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et 2F IR EL A AEBRAAL T LU R PUASRES I —AN: MAP_EMPTY 7814
YR ZF AP A A, MAP_MAPPED K niZ M HE 75 7 4 CL & M Wb (BAH N PO S
[, MAP_WTBK F/RiZWHF AL E LS, MAP_COMMIT RNz H &7 4%
AR MEp B S /NA

FEFAA M EMATAKE, HEAIRAEL AR PRMT RAZNZIFELS WA 748
SRC1. SRC2, Fl—A~Hirarfras DEST 41 Frit K9 BE 25 4745 ' PSRC1, PSRC2 Al
ODEST. [Hli % HFr% /745 DEST ZEL—AVIREHN MAP_EMPTY [ — ML Z 174
PDEST, #4-fic (I HE 75 A7 2 PR S O MAP_MAPPED., [H] & PRMT 27~ PDEST
JEGERE) Z5 A7 4% DEST I HT s

FEAT R PRMT 3R 3 18 40 25 A7 25 PN L a5 A7 2 TV BILAR) OC R ) IR, s T Ay 2 [+
—AE AT AV SRAR S R IAH O E . RSB S A BIUE AT f74s SRCL Hla]— 3 i 48
A B ) H 2547 2% DEST #H A, ) A () SRCL X R ) 38 %5 A7 2e 4k B /0 C ¥y PDEST,
MmaE A )N PRMT it (1) PSRCL. AH A1 J5i 3% H PSRC2 A1 ODEST .

ST iR A4, W AEEs 'S PSRCL, PSRC2 1 PDEST # it 1 Ji k484K
Sify 247457 SRC1, SRC2 1 DEST. Hh¥RIZi {7455 PSRCL M1 PSRC2 X3 { f ik
TR 2 [ )£ A oG ODEST BRfE7E ROQ 1, 7E4R-A24E A8 I H TR ISy HE 75
1745 o

EAPATI, %3541 PDEST %R PRMT 1554 5 MAP._WTBK, #/Ri% % 7 1s

4



1 Jpits 2F AbPEES TR R 4

P e T, Ja i aFe 2 vl LS R 27 A7 4

ARSI, 1%F54 1K) PDEST XM [ PRMT Ti#% 4 MAP_COMMIT k2, ODEST
IR PRMT T# A MAP_EMPTY RZ, R i8-8 B H 1K %5 4745 PDEST Ji&
HAEBRZRIRAS,  TFREIOZIE 2 1 H FR 25 A7 S R s IV (1) ) B0 27 A7 45

N THT PR 2 A 2 B i 44 TR R mT DUt — AN S5 0 B A7 ) e [R] I 06 1. 22 AN 4 2 25 A7
#r, Rl NBH AR L TR 2 e BT B — RN 51450
TTAF AT R 2 NP BEZFAF AR B T — N RN S5 M PP A as AL BRI o6, Hoe iy
AT T AEK & P ) S8 AR 2 445 %« M AR AR BLZ 5 A
SR — IR

1.5 I8 S A HNEFFeS

A AT A 5 AR B0k B B R AT . Jeits 2F B N7 1) 43 41O B il
JE RMUTAAFR IR B8 R R Bl 1% SR 218 B0V R R Rl o A — MR Bl 16 I

TERAF B LN, 5T EH PRMT R0l E BV ERUR 57 i e e i, i
ik PRMT RN (B E RO A HEASUT 43R I N R B b 1R ad v DL R A PR B il
FUH I L A IR A788 5 R 45 JR 2R B Forward S 28 119 H br 25 7 855 LUB e YA
BT R I o S R A Forward Sk B LA DIREMME, 45 KRB IR T
SRV HARF A4 5, M Forward S ZE T T —4 4 Bz th 1) 45 R DL SAH AR A1 H
PRAFAFR T

PR AN DR B i 40 e 22 AT LU AN ERAE BOAE A& 1 1 48 42 2 AN DR« SRR
PR Bl [m— A DhRe i 2 RS i 1R 4, WIkHeE: “&7 IR AT KA
FEDR B ot T ] —> AGE Hekid sk b — S5 L ER BB T ) “ ARl 7.

MR B 2 K5 484 21 25 A7 A HE T B R E U X B Dy REM AT Jeits 2F 1 — A
SRR YE R — N A A e, K/NER A 64%64. € A AR EE 3 AN DA 7
AN, Hr ALUL AR 1AM LA 3 ANt 1, ALU2 RIS 145
Ui VR 2 AN o P RUCRF AR AR HEAT 3 AN U 7 AN 1, JLrp AN R A AL
1 ANS i DR 3 AN 1, UiAEi A 1 /NS DR 1 /N 1 177 s BUEORAE
ARS8 RUMVE R A B I Bl A5 4 F5 %, W MTC1, DMTC1. MFC1. DMFCL,
CTC1 1 CFCL i FH Uy A+ F s il gt AL ictls . DR e U7 A2 3 40T

FEBEFE 41 Branch and Link $i5 4 R 1T B8 BRA AT o 5 4 1) Taken 437 L% DA
FrbE th Jf B S B A A HE A R X B N Dh e iR A

1.6 5 SITINThREER 1

F5 4 I 25 A7 2 E R s UCEAE B0 R 4 Fi8 2 1 28 T 326 20 AH . 18 I B S A4 5l U A7 3 Ak
1T, Tt 2F WEE AN E A EAE ALUL F1 ALU2, PANTE S FALUL FiT FALU2.,
5E A ALUL 04T 5 SOl 1Z4RI2 5. BAr. LR, Traps DL 84 . T ALUL

5



Jeits 2F AbHLAE A T

PATIHES 1 58 AT IR S [H.

R ALU2 PATE RN IR BAr. Lhi. DLRIRRRIR S . E migRiEA 4
WKERAE, SEIRN 440; S AFRUCRA SRT ik, ARk, EIRMRIEERERTIAR
A 4 4013 37 AL, Fr Hidth ALU2 ST IR 1 e T 5 1AL,

TF i FALUL $UATVE s V7 migledds. 7 migein GO BUEXHE. BUR . KT
Boo EiF ks . . BRREIES . FALUL (WP IEE N SRUKERE. Hbiz b
A BUR S RERERH . Lhas. BBAEEN 2 #1, @7 s Ak U aE iR o 4 4,
TE Ik TF I TR AR (PO ZEIRY 6 H1.

77 FALU2 BUATVE SN V7 sl 77 gl (OO 17 S BRiE. V7 U1 7
VEo HiF sk, V7 AR IR GO R AERUKERE, SRR 6 315 VRS
FFE RO SRT 838, WARRRUKERME, AR RN, 5RO BEVE i bR
FEIT AN 4 B 10/17 FAANGE,  FRIXORS FEFTJ7 4B I A 4 3] 16/31 A %%

B T HAT MIPS 177 pi 38240, 17 S IhRe iR A nT AT T4 T SR 77 i 48 4, |
15 64 frActim g EIRI oF SN SR ERAE Oy W AR . S4h, TF s ThREET
PERTE LY BT e A s U8 (FMT) AT 8/16/32/64 7 SIMD £ ik fide 4

1.7 352123 F0 Reorder AT

IS 2F 1, FRAIF RS R E 44, GLF RS FIHAT, (HA P45 . Reorder A
%] (Reorder Queue, fijFK ROQ) M ItfR A IMNAHITLE W, BRI T U RAF UK 26 BT
A OA A A HARIEL e L. FRAPUTEIFE G, ROQ 4% MR F Ik vHE
AIXLEFR A . ROQ 5 2 1] LAFRI I 754 64 45954

SR TE AT AT 2R FL 7 44 (W HR A AEIE N R B 3 (1) [ 16 N ROQ. HTifE N1 F 4 E N
ROQ_MAPPED k7. 4 EME, ROQ W@ TE 45 N ROQ_WTBK, #BiESHE
2 ROQ_BRWTBK R4 IRA A ROQ BRWTBK [ RS 454 10 ok #4585 i 43 3% 31| kb 3535 (1)
HOARR A R PR F R 452 IO HRAT 45 AL 1E He A8 S5 D0 2 T 70 e A S5 DI B DR TR 35 DL BT e 7%
fa 4 M H R SRS, IFUIRAE A ROQ_ WTBK. ROQ_WTBK IRAMIEA A ROQ
(I BAB S I AT DASREAE

ROQ —#1# % v LIFEAZBA A1)k DU 4 ROQ_WTBK R FE 4 . #2238 454 1) PDEST
FI ODEST 152t £1) 25 47 2% iy 44 B LA I\ PDEST 3 1) 5 iy 44k b B 2R A& TR il ODEST
TR LSS, eI ANV A7 BAFIAH (1) Store $i5 4 T LLIF AR 12 CUA7-fifh 2 o

h T SEDURE R B A, LEFR AT RERE & AR BTSN AR R PR C S5 AE ROQ AH Y (1 15
o MBI E A ROQ AT KT HEAT B AL BE,  SEEIAME R F14hE 4 PC {4
B AME Bk B JCI CPO Zifrds, AR B SRS A5 S b FEAR 3 1R 1] k% 5]
PP -4 PC



1 Jpits 2F AbPEES TR R 4

1.8 B ELHFNEEF T

R IR A TEE A 4 a3 N ROQ FHLR B 3l I [ i 1E N A% A A o B BA 71 [ If ] LA 7%
PH2ik 8 LIRS .

MEERE IR A R PATI, HER A MLZIR S HITITH G R, XU E SRR
R0 PC{H, MM B2 Tl Taken 755

HERBIRASPATIE, 85 RS RIBIHFEIAS] . X288 FAFE IR AT JALR $54 1 H Artbik
FAFEAEAR A T ERE T W FIFE R g 2 02 75 T ER IR (MBS B AT . B RS HR 2 IIPAT 45 R AE IR
AT L R 2 O B IR Fok 18 IE BHT. BTB. RAS fil GHR LAREATH: oK1
RS TI

T ES 2 48 2 RS 5 T 48 2 58 T EEEUH o F RS B 10— A% 0 1) R8UA2 o] ]
TR e T BL AT (145 2 WL 7R S0 1) e B 5 2 1, WRESAE U I B A E 2 )5
Tt 2F HERS TR AL LL e 2 U WML PEA R, IF B fa S e BB T )47
EAR RS BRQID X EABIAT oS . M THBIES, XAMPRIRE R EEERB IS4
By N TS, EAMRRRRERTI EBIR EB S T A . I R
X, BELARAHT LB L E O i BRQID FITRINES 8445 4 1 BRQID fifiiE & Al
X B RS TR A 4R 2 TR

1.9 FFigi R S FEETE

ety 2F 170t 1 RGN mAb BEAS I /K & AR E HEAEH . it 2F — 374
45 Cache K/NAh 64KB, 2% Cache K/INA 512KB, PR HIVU Bk A AHTRSG 1) ot
2F Fr AR T DDR WAAFE Bl Ee 5 JBits 2F 1Y TLB JLf 64 T, A4 AHECE e, AR
WILSRT — AN A BT — AMEBEL; Jets 2F 3@ —A 24 T U7 AFE BB A —A 8 T J 35 A
IR ARG, LIV AE4R2FLF AT JEBHZE Cache. Load FHMHAT IS &

Jeits 2F Uit /K&l 4 9o RETRK AL VA7 KRS B bk s JEB s, 28—
FaE i Mk as SR SRR L T T AU U A7 KX B TLB AT Cache: 25 —4A7E TLB T
Bk A ) B R (R [ U7 A) Caches 25 —J14R#is TLB 11 Cache [1)7)) 11 45 2 A i& Cache
st IFE R VTR S DY Rt Uy g5 R Rl

Joits 2F WIAEAE R G048 40 A7 il AN 40 A sl JEiEa— N4 AHE TLB
HEAT M SCHbHE A48 . 1% TLB % —> CAM #7337 M bk 1) 4 AH B FR DA A — 4> RAM
G B TS AL R A7 . Jeits 2F 11 TLB 45 64 1, KA AR R, &E0TA] LA
WS — AN TR —/MBTT . e 2F 19 TLB (W— AN EERE R TR HAT R IIRE, &
JEIEIEAE TLB B8 — T I — AN PAT ORI R SEBRI o 47 v B 3R AT 58, o
FHIY IR G A5 A AR AT o B AR ER R BE b U7 i8] TLB I, BR 1 A0H B A B A A AR ik
BEAT I PAT R A, a0 R EFR ISAH B () TR BN AN AT AT, s RAEHEER 1 4h . AE3RAE



Jeits 2F AbHLAE A T

Aah, WERIH L 5 o HERR B e sthhk 2= [ ST B 2R 9, ik v] LA 2B s Kk 2 40
I 22 o X i BB HEAT 1) ARk B
v 2F ()24l Cache 7 64KB, A VUBR A AHIRE ), Bk R 32 7715, RHIBE

MU 5. 1% Cache K R HbtE Index DL # B HbtE Tag LAEAT IFAT ) Cache fil TLB
k. T Cache MR BB 16K ¥ Gedf/MRE I 4 £5), ML Index KPRy A7

(13:12) vl e 5 PR bt Tag (PAR A, ANFHEE, HefE 22 40 75 2l 1 v {4 (Page Coloring)
BN T /N CRE T 16KB R D SRl vk iz bk Index 512 A AS— 25 i) .}t 2F Cache
(R AR 220 AR Hi 1 RAM. 4 T MK Cache Diimlphse, Jeils 2F #EK/NA
512*256 {7 (1] (1) 4F— % Cache 73 4 DU 512%64 £7 (14K, I SIS AS [A) 4 15 401 55 ) o gk
17 LLR#AIR Cache U5 Ial P58, 71 Cache JRAKIN (1) R[4 Refill, Hihiliz 5 )5 Vi k] Cache.
AR AT B RAL 5 105 [0 = Rh R U 7] Cache 3 I ph 2, Refill AT 5w AL 5644
AEHARAE 1S [ B A AR e 9.

VIAERABIR Jeits 2F £74ifi T RGO el ® 24 NARPATIER) Load B
Store #1E. HiZX Load Al Store #A/EELFHEANBAA, {HLEVAZ AT 42 e AT TRE 7 P BT
RIFHEA . VifERAFI fuiF Cache KA VI AEERAE IS IRIM) 224~ Cache 2R alidim H (1 Ui A745
VEREEEAT . Jeits 2F 75 Cache KRB UTAFAH ORI AN FB AT Vi A7, ViAr A1 38 i 4y £
HE R A= AR EL IR 8 2 R R U AT A TR AR 9% o BROBRAE RE N DA SIS, T8 o kbbb 542 7
BB R T e — A Ak AR B R AR (AR AF BV ERE ARSI, i il
EU A 2 - A HE BT A7 B AR 3 45 e S T ) TR — M ik (R BB A, EL B R — AN} ] — b ik
FEEERAE

—2 Cache R MIEFRER Ui A4 AF BB 1% N R ZUBAS (Miss Queue). KABAFIALT
f&4 Cache. %i#li Cache. %% Cache. DDR W FihlasfEI1. LA SysAD R4 4f%
122 [8) o BB —2) Cache SR IR BT A7 35 E 07 W 4% Cache, JFHEAHN 115
i) &35 SR TE o [P 3R £ 326 [R]— 2 Cache; 7 -4 Cache j i) &N U7 i) N — A it 2 Bl R ¢
VERFE T, FFAEAH Y. 1) [ 25 Sz [R] — 2 LA J—2 Cache. Jits 2F 2R A 13 2 ¥ k%
M55 (Store Fill Buffer) fift, RIATEAEZ %) [F]— Cache JLit) 53 K& AE 4l
JRSERE) Cache B, 8 fh T ¥ 00 SR AF A 4 1j ]

Jeith 2F SE T 2% Cache, 4% Cache (I K/NA 32 745, %84 512KB, K
FH VU B A AHIC £5 46 . Jeits 2F ) 512KB 2% Cache H1 64 4~ 1024*64 177 [f) RAM 41,
BRIV 0] — 2% Cache I, HEFTFFAHN. RAM ) ik A G AR DO #E .

J 8 2F B IR A A7 2 s 1R ¥ Tt 5 DDR2 SDRAM (AT MK bRtk (JESD79-2B),
YHRK 4 MBI AE Bank (1 4 > DDR2 SDRAM  Hikfs 5528, — L& 15 A2l
bt S 2k (13 ArAT I HhE R 2 F 2 7324 Bank S 2k). JBih 2F PIERER I P A7 4 i %
SEIL T AN Page BN, EPAT—IXUTAFERAE, WAEEERIZS XS Open Page 5%
IClose Page I [111%E 4672 HH A FELEE R SEBILIY,  JCRG BT vt A DRl



1 Jpits 2F AbPEES TR R 4

1.10 B 2F g/

JE 2F Je—K 64 . DU . BLF AT RISC AbEE:, SEBL MIPS 11 E44.
AL RSB EL P AT RO (Cndfrds a4 FeB T ZhA& W) F1 Cache
FiAR (4nqEPHZE Cache. load 5 A& W AEAH GRS A FFHARD, 4T 4% Cache.
DDR2 A fil#s Al 10 a8y, kb mifi/K 2% 0 10 fig






2 Jeits 2F AbTRERE S EHhA

R4 CPUIR A — 4% 32 (IR A7, XL HB XM . RS =R
Ak, B 2-1 Fon, SERIEGES (8D, BHEfRS (-8 MZ5frgsie4d (R,
A 7 5 LR 2 2T AR AR 260, I HAE A 9w B a AR 1X —Fprdig 4% Xl LA
R 2 2 R AT Ak

I-Type (Immediate)
31 2625 2120 16 15 0

OP RS RS Immediate

J-Type (Jump)
31 26 25 0

oP Target

R-Type (Register)
31 2625 2120 16 15 1110 65 0

OP RS RT RD SA FUNCT

K 2-1 CPU 54 &L

oP 6 o R ERY

RS 5 {7 Y5 5 A 27 A7 Atk

RT 547 Hbr GEIE M) BRAE 25 4735 BBk 2 A
Immediate 16 7RI %L

Target 26 {7 ki H btttk

RD 5 {7 H AR A A5 A7 45 K

SA R VR ZAA

FUNCT 6 {7 D fie

RN LI —204r H BA R JLAL:

® Load and Store VjfFE4 1k FEAFFIEH A A4 L A% 3 0 « Uifrda S # 2 |
HAa 2 -1, BEZIR BT SR I ME— D AUt &l 27 A2 n E 16 457 (1%t
SRS

e Computational VI 8454 5E T A2 (HIN AR B4 BA7 . FelMBRLEAE,
THEBR A S T FAEAHE 0 (RS, #HEERIE B 45 R IRAEE T Ards b)) FIAL
BRI k2 (-2, Hoh—ANEEECE— S 16 A2 RO o et 2F fAbBEAR IR SE B
T HE I, BRIEFBERAETE A, F5 o — ANl A (1 B B a7 A7 #8 R B e
HILK HI F1LO A7 8%,



Jeits 2F AbHLAE A T

e Jump and Branch k4% 15 34 A OB R I PB4t b bk Bk AR A RR A
“Jump (BE¥” Q- R-ALD, PC (Fe41H ) HHRIMBRELHa kA “Branch
(3307 (U-BD . BRELARA TR P EE PR AFAESE 31 S 3 a8 .

® Coprocessor WrAbHEERTEA 5E AL BESS I o AL BESS I DT A7 4/ A2 1
TR Ao Tt 2F AL EE S A NP EESS: O S P By (RGANEESS) 1 1 S HpabH
(7R EEER) .

0 SHpbREES (CPO) IS CPO X3 47 K BEN AE FIAL B S o IXULIRSHIAER
2-9 1,

15t Eds (CPL) R 0FETF R4, ZUATRS, By e S E 4.
LR AR AT R A A 28\ B X IR SR S T 4, IS S0 B 4%
Fa AT VRN 4R o

® Special FFFRIEA 52 R ST TN s AE . IX 4400 0 2 R-TU .

® Exception 52 5IEBkE, M 7k 5 Lo gl Bk 21038 H 5 b 2 ) 5
XL AR R-AUAD -5 A4 2.

F2-1EER! RIRBIFIHIR. 213 2-9 5 T 1 S HME R4 2 LIANI I T84 -

* 2-1CPU #5445 Uifrfe%

OpCode Description MIPS ISA
LB ] |
LBU WIEFF 55 |
LH S |
LHU WIFF 57 |
LW e |
LWU WG 5 |
LWL W A3 |
LWR A3 |
LD IR 11
LDL B A 11
LDR IR A 11
LL Hy b s Ak bt |
LLD b b A X - ik I[
SB P |
SH f7 |
SwW 5 |
SWL FEF I3l |
SWR e |
SD FERT- I[

12




2 Juits 2F AP A MR

OpCode Description MIPS ISA
SDL AFRUF- el I[
SDR AR A Tl I[
sc WA T |
SCD WL SAT T AERT 1]
SYNC [5ip37 |
#* 2-2CPU 544k HARIES (ALU LRI
OpCode Description MIPS ISA
ADDI pIIRYAIE ¢ |
DADDI pIIDS S VALIE I
ADDIU INTERF 5 L 4 |
DADDIU INJEFF5 - R4 1
SLTI INTAL B R I
SLTIU TS /NI R I
ANDI LSRVALIE |
ORI ERYA IRy |
XORI S AR |
LUI i QVARIEVEITEE A |
#* 2-3CPU 544k HARTEA (3 1, R-1Y)
OpCode Description MIPS ISA
ADD hn |
DADD X 1
ADDU L5 m |
DADDU TEFF 5 TN 11
suB I |
DSUB 7Yk 1
SUBU A5 |
DSUBU TCAF5 AF- I 11
SLT INTRE |
SLTU L5/ TFRCE I
AND 5 |
OR 14 |
XOR 5 |
NOR S |




Jeits 2F AbHLAE A T

#* 2-4 CPU 1544 FIENRIEIES

OpCoe MIPS ISA

MULT P |

DMULT eSS 1

MULTU T ok |

DMULTU ToAF 5 M- Fe I

DIV 73 |

DDIV PRI E 7S I

DIVU TS bR I

DDIVU TEFF 5 TR I

MFHI M hi 5 A7 28 O T8 27 A |

MTHI MNIEFH 77 FE AR hi T A7 |

MFLO M lo 75 F7 s HCE 2138 H 27 A7 4 |

MTLO MNIE 77 A AF O lo T A7 |

MULTG Jeiths 2F 3 GODSON2

DMULTG Jeits 2F XT3 GODSON2

MULTUG Jeits 2F o5 afe GODSON2

DMULTUG Jeits 2F AT 5 X3P GODSON2

DIVG Jeits 2F Bk GODSON2

DDIVG ot 2F RUFR GODSON2

DIVUG Jeits 2F AT SR GODSON2

DDIVUG Jeits 2F JofF 5 AT R GODSON2

MODG vty 2F KA GODSON2

DMODG Tt 2F XU KA GODSON2

MODUG Je it 2F o5 ks GODSON2

DMODUG Je it 2F TEfF 5 X SRk GODSON2
* 2-5 CPU R4 B Moy R4

Opcode Description MIPS ISA

J Bk |

JAL RVAHIE- a1 ) R |

JR B4 B 2 A7 2R M 1) 48 4 I

JALR A R |

BEQ FHAE N B4 |

BNE AN B4 I

BLEZ /NFEET 0 Bki% I

BGTZ KT 0 kL |

BLTZ /N0 B |

14




2 Juits 2F AP A MR

Opcode Description MIPS ISA
BGEZ KT EEET 0 Bh¥ |
BLTZAL NT 0 TR |
BGEZAL KFEEET 0 i TR |
BEQL FHEE I Likely Bk Il
BNEL NN Likely B Il
BLEZL /NFEREET 0 I Likely Bki% Il
BGTZL KT 0 W Likely B I
BLTZL /N0 ) Likely Bk#% Il
BGEZL KT EEET 0 0 Likely Bk I
BLTZALL /NF 0 I Likely i 5 F2 Il
BGEZALL KFEEET 0 W) Likely o FH 7 FE 7 Il
#* 2-6 CPU 4% BAifes
OpCode Description MIPS ISA
SLL B l
SRL WL l
SRA ARG I
SLLV G divpea vy -4 I
SRLV i divpuaivey -4 I
SRAV AR AR I
DSLL PSSR V4 11
DSRL PSSR vEY 2 11
DSRA MFHAREGH 11
DSLLV DR E SR Yy 4 11
DSRLV GRS R VY2 11
DSRAV AT H ARG 11
DSLL32 K72 4 e F+32 1
DSRL32 WA +32 1
DSRA32 BFHAR A +32 I
#* 2-7 CPU A4 Figkia4
OpCode Description MIPS ISA
SYSCALL ARGk I
BREAK W7 £ I

15




Jeits 2F AbFE 0 T

* 2-8 CPU $544L: ®HE4S

OpCode Description MIPS ISA
TGE KT AT A I
TGEU T BOR T BEE T A Il
TLT NTFEAAN I
TLTU TP T BTN Il
TEQ HET A I
TNE 1PN I
TGEI e i RRVAHIE TN I
TGEIU KT EEET IR S L A I
TLTI 2N A IE (2PN I
TLTIU 2N W RS VALIE- { 2PN I
TEQI S VAL {ZPN I
TNEI A IE (PN Il
# 2-9 CPU 4 4: CPO /4
OpCode Description MIPS ISA
DMFCO M CPO 7 7 U7 I
DMTCO 1 CPO ZF fE4% 5 X7 I
MFCO M CPO 77 F7-#i HL |
MTCO 1 CPO i fFa% S |
TLBR B G1f TLB I I
TLBWI ‘52Z 5] TLB I 1
TLBWR ALK TLB I 1
TLBP 7E TLB 48 & VLB I I
CACHE Cache #:1E 1
ERET F IR [0 I

16




3 NEEE

JE 2F MR RAL T AN IR e R N E BT (MMUD , BRI B TLB
ST RE AV I 1t 0 B b b 1 4

ARFERR T AL BRI R A SR A B HE A R, R A B A B R (Y e 4, TLB
75 S IX S S N (1) 354, Cache, LA&COR TLB 41 D (1 R e dil i b P48 (CPO)

3.1 RIEEHR TLB

O RS I RS B PR R R TLB RSEI . 5524 TLB J& JTLB, [A) i
FEHE TLB, Hab, it 2F A AL-S M7 1F84 TLB LAZEfEXT JTLB 5w 4.

3.1.1JTLB

h T e PO IR AT R AU I B BRI R, et 2F AhERES SR TR, A&
ARSI AL TLB, JTLB H 148 M bk msy, e 4w R 51,

JTLB A7 BRI A2, 0 AR 40l bk 2 () R b2 ) AR AT S ) AT 1473
Bk . AEBRAMINS UL R, JTLB 45 64 X &FMBRI, fVF 128 THEATIE

A PN BILH 73 ) FH A P Bl 42 ol RS2 18] (1) /N P A7 AN ] DX 33 P 5 46 S s

B, TUHIR/NATLLE 4KB £ 16MB, {HAAZIEHE 4 £ . CPO 77 {7-#% PageMask
Tl s I T RN, IF HIXAME SR AR S — A R R [ I8N TLB H e DRI
VEZRGE AT USCHFAN [/ B R I LU T AR H I, SR M7E ] — 3847 I I 21 L fg
[ 5 RN I e JEs 2F ALBEERAEHE K AT LASE [F] 384T (I 2 SCRFAS R RN 0T, Fu /i
VER G ARG 8 B IR 0, itz h Dl nl DU — AN R BOREEAT A AR

85, et 2F AbFRERAE TLB 2 1R ] fige >R FH Bt AL 462 1) SRm& A it B 224 e 1) TLB
I

HHEARZE TLB [, ki CKSEGO Fl CKSEGL W AZ kb #= e Bt (WL
3-5) FhAAANEAT GRS ), Jerp i E s bt 2 b R kg e — AN R B . 7E
—ANE WS R R G B I TSR B AR TLB o, AN T AL 4 th 25,
LA R T B R G i ERE, WEARIE . XA AL SN 2R G2 LU BT (4 4
e AR R B AN H

WHEAN TR UL, JTLB I 4EP 1% T ) Cache —ZUME @M, F:4N TUHG R 2 A K bR
itl: N3l Cache (Uncached), dF—% % Cache (Cacheable Noncoherent), &3 #&3F Cache
hni#  (Uncached Accelerated) .

3.1.23#4 TLB
vty 2F AbFEZR RS TLB (ITLB) A 16 NI, /ML T JTLB %, Jfii



Jeits 2F AbHLAE A T

BE— AN K I AH IR B A48 50T WS I (P I (R QBB A2, BRI T ZhR . AN ITLB R I ek
Y—T1, TUHK/N PageMask P A7a KA g« ITLB Fi5 4 ik [l S 0 £G4 bk 1y ke 45
REHATHAT, MMidem THERE. 24 ITLB fR R IR AL, M JTLB A R AH R 2 10,
BEALIERE—AN ITLB R T4, 1TLB (MEAEXT P& 58 AiE I . AbHLEe IF B I
IE ITLB 5 JTLB (—%, i JTLB & 02k ITLB s, WFHEM LS
RAMHT ITLB, 50 ITLB n] A& LR Er IHAE .

3.1.3 fr AN

WR BRI S TLB Fh REAS LI Rl —2 (BRI TLB #vh), W43 5 i
M TLB FRELH,  JERIMm S B2 ) BE L o

WHR IS TLB R AT 2 20 1) RE f s AN — 30 CB TLB K550, W) CPU =2k
— AN I AR A PR TR BOBHES TLB AR /T LLEE S AN 2 1) TLB
FI, AT LA AR AL L] S AT R AN TLB 3R,

3.1.4 Z I fiy

Jeits 2F AEELERXS TLB Hh el AN H 5 — N i ik — BN G O, BT ST
] P RN A L], X — s MG MIPS ARBEES 1 Th. 2 Ty h A s 3 i
TR TLB, DAt 22 Tt s Hh AR LR AN 21 o 22 Tt P I DU A B - LB
PRI AN ZELE 2 3t B DR

3.2 I FIER

gty 2F AbFRESA 3 M AERI, 2S5 HE MIPS &bBEZS AR, ity 2F AbBEEE H
SCRF— PR, —FhHR A SRR R —F R i A 2
3.2.1 AbIBEETIEEN

DR = fpi 2 i) A BRSO 58 AR K B A

o PEBX (mmMARZKIICH): FEXFIB T A BE R AT LAY il R AR AT ] 25 47
e, HE RGN Z WIS AT R W AZAR

o EHHM: MBI HIRAL, BelE RGN —LEA KR /3 18T %A

o AR (HBARMARGMCH): EA N AR P ABCEA TP

=R V) R RS (FENZELED BAADIRES T A4 KSU IR A7 Sk 523
o MHI—AER (ERL AZEAD BUHIL—AMIIZN (EXL AZEALD B, AbPEES 4l om il
DI A A 3R 3-1 I T =Rt Y]t KSU,EXL,ERL BB, 25 (R INn]
DAAS I Sy o
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3 AR

R 3-1 ALBEAS ) TARRL

KSU ERL EXL R
4:3 1
10

0 0 EDRE S
01 0 0 IR
00 0 0 M AZAE
0 1 15125 )
1 )
3.2.2 bR

et 2F AEBEES HSCH 64 47 (1) REAU B, (R A] e 32 £ btk AR =

3.2.3 IS EEN

ety 2F AbFRBSSCHL T 524510 MIPS L FRA4E,  AANER I T —4 MIPS IV $544E
a4, BITNACARS RS BRI N4 .
3.2.4 Rimt&Es

Jeits 2F AP g KT AEAE /N R i

3.3 Huk=s |
AT RUA I He B2 ], B2 (], FNZ85d TLB HEAT HE S 40 () 7 1 o

3.3.1 Efl stk hiE == (8]

Tt 2F AbFR AT = AN R UM Ik 23 1)« FH P ik 23 ] e A A 23 AR A A 2 T,
A TIHL 64 R, FF AL SO RELE 23 B, Sk 1T 74,
3.3.4 17 #1 3.3.6 T4 HHHR T X =l hEZE )

3.3.2 ¥Rt Z5 5]

S 40 R, AbFE SR FE ML 25 1 /N R IT(RP) 4. LU /NIKE E ik
S BB 1 3
3.3.3 S Hbhit 3k

BEAT MBS bl 364y, B oE U AR BRAR 45 tH () KB M L R TLB A A7 755 1) KoL
MBS (VPND) TR TLB F A VPN 8, I H 2 5 R 1 9 Rl o (AR 4] — Fob
JAT

o TLB 3£’ Global {7k 1

o ANERIHLAL ASID 3—Ff.

TLB st 7o WRAN L E4E, A CPU <774 TLB K m i, PA At
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Jeits 2F AbFE 0 T

ENE HR B N A7 A7 I TR BB S TLB.
IR TLB fiveh 1, WA PGSR TLB HHEH, JF5 ST A S i Offset 5, TRk
PrEtdtuhl. U WAL B Offset 75 iz Sttt Fe e (i e b A2 TLB.

s :ich

(D) HETS (VPN) ERIFRER
Hihk (VA) 5 TLB st A Lt

ASID VPN Offset

ﬁ' \ 4
G |(ASID VPN
(2) WA B, WERY TLB
Entr
FiHbhE (PA) BT TIHES (PFND PEN y
\
M TLB s \

(3) Wt Offset A&t TLB, Ifi
SEHTPEN 5 I ) 2 il PEN Offset

Yy ik

B 3-1 M sk B g Y

Kl 3-1 oA M S il 4, R UL A — 4> 8 AL Mk 23 A FRIRFE (ASID) §TRE T,
AT T T SCU s FEAT TLB A BT 4% . ASIDAFJAECPO EntryHi 75 4745 1
Globalf; (G) FEAHM [ TLBER I H .
Bl 3-2 R T 64 {7 e s b bk A 3l B2, XA R T K I 16MB AR /)N T TH
AKBIPI DL -

) B 2 SR 1 B R/ A 4K A5 IS O, T A% & Offset o H s 40k ik
(¥ 12 £, JELHLIE R R (1Y) 28 7 515 VPN, I T& 5| 4G AN i3RI

B R 38 2o T 0L R/ 16M F 5 O, 0L fm e &t Offset o A R il b bl
W) 24 £7, RERAHBNE TR R ) 16 A7 0 5T VPN, H T2 51 64K AN TT R I0
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3 AR

M Hhik = ()£ 2 256M A~ 4-Kbyte 1T
71 64 636261 4039 28 bits = 256M pages 12 11 0
ASID Oor-1 VPN Offset

8 Lr24 \ \25} 1

| Offset H %1%

TLB 5 &% AN AT
e S ‘
ek 63:62 A T -
A YAZJE:
VERE . AR - ¢ 40 {743 3 it 5
DI L el ]
PFN Offset
7y
TLB 5% % TLB Offset %1%
S | Suitsep//E P
/‘l@ P A \ A N
71 64'636361 40 39 24 ?g 0
ASID Oor-1 VPN Offset
8 24 16 24
16bits = 64K paaes
e HhE2E (84015 64K AN 16-Mbyte 5T
Kl 3-2 64 A7 AR R FL bk
3.3.4 F P itk zs 8]

PR, R AFAH B (User Segment) [, 45— 1) BE UL IE 23 1A]
HAAN R AT (2% 745, %74 XUSEG.
Kl 3-3 Won T bl 2 18], TRAAE ] P, RS AT U A

P BOHEE O &b TTF4R, S4ATaE SN 3E R 5 B AR 1% B (XUSEG) . 7EAN[AIE
K, TLB X} XUSEG Bt mip ab BE 7 CH—FF, IFEHI &5 A LA e Cache.

AL PEES ) Status 25 A7 s A Al A2 = AN 4F: KSU=10,. EXL=0. ERL=0 K,
SO PEES TAEAEH P T

OXFFFF FFFF FFFF FFFF

Address

Error
0x0000 0100 0000 0000

1TB

mapped XUSEG
0x0000 0000 0000 0000

3-3 FH P B e AU k2 T R L
Pl A B0 R R Ul (58 63 A7 25 40 RLnZi#R S 0, s FAT(— A58
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Jeits 2F AbHLAE A T

63 7555 40 ALANAN O Kl FOK S B R H, 78 XUSEG HiliBL i TLB $i2k
i XTLB FIH [0 f8 . Woth 2F AbFEAL 1 XTLB Fit &5 32 A7t N TLB [ H4s ) &5
A AR E B2 N T
3.3.5 BB btz (H]

PR IS R SR A RE T . B ZEE R ERE RS, EHIERNZ
BATENZE T, BAE RGN RS T AT . & B bR 2 (R P fit 745 21
PR R U i) AR RS A s 25 (] o 5 BE b REZS (] () TLB $2k th XTLB FEIE AL FE 2% K Ak
i

U BRLASE RN PN A2 A R v 7 ) 5 B b il 2% )

1 Ab T A% 1) Status 73 47 a4 I RT3 2 — AN 45 F: KSU=01,. EXL=0. ERL=0 i}, 4t
A TAEAEAE BT . B 3-4 BoR T/ BB g ) R0 0 b 2 TR) g 20

OXFFFF FFFF FFFF FFFF

Address
Error
OxFFFF FFFF E000 0000
0.5GB CSSEG
Mapped
OxFFFF FFFF C000 0000
Address
Error
0x4000 0100 0000 0000
1TB Mapped XSSEG
0x4000 0000 0000 0000
Address
Error
0x0000 0100 0000 0000
1TB Mapped
XSUSEG
0x0000 0000 0000 0000

3-4 IR A3 A LA ]

o 64 {7 F IR, HI kb2 [E] (XSUSEG)

RS, 24U ) Rk ) 9T HL 64 Ak (K s P AL (55 63 FIE 62 fi7)
9 002 B, R —AN 454 XSUSEG B Mgl =% 7], XSUSEG 7 5% 1 411 FH /-~ #h
HEZR A 20 (AT) Y. BRI Bk R, b 8 fLff ASID H, RN
GerbE— R R fl ik . k= 1) AL 00000 0000 0000 0000 JT44, %I 0x0000 00FF FFFF
FFFF £

o 64 AT BRI, i B2 A (XSSEG)
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3 WP

EEHRET, 2 64 frHuhER S AL (5 63 FI5E 62 1) 4 0L, 1, R —
AN 7ok XSSEG [ 24 Hi & B Ul b2 0] o eI e Rl bl g, i b 8 42y ASID 3,
JE RN R G ME— [ R APL L . Ml [A] AL 0x4000 0000 0000 0000 45, %I 0x4000
00FF FFFF FFFF 457,

o 64 (PRI, Mor A H HhE2E] (CSSEG)

EEEAICT, 2 64 AT HURER SR AT (5 63 FIZE 62 A7) A 11,1, FEFPEH—
AN 7ok CSSEG Wk 45 B s th ik 25 0] . #F CSSEG ") 341k 5 32 £ il F7F SSEG
W) T AR o BLI R LAY RS, b 8 £ ) ASID S, TER— ARG E—
() Rl ik . etk =% 18] L OXFFFF FFFF C000 0000 JT4f, %I OXFFFF FFFF DFFF FFFF

+
45

3.3.6 Mzttt == 8]

HALPRER IR Status B A7 dx EI L Fid 4 KSU=00, 8¢ EXL=1 5 ERL=1 It}, 4t
PRAS TAEAE AR .

B 22 40 RS AT B — AN A AN N AZARE S, OF — LR BT 1AM R B 4

(ERET). ERET f54- ¥4 AbBE4Vk B9 40 A AR 1 P AE e

AR FEATA bk = 67 (AN R], AR AR FO Rk 2 TR] 4 20 S AN R DI,

3-5 T/,

o 64 {7 I, H HihkZE (] (XKUSEG)

FEWEAECT, 07 [ 23 a1 3F HL 64 A7 SR ¥ 5 = AL 00, B, F2 74
— A7k XKUSEG [ 23 10], XKUSEG 78 % T 24 ui . kil 2= e . b i)
gy R, ik 8 A7f ASID 3k, TERG—AN RGHME— 1L

® 64 {7 I, METEEIhEARE] (XKSSEG)

HEWERET, S5 B 238 IF H 64 A7 bk 5 »iAr A 01 I, R —4
%5 XKSSEG [ bk 25 [0], XKSSEG J& 475 BRIl 25 18] o Ui s Sl il
R, b 841 ASID Bk, TE—AN FR G ME— [ R L o

o 647 NI, WFiHihEZEE] (XKPHY)

EWZRECT, 2 64 AL bR S = PR 100 B, R —AN 450 XKPHY (1)
FERIMHE AR, XKPHY & )\ 20 245 1) Y A% A B B2 TR (R SR o U7 I AT AT Mtk 55 58
FIE 40 7K O IOAEAE R 5 DiE bR 2 . %) XKPHY 15 M AZ L TLB AT HE
BEAR e, T R AU IR 5 39 25 O ALAE AW B bk AU ALK 5 61 FI5 59 745
il & 53k Cache il Cache )21t JE@ e, 53K 3-2 filfik ¥y TLB HiK) C A U A

o 64y NI, WML R (XKSEG)

FEWRZREECT, 2 64 A7 bk s P A 10, B, FEFP A DU P AN Hbik 23 i) 22—

n NEZRE LS (B XKSEG, b UMb 3R, n b 8 £ ] ASID 1%, B

Jl—A™ ZR ek — 1) AU b

23


hh
高亮

hh
高亮


Jeits 2F AbFE 0 T

w DU 32 ML RZ R R HBhE R (), R /N R .
o 64 ML REMEIR, FezRibhlZsE] (CKSEG1: 0, CKSSEG, CKSEG3)
TN, 64 frbdil e 115, 5 FERIM LS 61 258 31 M iy
PEFREET 1, FEP R AL R YA 512M A5 k=S 1) vp i —As, AR — AR 56
30, 29 P

OXFFFF FFFF FFFF FFFF

0.5GB Mapped CKSEG3
OxFFFF FFFF EO00 0000
0.5GB
Mapped CKSSEG
OxFFFF FFFF C000 0000
0.5GB
Unmapped CKSEGl
Cached
OxFFFF FFFF A000 0000 05CB
Unmapped CKSEGO
Cached
OxFFFF FFFF 8000 0000
Address Error
0xC000 0O0FF 8000 0000
Mapped XKSEG
0xC000 0000 0000 0000
Unmapped XKPHY
0x8000 0000 0000 0000
Address Error
0x4000 0100 0000 0000
1TB Mapped XKSSEG
0x4000 0000 0000 0000
Address Error
0x0000 0100 0000 0000
1TB Mapped XKUSEG
0x0000 0000 0000 0000

Kl 3-5 PR I . A ER. A R bk 2 e A
m CKSEGO: % 64 {7l AL TLB, 5 32 izl i KSEGO 3
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hh
高亮
类似于kseg0，kseg1


3 AR

2%, Config % {7451 KO 34z il J& 7518 ik Cache 1 Cache f—ZE & 1,

m CKSEGL: % 64 7Bl 2 AL TLB ALt Cache, 5 32 A
T ksegl A

m CKSSEG: 1% 64 { g fihhl = (8] 4 24 /i & #UR bk = [7], 5 32 A7l
(K] KSSEG %% .

m CKSEG3: % 64 i EhHbhl=s (Ao Wiz b aE =7 8], & 32 fr= R K
KSEG3 %%

3.4 ARG HI AL TE 25

RGAEHI AL BEES (CPO) 17 07 SCHF AR B8, JE Sl e e, AR AR B, DA K — L8k

BEEAE . Bt 2F AbBEESAT 26 4~ CPO B A728A—> 64 T TLB, FE/NarArasdifmeE—
(272585 . IR R 4 g P A BEAF D6 1 25 AE SR (R R
3.4.1 TLB FInAIFEX

Kl 3-6 RRTLBERIMIKE N, T (&AM AEEntryHi, EntryLoO, EntryLol, PageMask
BFAT- st A A,

EntryHi, EntryLoO, EntryLol, L} PageMask?if7#s FITLBI kS AL, ME—HY

ANFEAETLBINAE —/NGloballsk (GA7), EntryHiaf A7 i%f, A EAE LI, K
3-7. Kl 3-8 F1 |/ 3-9 /Ko THE I 3-6 TLBI AN

255 217 216 205 204 192
0 Mask 0
39 12 13
191 190 189 168 167 141 140139 136135 128
R 0 VPN2 G 0 ASID
2 22 27 1 4 8
127 98 97 7069 67 66 65 64
0 PFN C |D|VO
34 28 3 1 1 1
63 3433 65 3 2 1 0
0 PFN C |D|VO
34 28 3 1 1 1

3-6 TLB #1iji
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Jeits 2F AbHLAE A T

31 25 24 1312 0
0 Mask 0
7 12 13
Mask...... U LL R HERY
(o JT PREE . BAWIE 0, BERRF] O,

K 3-7 PageMask %7171

63 62 61 40 39 1312 87 0
R Fill VPN2 0 ASID
2 22 27 5 8

VPN2... B TSR 2 (L 2 N1,
ASID... Mtk 28] ID d., —A> 8 {7k, T ik 2 AN FEILE TLB; 5 e R R B TS,
AN EFEA AN [R] A LA

=S Xk, (00->H )", 01->% 3, 11->8%.00) FH 7 VLR Rz ikl 63:62 47 .
Fill....... B . S0, 52,
Ouevnnnn, B . GADIIE 0, AR 0,

K 3-8 EntryHi 27 /7 7%

63 3433 65 3 210
0 PEN C |DIVG
34 28 3 111
63 3433 65 3 2 10
0 PFN C |DIVG
34 28 3 111

PEN... GUHE S W) B IE (1) 567

Coovn. i€ TLB TSk Jm ks Ik 3-2.

Do o WA BE A 1, WS R TRRIE T, PRI o] S o %0 Sbr PR S R0, &
PE AT FH AL DR B 1) )

Voo AR ZALRCE R IR TLB RIUE AR AW, #4574 TLBL/TLBS K.

Gou.... AR . WIS Lo0 Al Lol Rt N A AR E 0 1, WIFE TLB 2 ki AbFE 3% 2% ASID.
O, PREH . BHANIIE 0, BERIRIA 0,

| 3-9 EntryLoO 1 EntryLol 75 {7 %%
TLB 78k @ Efr (C) $5E 7 inliZ N 2 75 75 22if ik Cache, i1 Cache,
)T 2L+ Cache 11— 8k e, & 3-2 Fox C AN 1) Cache — 30 J8 1k .
% 3-2 TLB W) C A fIME

C(5:3) {2 Cache—Z(tt B

0 RE
1 RE
2 B ZE 47 (Uncached)
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3 AR

3 AF — S s 22 47 ( Cacheable
Noncoherent)

N

TR B

TR B

e 2 A7 3% (Uncached
Accelerated)

~N | o o | b

3.4.2 CP0 H1=:5
% 335 T 5NAFEEHIEN CPO HA75%, 45 5 255} CPO 2 A7 4SHET T 52 % M
* 3-3 WAL FIMCI) CPO #4728

0 Index

1 Random
2 EntryLoO
3 EntryLol
5 PageMask
6 Wired

10 EntryHi
15 PRID

16 Config
17 LLAddr
28 TagLo
29 TagHi

3.4.3 bt 2 MR ph SRR T 72

7 R R B Y B B, CPU B R Mkl 11 8 £7 ASID (4 4 /i G ¥ BB
A TLB Lifr) ASID #H4THeE:, BH2RIULES. 7ELLEE ASID (1 [H] i ik 75 ZEAR 4 v FEhs
(PageMask) [FI1EKs g ik 16 i 15~27 A7 F0 TLB T ¥ i 025 HE4T VS EL g . TR TLB
TRUCEC, MUCECH) TLB 35 B Ayt A s ) #2067 (C, D AT VDo X —ANH 2L
BRI UG, VLG TLB T V AL B, (HaE/EULEC BRI AN VAL .
Kl 3-10 KI7n T TLBHsSE#L Bl 7.
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Jeits 2F AbHLAE A T

REHBIECRTN)

KT A O IE A
(AR UL 3.3 1%

HuhL A

1ZS

HhkAE
%

ED

P

JEmLS
Hodik 2

B[]
i Al

EN

NG -
» {) Ll
A A 4
T‘Eé XTLB
/TLB Refill
IE
TLB
Invalid
= 11 4b

A 4

TLB

g Mod
C=011,? :

(cacheable IEN

Noncoherent)
v \ 4
Al it Vil
Cache Cache
Pl G
3-10 TLB Hithl- %54
3.4.4 TLB %3

WREA AT — TLB TIUCAC AL, 51k —A> TLB ANyl 4b o W vy [ml #3567 (D
VYRR T AN AR, 51k —A TLB & e TLB L& 4h. Wi C f745T 0115,
WA R 2K B LT 1 Cache Vil N AE, &5 WAIE R Cache.
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3 AR

345TLB %

7 3-4 HH T A CPU B it i FH -1 TLB #AEA R4 2.
#* 3-4TLB 54

BAEW R

TLBP 7E TLB 4 & UL AT
TLBR BRI TLB i
TLBWI 5251 TLB I
TLBWR EREHLI TLB I

3.4.6 RE3HIF

AR ARG E TLB R IUKRBUE —Xf 4KB [ iif . S RGN K26
KoM, EAERA N MMU U T3 T AR, BTRL S e % 1, fET
HFASIRI R AR G T TLB BIAMIHA D R R AT (AR

mtcO0 r0,CO_WIRED # make all entries available to random replacement
li r2, (vpn2<<13)|(asid & 0xff);

mtcO r2, CO_ENHI # set the virtual address

li r2, (epfn<<6)|(coherency<<3)|(Dirty<<?2)|Valid<<1|Global)

mtcO r2, CO_ENLOO # set the physical address for the even page

li r2, (opfn<<6)|(coherency<<3)|(Dirty<<2)|Valid<<1|Global)

mtcO r2, CO_ENLO1 # set the physical address for the odd page

lir2,0 # set the page size to 4KB

mtcO r2,C0_PAGEMASK

lir2, index_of some_entry  # needed for tlbwi only

mtcO r2, CO_INDEX # needed for tlbwi only

tlbwr # or tlbwi

— AN ERMR AR EEAE RS (W UNDO . H MMU BT AEERYT, IFEAT A7 AN

KB AR B A 0o XANHLHME R 2 0] LA ) 38K B4 v o5 i AR BR T &R ¢
Py B BE A1) o XA T30 SRR DRI LI 7 EE a2 DO Wt . shAMA N — R )
AFZRALE) MMU B8RS0, TLB BELURIXAN R g ds i WL 4 R T — Sl BEY
TLB F AL SN o

refill_exception:

mfcO k0,CO_CONTEXT

sra k0,k0,1 # index into the page table
Iw k1,0(k0) # read page table

Iw k0,4(k0)

sl k1,k1,6

srl k1,k1,6

mtcO k1,CO0_TLBLOO
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Jeits 2F AbHLAE A T

sll k0,k0,6

srl k0,k0,6

mtcO k0,CO_TLBLO1

tlbwr # write a random entry

eret

XA M B AR T, BONE NS HPAT S MR SR, X TLB Hil
1) 712 FE ST A5 A 1) P S R o 3K B AR {1 14 7 S R WS AE A7 AR I TR b D gt
SR T . IR Tk, IBAYE ERET #5845 K &L TLB AR~k . TLB Rt
SMRARAE, XA, KO e E AR R, JF 0] B8 75 22 G B A7l 2 P i
U Ar D1 . TLB &l 70 FH T S8 B A S oA bR i E AR R AR R 2B . A T
TR R ERE A A A B4R, R A A 2R G038 70 FH - BT F P
J¥ o TN 7 afer A A R N AR

mtc0 r10, CO_EPC # assume r10 holds desired usermode address
mfcO rl, CO_SR # get current value of Status register
and rl,rl, ~(SR_KSU || SR_ERL) # clear KSU and ERL field

orrl, rl, (KSU_USERMODE || SR_EXL)  # set usermode and EXL bit
mtcO rl, CO_SR

eret # jump to user mode
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4 Cache gyamFnigie

Jeits 2F A FH T = ANhS7 (1) Cache:

—2}$54 Cache: 64KB [FI7 1, KM DU AIAHIC M 4544

— M ¥s Cache: 64KB )75, KHIDUBRZIAHIRIAAL, K5 [ S0 .

T 90iR4 Cache: Jv I Cache, 512KB %55, KM MBS AIAHBCM &5, KRB
5 o

4.1 Cache ¥t

Vi i) — IR —%) Cache 75 %E 4 AW S I . &F4~—2% Cache #5A &A1 H O HcH i %,
M AT AL B 5 1) P A4S Cache. H:rf, 484 Cache [f5200 #% 2: 128 7, [MIMFGH 4 /2 64 {1
T4 Cache (11325 0 [R]SEUESCH 18 2% #5064 47

44 Cache M ¥/ 256 A7l %, & A 7E—4¢ Cache KRR A # i, —
4% Cache Fl—%¢ Cache ANGERI i, *4—%¢ Cache KAk, jin] —2 Cache %2/b4si
I 11 AN R AR . =2 Cache LAREANI S A 1] 64 47 £icdis (13 FE X — 2 Cache i
(MCIE::

—%% Cache KM ML 51 B bEFR L, 10 2% Cache 2R 51 FbR &K H (1
SRR hE . BRI R | v RS T R, H TR 2F M HEAE RGOk AR,
Sk nT DA sk A 7 R A v o

% 4 Cache 45149454 Cache MBI AR 47 K — LL37 1) i 8 o 864 {4 FH — 4% Cache
I, —2J% Cache [¥1RHr 75 2% EEAEAGE 69 2 A7k v L 7o RT3 N T — 2% Cache )5,
BOEAEHAE BB 3 4% Cache H, AR5 20UIEr — 2% Cache, FHUEMHE BB #3474,
T—4¢ Cache 1% Cache fR¥FELEICHR, AT L HAATHIHT —2% Cache R4, 58K
¥ — 2% Cache {7 1f)—2% Cache He )\—2 Cache B33 —2) Cache, M\ —2 Cache ¥
Bl FAEERAE

4.1.1 yEPHZE Cache

Jeits 2F ST EFH ZE Cache HK . JEFH %€ Cache sl i /o v/F Cache KRA Vi fA 454 J5
[ ¥ 24 Cache Rk I VT AEBRIE AR EEEAT, Kb i R BEAR 1 R

fE—~FH%E Cache [T, R4 HA> Cache RALIN, AbHEARKE B2 5 B2 Vi 17
BAE. BB, ACBRERITIL AN, BURBOE R EE, KA Cache t, AR5
PR HAT o XA AR R 2 o5 B 2 OB S B, BARZ DI Tt 88 R AW

SRMAEIEFLZE Cache ¥ it Y, Cache JEASAEREA R LB, ot 2F X2 ER
ORI, B LA HF 24 Yk Cache k%%, X5 CPO BASI K /N %o

Y —2f Cache KM, AbPEZRSKIEr 2% Cache, FHITisdh & maEdLd, # %
Cache /38R 5%, W5 EEU7 o] T A7-0ifi 2% o



Jeits 2F AbFE 0 T

Jeits 2F TRAAERA%E Caches 4544 RE BE AT 20 KA FHAR BRI TF FIER Ak . O 7RI
e KB 5 H A 45 Cache [FIARFA, 64T U A7 £tk 164 4 2 1, AT R T A N 1) Load
k.

BEXH RS T BN FAEIUY 110 RGE, et 2F (BRI B 2 K I B %01 Uncached
Pyl 7 2
4.1.2 BiRRHE

—4% Cache 12} Cache )% H B HLE 451

4.1.3 Cache Hi&%#{

#4-1 25 H 7 =4 Cache [—2Le 244
Z* 4-1 Cache &%}

¥ 54 Cache ¥ Cache %% Cache

Cache K/ 64KB 64KB 512KB

)RES 4 P A AHI 4 P 2 AR 4 P 2 AR

R H S R IRES B ALY2: BEBLIE

Bk (line size) 32 7 32 7 32 7

Z 5] (Index) Rk 13:5 £ REHbhE 13:5 7 Yy H i hE 16:5 17
Fr & (Tag) YyH ik 39:12 A7 | M) bt 39:12 47 Yy H ik 39:12 47
5 SRS A5 5 8k ESEIR

LIRS JEFHZE (2 ANFIND | JEFHZE(24 A [FIH) AEFHZE (8 ANFIAT)
B K7L KEEFL P i o W

5 i AHE Jigi e 2 Jigi e 2

4.2 —4{3g§% Cache

— 2 ¥84 Cache K/N e 64KB, K H 2 DU AR SE#) . Cache R/ CIEH
MAE Cache 17) &y 32 A5, R LAFIR 8 4454 HIT s 2F R AN 128 A7 ¥ %,
It DAAEA B 4 & 300w LI DY 2% Fi8 2326 B b i 1R 15 BT

4.2.1 €% Cache BY4H4R

K 4-1 450 T —2hi8 4 CachelJ 414U 4546 . i%Cache % 1 DU % 20 AHIBE i 7 28, e s
HAFE 512 NMER 51T, MRS (Index) KA. A5 & (Tag) F%#E (Data) . M Cacheist
HTag/a, &4 ISR AN R bl o () 4 e 8 (108 o0 AT LIRS, AT A o 60 B IE A 5 () 4

454 Cachefit Z 5 I, DYANZH #S<s 3R [ e AT TAH Y [¥)Cached T, CachedT-K/NA 32
5, Cached TR T 28 A Abri& i 1AL /EH AT 8 4-2 Fiik T $54-Cached 745 K
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Set 0 Set 1 Set 2 Set3
i ™ s N ~ ™ 1: —
fag 0 Data 0 Tag 1 Data 1 Tag 2 Data 2 ag 3 Data 3
Index 0 [ 11 ] l
Index 512 [ 1 ] [ T 1 [ [ ] L 1]
lbyesrtag
(1 cggﬁg |i|\12?
4-1 84 Cache H414%
27 0 63 0 63 0 63 0 63 0
V | PTag Data Data Data Data
Vi, Tag A %47
PTag......28 A7 FE bk Tag CHYFRHBIEA7 39:12)

Data...... Cache Data

4-2 354 Cache 17#% %

4.2.2 ¥4 Cache BJifial

Jeits 2F4E4 Cache X HI REMHE 2 5 R BEHBIEAR G 1K DU B8 ZHAHIRE5 40 . 18] 4-3 43t
T Vjia)— k454 Cachelt), kEsbdik i 4 3 i .

Address
13 54

Instruction Cache

o = 220 Tag|Data|Tag|Data|Tag|Data|Tag|Dat
Upperﬁ_‘:.ddress Index Dword ag[Tata) "ag|"ata) "ag[ata) 'ag|"a"a
Set 3 Set 2 Set1 Set0
ITLB ¥ %Tag|Data Tag|Data Tag|Data Tag‘Data
I T O S T S
I || I L= ][]
HittMiss Hit/Miss Hit+Miss Hit+|"|"|iss

4-3 §54 Cache Vj i
W 4-3 frs, MR 14 £ 85 111 4 Cachef 2 51 Ho 13:5 7] %51 512
AT, JLH ARSI SRS PUAS 64 A7 IR, AEF 4:3 A7 AR PUAS BT AT IE B
%) Cache & 511), M Cache HHUH PUANE ) Data AAHM 4 B 4E Tag, [FIR,
s vkl 5 5 4 TLB (Instruction Translation Look-aside Buffer, f#i#R ITLB) #4744,
W e i (0 MLk 5 B PR DO AN AL R ) Tags JEAT LRSS, #5746 —A Tag HALUTHD, )4 H
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A I EHE o X RARR R — Ik “ 2 Cache st (Hit) 7 o # VYA Tag #iA 5 H LR,
W EE1E, JFIFAR VI 2 Cache. XA “—2% Cache K2 (miss) ” &

4.3 —Z#IE Cache

4 Cache [T N 64KB, KAV AL . Cache HLK/NAy 32 77, A
A LALET 8 Ao it Cache MR35 Bl i iR 5 42 64 £i7.

¥ Cache 2 HER S|, WFIhbbRE . BeAE R 40T LA e vl BE i f kit
SR —EE . Bl Cache J2ARFHZEMT, HhERAE, £l Cache o — IR KEA
51K 4.

Hfli Cache RIS Himg &5 BV, WISHHEEI—2 Cache MEE/EALHIER 4
Cache FIEAEME B . S IRISEm& /> T —2% Cache % 4% Cache [l 5 &, Milidem T4
JatERE. A TEEE Cache 17 HE 5 # 2oy, Bl A & 45 £ 2 Cache .

4.3.1 #3E Cache BYZEZR

K 4-4 45 T HidisCachelJZH R E5 1) o IX A — AN DU RS ZHAHBE P Cache, P &F 512 MR
51300, 2xtCacheZ 51, [RIH U5 i) PUAN2H i TagFData. 48 K5 DUAN 21 b ) Tag 5 4 4
S I R R AT A, AT S s — AN AT .

Set 0 Set 2
Set1 e 5:353_

Al
'I:ag 0 Data0 'ﬁ:g 1 Datal ’fag 2 Data2 'fag 3 Data 3
Index 0 L1 ] [ [ 1 [ 1 | L[]

Index 512 L1 ] [ [ ] [ 1 ] L[]

+ >
32 bytes + tag
(1 line)

K 4-4 ¥4l Cache 4121454
% 5| Hk Cacheltt, DY/~ < ik B EAT 145 B AHMY [f)Cached T . CachelR/NA 32
FA5, CachefTHEH T 28 fi/E AW EEbREHbE 1 A7AEAFN 2 FrARZSAL. B 4-5 45 T —
N PECache T H%
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27 0 63 4 Cache (2B FIEIE 0 63 0 63

W |CS|PTag Data Data Data Data
W.oono.o ‘Hlalf; (Cache 175 [l # &)
CS.ooe. % Cache JkZs

005 = Invalid (FER)
015 = Shared (3L=%)
10 = Exclusive (fi )
115 = Dirty (JJi)

PTag......28 A BE ik Tag CHpBEMBAEIL] 39:12)
Data...... Cache Data

Kl 4-5 ¥4l Cache 174% 20

4.3.2 #4E Cache HJifial

ety 2FEdE Cache X H ME IR 51 R BE bR &5 1 DU B 2 AR S5 /. 1K) 4-6 4
TVl — ks Cachely, w2l Wil 4 7 i
Address Data Cache

35 14 13 54 32 0
Tag|Data Tangata Tangata Tag|Data
‘Upper Address‘ Index |Dword‘ Byte |

Set 3 Set 2 Set1 Set 0

DTLB ¥ v » Tag|Data Tangata Tangata Tangata

|+=r| |4v ) 4 ¥ 4' ‘lF

Hm'Mlss HitiMiss Hl*ﬁlss Hlt+ Miss

1I—II

Kl 4-6 % Cache Vi)
wn E 4-6 o, Mk 14 A7 FHAEX HdE Cache )& 5. i 13:5 A2 FHE&R 5| 512
AT, LRI TS 4 4 64 um@ iR 4:3 7R PYAS AT B, 2:0 17 H
VEIERE—DRUF B\ T I — A

4.3.3 #4E Cache L3 H 412

45 Cache Uy i) R M EHR 4, Vi) 2% Cache. 41— Cache frH, WM
2% Cache H|n]ff) Cache Bi%[m]—2) Cache. W1 — %% Cache %, W5 WAE, H MY
EX Rl {EIE 78 — 2% Cache F%4k Cache.

4 Cache Uy in) RAUIAEEHR 2 AL BER I AE I 78 2 ph X (Store Fill Buffer) A4k 5k
% . UifrBAZI CPO F14&4C 5 1) Cache KA IIAF EURAE A TR EE AR VI A7 MBI Fh 464 Cache Bt
WIHA. Wil Cache Adrt, {EIZAFEERAESEAT G AN DY (1) 5 A E 18 B0 U5 47 R BN 5
SERIGRHY CPO BAFILARS 1l CPO BAFIEE2E . R A7 HE %505 7] 4% Cache, 4R —2%
Cache i 41, WIFEAE B ERAE IR {E A1 A\ 2% Cache B (1] Cache Bk AT & Jf3% 01 %45 Cache.
WIR — 2% Cache Vil Asairr, WILEDT A7 R BIANTIH AR A 4B 2k Cache Ht. 4 i
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HE 450 Cache B, EIEEFEE Cache. 1 3 A A AR I A5 vh o AR BUECHS 27 ) %
Cache . Ui f7 R BN FITH B AL BLAS $AT R 20 H8 4 Cache 5475 B0 25 Ui A7 K S A A1 4%
BAE, PR AR AR IR AE B R AR A A N AF BT 1Y) Cache BRI EAT 4 JF 326 [o] H 4
Cache. 1% 1L T Store Fill Buffer (D88, 1 HANRE ZEW M OL (147 £0e 2 s 22 v
X, G T HEINAS ORI AY, SO T AR ER S WUER SR X S U A7 R A BLAR A
W LARIE B — Sk i PR . i3 Store Fill Buffer (004G, A R w7 AL B 2% 11 55
A

4.4 —Zf Cache
Tty 2F SR H—N A B, DU ZHAHER Y — 4% Cache. ‘C AR 512KB, H /MK
32 P,

% Cache KM MG AL S RNE. SInIHmsmED T8 NEEME R, Windem 7R
gimaRrERe. RATAE 4 Cache [T et £ I, a4 2405 BIAAFH .

4.4.1 —%% Cache By4HZR

%) Cache sk & Cache, HREAUFGIEAS LA HEEds .

MR 2 Cache I, [HI Ui ] PULLIY Data #1 Tage FEHCH HIPYAS Tag 435I A1 1]
(100 T M 1k v 67 350 29 AT BRI, Rt e B A2 A 1 5 B 7 Cache e

%y %% Cache Itf, PYAMAARLSIR[BIEATE HAHMNP) Cache 1T7. %E4> Cache 174
AN 32 FATEAE, 23 7 I EL AR A 2 A7 RS

4.4.2 —Z% Cache BYijfzia]
HAHLE—Z Cache RIS R, A —4iCache. — %% Cache>%H &M HE H k22
Sl b bR G B 4-7 45T 4t Cache Vi o] [ F

Address S d
39 17 16 Y54 32 0 econdary Cache

‘Upper Address‘ Index |Dword‘ Byte |

Tag|Data Tangata Tangata Tag|Data

Set 3 Set 2 Set1 Set 0

» Tag|Data Tangata Tangata Tangata

+r 4'1!' +r *’1?
(=1 =] 2] [=]
v

Hit/Miss Hit/Miss Hit*ﬁiss Hit+Miss

+— 1l

4-7 % Cache Vi
& 4-7 7, ARk A 2k % 51— gk Cache. DU/ #B 23R [ &A1 145 [ AH MV ff) Cache
17 16:5 fif A —ZiCacheMI R 5l REMERTIHEA 4 4 64 LT Hds. A
4:3 FIAE 4 DRCFHRATIESRE . 2:0 AL T IEFE AW L 8 AN

36



4 Cache )4 ZURIFEAE

4.5 Cache E;x#1 Cache —BE B¢

v 2F SEILE 4-2 Firoif) Cache 551 Cache — S0k @ 1k
% 4-2 Juih 2FCache 19— 81 @ 1k
TR
TR
e g 2847 (Uncached)
Bk B 2B /7 (Cacheable Noncoherent)
,f [=y2)
1%571
TR
ik 2247 i (Uncached Accelerated)

~N | o (0| W |IN |- O

4.5.1 IE5IELETE (Uncached, — BT ED 2)

WRFEA TOR AR il e SENS, B AX TAEZ TP AT A7 & 1) Load BY Store #:
Y, AEBESSAR A — AT, BT, ¥, B IR ES RS A, A
AR 2 Cacheo A ryidt S A7 SR BLZE 177 s B

4.5.2 FE—B4 5 1RETF (Cacheable Noncoherent, —E${t%5 3)

—ANEAAZEERAT T LLIERAE Cache 1, AH N A7 SR AR AE #4815 1] — 21
Cache. 4—% Cache K&, AbFEZSSA A 2 Cache, FH &AW IERK ML,
Wk 2% Cache fip, WM 2% Cache i s %idln. R 2 Cache Andrh, WM FAF
WO, RS N 4% Cache FlI-—2% Cache.

Juts 2F (1) Cache 5 5l K H B 0132, DRI Y Cache 47 & AE B 4 8K A:444T Cache
HAEE 30K Cache TN AL BN, #AE ¥ Cache 7T WA S [H T —4% Cache B34
H

T RGP AEEZ A & T LAYl 47, BT EAE H — R LEER RIE Cache F
FAEPREE—80rk, XAHLEIRAR N Cache —EUPEM . 1T AE— S0P E 22 AL

(Cacheable Noncoherent) &+ 4 Bl %5 AT S SR A1 HLHIR ¥ 1 Cache — PRI, 5
i AR A Cache #5842k 54k Cache 1 —2UE

453 IESEREFME (Uncached Accelerated, —E4H4XHL 7)

A el 2 A7 s g P A AE — AN IE S 1 Mk 2 1) A 52 B i) — R A0 ) [R)—
) Uncached A7 5084 o A0 7 1208 00 15 5 2% b X R ISCAE 3 R i P i A7 Bk A .
BRI IX AN, 3] DA IX A B A I B R A N X . 2 X F1—A> Cache 17—
FER/IN OB A6 B 2 X P st AIA7 % 3 Cache H—Ff. AZE PP IR, JFaGHE
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TP o AR A7 SR 2 BB AR R b, 3547 HABSR MY Uncached 7 AdR 4N, Sk
LAk, b DR ORAE R B 12 71 5 D R

AR 15 E AT N 2 R LASE R 1) Uncached V5 il , B8 10 SR B & A7 g Bk
D71 o

4.6 Cache By4sp

i 2 RArtE gt WIEORAE, FERERE D) HT B A 08 ) e O TR 2
NIRRT R EEZriX, A BT SYNC F54. X &S B
FAERAE O BNR G | AN R Ze Ry, e T A a kM IR T 58 S AN H 13747
AET, WAL .

A LUE L] Cache i 4>k 4Ed Cache. JE.ts 2F 76 —Z %14 Cache Fil 2 Cache
R T P4 “Hit” % Cache #:/F: Hit_Invalidate 1 Hit Writeback_Invalidate. Fij# 1 Af
KIP) Cache 1T W ATCRL, —MAEALHEZR T DMA 5 4E WINISE B 25 i N 22 A7 X N 25
G JEERAHICH Cache TN AES N —RAFf 5 W E N LR, —BAELBES
R T4 DMA AR Beas i 22 b X A A H
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5 CPO i=HI & 7728

AR AL FERS 0 (Coprocessor 0, faj#x CPO) [HHfE, 15N K CPO 347
W LUK 2F REBEASSEBL) CPO $54 - CPO A7 A7 4 FH T~ i Ab B 2% FRPIR 25 5088 14
WAL PR Y HDRAS . IX L2747 28Il I MFCO/DMFCO #54-Ki%8% MTCO/ DMTCO 154
k5. CPO A fFas Nk 5-1 i

AL PEAIEATEAZ O I BOIR S 2 74 (Status 274D HISE 28 7 (CU0) #f
WEN, "TLMEH CPO 454, W), W4T CPO 48444 “Hh b BEas AN v - #I4L”

# 5-1 CPO {7t

WA T

0 Index A s, T HREH 2/ 51 TLB 2RI

1 Random HT TLB Z e AL £ s

2 EntryLo0 TLB SR 73 oot B TR R L N 2 (F 229
HIT5)

3 EntryLol TLB SRIGC -5 73 thoeh B T RE DL N 2 (F 229
BT

4 Context 32 {7 U N FR 1) AL IR L DU R (PTED

5 Page Mask WHE TLB TUA/MAHEIS

6 Wired [ e LRI TLB RIAH  GGRASH TR 4 1K ity
TLB i)

7 N

8 BadVaddr R 1) i M ik

9 Count T

10 EntryHi TLB R I 57 WA ORE 505 F1 ASID)

11 Compare A LR

12 Status A ERA T A7

13 Cause Bl — IR A R A

14 EPC B AN P A

15 PRID S FRIEAT AR IR 5

16 Config Bl & 77 /74 (Cache K/N4)

17 LLAddr ERETL N A7 ik

18 Watch g M Bk 23 (] 77 1 B4 S Stk

19 N

20 Xcontext 64 {7 AN R 10 N AZ IR L DU R (PTED

21 N

22 Diagnose ffifie/A% ) BTB,RAS L2345 ITLB %

23 TR B

24 PCLo PERE VRS IG5 40




Jeits 2F AbFE 0 T

25 PCHi PERE VT EE 1K = P40

26 (N

27 (N

28 TagLo CACHE TAG Zi {745 K38 7
29 TagHi CACHE TAG Zif7#% 1 -3 7
30 ErrorEPC R B AME U B

31 N

5.1 Index ZFE#%(0)

Index & £ a2 > 32 AL B/ G I B Ars, Hh G N B T2 51 TLB 3R,
AT AN B AL R TLB FRIM(TLBP)FE AT & 75 i -

Index & A7 #:{EE7~ TLB i2(TLBR)FI TLB & 515 (TLBWI) 454 #:4E 1 TLB £ I,
K 5-1 FoRIndexZiAr2a it o, 2 5-2 {5 T Index @i A7 2% &4k 1145 S

31 30 6 5 0
P 0 Index
1 25 6

5-1 Index Z 177

#£ 5-2 Index A7 A S IA

o Eitip
P R KMo b—k TLB #RMFE S (TLBP) AT DI 1
Index 778 TLB 3454 TLB R 5 5402 4E R TLB RIH &R 5 1ME
0 B, DA% 0 BN, BEHRM] 0,

5.2 Random F1F:5(1)

Random Ziffas 2 i ar /e ds, Hor IR S & 5] TLB IR FEAT 58— 45152,
ZAAFAEN Lo [, FAERMEAE A BRI —A TR s, B AR

o ARG RS L I TLB Tkt (R Wired 27728 2.

o [ASETHA TLB MUk 1 (F KK 64-1).

Random A7 #s 15756 tH TLB BENLS 15 2 #AE I TLB Ml XA H ISR, oL
ILFFAEAN o AR TTAEARIT P BEI,  DAIS UF A BR A AH Y. (R4 4 2 45 I

J T T, Random FFAFEARAE RGLEA BN EF. S4h, 24 Wired TFAEAE
G, ZAAAARREEN B
Kl 5-2 F7xRandom FFAfEa A, MK 5-3 fiiARandom 73 7% &4 & o
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5 CPO ¥l & 17 4%

31 6 5 0

0 Random
26 6

¥ 5-2 Random ZF {7 8%

#* 5-3 Random 23 £ #% %15k

Random KKl TLB ‘&5 MH
0 B . AE 0 5N, ERHRIF] 0.

5.3 EntryLoO (2)LL B EntryLol (3)& 775

EntryLo &7 £7 s G035 W N AH [F] 4% X 1) 25 A7 s -

e EntryLo0 T i it

e EntryLol fT-# it

EntryLoO FIEntryLol 27 7 & #2130/ 5 A A7 4% o SPATTLBE A S #AER, &A1
HAFETLBIR H ZFE T B S (PFN). & 5-3 FoRiXse25 47 ss (1% 2.

63 62 61 60 34 33 6 5 3 2 1 0
0 E 0 PEN C DIV |G
2 1 27 28 3 1 1 1

K 5-3 EntryLoO fil EntryLol &7 %%

EntryLoO F1 EntryLol Z5 /72511 PEN 382 40 A7 Btk h 1¥) 5 28 A (39: 12) .
# 5-4 EntrylLo %47 2%

5, Ei:3%

E AT 1 FRRA AT, 0 Fomn AT

PFN TS, R E R A

C TLB T Cache — %k )& Pk .

D WA o W %A W, T AR I, WA TS, SEhr X
PEAERRAT T A S B 1 B 4 S0 U SR

\% AL ZAT BB, U] TLB RIUZA R, AWK =4 —A
TLBL 2k TLBS #i4h.

G 2 )R 4 EntryLoO F1 EntryLol T G {7 #5# & oA 1 IF, AbFEERE
7E TLB A4kt 2% ASID.

0 RE . AZ 05N, BRI 0.

TEARFAS TLB i rp U — A4 R, 76 TLB ‘5454 T AR 4 EntryLoO[0]#1 EntryLo1[0]
F{EB A
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5.4 Context (4)

Context 77 /74 & — M5 A e 4%, B S IRIN TR PRI 4RE . X IR E
BAE RGHAR AN, A7 R U I 209 BE b hE ()

2 TLB @2k, CPU MR #E S R M UK TP ingk TLB. — MG 0L T, #AERGAE
F Context 75 17 #% -0k 70 Y HT DI, . Context 25 4725 & il BadVAddr 27 {745 1)
T E R, RS B HE MR T8 TLB AR A PERE > AR BRI B 2K
Kl 5-4 27K 1 Context@ f7as (% x0; X 5-5 ik | L P A fE s F B

63 23 22 43 0

PTEBase BadVPN2 0
41 19

¥ 5-4 Context & 1725

N

% 5-5 Context 2747 2445

5

BadVPN2 | 4RI IX— 7B . S0 i AN BEREAT A R0 4 10 R s ik )
515 (VPN).

PTEBase X BOE R RS IS 7 Bl % T BUS NRE AR VFRAE R G0H
Context & f7- & 11 8 — N 11 A7 5T SUR KR

0 TREH . A20H% 0 5N, BEIFIR[A] 0.

19 7 1] BadVPN2 F B AL & S TLB Sk i gtk 1) 31:13 475 25 12 A g HERR 2
AN B[] TLB TR ) — AR T e 6T —A 4K EH RN, X — ka1
BTG HE PTE RN 8 K HIH AR MR, T He ]SF TR PTE, #3hF15F
WX AME AT A=A A i i Hu ik

5.5 PageMask & 1F2&(5)

PageMask 75 /785 /= N T 13 5 [ 2 A7 8, FEELETLBIIL R s B & i
5, FAREANTLBR G B AR TR, WIEK 5-6. %7747 A& & 5-5.

TLB S5 8RR R AR 2 A — N URE E s AT R Sk R e, TLB Hhoxt
% T PageMask 27 A7 7 [KAH AT 357 g b4 24:13 HiLeqss T th#. 4 MASK 5[1)
{HEAEZR 5-6 FIGMERT, TLB [MERE A . 0 WON IR, %20 0 5N, ik M| 0.

31 2524 1312 0

0 Mask 0
7 12 13

K 5-5 PageMask 7775
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5 CPO ¥l & 17 4%

* 5-6 AFTUR/NIHER (Mask) fH

4Kbytes 0 0 0 0 0 0 0 0 0 0 0 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

5.6 Wired & 172%(6)

Wired ZFfrafie — MBS A AFES, XA ESR € 7 TLBH [ e i S BEAL
TIPSR, i & 5-6 From. Wired FRIGUE [ (1) A0 R0, X LL3RI0[T)
WNHEASWTLBE#HRAEE . BRI A 28 AT AR AE 2L

TLB
yY 63
BEALII
7Y \ <«—Wired % 178%
fit] 7 2ot e Fl .
, 0 XAME ZBEHL

5-6 Wired 77 17-#s 7+l
Wired ZFfE88{E RGE NN E 0. B4 A, Random 27 fFaS(HE E N IR
ff (ZRFH ) Random %748 .
Kl 5-7 XonWired FiA7enlfigal; 3R 5-7 #1347 4% 145

31 6 5 0

0 Wired
26 6

5-7 Wired 2 {7 a8
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2% 5-7 Wired ZF {7 o585
Wired TLB [#] 5 & il 7t
0 fREE . % 0 5N, BERFIRE] 0,

5.7 BadVAddr &F1Fs%(8)

Fi e L 27 A7 4% (BadVAddr) 22— i frdy, B TR —k T8 TLB
B HE R RIS ) AU . BR AR R AR AL, NMI EL Cache #7414, BadVAddr
TATARIG— HIRFEAAR o B XA 27 A7 ds 2 AR e
Kl 5-8 Won TS M A7 AR 1R 2

63 0

Bad Virtual Address
64

K| 5-8 BadVAddr Zifi%s

5.8 Count HF88(9) LA X% Compare F1FE(11)

Count i f7-# FllCompare %5 /7 25 Al /& 32 AL 15 27 2%, AT B 5-9 Fior.

Count 27 fEAAE R — AN SEI (R I 248 TAE,  BEPRAN I B S0 1.

Compare A f7-as HRAEREE I 2 AR B — AN T, % A28 5 A—AME, JEHA
Wrih 5 Count Zifras H HIME L. — BIXP/MEAHSE, Cause 77 A7y HLAU-H Wiz IP[7]14%
WE . 4 Compare 2F £ B P X 5 XA Hh WA A B 3

31 0

Count (9) 32-bit Counter (incremented every processor cycle)

31 0

Compare (11) 32-bit Compare Value I
32-bit Equal-to Comparator '

Set IPT7 in Cause Register

K 5-9 Count Zif7-#3 A1 Compare 7 f7-#%

5.9 EntryHi F7£8%(10)

EntryHi 25 {745 H T TLB S5 I AT TLB R I =iz o

EntryHi 27 f7#% 7] LL#% TLB Probe, TLB Write Random, TLB Write Indexed, 1 TLB
Read Indexed 541 11 .
Kl 5-10 K /REntryHizf 745 8 0. 3K 5-8 K /REntryHiZF A7 45 115k
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63 62 61 13 12 8 7 0
R VPN2 0 ASID

2 49 5 8
K 5-10 EntryHi 27 f7 7%
% 5-8 EntryHi %147 8538

VPN2 FETTSBR 2 (RS BT s ALk (1) =47

ASID Huhib e bR R —A 8 7 s Tk 2 AL TLB;
XFFARF R 00, RN RE A SLAD R AN [ R 4

R XA, (00->HF*, 01> 7, 11->4%.0) H T ULHL
vAddr63...62

0 RE . DAZ 0 5N, BRI 0.

VPN2 355 64 47 MLk 1r) 61:13 7.
24— TLB Refill, TLB Invalid, =% TLB Modified {54} %& 21, %A UL TLB I
() REFL b b T AL S (VPN2) 1 ASID B4 2k 3] EntryHi %947 5% .

5.10 Status F7F2%(12)

Statusa £ #%(SR) 7 MEE A ffdy, EUMMRASI, il e iF AL B EH IR 2
Wro NiAIERMIE T L5 Status Ay 47 a4 7B K 5-11 o T A S AEas MRk,
BRI IE . b A

o 8 AL I il (IM)Igida il 8 i W 2 P A g o FP IR A g 2 i A2 fiE
£ Status A7 A7 1) W BE SR Cause 2 A7 (0 HH BT AR5 52 AT . R A2 0N AR E A . B
ZIMER, 2% Cause Arf-ds P Ay € (IP) 3o

o 4 {7 AbELER al HIPE (CUD sl 4 A nlRERIPRACEE 28w J . AVE CUO
AU B, AEN AR CPO 2 nT I

31 28 27 26 25 24 23 22 21 20 1916 15 8 75 43 2 1 0
Ccu 0 FR 0 NO- NO- BEV | 0 SR 0 IM7-1M0 0 KSU | ERL | EXL | IE
(cu3:cu0) FDIV FSQR
4 1 1 1 1 1 1 1 1 4 8 3 2 1 1 1

K| 5-11 Status 2 ffas

Status F1EesHE 2\
K] 5-11 o T Statusai £r 2 %2, 3R 5-9 #fiid T Status 2 47 2% A4,
Z% 5-9 Status A7 25dE

Ccu FEH 4 DA BESS FoC R HIE . ANE CUO AL B8, £E A%

N CPO S e n] .
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et 2F AT TN

1- v H
0- AnTH
CU 1 1#]14 & 0011

0 TR . 2% 0 ‘5N, BEIFIR[A] 0.

FR {HBE NV 5 2 A7 %8 s
0-16 M Ares
1-32 N AFes

NOFDIV A8 LBy T RE R
1- 21k
0- foVF

NOFSQR AR T R AE
1- 2811
0- R

BEV P A1 1) B N 1 H ik
0- IE%
1- )33

SR 1 R R LLIIN R

IM W Rl AR AN AN IR T AL RE
Ae, K RVFEfk, RIS Cause ZF A7 # W Pending 7~ BAH M. (47 45 &

0—%kIk
1—fei

T SR W Ao

KSU B AT

11— KE X
10 — i@ H P
01 — HYH
00 — 0

ERL HRM . REEN, BAFEAL, NMI 8L Cache 4 I Ab HH g4 B

LA
0— IE%

1 BiR

EXL BN AR, BAFRAIEL Cache H#R 51 A B4 4

I, ARBEERAT BB A

IE L RE
0 — ZXHI T i
1 fEREPTH b

Status & AR AV FIRAS

A Status 7S TR EA UM RS (K
o HUWTIERE: AT E LU A, TRl AE:
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s IE=1H
= EXL=0H
= ERL=0.
WU RS, IM A7 SEE
o PRMEM: NP T @A . WA PRI TR E R IR A
s 4 KSU=10, EXL=0 Fl ERL = 0 [N &b FE 28 4b T35 38 1] ) SRR .
s 4 KSU=01, EXL=0F1ERL =0 I A&bB g8 kb T AR R
s 4 KSU=00,0r EXL=11# ERL=1ABESMAT NS,
o PiXHLMEEE[RIVTIA]: M AR ERERALTE AT, TT RAY ) A R b ]
o B P bR VT Al YA AR A WA B B G P, T DLy
2% H P bk 23 ]
o F P HuMEZEEIVTIA]: ALBRARAE X =R AR #8 T LA i) k2 )
Status FFas E L
AR, Status 77 £7 4% I{E & 0x30400004.

5.11 Cause &F7F8%(13)

32 (L Cause A ffasitiid T Bl — MBI AN A 1) LA
K 5-12 R TIX—3A7esi, £ 5-10 58 T CauseZfF s 4. —A~ 5 (il 4G
(ExcCode) #g/H TRz —, Wi 5-11 Frors.

31 30 292827 16 15 8 76 21 0
BD | 0| CE 0 IP7~IP0O 0 Exc- |0
Code
1 1 2 12 8 1 5 2

K] 5-12 Cause & 1ies

2 5-10 Cause 27 {7751,

7 Eitip
BD it 85 J5 R T B 0 S A5 A5 53 SCIE R A
1—JE I A
0—IEH
CE R A i A S AN T A5 A0 B Ak B2 () B TT G
IP FR AR 2K IR FEAN R EL R TR . 1PO~IPL 24P I fr, v H
AR SERR
1— Ay
0— A
ExcCode i s ek (W.465-11)
0 B, A% 0 BN, BEHRM 0,
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% 5-11 Cause &7 f#s 1) ExcCode 1,

INT el

0

1 MOD TLB & 414t

2 TLBL TLB 4k (el iaE4)

3 TLBS TLB #il4h (f7 A

4 ADEL HhEES RIS (el BUE 4D
5 ADES b A RIS AR

6 IBE BEHTREIAN (RS

7 DBE BERTREIAN CBAES I e
8 SYS RGP 1A

9 BP Wr i 451 b

10 RI T B Fi5 2451 A1

11 CPU PIAEBEES AN TT FH A5 Ah

12 oV SR 51 A

13 TR kel 45 411

14 - N

15 FPE I w4k

16—22 - TR E

23 WATCH WATCH #i4b

24—30 - TR B

31 - N

5.12 Exception Program Counter & 1F#5(14)

B AN P LT 5% (Exception Program Counter, fijfx EPC) J&—ANMS/5 %4758, © 8
FEA91 S0k BG5S R 4k 2 b B L o

XF TR S8, EPC ZFAEas N 2502 Rz —:

o fR& LN, Xt SEWIAMYERRK, B

® i L HE Bk RS CHIRSAE N SIEN R, $8 1IN ALAE Cause & 47 #%
W E AL (R AE

Y Status A A7 a1 EXL A #E LB, AHIESAE EPC % A748.
K 5-13 R TEPCHF A7 a% ks X

63 0

EPC
64

5-13 EPC %ifias
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5.13 Processor Revision Identifier (PRID)&1F25(15)

PRIAZF f7#s 2 32 I L 2 A #s, LA B S T bR g AL P AR AICPO flAS I SE B
ARFMELT A A5 B o 5-14 KR TIZZFFAE 20k K 5-12 fiR TZFAE 28 13k

31 16 15 87 0

0 IMP REV
16 8 8

5-14 Processor Revision ldentifier & 1725

* 5-12 PRId ZF 7433

S ik
IMP S SRA T
REV BT A5
0 TR WAL 0 5N, R 0.

PRID FA748MAL (72 045D ATRMEBITHOARII S/, Thmfr (15: 8) frn] FHfE
SEIRAS I 585 . Jeits 2F SEHLRRCA 54 0x63, BT A5 i 0x02,

FRA SR mA A Y X, HP Y (70 447) AFBRAS, X (3: 04670) N
INRAS

FRAS S A R DA 2y — L6 Ab BRER IR RRAS , (HAS B CRUE AL HE 85 (AT 08l ZEAR DL AE PRID
AR, BATEYL, ANRELRUERRCAS 5 IR sl o JRAR I AR BE A8 IR 240 DRA XA A,
FARIOERAE S, TR ARER PRID 25 4748 1 I AR AS 5 R bR AL B A% o

5.14 Config & #F2%(16)

Config #5745 E 7K ts 2F AbBEas 20 MG BRI 2K 5-13 It [ IX LRI,

i1 Config 25 1748 147 31:3 JiT s XI¥)—SUid B eI, 7550 il PR E, i FAE A
HBRIRA RS 75 Config % A7aeH, FIT BRIV . HABR BT (Config 2517 4410
7 2:0) SR B IIF ATl e 7RSI X He i B E SR

Config {7 4L B A2 52 LA . Config 7547 %% £ Cache M i F 2 il IS b 4 £F K )
Wate, JFEL, FEMTAEMTSCR)S Cache NAZFEH WAL o
€ 5-15 75 T Config 2 fE48 A% X %% 5-13 ik T Config i f2 44193 . Config 2y £7- 4411
¥ v 0x00030932.

Config 75 17 #%

31 18 17 16 15 12 11 9 8 6 5 4 3 2 0
0 1 1 0 IC DC IB |DB| O KO
14 1 1 4 3 3 1 1 1 3

K| 5-15 Config 25 fivs

49



Jeits 2F AbFE 0 T

# 5-13 Config 217 fed

TRE . 2% 0 BN, BRI 0,

TRE . 2% 15N, SR 1,

—454 Cache K/ (I-cache size = 212*IC Bytes), Juis 2F
64KByte.

— 2% %% Cache A/ (D-cache size = 212+DC Bytes), Juiths 2F 4
64KByte.

—%% I-cache 17K/
0— 16 F7
13257
Jeits 2F AT 1

DB

—# D-cache 47K/
0— 16 ¥y

132 7

Tty 2F A A 1

KO

KsegO f#) Cache — #1545 .
7 - Uncached Accelerated

3 - Cachable

2 - Uncached

5.15 Load Linked Address (LLAddr)&1E=5(17)
IS A ATy, (et 2F P ZAras o e o

5.16 Watch & 7F2%(18)

Watch %547 a5/ 64 AL H A7y, WAL T REdhb A1) — XU R gt . an Rl (il
e, AT 32EL 51X AN B AOE 5 1k —A> Watch B4k o XN R T R AEFH 1
4] 5-16 $iiid Watch & A7 &3 10H 30, & 5-14 ik T Watch & 47 & 13

Watch &7 f7 4%

63 3 2 1 0
VADDR 0 R | W
61 1 1 1

K| 5-16 Watch 27 {743
* 5-14 Watch 2717 2445,

1% P
VADDR MEHbHER) 63: 3 4L

R IR 1, 7E Load I & ZE 4.
W WIRBEK 1, 7E Store IR A1 51
0 TRE . 2% 0 5N, BR[O,
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5.17 XContext & 1F8%(20)

A5 1) XContext Z fEa U & T — MR MEAE R A TR h— AR IRE . kA
—ANTLB BRI, ERAE R GEAR Y 6 e 4 A DU N4 TLB.

XContext 77 /745 T XTLB HiAb#, Ab#E 64 A7 bk =3[0 1) TLB R4, X
PEE e RGAE o A RGN 75 L& 25 745 T 1Y) PTEBase 3.
Kl 5-17 W7 T XContext i 47 #s (4% ;3 5-15 ik T XContext @ 47 # [F] 3o

63 3332 3130 4 3 0

PTEBase R BadVPN2 0
31 2 27 4

5-17 XContext 7 77
27 £ () BadVPN2 S8 545 5 42 TLB @k () g il 39: 13 fi7, PRIy H.— TLB
RIS B —ANAE DO, FTRASE 12 IR AR E AN . TR/ N E 4K T,
XUl DLE 0k PTE R0k 8 K B iR . A T RIAI PTE
KA, SRR FHEhs ay LLAS 2 1E A i bk

ZF* 5-15 XContext 2717 71

3 ik
BadVPN2 MR AR B R SRR AR 5 X AN, e A T B e RO s i R T
Tk 2.
R IR AL R H k) 63:62 47 .
00 = i H 7
01 =HZH F
11 = W%
0 PREE . A2 0 5N, BEiFIR[A] O,
PTEBase AP, % AE R VFERE R XContext ZF A7 asfE I — N5
] N AEH 21T TR M FREL
5.18 Diagnostic &F1F8%(22)

Tty 2 AL BRES NG 64 17 25 A7 2%, B TH I AL B2 11— 8 Py 358 BA Z1) R ik 44
E

Diagnostic & /7 %%
63 9 8 7 6 5 4 3 2 1 0
0 U-Mode | W-CAC | W-ISS | S-ISS | S-FET 0 ITLB | BTB RAS
55 1 1 1 1 1 1 1 1 1

K 5-18 Diagnostic % {7 #%
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% 5-16 Diagnostic 7y f7#s1k

0 RE . W2Z 0 5N, B 0,

U-Mode FH P A0 $AT Cache Invalid #:4FF11 Writeback #:4f
W-CAC B Wait-Cache £ 41 () i oh

W-ISS HUH Wait-1ssue $4F [r BR i

S-1SS HUHY Store-Issue #8475 R BR i

S-FET HUHY Store-Fetch 4541 (1) FR 71

ITLB HAN LGS ITLB

BTB HA 152 BTB

RAS BN 1EEEIEE ] RAS.

5.19 Performance Counter H1788(24, 25)

Tets 2F AbFEgs 5 ST AMPERE TS #% (Performance Counter) , il 143 i 5 3] CPO
WAL AR 24 5 25 5. RIRPEHIERAL T CPO 1 24 53 /745

FAEERA L 32 MLl E S A3, IF HARR YOt b al e Rk A
1o RSSO LIS — Fh A v

PR 172 24 %

63 13 12 9 8 5 4 3 2 1 0
0 Eventl | Event0 IE U S K EXL
51 4 4 1 1 1 1 1
PEREHCA 125 25
63 32 31 0
Counterl Counter0
32 32

& 5-19 PEAETI B A7 8%

MU BER I E AL (LA PR 1 (THEERER D B, THEER I — S kT IP[6],
RIEF AL RE P W . 7EvT B B S o W a5 0, TR 4k s, 3 5-17 H
W 24 T A Aras R 2. 3R 5-18 FR T EEREALI E Lo 3K 5-19 FIFK 5-20 ik il
s 0 FT4as 1 & At

#* 5-17 FEiliEig A

Event 1 Select Event 0 Select IP[6] Interrupt Enable 7 QL U A VA

(K/SIU/EXL)
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* 5-18 TR 2 X

K KSU =0 (W #Z#ix0), EXL =0, ERL =0
S KSU =1 (B2 " #ixl), EXL =0, ERL =0
U KSU =2 (¥ FH /7 #5i50), EXL =0, ERL =0
EXL EXL=1,ERL=0
* 5-19 v 0 HiAF
0000 Cycles JE 9
0001 Brbus.valid Iy RS
0010 Jrcount JR$5%
0011 Jr3Lcount JR 454 JF Hig rs=31
0100 Imemread.valid& —2% 1-cache kK
Imemread_allow
0101 Rissuebus0.valid Alul #4F 2R
0110 Rissuebus2.valid Mem #1F 2R 5
0111 Rissuebus3.valid Falul #4F 20t
1000 Brbus_bht BHT il i 4
1001 Mreadreq.valid& M FEAFH
Mreadreq_allow
1010 Fxqfull Il 5 55 BA 5135 1 0 £
1011 Rogfull RS 11 KR
1100 CpOgfull CPO BAFI i i1 ik 2k
1101 Exbus.ex & Excode=34,35 | Tlb FHf] 4}
1110 Exbus.ex & 1 4h
Excode=0
1111 Exbus.ex & ISP
Excode=63
*® 5-20 W 1 S
0000 Cmtbus?.valid AT HBRAE
0001 Brbus.brerr 53 ST 2 e
0010 Jrmiss JR U 2 e
0011 Jr31miss JR H rs=31 Tl 2k ik
0100 Dmemread.valid& — D-cache fittk

53




Jeits 2F AbFE 0 T

Dmemread_allow
0101 Rissuebus1.valid Alu2 B RS
0110 Rissuebus4.valid Falu2 #4F C A
0111 Duncache_valid& Uncached 5[]
Duncache_allow
1000 Brbus_bhtmiss BHT & 1%
1001 Mwritereq.valid& CEEY e
Mwritereq_allow
1010 Ftafull TF ST BT A3 1R B
1011 Brgfull 73 32 BAF I KR
1100 Exbus.ex & Itlb 2k
Op==0OP_TLBPI
1101 Exbus.ex il 1 4
1110 Mispec Load HEALER 2K
1111 CPOfwd_valid CPO BAS 1) Aij Iz

5.20 TagLo(28)#1 TagHi (29)& 1738

TagLo #1 TagHi Z ff-ds 2t 32 AL/ S & fras, HTORMGFE B — 2 Cache [FIARZEFIIR
A, {#iH] CACHE 1 MTCO #5441} Tag i 17res 5 .
K| 5-20 7R T IX A2 H T4 Cache (P-Cache) #EAEMIA% . % 5-21 411! T TagLo
FTagHi 25 A7 3801 e Lo
TagLo 75 17 #%
31 8 7 6 5 4 3 0

PTAG[23: 0] CS SCSETI 0

24 2 2 4

TagHi %7 {7 #s
31 4 3 0

0 PTAG[28: 24]

28 4
5-20 TagLo #1 TagHi 7717 #%(P-Cache)

# 5-21 Cache Tag A {7 At

Y #iR
PTAG e Py bk 39:12 47,
CS }55E Cache PIRAS.
SCSETI Xf W Cache fT7E 2% Cache [141*5 (4% Cache %384 0)
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0 TREH . A20H% 0 5N, BEIFIR[A] 0.

5.21 ErrorEPC & 772%(30)
T HT ECC FIAT A 21 4h 41, ErrorEPC #ifies 5 EPC AEesdifl. & T
BAL BATEAL. AT BE#CH B (NMD B 5MS AEERE o s
ErrorEPC/&— /NG 7 /7 8%, 'CAFEAABE— /MR E 182 T H T a3 T I U hE
K 5-21 §7~ T ErrorEPCE A7 as g =X

63 0

ErrorEPC
64

5-21 ErrorEPC & 1275

5.22 CP0 8%
2% 5-22 5|41 T Godson-2 4bFH 2% E X [ CPO 54

% 5-22 CPO 54

ek

CACHE CACHE #1E

DMFCO M CPO HUW -
DMTCO FEX 15 %] CPO
ERET 413 [1]

MFCO M CPO B 4

MTCO F % 2] CPO
TLBP #rif) TLB I

TLBR %515 TLB &I
TLBWI #5137 TLB K1
TLBWR BEALIE 7 TLB K I

UEES
g Ak PR g RE 8 A FAGAT R AWK Ze A o0, ALAE CPO AR A4S, Xk CPO fi
L IFATT 2 NOP 54 KL IETR 2 741
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6 AL BRI

AFEN A s 2F JEBEASG14L, AR EEE: GIANR™ A LR n], B A 1) A7 B BT SC
FRIBIANEAL . Ferpo g ISR MBI SRAY, AN IR EI SN IR, AR BRI 55

6.1 ISP = R IR ]

AL PGSR AL PRI A, ARZS AP AF A5 1 EXL A2 E 0 11, XEWE R4tis
ITHEARAE . AEORAE TS BLIZIRGS )5, BIAME BRI & R IR S A A7 4 1) KSU
FROBUE WA, IR EXL A2 E R 0. W E BRI HE P AT, b3
FEFP A KSU B 18] M, R EXL A22h 1o

MBIER R [E 20k EXL AZE N 0.

6.2 HlShmEHAE

AR R E AEEBE R BT (NMD 8148 1) B bl 2 L IR 74 B B A5 A ) B b,
XA MEREANE L Cache BEATAEEL, W IETFHbhEms . i AT e 4 A im) bk 6 7 58
H LN b ) R AL Mk

JA i (Boot-Time) 5l 4 n) & CIRZA T A28 1 1) BEV f7=1) Huhil- {7 T-BEAIE L Cache
BEATARIG, IG5 Mt il S (R b ik 2 [R] o 5 1E B JTR) (BEV £7.=0) , @451 71 (1) 1n) &
HuhEA7 75 S8 Cache AT A7 HX )bk 4% 1] o

%% 6-1 FH T et 2F AbER A e Sh i k) E L
F 6-1 s it bl

915 915b i L

Cold Reset/ NMI OxFFFFFFFF BFC00000
BEV=0 TLB Refill (EXL=0) OxFFFFFFFF 80000000
XTLB Refill (EXL=0) OxFFFFFFFF 80000000
Others OxFFFFFFFF 80000180
BEV=1 TLB Refill (EXL=0) OxFFFFFFFF BFC00200
XTLB Refill (EXL=0) OxFFFFFFFF BFC00200
Others OxFFFFFFFF BFC00380

6.3 TLB EEFI/Mm =X EE

FE9HT T MIP I 4828 Z5 R I SE IR, A7 6 A TLB F IS ) 52

o Rl 32 A7 b= ()] (TLB FEiE)

o LI IA) 64 A HuhEZSA)K) (XTLB HIH)

Joiths 2F S 64 Ak, R A XTLB FIAGIAh. {H R T 32 32 fifkiat,
O 2F [ XTLB s34 ) N DAl TLB S AT, WiEk 6-1 Fis.
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6.4 BISMETER

X AR AR W R 6-2 v g I SE U AR A 2 25 A1 A1 ORE e B8R i 451
Ak, G TLB BIAMFITE 2w o, A T I e — A 4) o 4 &Ie 24—
ANLL BRI, S ) A BRES R E IL TR RS G m RAG Ah o A e AR IEASIE HH A I IEAE R
THFRA AN, AT Lol Zh ] GERL HEIR AL PR . B8 20 405 1 & A5 56 8N A1 1) Rl
4
® 6-2 BIAME ST
A E (Rt g)
ANET B K (NMI)
bR — BUE
TLB HIH — Hdk
TLB &k — HiR
B —HUR
A, BEBE, RGERA, amal, DRETRS, PMEBEEARTH, A4
BRI — BRI
TLB HiH — A
TLB ok — #dffri
TLB B — S¥#ds
Watch
SRR —HdE A
rh T (R 620
kUL, IR A G SRS AR R AE P, R AR R RS

6.5 X EEHHI
JR A

MRGE IR FHREFE A EER, PR EE I SN BE
Ab R

CPU R ax AN AL T — MR R 1 o I )

® 32 fiifixX 7T 0XBFCO 0000

® 64 {3 7T OXFFFF FFFF BFCO 0000

YA ) bk JE 0 75 Mk U RIS E Cache A7 UG 1Y) CPU k=[], DAtk
A FLIXAMII INAS T4 4E TLB 1% Cache . 3X th 2 45 B 4 Cache F1 TLB Ab T AN 2 R A,
AR AT DU AT 2

AN R AT, CPU BT FF A7 A% W AR A E K], R R A S AE Al bR ob

o K7 (Status) AFAEIAIME 4 0x30400004, SR {7 4% 4 0, ERL 741 BEV fif
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WeEN 1o

e [ilE (Config) ZF{7#sMIHI{H 4 0x00030932,
BEFL (Random) AFfF#s 4G40 A & R g5 KA
Wired AF fE 254146464 0,
ErroEPC #1724 WIih4h PC IH1H.
Performance Count & {7 #% 1] Event {7 #]45464 0,
JIT A S5 b B (1) Watch 151 40 A R T A1 v B«

%

R E YSRGS A

o WAL AL as 35 /7 ds, PhAbFE4R, Cache AIAFfik R 4L,
o JATIZWIINA.

o | FHBHEIERS.

6.6 NMI 1515

JREA
NMIn J &= 4 NMI 4. 460 FRAS BT B i -
Ab 3
R AR NMI IS, RS ZFAFAR I SR AL BN 1, AR M.
NMI FI 4 REAEFE 2 L . E AP FATFIHLAS KPR, T2 R B AL P 2
FPRSH T2 W7 . Cause A7 fEas WA TREEAAL, 1 RSN BEE] NMI 1] 71 b BEFR 7 T4 4k
NMI B SMA B BT 81 25 A S P T 25 A7 1
e {U% PC1{HIY ErrorEPC 27 {725
BHA L PR F A7 ERL A7,
BEEENMI BN 1, BEEEN O FPRETAE4E SR AL,
BN 1 PR ZF 74 BEV A7,
PC %47 %% % N OXFFFF FFFF BFCO 0000

A%

NMI B e] DU F-Br “E B A S, [FROREF Cache FINAFN A ZAMATETE. #
W, AN B F YR R I, RG] LUERE NMIFIARSZRT, ml P P R 4

HF NMIBIARE 5 Ah— AN R A kA, DRI BN IR [R5, 5 AN K T e 4k 4
AT

6.7 ik $EIR HI5P
R

BPATLL RSO, 2R AR B A -
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51 AR R A 1A

FER PR 5 A - k2 ]

72 H P e 0 P AR 5 L Az = ]

I (Load) 5 A7 (Store) — XU, AHXUF A 5 T 71U 5t
I (Load, Fetch)zlif7(Store)—AF, (HFEAXFFEIIATE.
WEAE A7, AR T it

A IAS ] B

b3

SEHIBI A ) B A T bk AT 591 4h . Cause 77474511 ExcCode B4 # & ADEL %,
ADES #ifi{ti, i [F] EPC %5 f7-#4%fll Cause % f745f) BD {72, FRUISIEBIMTIFEA LA
KNS R A4 5 H . BURIETR 210 A7 E R 2

B AR A, BadVAr B fEa R AT T A IERON 5 B bk, B8 52 O/ 9 I k%
[ 1) K2 Rl o

WG RBI I PIFRSAIEAL T3 SCAEIRFE N 354, B4 EPC A7 as R A7 T %384
fRdbhib; 50, EPC TR rRAr T Z AT ISy SCHR A Hthhl, Jf H Cause #7745 BD £
PEA 1.
k%%

ISy, IEAEIEAT B A R AR 2 E] UNIX SIGSEGV (Bt fE 5, XA
A5 12 100 SR Y A2 AT I

6.8 TLB fFl4p

RER A =H TLB il 5h:

® Y TLB A TGS | T s Mkl 25 (A s bl DL e, 25 32 TLB F A b

o NEMitS I M TLB A —TRILHS, (HZIibras AR, TLB KR MBISN K
A

o UENAFRAENEHNEGIT Y TLB HARIILES, HZIUIFRA#Hbrs A “E”
I GRIRZIARTS), TLB Bs#Hlsh k4.

N =R A 4K LS TLB 51

WE: TLBHIH A REF CLEART AR 7 v, AR 6.9 “TLBHIHEISA,

6.9 TLB EEHIIM

JR A
1 TLB 5y I UL B sy kb 25 1) (R 5 | sk iy, TLB HIEGI AN R A, B A AN
R B
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At

PRI R, MIPS AR 3R G M AFAE PR AN FE IR I b g . — SIS 32 A sl
), AT 64 frHihE A ). et 2F S T A 32 AL, XPAMIANAN I —2L, AH
YT SMFE I AEAE, PTARYE TG S A B — Ao by, AR BRI T AR TR A
B, BAFeSS THe bt E TR kAR . an S bk JE T XUSEG. XSUSEG
B XKUSEG, WhiZHihlE 7 H P ik =3[/ . an bk JE T CSSEG. CKSSEG. XSSEG
i #H XKSSEG, A iZhhlh J& T2 P bk 2= 8] o i A% bl 2 8] U1 Je8 1 aff s T i
FEHuhJE 5B T CKSEG3 mi# XKSEG. CKSEGO. CKSEG1 LA A A AZ 4 P b hil 4% 8]

(XKPHY) J& T s bak ke 55 7 P4 A% 25 1]

PR FFAFAS T EXL ALAE A 0 1, B i ik 5 | AT X Lo 45 b a) 5o 3X AN
AhBEE Cause A7 f7#%H ExcCode B I{E o TLBL 8% TLBS 4ifid. iX/M4ihid EPC 247
7Ll ) Cause Aifrasit) BD —ild, FRBH5 RIS HES L BIAMER R R 25 . B
BAETR 20 AT EAE TR 2

RAIXANB A, BadVAddr. Context. XContext £l EntryHi 2 47 28 (R A7 T A8 4 Hodil:
B I ML o EntryHi FF A7 2w L ORAE T F 3 RIS 1) ASID .. Random 25 A7-#3 4 ¥ fr
57 T RUCE e TLB IR &AL E o EntryLo 294785 (N B REATRE N . k51 %
WA P FE AR T 43 SCAIEIRAE N (1484, T84 EPC A7 s IRA7 T F B SMAHE A 1
fks B, EPC ZFAERORAF T Z AT 4r SCHRA i, I H Cause A f¢#t () BD {4 &
H 1o
k%%

Jy T HRE XA AN, Contex B XContext 25 47 #% 1) PN 2845 F 4 fg ki DLER 75 05 26 phy £
g, IXEA B T X TLB T4 sU ik F Uy ) A7 . X —XF TLB T i
T EntryLoO/EntryLol %7 #%; EntryHi ll EntryLo %7 /7284 5 N\ TLB.

FH T3R5 F kA7 1) 22 45 B R ik m] B T P BE AR TLB ik it
[ be R I RGO, WIAE TLB HIAAN IR 7> v 5 b —A> TLB HIABI SR AU
T Status 2774510 EXL 745 BN 1, 25 A TLB TG AM A% 36 (1) 42 2 i b 1) 12

6.10 TLB FEHfsp

JREA

ANkl 5 | VS HC B — IgAric b Jo Ak TLB Ti(TLB A 24 i 45) i, TLB
ToREMIAN A o IXAMIISMEAN T BRI o
Aib 78

SEF A 1 T AR X ANMEI b .- Cause 254725 1) ExcCode 7 B¢ TLBL 1§
TLBS, %R EPC %17 %4 M1 Cause 231725 1) BD fir—i&, T&HI5 LW 1IF5 2 LLA G S M)
ERZIRA T BURETR 210 A E TR 2.
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KAIXAE M), BadVAddr. Context. XContext Fil EntryHi 27 £ 28 547 T AR 4t
FEH R IO R ko EntryHi Z5 ARS8 L IRAF T FH RGN 1K) ASID . Random &7 A7 2% 38 & fi
12T H T CE B TLB T AIEE . EntryLo 25 4785 (1 N B S AN 2 10

WER G IRAGIIMRHES AR T 00 SRR N I45%, I8 A EPC T A-as R A7 T %162
ffdbdik; 50, EPC FFAFas A7 1 Z AT 4 SCHRA 1k, Jf H Cause ZFf7#51 BD fir
WEN Lo
i &

MRA RGO — 1, TLB I bsic b I sk

o JEMHEAAAAE

o EHIbLAFAE, (HZALE A7 ()

o XA 51K — ANl (B an, 445 | HAr)

FENRSS 58 TLB EABIAMAR R 2 J5, il TLBP $§4 K7 TLB Wi (Bl TLB sk4k
VLRCIRIR), SR JE ARG A 20— Bk B 4% TLB Tl

6.11 TLB {&& fisp

R

YENACERAER LSS TLB RIS, (HiXII s gibsnh Ik,
AT T G, TLBABSIAN KA. I SANTT B -
b3

JCHBI AN ) AR ELX AN 46, I H. Cause 25 47-#5 1 1) ExcCode - BHE B X E A
MOD,

KAIXAE M), BadVAddr. Context. XContext Fil EntryHi 27 £ 25 547 T AR 4k
e RO R k. EntryHi 274728 U ORAE T 5 R IMUN 1¥) ASID. EntryLo 27 725 1 4
SEAHE ) o

WER G IURAGIIMEFE S AR 100 SRR N I45%, I8 A EPC FA-as R A7 T %162
ffibdik; 50, EPC FFAFas A7 T Z AT 4y SCHRA Ik, Jf H Cause #7451 BD fif
WEN Lo
i &

PR A FH 0 ) R b B8 05 SRR A Y. (1 07 i) 2 S B o Bl R ) D] BB AR
WEARTFEVN ;. RS RA R, A5G R HHR A

WERE VT2 SRV, A WAZAEH B SRS 850 W sbsid o i S . TLBP $54
R AL T TLB T 2R 5 N2 Index 23 A7 as o AL S W) B GURI U [l 45 A7 (D A7 4% %
B — A HGH N EntryLo Zi 7257, 2RJ5, EntryHi Al EntryLo 27785 # 5 A\ TLB
i
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6 AbHEHBISH

6.12 B & EaixFIIp
JR A

A ER S AT AR P s SR BB R I SR I B AR ) ERR 5E
SN EAE S, B A PR A PR P s SR I RSN ACK S8 N5 5, IF
H 5 Z A SRR P s N2 2 7 AN il OE B 8, SR RS A R A 1%
B ANASTT B i -
b3

SR eh 1) B T AL P R 2R AR A . Cause /7R ExcCode ‘Bl Ml IBE
8¢ DBE, i%[f] EPC %7 f7-#5 fll Cause ZiA7-#5(1) BD Az —ie, F&HI5 M5 FIFE 2 DL RG] 4
MRS EFR 25 H . BUHRAERR 2 IE AR 2.

WERGURBIINRFR S AL T 53 SCEIRFE N 1) 484, B4 EPC A frdnfife T ixie 4
[Fibdik; 50, EPC FFAFas A7 1 Z AT 4 SCHRA Ik, Jf H Cause #7451 BD fir
PER 1.

i &

RAERRR Y E LT DUE R CPO A A7 2 s Bt S ok .

Wi Cause A7 f7#%H[) ExcCode 7B E M B 'E N I1BE Gt (K2 iR IH), M4
SIS AR A IR AEAE EPC Aifeasth (U1 Cause 77 /7411 BD (i &4 1,
W% 484 (1) e by EPC %72 2N 4).

WIR Cause 75 /7 4% 7 ] ExcCode - BX {4 % E A DBE 4ifith (3R 7 & e sl A7 it 5 1 ),
T2 S AN I A 1T A IR AEAE EPC 277 asmh (W1 Cause 27 A7 7% BD o 4 &
M1, MRZFEA W LA EPC ZFArds N AN 4).

T, RHURIAAE S | R Mtk st ] DI I R IX 4 5 2 K 34T o T4 B ik m LA
Wi TLBP 54 LB EntryLo 254748 WA T B 005k 3045 . 28U S AR A IE
TEIZAT IR 2B UNIX SIGBUS(\ R AT 1R) (5 5, AR K Bl o 2 B 17
6.13 BB i th 51 5
JR A

*—4 ADD. ADDI. SUB. DADD. DADDI & DSUB #5447, SEL: R IK MY
o IS, AT A R A . XA AMNE AN 0] BRI .

Ab 3

LI A 1) B T AR BRI AN A6, 3 B Cause 2717741 ExcCode FE & A OV 4
f1E

WER GRS AL T4r SAEBRE N (14585, 4 EPC TFfFasrfr T 1%IE4
fFdhdik; 50, EPC AFfFaORAF T Z AT ISy SCHRA Ik, Jf H Cause Z74745(1 BD fif
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BE N 1
55

SN H KA IEAE AT I BERE S U E)—A> UNIX SIGFPE/FPE_INTOVE_TRAP(F
BB AN s HOE T o XZERE R U, XA R S A i .

6.14 PaBH ISP

JR A

4 TGE. TGUE. TLT. TLTU. TEQ. TNE. TGEIl. TGEUI. TLTIl. TLTUI. TEQI.
TNEI 52 HUAT, A4 RN ER, FEPHIIAN A . XIS AT BRI .
Ab

SR AN 1 B P T A B AMEI AR, I HL Cause 277441 ExcCode F-Bi#l B 4 TR 4
X

WER TR SMPHE AR T5r BB N (454, B4 EPC i frds frfr T R4
fRdihl; B0, EPC FFAEAORAT T Z AT 3 3484 1Hsik, I H Cause 7774+ BD 47
WER 1.
i &

SEW A R A IEAEPAT I ERE SIS — /> UNIX SIGFPE/FPE_INTOVE_TRAP (iF
SGIAMEER G D A5 T . SRR UL, XM RIS B A 1 .

6.15 &%t A fHlsh
JE A

AT SYSCALL Fa4mHE, RGEIABIZN R Az ZAFIFMEA ] BERI .
Aib 28

L1 A1 1) B T AL BRI AN 46, 5 HL Cause 2717251 ExcCode “FE&# B4 SYS 4w
1

WIR SYSCALL $5 WA 1557 BB, | EPC ZF /a8 IRAF X 4547 2 1tttk &
W, PRAFZHT 23 S 482 Il

W SYSCALL #5277 BB fE T, PR ZFA725 1) BD A4 B0 1, 5 W% A7 4
i 0.
k%%

XA AR, EE IR RS Y B R G IRE . P RGP X 53 0] BLS
HT SYSCALL 5§41 Code F-Bt (S 25: 6), LLK# AN EPC Z5A7ash B Huhik (45411
g

H T IR AT, DAL EPC ZF 74 N2, IXFF SYSCALL 844 A4
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VBT, 0] DU i 7E IR [ 2 3 EPC 2547 SR 4 S5 il o
5 SYSCALL 54 Abye 40 W SB35 35 5 48 Ay vk, X LB T AT
ik 95
6.16 B 515
JE A
MPAT 45 BREAK F841F, KAW S BI4N . IXAEI AT A 0] B i
kb

LI A1 1) B T AR BRI AN 46, 3 B Cause 2777251 ExcCode ¥ B4 &k BP 4
A

W BREAK FEA A 1E 0 SCIEIRFE T, ) EPC Z A7 3 RATIX 45 T8 A 1tk s 75 ),
TRAFZ HT 0 73 S48 2 1 bl

Wk BREAK $8-2 7573 (B IRF 1, WPIRASZF A7 11 BD AL E A 1, 5 WHEAE 0.
i &

XA R AR, PR RIS M 1 R GBI . HE— I 50 LA BREAK
F84 1) Code F-Bt (f725: 6), LLM# AN EPC ZArgsh IrfribibIde N & . I iRix
FZARRAE SRR, T4 EPC ZRAEas T N A a2 | 4 DL 7 2i%35 4 .

h TG HAT, LIS EPC TFAEAR N A, XK BREAK f8 2 A ALK
PEPAT s X T LB A (B {i Al EPC 2 A7 48 IELIN 4 2K 58 1

W BREAK F54 100 SCREIRFE T, B4 0 TSRk AT, 5 EMRIX &
Iy ARS
6.17 RIS HIs
JREA

BLLURA&AF 2 —Or, RE IR R A

o B PAT — 4 T HAER (7 31:26) A LIFE4

o REPAT UM (7 5:0) B4 € XIF) SPECIAL $54 .

o REIAT LU (f7 20:16) %A & LI REGIMM 54 .

o MIPS IV ISA AWTHE, B HAT—4% COPIX F54.

XA AT BRI o
b3

SEFI A 1 P T Ab B AN A6, 9T HL Cause % A7 2% 1) ExcCode 7B E 4 RI gl
(8

WERLR TR 2R A WA 1 SCEIRFE T, W) EPC FF A4 IR AFIX 4597 2 [ btk s 5 ),
TRAEZHT 0 3 3 4R 2 itk
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i

IEIF, MIPS IV ISA HH A8 M BEHAT o IEAESAT 13 B0 A0 A AR I BERE 2 e 2]
UNIX SIGILL/ILL_RESOP_FAULT(JEEFR A /08 B I EAEE )5 5 o FZEFER UG, X
ANEE IR 2 B
6.18 HrAbEE 25 A AT A 5
JR A

REPAT UL TR — KL BLAR 2, W2 S B A B AT HI B Ah A

o FHMN LIS G (CPL BE CP2) WA #ikric hm] .
® CPO Huui& A #bric ol H, JF HubFE AT 48 F el B g0 A =C R 1Y) CPO

XA SMEA ] BRI o
Aib 28

LRI A 1) B T AR IR M A6, I H. Cause 23 1725 1#) ExcCode 7By &l CPU %
f{E . Cause A7 ¥] CE 3R /R UMM AR A4 5 I o WX A FR A AR AT 3
GEIRFET, EPC A7 28 (/A7 T Al B b B B8 F5 & (ks AU, EPC Z5A7aSfRAr T
ZHT )3 SCHR A B ik
k%%

AL LRMG B

W R AT M WM AR BEAS , PR B A WAR I A T, T8 AH N IR RS 1 Pk
B LUE AL FESHAT .

WHR I FEE AL ) DAL BESS, (HR DA B2 AN A7 AE b 3 A W, U 75 A R A4
I SIS LI SR

WIRAE Cause ZAA7# 111 BD (# W E T, /IR LIBMER:: ARG Vbt
LR ] R [P kI A9 A0 6 P Ak R 2 5 A AR SRR AT

W AR WA MR B UG ) B Ak B RS, X RE BROAT 1 EE RE i B UNIX
SIGILL/ILL_PRIVIN_FAULT GAEiEFa 2 MR R 24 R) 5 5. XM Rl 2 2 i .

6.19 Z = HI5h
R

VPSS B IV SISk AV S A T R
L3

SIS B T AR BRIX AN AL, I H. Cause a7 4745 1) ExcCode 7Bl &k FPE %
A E .
77 R PR S 25 A4 1 A iR 7R XA b A 1 S A
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%
T BRSPS 5 A7 B 1038 2 A ] LU BRIXANM1 51

6.20 Watch {54

R

AR TR 2 5 TR G T AL LG (CPO) (27 47 ds Watch Firisg s (1) e ik (1)
A, Watch {51 41 7 - Watch 37 74 1) A% 2 748 58 A& B A il i 2 5 1 17X AMp1 4.
b

LB A )BT AS PR IR AN A8, I H. Cause #5747 #sf) ExcCode “7-Et# & & Watch
T
k%%

Watch 78 -T-1838 B s 85 ) S A BEAR PP 45 AU AL 45 AR 7, I eir
PR IR .

N T PATHORIRHE4L, IR AR 1 Watch fil7h. O T4k, S Zi g
T Watch 514k o nl DL ik AR AT 9l s 2 B0 e W i 1) 5 Kok 5 X — i 2.

6.21 HErFIsn

R

)\ AR A, T AN A A . X (1 R AT R
LI

TR RARAS T A7 A5 1 Interrupt-Mask (IM)3SCH TRIAH R R, )\ AN H W FR 4T
— AT AR B O HL, MR PR A AR 1B AL, AR IR BRI 1)\ A
abE

SEFBIAR 1 TA0 B ISR, 3 1] Cause 7 7722 ExcCode 7 EL i By INT 4ifi)
fii.

Cause 2175810 1P BRI W] T 290 R o R LI PR e A O
CISE P I A 5 FLYE 25 1 S8 302 BRI % M R BB )«

\PL7]H 7 2B B T 5/ Uh 57, {7 Count 75748 P %5 15 Compare 75 74
P AR ST o ) 8P T 5 PL] 7 o AT 2 25 LA S84 7, (B o CPO
PERE T B H

P 5 BRI T AP ISR T 7 I e O P A IR (e ) B
REAT 2D
s

A Lo T AN A 92— S, B TR Cause 25 £ 4% T IOAHIRIAL, IP[1:
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01, b O K BRH M & A

BAF W ARSI . — BARPEh Wik, AEBI M AR FT, FR T IE W] RE4R A
ITILAHRS o 2 TR T RS Bl 3 i) Compare 25478 5 A MEK 52 . TERETT Bias b by
(R R U 1) U Hes s A2, BPAZ 31, 5N 0 RSEHL,

7 H B AR B oG BRI R e UM AN TE K, 1P[2] 4 IP[6].

U S WA A ) S BRI 5 R kA T v W TR A, RS B P T A A

68



7 R REREF

AEERGR T 0 2F A FEESF S ESE (Floting Point Unit, fEifR FPUD R4, fudE
RRRERIAL | FRSHEAFR O I0, IROUUKE L L o Joils 2F 7 B AR I R 48
AT 56255 ANSI/IEEE 754—1985 HEHITF sz SibnttE . 534b, Jeits 2F % U ReS
AR H 52 X SIMD 2 A E s e 4R

7.1 Bk

FPU 14 CPU [AhhabFi 4%, #FKk CP1 (Coprocessor 1) , ¥ & CPU M54
Bk TE T A A H I RE .

FPU H LA R PR DI RE T A ik

e FALUL HijC

® FALU2 HijC

FALUL SOCHATIZ NI, 17053k, W7 mdein. Bl B R et
SETF R R, TR BB AR . FALU2 BUATIF s ik, 77 ARk, 17 mlein. 77
MR AP AR, A, Jeits 2FFIFPUIE nf LLAAT AT HURS S (Paired-Single,
fRIFRPS) 7 IR AT 2 A E HTe 4. B 7-1 0l 2F1K R 4546 v T g 2 TC IR 20 2R %,
AT T B

Functional wnits

Enter issue Raad regizter nerfomm alu/Talu
quene, select File, enter operalions and
— . — e ———— | ¢ o ] — - . . _— i
ready instruction ialshiere L write hack to
Lo 1ssue Uil Ls" Bul register file
. Ml Write
Clssue I'-\.i “.'I';
raad
] iy i FIX FIX
Issije Reg | Reg
i o File File
Alul  f—
I-width
mapgousin .
i 2200 Wri e
L ) hack
) ) il .
Flodt fread Flaaz Fl ot
-.-— ssie + Heg Regx
Guele File File
Falu

B 7-1 Jeits 2F fR R S5 b Dh g 0 I 4L U



Jeits 2F AbHLAE A T

77 RLBNBUREAS Il R S ) By A8 1 2644 81 FALUL HG, 1 4474 3] FALU2
BT, FAEFAARSCIE A FALUL Bt FALU2 Son B = AN F s O Fn—A
LM,

7.2 FPU Ymizt&EEY

IX Rk FPU 27 A7 A eI A s L2450 . FPU 25 A7 4 (L4677 1l H 25 7748
( Floating-point General Registers, i #% FGRs) Hl P >4 25 77 2%« ¥ B OR A
(Control/Status) FISZHL/METT (Implementation/Revision).

721 R E51FE

TR IGAE MIPS IV 8 2R R a5 P i ab PEES 1 ARSI AT . MIPS IV kAR
HEGERY P2 LT 32 ANF BB % A7 4% (FGRs) , B4~ FGR 4 64 {758, W LIfFIl
32 {7 FURE BB ER 64 A7 XU BEAL . 7EIF sUATAF A SO, B B SERR AL E 64 > 64 74 B
AT, U R I 32 AME N B AR T A7 AR

TF AR H—A 5 L @ P A7 45 AT IR R FGR. 7077 s B ITHAT AT, IXULIBH
T THE AT 4 R I0 (RegMap) WU AW Z7 A7 455« WP AFA- 4 AR A 6 47 1 Hh k- 2
PEHEAT IR

RETAA T FR A7(26) P TR v WK B 5 2 A2 28 0B, I 5 Bk 2
Load/Store 5 2 [P AH N £ A o

® FR Jy O WX 16 MELT 1 64 15 25 A7 A8 32 A~ 32 AL IZH % 745 »
X5 MIPS | A1 MIPS I TMVARHESE R FEZ

o FR N 1 1) 32 4> 64 (4R ar frandh 2 v K. X2 psdEr) MIPS 111 5
MIPS IV #:1F.

7.2.2 ZRERFESE

MIPS IV TMVARHER R RVFRE MBS & X2 32 MEIE 4%, Had et 2F
(R)3F siBAE HAEH T P

o IEF RS 0, VR ASLIAMEIT A7 a8

o IEHIZ AR 31, TFAURETAER(FSR).

77 2 (FCRs) Hfew CFCUCTCL #AE Ui Ml o SEILFMEAT 47 4% (FCRO) fRAF
FPU &I 15 ., $HIRDIRS /4% (FCR3L) F5shilAn W ai ok, {RA7 L S 5 1
It B =i A

SEIAMEIT FFEE (FCRO)

NP5 (7 4% FCRO $55E T FPU [WSZELFMEIT IRA . B3R T Wb 348 1 BT il
FPEREZ A, (RN L85 AR nT B2 W AT R H

7108 T SEIMEAT F AR (FCRO) A5k
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7 VT AR

% 7-1 FCRO 1

5

IMP[15:8] SEILRRA S (0X05)
REV[7:0] MLy x TR BT A5 (0x01)
0[31:16] . DAWEEN 0, MiRBUZIREHRA 0

BHIMRASFFS (FCR31)

PERIARAS F 74 (FCR3L) A8 TEHIFIRSME R, X8 E SRR AE % 0BT
WA AV, MAELE ] SR P iR AV . FCR31 I 4 I35 S AR S 1) A A2
PR BB AR, R B AT IR A rhon] R AR IR 1 LU RIS 6 A 4
SR BE R A B A1
Bl 7-2 ULH T BIMR S T AR, R 7-2 R T 2 AR Z A7 2% 1 &Mk

a1 2h 24 23 22 1517 12 11 il 21 ]
P — . ) Lauses Enables Flags
LL7-CCL Fh | L0 v evzour |vzovrfvzovr | ™

T I I 5 fi b 5 2
K 7-2 SRS B AT A
* 72 WHIPRAS T A

807 it
ccr7-cC1 FEIAE 7-10 0K FE R A A LU s A O B, CCL B A
CC7-CC2 1i Jiits 2F h A& X
FS MPCE IR, TWIEH 4R E N0, ARG ARSIERIE 5.
CCo ZAL . S WS HIPRES AL S AL R A
Causes AL S W IRS T A4 T B PRI
Enables e, . 2 WA HIPRAS T AE B AL AL R A
Flags WAL, 2 WA IR ZF AL A AR S AL IR o
RM BNBLAL . 2 WA HPIRES TF A A8 A ABEUAL IR iR

BHIMREFFIR/FKMH (CCO 47

MR AR R LR, 45 BB IRAEAE CCO 7, BRI W b 4 oA 5,
W CCO P& 15 Rz W'E 0. CCO AN REMT sl LLALHE 4 FH CTCL F84 Iz it

FEHIMRETF 2 F 3 (Cause) I,

PEHIPR S FALA AL 17: 12 Jp 38 (Causes) 3, Wl & 7-2 iR, IXUEfr BT
B PATIEA 45 . Causestsli /& b 4bFE 2% 0 () Cause 27 f7 28 11— ANZARY 78, IXLLfr i
AR T ERIF ST S RI AN, IF B AR A REAL (Enable) B 15 & (116 U 7~
A AR E A B Ah . IR AR A PR AEAN I AN A, A AN A R R 8 A 3 B R
LW RE

Causes I AEW BF 5017 RURAER AT ES (U5 Load. Store. Move #/E). i
ST R A FOR 5E B B 2 E I AR S BRAE  (BD B 1, SWMREE R 0. HLefr
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U4 B |EEE 754 bRuEAG & A5 AH M. 11 40 2R 1T 23 ) B 1 sl & 0.

M ARSI IN R A, BT A R AT, RESME S22 Causes 1

FEHIMRA T FE 241 BB (Enables)

AT IS 24 Cause 7 MIAH R [ e A7 (Enable) [N A 1 IF, 2572k — AN 4 oh
WURVE AR BCE T — M RVFIOE FHNAERENZ N 1) (1) Cause £z, WAL &8 25 3L ED ™
A—AMEAk, X FIF CTCL 454 [ i 38 E Cause 471 Enable £7 % 1 %L H—Hf.

X T AR SR (E) R UL B FIN R RES,, RS T RSEIERAE, ERear 4
—NF S

FE M —ANEF R BIANR A2 F, B Se e 2 A CTCL 454 KGR 110
Cause {7 LAB 1L W AT R, 76 F P 38 R IS AT IR i Bz AN 2 L E2 21 ot A1
[¥] Cause 7 ({E A 15 iR P A4S K AL BRFE P 5 B3R A5 2., ) Cause {7 ¥ P 25 26 20
3 3 I e M T A R AR T AR

TR A L BCE R AR AHBERERL D 0O 1) Cause 7, WIBAT IS K,
[l IEEE754 Frife e CRERIAGE RS Mo AEXFP UL, B — 407 A2 B i
AMEERS T L 1 Causes 1R SR E

FEHIMRES T A 285 & (Flags) Bk

PR E BN, EFEN BN EIRBE A S AR T 4. SR —A 1IEEET54 {5
G, IR AN Flag f7#% & 1, S MGRFEAAR, DRI FI7 fs FOR B a7 7k

NG R AR FRATRT LU CTCL 54545 — S PR A 77 A2 45 R SEILX Flag
IRV B B

YRGS AERS, Flag A2 FFAS IR BB 77 RGN b B A DT AR AE
P R 2 i K LA

FEHIMRAS T AR ENER(RM)I

PERIPRAS FF AR P58 O MRS 1 L2 T A AR (RMD B8k, W13 7-3 TR, FPU
AR X LA T 48 72 (1) 457 N7 RS BT TR S8 S A T A L 1) 8 N KB 2R

®7-3 KA AR

AR Wi #F

RM(1:0)

0 RN OG5 B n) B A T R B T N, S Bl T SRR B A5 R
R IN,  WA) FARAT K O [ e e BT M N

1 RZ ) 0 J7 s N 045 R 5 2 el 3 HARZ0 A EASK T A
AN

2 RP ) 1E IG5 K7 i N g5 B ) 5 2 fse 21 9 HAS N T E A4
N

3 RM W AATETT KT M N B4 R 5 2 el A K T e i~ Es
A
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7 VT AR

7.3 FREMEIE S R A

JITAT I FPU 8 #4232 i, DA NI AR5, Tt 2F ¥ i EAMNEZ AT MIPS
PRt PR TR 2, I T — LS4k 4RSI 2 BEARFIN R a4, DA o
Jeits 2F AbPRES IR BEARMERE . IX LER IR 4 B A ) 5 3 R M A B4R, (29
TSR Wk N (FMT) |, B R LSRR R RS, P b PR 2 (COP2) [)#5Af:
ftho Jeits 2F V7 pUERATHE 2 AR AT LIRS AN [m] i e 70 LR JLAL -

o HREEENEEERIES (FMT =16, 17).1X %454 {445 ADD.SUB. Conversion.
Move. Compare Fl Branch #5454, 3 7-4 FIlH T iX480% fid5 4

o NS TE 54 (Paired-single, PS) (FMT=22). PS 54 1] LL[H] I $0AT P20
R B 07 S5 34, 1955 Multiply-ADD. ADD. SUB. MUL . ABS. NEG. Move fil Compare
. R T7-5 TP T XAk

o ZWAIRS. Wils 2F T RUESAT 1) 22 WEARTE S Dk 8 i e SRR AR RN E VRS IR P g
Misrt s Jeits 2F ZWARFE L LR T P UL BRI S Y (1) AT A

o FHMNFEHAIES. XURAIE MIPS & Aig M — T8, CiIHUTE
VEAR 73 37 mE AT S MV A 8 o A0SR S BT AT A 2 AT 2 R — 8690

K T-4 s 2F VST I AR
MADD | ADD |ROUND.L | MFC1 |CVTS [BCIF |[CF |CSF

MSUB |SUB | TRUNC.L | MTC1 |CVT.D|BC1T |C.UN | C.NGLE

NMADD| MUL | CEIL.L DMFC1 BC1FL| C.EQ |C.SEQ

NMSUB | DIV | FLOOR.L | DMTC1 BC1TL| C.UEQ| C.NGL

SQRT| ROUND.W| CFC1 | CVT.W COLT|C.LT

ABS | TRUNC.W|CTC1 |CVT.L C.ULT | C.NGE

MOV | CEIL.W C.OLE|C.LE

NEG | FLOOR.W C.ULE|C.NGT
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Jeits 2F AbFE 0 T

& 7-5 M0t 2F PIRLRE L 1R 4 Paired-single(PS)

e

7.4 BB RSN
741 i Z51ER

ADD ADD.ps
MADD MADD.ps
MSUB MSUB.ps
NMADD NMADD.ps
NMSUB NMSUB.ps
SuB SUB.ps
NEG NEG.ps
ABS ABS.ps
C.F C.F.ps
C.UN C.UN.ps
C.EQ C.EQ.ps
C.UEQ C.UEQ.ps
C.oLT C.OLT.ps
C.ULT C.ULT.ps
C.OLE C.OLE.ps
C.ULE C.ULE.ps
C.SF C.SF.ps
C.NGLE C.NGLE.ps
C.SEQ C.SEQ.ps
C.NGL C.NGL.ps
C.LT C.LT.ps
C.NGE C.NGE.ps
C.LE C.LE.ps
C.NGT C.NGT.ps
MUL MUL.ps
MOV MOV.ps

FPUBE R AT 32 7 CHUREEE) T LAXE 64 7 (XUKSEE) FFG IEEEARE T s 20k
ITHRAE . 32 DRI RS AR U HE—AS 24 LRRFIN LTS — e B RoR 0 /Mot (F+S) il
—A 8 LURFIFREUE (B 64 f7 (RS0 B g 2UE G —> 53 EUF AT 5 — R R s 1)/
R (F+S) F—A 11 WRFFe 08 (B); 64 7 XU (PS) &R & AN SRS V7
sAgEG ot B 7-3 Frs
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7 VT AR

% P P P | A P

FURE SRR X

XUKE P 3

3 AT 5E w oA .
=l El g0 ED

| S Lpi | Expatiaiit | F a1 | S1gn | Exponent |
= B 3

XUELRS A 5

7-3 ¥F rikg

Ewn EEPR, V7R 2 i BUR = AN

o FFEi, S

o WA MIIREEK, E=Eo+Bias, Eose i misIiEEL

o /NHUK, F=.biby..bps

FaEL Eo 1130 FElJE B4 Emin A Emax £ IRITA 38 Z M HEE, 540 n B R A
(ENEEIER

® Enin-1 (HIRgad 0 AN IEHH0O

® Ena+1  (HISK4ii4 oo F1 NaN[Not a Number])

X TR P B UORG FEAS SR U, B — NPT IR 0 BT e ——Fh g 15 2 %)
o FEGRAD T IBUE V 2R 7-6 2T HE

R 7-6 VISR RERUSORS BEA% SRV sl R ) 2 3K

NO. A3k

Q if Eg = Emax+1 and F#0, then V = NaN, regardless of s
(2) if Eg = Emax+1 and F = 0, then V= (<1)°c0

©) if Emin < Eo<Emax, then V = (-1)%2 50 (L.F)

(4) if Eg = Emin—1 and F£0, then V= (=1)525™"(0.F)

(5) if Eg = Emin—1 and F = 0, then V = (-1)°0

ST T TR A% 2, R V2 —AN NaN, A4 F s g e 7 iX M40 Signaling
NaN it & Quiet NaN: 1%t F (Fd s i g &, 4 V & Signaling NaN, 751 V /& Quiet
NaN.

FT-7 58 T — 207 piks X B S HE s 77 s B KB R B MEAE R 7-8 Th 45 Hh
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R 7T FRBASHE
¥ e

FRORG R XUHG
Emax +127 +1203
Emin -126 -1022
ERAEITEEA Sy +127 +1023
P A v JE 8 11
LS AEIA Bk (Hidden) Rl (Hidden)
F (N 56 ) 24 53
s AR 0 32 64
R 7-8 BRI N A
RH (IR
PR BEVR RN 1.40129846e-45
BRI s e/ IE AU 1.17549435¢-38
RS FE T R E 3.40282347e+38
MUK FE T mi /N 4.9406564584124654e-324
RUKE VT e/ IE AR 2.2250738585072014e-308
RUKE BV e KA 1.7976931348623157e+308

742 ZREEFELSHEN

LRI A A 64 M EFETIN T B2 (Packed) Bt 5 A, Hdimoc = I W
JL:

o 8/, HAMUEE—

o 4/MUZE, HAMUELE—

o 2/MuZE, MAMUBEE—
1/ 64 AL RF

X 64 N #i g5 K 0—63, 7 0 EBmAEAL (LSB) , 17 63 s& i =il (MSB) o BARALAH MY
FEIBCEAARAL, B A7 B o Biltn, — AN 0 #4715 —3k 16 47,
BAE— APl — AN AL 0 BI6L 7, A TR LA H AR T T, Rt
A7 8 BT 15, B ML Y

LR H s LA Rk AR AE, B S AR5 . fln,

K 7-4 DI TREEMER Tk, B 7-5 Ui TRENA R T

YESE 8 A
YESE 16 72
SR 32 1 F

A
A
A4

76



7 VT AR

integer integer integer integer ‘

] i <] 16

K 7-4 WEEI RSP 7 A

a7 4R 47 5 32 3 3 & 15 14

sign | integer | sign | integer |sign | integer |sign | integer ‘

1 15 1 15 1 15 L L3

Kl 7-5 WA RS 74 0
7.5 FPU 5 <K& Hlid

FPU $24ft—ANFI CPU Fr 2T /KEIFAT IFR 2 /K Ze . BRI CPU JLR A 9 i
IKG AR R EEH, AR IT SRR AR, PATRIK B X 4045 R 2~6 ANk . A~ FPU
BN S T AE T ) — AT FALUL B FALU2. FALU2 HocizfT4e4#
VER A T2 UM iy eln. BRikCL AT IS B E 1484 FALUL HRJTIBAT
Fa A BAER A TV AU, vk, bl S FALU2 W T A e iF i EfR 4 .

TS FALU TR IR B0 1 45384, JFREIRTF s B A7 48 U — A4
7E FALUL 055, V7RV V7 ARk V7 R a ST 2 6 AN HAT I 8 st 5% A
(A 2 308 B 2 4 /NPT Y] s FALUL R I 3L AT I8 57 ((u $5 CVT.D.S M CVT.S.D)
o 2 NPT XA, A ST ROIEIR AT N — &0 RR A Z WAE e
HiEk (RAW) A&k, IS4 S 2F 7EE A AT 45 3T Forward (1560 F, F—4
S B0 T AN A B AT FALUL BT 58 RVK I, BT LUE AN T B4 T 1
AR R LEIRAE 5 o AFJE AT REAETE I B A AT IR AR — i &5 8, 75
PG OLR, BT R A R 1 i A DS 1) o e i H 45

FALU2 SLICHATIR RNV V7 30, V7 RN, V7 bRy V7 AU P iR A
SO U VR RRE L TR R TR E N UK ERE, T 6 ANPAT I TR ARRTE
RIS EAE AR, T2 4~16 DNPAT AW V7 ST 7 AR W 75 22 4~31 ST A
TF R BRI AT 7 AR ERAEAS R UK, BT LA SR IS A PR ANV R BRIE TR 2 B PR ANTT A
TP i $a 2 1E FALU2 1, JIB4 FALU2 BI0Hs [n) BT — 3K ok i —AMElfE 5, H
FERRIEETT T 482 5 RIRr A ge oL e 454 .

7.6 i ZRHI5MNEE

G RR TV SRS PR BN AAE 2 FPU ANRE L R 5 TUAL BE VR
B R S ERIN, FPU = A AN R ST Sl AR L R R AT B Bk B o 1 RS b
T VAR

FPU (M HIRRES A7 0 T — Bl SR e — AMERERL,  AEREAL g — i ob
FEAT BENS 2L FPU J3 8 — Ml AR B BFE B E RS RS
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WER—AFEREE 3, FPURKFERAETFLAPIRGS, A shi I A b B A%, i AT b
BEEzh, —ANEYES 2IFPUH AR A T, THE4kailiAT .

FPU SZHF A IEEE754 il 5h

® AKiffi Inexact (1)

e [ Underflow (U)

e i Overflow (O)

e %2 Division by Zero (2)

JE:#1E Invalid Operation (V)

PLACER 7S A4

o RKSZHIEEYE Unimplemented Operation (E)

AR SEIARAEAG S A FPU AREBATARAER MIPS ¥ mi 4544, f4E FPU ANGEIRE IE
BB AMT A B DL XAMEISME R T AT B MR BRI AT o A SEBLERAE 1 A0 Al e
ARG, RSN AR, AN AR SE I SR B A

IEEE754 [¥] 5 M4k (V, Z, O, U, 1) #X A — AN il w s kaeE, 4
5 AMEREAL I — O BB I, AN RIS RE VR A BN R AR, AR ) 53
(Cause) P, WHRAHN it (Enable) frilfa®E, WAMRE (Flag) £k
o WERAMAREA A WE, W AbREM AP BCE, [ FPU 42— Ml a4 CPU. BEJG I
PSS WARER VBN Ell o ga o

HEAGIINEBHE S, RSB R A Ty AT A, SR AN R A
A AR A RIS B P8 T AR5 (8 . 2 7-9 B T FPU X T-6E4 IEEE
A1 (R BRI AL BE

& 7-9 BN RBRIA AL

LAY ERIN R AT
| AERE A 1l Sb Any b iSRS

RN MR A R AT S IEE R E 0

U NSk RZ A P IR 45 R AT SHEEIRE O
RP HEIE M o N ERL 5 M EAE -0

RM OB BN IEIE R BN +0
RN AR S5 R S IR SR BN BT K

o] e 4 RZ ARl o 1B) 45 R AR RT 5 JE 45 B e K
RP AT A 1 s K AT IE i 8 1E A+ oo
RM O IE N AE 1F A d KA AT AR i AE 1 Ay - o0
z PrORR Any FRAM— N Y. (3 155 5 1R G 95 K3
\Y E[SPREL(S Any F2ft—/> Quiet Not a Number(QNaN)

N A FPU P AERER B AN S AFREAT T A, JF BRI T FPU X REAMGI A1
RSN .
AKErABISE (1)
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FPU A AL G GU I P AE ARG 41 41«

o A NZE AR

o AL i

o AL UL, I H FEAMANGHIEReA # A A B E, M H FS A H i E .

BB B A RE I 4G R WUER—AN RSB A P B Al e, &5 R AAae Az, JF A
RZFALAAAR T o AP PAT R S5 Pk Re, I LAASKE 491 A1 B [ U 70 0 2 1
1A B AL RE

FABEA B AT BRI 25 A A SR B AR A P B A A, 5 NBCE b 45 R ik 3 H
PRZFAERT o

EEBRAEBISL (V)

AN THAT I ERAE I P R E R () — MR RO ARERT, ARG S R
S S s W RSN BN, MIPS & SUIX AN 28 L& —> Quiet Not a Number(QNaN).
E[BFREL(HORLT

o EEF VRIS LTI AR, Bl (+o0)H(- oo)BF (-0)-(- =)

Feidi: 0X oo, X T HTAT (1) IEHUR 5L

BRik: 0/0, oofoo, Xt Hifa M IEEUR 1%L

AR EE Unordered 11 L BHAE 45 /E 402 Unordered
XF /N E S NaN BET V7 o5 L al % 44

e fLfiX} SNaN (Signaling NaN) HIECEE. b —AMEAEECH SNaN 5035 P
ANER D SNaN 25 FEEX A (MOV #RAEABIA N 2 B #4E, {5 ABS H NEG #iA
AR

® JFJi: yx, U X/MT O

A ] DIASAUL A2 e YRR AR RV AR il 4. Bl andE IEEET54 rh 4k
SCHLREE RS XREMY, XHYY JE 0 5 X RTCITHIRR; BUE 43 A5l
BRI R A BN, RS EE R NaN; B SEI s Bt In(5)E# cos™(3).

BB R AL BB 45 R YRR R AN R %

BABEAERE IS B an SR ARG b A A2, QNaNB A I% 2 H bR 25 47881

FRFHIS (2)

Rz A MR EUE 0 BB EUE — AN A BRI AR I EEE T, BREGIA R G S E % .
FFH AT W DR AR 34 7= A A 55 B JE S5 B I BB R 241 46, n: In(0), sin( = /2),
cos(0), =¥ 0%,

BB AL REI I L. 4 R AERAPAE A, IR AEA IR

BEABEAE RERI O WA PR A, SRR A 55 E.

L#EHISE (O)
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e NS BT s 45 SRR FE A IR PR Bk R sy, KT K B AR i &
TN BREE, A R AN S S . CGXAMI SN R I B EASKE ] bR S A7)

FABF R A BRI Ol &5 T AR AP, A AR .

AR RE RIS DL R BEBE R A, B a0 45 R th i AR R b R) 45 RN 15
KYLE o

Tupsh (V)

PRASAH G R A S 30T i i 4b

o —MUNMULE L2 Z AR R, T s RAER DN, NS S8ULE R E
T4

o JHIVIEH ¥ (Denormalized Number) K1 AL 73X 5 A~ /IN e T 7= A= 1) 7™ F 1)
EAE/T N

IEEE754 FuVFH 2 M AN R I 7 V20 X S8 A2, AROGET- B A R R A Sk AR [R] 1R 07 92
SRASI o /NS W] LR T 18 AR 79 ) — Ao A i«

o HANJF (R NAERNEE, EIeEBGHEBA AR RV, iz

(A T4 2EMIn > Ji))
o HNFT (IR MNEEMEIE, LEFaBONR: BV B AR IR0 ok, N
TR (R T 2™ 2 Ja])

MIPS [ 45 b TSR IN B A8 8 NG R o O 8 2 B R AR Gt R vk B — ot Al

o WIEWHIEIIRIE CUr= RN E R S aE0 A SRR T E &5 RARD

o ClENEHIEE A A R B BORORG P AT SRR I L R U A A
)

MIPS 45 F LSRN B 2R FLARAS I 4 7 AR A EAS A 5 R

B A BT DL AR i B ARSI S S RE, B PSR I, AR
SCIARAEWI AN, A R T AR A

FABEAE RE RIS L WS TR EE ARG NP e, T HLFSALRE s, B
gt JL i AN ORI ST R85 SRR R 5o e

RSEIBEIEBISE (E)

MPATATAT— 45 2y LU & SOFTER B ARV E R sl 8 R RS AR A I, FPU #HIAR A 27
Fr-as TR SR AE S B s B I~ A Al . JREREEON B 0 A2 2 R AN, RIS
RATERAE R 3. 1EEET54 AT — /Mol AN AR REOE AT SR b =2, X 25 4
ARV UG EL . 54, U BEIE AT — S8 LI R Bl 45 AR R, s
AR SEIFR B Ak . X LA

o WV IF¥H#{E% (Denormalized Operand), ELHE 4K 4h

e Quite Not a Number #:/E% (QNaN), LhiHa4-Er ok

o WIFHHPREE N, 10 H YN ECE ARG RS T B B R FS A B
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FER: WIER MINaNFRAE AR R alcE TSR 2 PN, fEMOVEE& i AZEA

BB REMI T DL SR Bl AR
BEBEAEREMI T DL XA BEBFASREBAERE -
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8 $FUIE S

% 8-1 FH T Jeits 2F AL PREREFALFR A 5E Lo
X 8-1 il 2F FrRlIE S

84 Ei: 3%

CACHE CACHE #1F
DMFCO M CPO BB - %4
DMTCO B H 1% 3] CPO
ERET i A1 35 ]

MFCO M CPO B £ 4k
MTCO ¥ % 2] CPO
TLBP Y TLB I

TLBR FRGE TLB &I
TLBWI PRG35 TLB K1
TLBWR BEALIE 7S TLB K I

8.1 CPO &l %

Wty 2F AbFE S SN CPO 144t 4 fuhs MTCO. MFCO. DMTCO 1 DMFCO0. #
8-2 Bt T 32/64 1\ CPO Zif7-2511) CPO 1L 4+s &l .
* 8-2 CPO {58154

iz CPO & frasfiz 23 (8
#
MFCO rt, rd 32 rt <-rds;. o
MTCO rt, rd 32 rd <- rtz;. o
DMFCO rt, rd 64 rt <- rdss.o
DMTCO rt,rd 64 rd <- rtes.0

8.1.1 DMFCO0 ¥4
M CPO 251l B3 A7 SR B 7354

31 26 25 2120 16 15 11 10 6 5 0
COPO DMF rt rd 0
010000 00001 00000000000
6 5 5 5 11




Jeits 2F AbFE 0 T

DMFCO rt, rd
o fRIHIR

¥4 CPO 3 A7+ rd [ P A EUHE I8 FH 23 4748 rte XA & SUAE B 2F AL SR
7o FER P ABGE I 7 ASPATIR SR 2 5 DR UME P8 AN /] FB 41 . 720 H #2547
s IRV ] 27 A7 1) 4 64 A1 5 AAE U 25 A7 4% (1) CPO Z5 A7 s N 25
o FROBRIE

GPR[rt] <- CPR[rd]
o SEKIFIS

P AE 25 AN R FH 451 1

8.1.2 DMTCO $%
XL B CPO H b 27 A7 4836 4

31 26 25 2120 16 15 11 10 6 5 0
COPO DMT rt rd 0
010000 00101 00000000000
6 5 5 5 11
o R4
DMTCO rt, rd
o RAHR

VI8 FH 25 A7 rt AN CPO 23 A7 rdo X AMEATE & SUAE B 2F IO AR
7o FEM P ABGE I 7 ASPATIR SR 2 5 DR UME PSS AN /] F 141 . 782 H #2547
A1) CPO A7 AR 1A 64 AL 5 NAE A5 A7 74 I 18 H 25 A2 28 I N 45
o FROBRIE

CPR[rd] <- GPR{rt]
o SEKIFIS

P AE 25 AN AT F 451 41

8.1.3 MFCO0 €%
M\ CPO #1575 17 S BRI 5 4

31 26 25 2120 16 15 1110 6 5 0
COPO MF rt rd 0
010000 00000 00000000000
6 5 5 5 11
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MFCO rt, rd
o IESHIR
K5 CPO A 74 rd 1Y A A HGIEIE ) 3 A7 4% rto
i (2
GPR]rt] <- CPR][rd]
o TEHIFISH
WAL BRERAN T ] 4

8.1.4 MTCO <
BB IEF] CPO F & A7 28452

31 26 25 2120 16 15 1110 6 5 0
COPO MT rt rd 0
010000 00100 00000000000
6 5 5 5 11
o A
MTCOrt, rd
o R
W0 A A7 A% rt - IE N CPO 25 {745 rd.
o FaOHAE
CPR[rd] <- GPR[rt]
o GIEMFIS
DAk PR AS W] F A5 A1
8.1.5 A P7SFI | CPO f£itE S

AT ITEH PR RS AL FE S M R R B, e 2F AbERES R VEH P AE ] MFCO Al
DMFCO 4545215 0 26 24 5 FIES 25 S8 5 fr 4, Aot ihabEids 0 AvT HE 4.

8.2 TLB #1545
Tt 2F AbFEZSSEILY) TLB #841#84 045 TLBP. TLBI. TLBWI il TLBWR.

8.2.1 TLBP %

1 TLB 270
31 26 25 24 65 0
COPO co 0 TLBP
010000 1 0000000000000000000 001000
6 1 19 6
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o oA

TLBP
o fROHIR

¥ W25 EntryHi 274728 A AR TLB BRI BEE X Index 2747 4% . Wigt s
A TLB KI5 EntryHi ZF /78N AAH,  Index W A-ds B b B A 1o
o FROBRIE

Index<-1||0%||undefined®

for 1in 0..TLBENntries-1

if(TLB[i]167.141and Not(0*°|| TLBIi]216.205))

=(EntryHisg, 13 and not(0"|| TLB[i]216.205)) and

(TLBIJi]140 Or (TLBIJi]135.128=EntryHi;_ o)) then

Index<=0%|is. o

endif
endfor

o SREMIFISH
ip AL BRAS AN 0] H 451 41

8.2.2 TLBR {54

¥R 5] TLB &I

31 26 25 24 65 0
COPO CcO 0 TLBR
010000 1 0000000000000000000 000001

6 1 19 6

o FEAHK
TLBR

o IEA&HIA

BN TLB it i G A7 (4% ASID ULAL) 5 N\ EntryLoO A1 EntryLol 25 /7 4%
¥ Index FFA7AR R 511 TLB I PN 2% N EntryHi A1 EntryLo 757785 . W Index
TAT A E R T AL BEZR 1 TLB R, WX IAE TR
o IHSHBIE

PageMask<-TLB[Indexs_o]223.192

EntryHi<- TLB[IndeXs_o]191.128 and not TLB[Indexs_o]2ss.192

EntryLol<- TLB[Indexs_o]127.65|| TLB[Indexs_o]140

EntryLo0<- TLB[Indexs_o]ss.1]| TLB[IndeXs_o]140
o FEHIFISH
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A T SR T 5] 4
8.2.3 TLBWI 5%
R 5|78 TLB £l

31 26 25 24 65 0
COPO CO 0 TLBWI
010000 1 0000000000000000000 000010

6 1 19 6
o HAHR
TLBWI
o ML

Jf EntryLoO Al EntryLol #7745/ G A5 {E ¥ & TLB ) G fz. JH EntryHi
H1EntryLo ZF 47 a5 [ N A E Index R 5[] TLB I, WL TLB Index & 47 #% I{EH K
TAREBREAS K TLB R, WHZ#AE L.

o IHSHBIE

TLB[Indexs_o]<-PageMask||(EntryHi and not PageMask)||EntryLol||EntryLoO

o SEKIFIS

I Ab B SSAN T F 5114
8.2.4 TLBWR %
BEHLIE 7S TLB 2630
31 26 25 24 65 0
COPO CcO 0 TLBWR
010000 1 0000000000000000000 000110
6 1 19 6
o 4R
TLBWR
o 54k

Jf EntryLoO Al EntryLol #7745/ G A5 {E ¥ E TLB ) G 7. JH EntryHi
1 EntryLo %547 2310 A A KE TLB Random 27728 R 511K TLB £,
o FROBRIE

TLB[Randoms_g]<-PageMask||(EntryHi and not PageMask)||EntryLol||EntryLo0
o Gl HIFIS

P A B ES AN AT 45 41
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8.25 ERET 6%

LA SEREIE =R

31 26 25 24 65 0
COPO coO 0 ERET
010000 1 0000000000000000000 011000
6 1 19 6

o FE4HEK

ERET

o AL

ERET $54 H >k M R B 41 4h R 158 3 N IR 9] . 5 Branch F1 Jump $54 AN JAl, ERET

FRAAPAT T —%45% . ERET AREAF A IEBFEFE Ao W AL BRI A 5 D2 B AN IS
(SR,=1), ] )\ EPC 18X PC 1, 3f H.i% Status 27 £7 2% (SR)¥) ERL 47 . 75 M (SR,=0),

M EPC Zifr#s 1 PC H, Jf Hii Status 77774 (SRy) 1 EXL f7. W ERET 54
7E LL F1 SC #8247, 4750 SC R anFw AT 151 (Status ZF 47 #5 [1] EXL=0
I H ERL=0), ¥ EXL %4 0, JfBkZE| EPC 74 R A7 kb4
o FESBIE

If SR,=1 then

PC<-ErrorEPC

SR<-SRa1.3/|0]|SR1.0

else

PC<-EPC

SR<-SR31.2||0]ISRo

Endif

L Lbit<-0
o F|iifpISt

P Ak 325 AN m] F A 41

8.2.6 CACHE %

31 26 25 2120 16 15 1110 6 5 0
COPO base op offset
010000
6 5 5 16
o RN

CACHE op, offset(base)
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o IEAHIE
TSP ) 16 {7 offset i FiE A base Z¥f7#s{HE Cache #RAEIK) RE Hubik

(VA). Rl (VA) Jaid TLB #He Bttt (PAY, 5 A7IFHAERD (s 8-3 it
ROFR E XX AN HUHE K Cache #:4F o B R 3 LLAR I H:Ath Cache 18 2 A< 7€ X, %I Uncached
Mkl 7S (8] f¥) Cache $54#1E AR & o

#* 8-3 CACHE 154

Op 15k Hiik H¥5
Cache
00000 Index Invalidate n
00001 Index WriteBack Invalidate (D)
00101 Index Load Tag (D)
01001 Index Store Tag (D)
10001 Hit Invalidate (D)
10101 Hit WriteBack Invalidate (D)
11001 Index Load Data (D)
11101 Index Store Data (D)
00011 Index WriteBack Invalidate ©)
00111 Index Load Tag (S)
01011 Index Store Tag (S)
10011 Hit Invalidate (S)
10111 Hit WriteBack Invalidate (S)
11011 Index Load Data (S)
11111 Index Store Data (S)

o FROHAIE:
vAddr<-((offset;s)*¥||offset;s o) +GPR[base]
(pAddr)<-AddressTranslation(vAddr)
CacheOp(op,vAddr,pAddr)
o SEKIFIS
WAL 25 AN B 1] A
Index Invalidate (1)
Index Invalidate (1) F54-Kfi54 Cache " [1I%f AT ¥ DY 1¥) Cache $#B'E 4 Invalid
RA&. VA[L3:5]E ATk, e R 454 Cache JRASAZE S 0 Cnvalid),
Index WriteBack Invalidate (D)
Index WriteBack Invalidate (D) #54- K%l Cache H (X NELE Ky Invalid JRZ
VA[13:5]5& X Hutik, VA[L:0]5E X R4S o ToREIEE Cache R E 24 00 CInvalid)
WA E A Cache XA B EHs 2R, PR HeiE 5 N\ — 2% Cache.

Index WriteBack Invalidate (S)

89



Jeits 2F AbHLAE A T

Index WriteBack Invalidate (S) 54K —2¢ Cache 1 [1I%f N E 4 Invalid dRZ&.
2% Cache X N EAR Z AT, WK HR S 20 AP R g4 1 3E. T =42 Cache
L% Cache l1$54 Cache fRFFEL &L &, IRILAE 4% Cache Jo&L S [RIRT 56K £dis Cache
F¥E4 Cache D0 AP ok, WEREH Cache T M s MR, W Ze B A
%4 Cache, /a5 — 4% Cache HRIJLAE M. PA[16:5]& X uhl, PA[1:0]xE Xk
IR

G PRI R R

1. AbPEES A2t Cache 1) Tag #ZH2HL STag MPIRAAL. W FDIRAAL State=00

(nvalid), NIATEERBUEMTHAE. WAy Cache g A3¥, STag FHAKX
X84 FI5dE Cache AT ERAE .

2. Trifj¥g4 Cache, #1#54 Cache [f) 1Tag=STag Jf H#54 Cache FFiZIiPRA

IState=1 (Valid), Ab¥FE#eKiHg4 Cache WFIKX N ERTER, EIEIRESEN N O
(Invalid),

3. rifjFdls Cache, I H%#s Cache 1) DTag=STag Jf H&fl Cache iZH i IRA
DState %51 00 Clnvalid), # Dirty 7B 1, TWPE s S N 2% Cache, &
Ok Cache Ht. #7 Dirty A7[{E 4 0, W ELHICRERE Cache (%) M bk,

4. ¥ % Cache HRIIRAE J 00 Cnvalid). Wi — 4% Cache HIRA A 11 (Dirty),
R R B [ 28] Aob PR A 1D o

Index Load Tag (D)

Index Load Tag(D)¥%i#fs Cache 1] Tag 3’5 A CPO [¥] TagLo 1 TagHi & 74 - VA[13:5]

S XM, VA[L:0]% ik Tag 45 .

BAF I e SRR
TagLo[5:4] = SCWay
TagLo[7:6] = State bits
TagLo[31:8] =Tag[35:12]
TagHi[3:0] = Tag[39:36]

TagHi[31:29] = StateMod Bits

5 HoAth CPO TagLo Al TagHi 7517 2447 &k 0,
Index Load Tag (S)

Index Load Tag(S)¥ — 2% Cache 1] Tag 18’5 A\ CPO [t] TagLo 11 TagHi 77 17#% . PA[16:5]
8 SCHEE, PA[L:0]5€ ik Tag 4l .

A F I 2 SRR

TagLo[11:10] = State Bits

TagLo[31:13] =Tag[35:17]

TagHi[3:0] = Tag[39:36]

T HAth CPO TagLo A1 TagHi 75 /7 2% & 4 0.
Index Store Tag (D)
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Index Store Tag(D)¥ CPO [¥) TaglLo Fl TagHi 51723 [{E A# N %#s Cache [1) Tag K.
VA[13:5]5E X ik, VA[L:0]5E Xk Tag 45 .

A F I 2 SRR
SCWay = TagLo[5:4]
State Bits = TagLo[7:6]
Tag[35:12] = TagLo[31:8]
Tag[39:36] = TagHi[3:0]

Index Store Tag (S)
Index Store Tag(S)¥ CPO ) TagLo Fl TagHi 73 /7 %% FIME A7 N\ — 2} Cache 1] Tag .
PA[13:5]5€ X ithhil, PA[1:0]5E ik Tag fI41%5 .

AW e SRR

State Bits = TagLo[11:10]
Tag[35:17] = TagLo[31:13]
Tag[39:36] = TagHi[3:0]

Hit Invalidate (D)

Hit Invalidate (D) TG4 %#k Cache VCHtHbE PA 15 . VA[13:5]Z& 5| 1) AT A 1) 4% 45 T
4 Cache Fisz i .

i DState A% T 00 CInvalid), Jf:H Cache 54111 PA 5 )\ %#s Cache H1isiH
(/) DTag VLI, #51ZX0if DState £ 4 00 Clnvalid).

Hit Invalidate (S)
Hit Invalidate (S) #54-# %% Cache il UCHEC Xt NV ER & 4 Invalid dR&. BT
¢ Cache 5% Cache F1454 Cache fR¥#EL 75X HR, PAILTE 42 Cache ok S M| He¥s
45 Cache HI454 Cache W IR0 A Ik, fJ 58— 4k Cache HRIFIJEA
AR
1. AbFELEH PA N2 Cache ) Tag 24l 52X STag ARSI . W R STag HI{HS PA
XTRALREAR R,  HOIRZSAE State 455700 Clnvalid), WA 7. WA
KA, % Cache $RAEEE 58 Mo

2. YifjFE4 Cache, WI454 Cache 1) PA 5 STag UL, Jf HI54 Cache F1iZbfr)
IRZS IState=1 (Valid), AbFEZK 54 Cache H RN ERTCRL, BIBRIRZSEAL A 0

CInvalid) .

3. rif%dE Cache, WIS %(#E Cache [¥) DTag=STag J H%(#i Cache HiZB kA
DState A~%57- 00 CInvalid), WIJEREHE Cache xRk

4. ¥ %% Cache HFPIRZE H 00 CInvalid).

Hit WriteBack Invalidate (D)

Hit WriteBack Invalidate (D) #5414l Cache H' 5 PA Mt AHVLELFIEE 24 Invalid

RZS . Fds Cache HHIF DY AR VA[L3:5]MC 2 51w o 4k DState A~5% 1~ 00 Cinvalid),
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Jf H DTag & Cache $i52-1) PA AHULIC, PRl Cache FIZIUIRASAL E 2 00 CInvalid).
WERHHE Cache XNV HHE LR, WK Edis 5 N\ 2 Cache.
Hit WriteBack Invalidate (S)
Hit WriteBack Invalidate (S) $54 —%% Cache bl PA UGHEC f6F W BB 4 Invalid Ik
Ao WER 2 Cache XN HREHE AT, WA EHE S B A0 3 & R GeHe iR T
% Cache 5%l Cache F1454 Cache fR¥FHL KR, PHILAE 2% Cache Joik s [HIHi /¥y
45 Cache M54 Cache H R0 NI Jo R, 4Rl Cache o5 W (R EicH =& ), )
Jef 5 N9 Cache, #Jia 58— 2 Cache B [H],
TR [l AR T
1. AbFEESH PA N2 Cache [t Tag %20 5L HX STag FIRAAL. Wik STag I{E 5 PA
WAL B AR, HORZSAL State A%5F 00 Cinvalid), MPAAE T . WEREH
KA, % Cache 1R EE1E 58 Mo
2. Trifj¥54 Cache, WI454 Cache [f) 1Tag=STag Jf H.#54 Cache FFiZIfPRA
IState=1 (Valid), AbPEZsHFE4S Cache XN ERIGRL, BIREARSE AN O
CInvalid) .
3. Ai%dE Cache, WIR%di Cache ) DTag=STag Jf H ¥l Cache FriZde iR
DState A% 00 Clnvalid), # Dirty 7B 1, WK S N 2% Cache, &
BT Y. Cache Hto 45 Dirty 7140 0, WIEHICE s Cache [FIXF R
4. ¥ —%% Cache HffPRAE K 00 (Invalid). I —%% Cache FIRA N 11 (Dirty),
T R [0 3 b PRS2
Index Load Data (D)
Index Load Data( D)} #% Cache [ Data Js &4k 47 A\ TagHi I TagLo 77 /7 - VA[13:3]
Rtk VA[LOMR 76 N2 o
Index Load Data (S)
Index Load Data(S)¥ — % Cache ] Data 35 4#i /7 A\ TagHi #1 TagLo 75 {745 - PA[16:3]
g Huhl, PA[L:0]4R 7~ X B (45
Index Store Data (D)

Index Store Data (D) 4 TagHi Al TagLo &F f7-#% 15 /7 N4l Cache [1) Data 3.
VA[13:3]  Hudik, VA[L:O[E/RA N4 5.

Index Store Data (S)
Index Store Data (S) Y} TagHi 1 TagLo 77 f7-#s (14447 A\ —4¢ Cache [¥J Data 3.
PA[16:3] A #tlik, PA[L: 038 /"X K415 .
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9 bt B M B EHARIR

P B A A7 A AR 1 B e R L B O B A A L . BN O AR E (Base).
i (Mask) FIBLSHhE (MMap) =/ 64 75147841, BASE LLJKEF15(Megabyte)
X155, Mask KM HER w20 1 kg, MMap FRPIAL RS AT R ASL 9
X IR LB B 75 A7 A IR (EDE L 64 A7 (1 F 5 AT

(RN /N W (IN_ADDR & Mask) == Base

Briwhk s A OUT_ADDR = (IN_ADDR & ~Mask) | {MMap[63:20],20’h0}
% 9-1 Huhih B 125 A7 8% b

Huhk T iR

0x3££0 0000

MO_WINO_BASE

MasterO % 0 )ALk

0x3ff0 0008

MO_WIN1_BASE

MasterO % 1 1 [)3& ik

0x3ff0 0010

MO WIN2 BASE

Master0 % 1 2 fFEH It

0x3ff0 0018

MO_WIN3_BASE

Master0 % H 3 [1FEHu bl

0x3££0 0020

MO WINO STZE

MasterO % 1 0 [HERE

0x3ff0 0028

MO_WIN1_SIZE

Master0O % I 1 [Kj#EhS

0x3££0 0030

MO WIN2 STZE

Master0 % 1 2 [HERE

0x3ff0 0038

MO WIN3 STZE

Master0 % 1 3 B

0x3ff0 0040

MO_WINO_MMAP

Master0 % 1 0 fr B 5Bt bt

0x3ff0 0048

MO WINT MMAP

Master0 & 1 1 BB f5 B3 ik

0x3£f0 0050

MO_WIN2_ MMAP

MasterO T 1 2 [RGB Sk bk

0x3ff0 0058

MO WIN3 MMAP

Master(O % 1 3 R BLIT Bkt

0x3£f0 0060

M1_WINO_BASE

Masterl % 0 )ALk

0x3ff0 0068

M1_WIN1_ BASE

Masterl % 1 1 )3k

0x3ff0 0070

ML WIN2 BASE

Masterl % [ 2 gL bt

0x3ff0 0078

M1_WIN3_BASE

Masterl % H 3 [1FEHu bl

0x3££0 0080

ML WINO STZE

Masterl % 1 0 f#Eh

0x3ff0 0088

M1_WIN1 SIZE

Masterl %I 1 [{#EhS

0x3££0 0090

ML WIN2 STZE

Masterl % [ 2 fHEh

0x3ff0 0098

ML WIN3 STZE

Masterl % 1 3 B

0x3£f0 00a0

M1_WINO_MMAP

Masterl % 1 O fr R 5B Lt

0x3ff0 00a8

ML WINT MMAP

Masterl & 1 1 BB f5 B3k

0x3f£0 00b0

M1_WIN2_ MMAP

Masterl % 1 2 FRIWLS 5 B Sk bk
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0x3ff0 00b8 |  M1_WIN3 MMAP Masterl %11 3 FWCG 5 B Sk bk
0x3ff0 00cO | M2 WINO BASE Master2 i I 0 [ &tk

0x3ff0 00c8 | M2 WINI_BASE Master2 % I 1 [fjFEHuhk

0x3ff0 00d0 | M2 WIN2 BASE Master2 i I 2 &tk

0x3ff0 00d8 | M2 WIN3 BASE Master2 % I 3 [kl

0x3ff0 00e0 | M2 WINO MASK Master2 & I 0 [HER

0x3ff0 00e8 | M2 WIN1 MASK Master2 % Il 1 [FJHERY

0x3ff0 00f0 | M2 WIN2 MASK Master2 % [ 2 [FIHERD

0x3ff0 00f8 | M2 WIN3 MASK Master2 % [ 3 [FHERS

0x3ff0 0100 | M2 _WINO MMAP Master2 % I O [R) W SH f5 7 5k
0x3ff0 0108 | M2 WINI MMAP Master2 & [ 1 ML 5 B 3t bk
0x3ff0 0110 | M2 _WIN2 MMAP Master2 T [ 2 (RS 5B d ik
0x3ff0 0118 | M2 WIN3 MMAP Master2 %I 3 [FIWLST f5 Bt kit
0x3ff0 0120 | M3 WINO BASE Master3 i1l 0 [ &tk

0x3ff0 0128 | M3_WINI_BASE Master3 % I 1 [kl

0x3ff0 0130 | M3 WIN2 BASE Master3 i Il 2 &tk

0x3ff0 0138 | M3 _WIN3_BASE Master3 % I 3 [kl

0x3ff0 0140 | M3 WINO MASK Master3 % 1 0 [FIHERS

0x3ff0 0148 | M3 _WIN1 MASK Master3 % I 1 [FJHERY

0x3ff0 0150 | M3_WIN2 MASK Master3 % [ 2 [HER

0x3ff0 0158 | M3 WIN3 MASK Master3 % [ 3 [FHERS

0x3ff0 0160 | M3_WINO_MMAP Master3 % I O KW SH f5 7 5k
0x3ff0 0168 | M3_WIN1 MMAP Master3 % 1 1 RIS g 7 55 ki
0x3ff0 0170 |  M3_WIN2 MMAP Master3 i [ 2 (KBS 5B d ik
0x3ff0 0178 |  M3_WIN3_ MMAP Master3 %11 3 HIWLG 5 B Sk bk

BeAh, 2B E T CPU S5 PAT 5 R BT bk i 5205 7] B

v, IS E A AR R 0] 4 0 e 45 CPU, LABj Ik CPU 714,
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10 DDR2 SDRAM #Z=#l 25l &

Tty 2F AbPRES AR B W AE Rl g 1 vH i sF DDR2 SDRAM (AT M A #fE
(JESD79-2B). 7EJu.th 2F AbFgeh, Frscii i i A7/ 5 B E AE < JESD79-2B [
FHAE

10. 1 DDR2 SDRAM ¥4l 38 Th BE 14

Joits 2F AL PR S  Fr K 4 NN AE bank( 11 4 4> DDR2 SDRAM  J k{5 55281,
—ILEA 18 AR Z (RI: 15 AZMAT b S 2 3 £7 ()24 Bank 4. K
SRR HLEE A ) A 128GB (2°7),

Jeits 2F AbPEESSCHF JESD79-2B Al Al E T AU R A, AR SR
AR WAL R BUE, LU % DDR2 il ds S 8 Bl AT ke . o, SCREIIm A
% (CS_n) ¥k 4, frHuhl (RAS_n) %4 15, #Hbhlk (CAS n) %04 14, @HRKIEFE
(BANK_n) ¥k 3.

CPU A& I8 N AE U KA B K 2 B G B 7S 1) 5 VAT AT 51 kb 3 4

DL AGB Hihik= [A] A 451, F4 0T T AR e -

Rk =4 Bank %t =38
TN R =12 AHhhEEL =12

36 Y | 0 29 18 17 13 14 3 2 ]
| [ B& [ F® [ BNKGEE | Bl | ERTEDEE|

Kl 10-1 DDR2 SDRAM 1741}t 5 CPU Y B bl (1) 46
Jeits 2F AbPRES AL U A AR ) L RS2 ok AL AR Bl AR R A I N AR
WK, TETA M NAER SEAET, WS T M #Ikas (Slave State).
gl 2F AL PEES N ERAE R N AE T S0 T —FhBhaS 1 Page & BLSENE, £l —ik
WIAFHAE, WAEFEHI2$%F Open Page #:ig/Close Page S 326356 2 A4 vht 2% Sk S B
Tt BRI N TR T S4h, et 2F A BRES Hh A7 3 il ds A W N RRE -
B bar S, S s i K A
WA 25 IE s FEP 3 v ARy o
Be B A e i S 1, DUE S A IR & IR AR S 4
W BN A GEIR A ME L (DCC), T2k 1 ] 5 A e Fdz il
ECC ZhfgnS U i % 1) 1 A2 R 2 A7 gt AT dcll, FFaexsxnt 1 A7 st
1T B Bh 44
® U §F 133-333MHZ L{EMi%E
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10. 2 DDR2 SDRAM iEi2{E N

DDR2 SDRAM #EAE I ML an 8] 10-2 rzn. 7EElHhfiz4 (Command, fijf#k CMD)
H RAS_n, CAS_n fl WE_n, =AMES54 k. XTE4#4/E, RAS_n=1, CAS_n=0,
WE_n=1.

o T T2 13 T4 15 T6 T7 T8
e Vg Y T - L I e ¥ F e I r—|,|='
CKCK | | { i i |:1 l .-“1 ko ; b

) 1 ) l 1) 1 )
e A e S A A e

1 1 1

1 1 1 1 1 1 1
f \ / L, L 1 V Lo | L N\
cMD+ READ AN mnop o nNoP o mNOP U nNop o mNoP ! NoP o noP o noP !
\ . Fo . A . ! . ! . PN . ¢ . ! . foA . |

1 1 = t 1 1 1 1 1

| ! | ! | ! |< DHOS0H | ! ! | ! | ! | !

: o r = — o - n—r e o |

DOS;DQg | | 1 |. | vy | x |'|I i L '_|l | | L ': | 1 1 | 1
I 1 1 [} ¥ 1 1 1 ) [ . ) 1 1

|- Il Lo '._|J,'._ M y

| ' | : | . T . " | . | : | :

| : | cu=3 | : | : | : | : | : | : | :

1 1 1 1 1 1 1

| I | RBL=2 | ! | L | | 1 | L L, 1 L 1 | 1

1 " T | | f | i 1 1

DQs I i i r DA | Do | DUTA II: oTa, | DOTA :( DO :| I0UT 8 | 0T By I—-—|—~
I 1 1 ||I 1 ||I 1 1

1 1 1

| | | . | . .

I ' I I
& 10-2 DDR2 SDRAM i #AE M
&7, Cas Latency (CL) =3, Read Latency (RL) =3, Burst Length = 8.

10.3 DDR2 SDRAM B &4Etiil

DDR2 SDRAM 5 #:4E P an & 10-3 iz /£ K hir4 CMD A /1 RAS_n, CAS_n
FWE_n, JL=AME5418%0. T 5#/E, RAS_n=1, CAS_n=0, WE_n=0. 74},
SEH AT, SHAETE DQM KAR RS #AE R, MIFHRZEEANT 4. DQM 5
Kl DQs 5 5 H4.

TO T1 T2 T3 T4 Ta TG 7 Tn
1 =7 -II — Y 1 i = I.- -II — 3 Il—.I — - ,'—| — = 1—1 — = I,'—| r .f - l—'l i
cwcw | A (R T N S S S A { il ] \ S
.ll_ _f' l'l'._ ] . _III' e 11 L. _'I_l'._ I ) S _'I_l._ _.|_| e _"l.
1 : l ! ! : l 1 ! : ! 1 ! 1 | I ! 1
RN S N

E:MD WRITEA' T NOP ') NOP '} NOP '} NOP ' Precharge — mNoP | { Banka'p
A o oA o i g " | Activate,/
| | | 1 | 1 | Completion of , | , | . III | \
| : | : : the El..!l's-t .’\-r‘ll : | : | : ||I| | :
DQsS/ I " R : | : L '
pas T 1 AN S e B
1 1 1 1 1 II 1
|  wi=RrLl1=2! [ B s=wr |0 lE=mR g
1 i 1 ! 1 ] ' I 1 1 1 II \
DQs : ; | : : R j m| : Dy Dk :.:_ : : : Illf}

L o Co
| : ' : ' ' | | : '

K| 10-3 DDR2 SDRAM B #4E il

- &H, Cas Latency (CL) =3, Write Latency (WL) = Read Latency (RL) -1 =2, Burst
Length =4,
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10.4 DDR2 SDRAM S #ifit &=

T RS nl efE A [F2E ) DDR2 SDRAM, [Hitk, 7 &% ElEM LG, TE
%} DDR2 SDRAM #HATHC'E . 7F JESD79-2B il T HEgl it B S E I B i A2, 7%
1 52 1% DDR2 (K N AEHT A RAE 2 BT, DDR2 AN H .. WAEHIEEAL BRAE AT IR 20 T -

(1) RGN, aresetn {554 E 0, LI 2% 4 3B T AT 25 4748 P 20 0 s B A W0 4h
{E.

(2) RGfHEANL, aresetn {55 H &N 1.

() MMLE A rastbllb i 64 {15484, MENA 29 NMLEFrd. W Rs
CTRL_03, MoK 24 START &4 0.

(4) MECE A A74% CTRL_03 Hk 64 (i 54r4. ULIT NS4 START W 1. 45K
Jei WATFE 6 B B0 WA REYIIE T 2

e 2F A BELS ¥ 1T, DDR2 SDRAM (WL EE R G FRAIG e LG, 752
fEF AR T, BT NAFR ARG E . LA B R A 2 0 ) B b ik 0x0000 0000 OFFF
FEOO AHXS M) 29 4™ 64 fii A fras G AN NI ESE . —Mafeasn ez, —
AN W SHR G . X SEELE AR LA S SR IR G R AR
R AR, R IBL 1 T T DDR2 667 [ —Fh 2y f7-2elic & 70, BAKKE & nl L
AR S B i 100 T R -

% 10-1 DDR2 SDRAM [t & S5 27 17 g A% 2\,

SHAZIR fr | BeEfE | aE iR

CONF_CTL_00[31:0] Offset: 0x00 DDR2 667: 0x00000101

H¥ auto_refresh_mode B E, HMNERIEH
AREFRESH 24:24 0x0 0x0-0x1

SihE a4 (5D
AP 16:16 0x0 0x0-Ox1 1514 g N AFFE A8 B SR HT Dh g
IADDR_CMP_EN 8:8 0x0 0X0-Ox1 211 fu i/ fim 4 BA A T P 2 b b il e S A T A

e AV 2 B A i 23T aging dsk, BiLH
ACTIVE_AGING 0:0 0x0 0x0-0x1

(S A e 7
CONF_CTL_00[63:32] Offset: 0x00 DDR2 667: 0x01000100
DDR2_SDRAM_MODE 56:56 0x0 0x0-0x1 |NA7-¥=l%% DDRI 1 DDRII #5550 % &

T 1T RV IR —A bank #E4T auto precharge I,
CONCURRENTAP 48:48 0x0 0x0-0x1 A

hF 7 b= bank KA 4o Vi K WA R
BANK_SPLIT_EN 40:40 0x0 0x0-0x1 P15 R4 BAFEEHE 2 80 bank dE4TH 4 (split)

% & auto-refresh J£7E F—A burst i & F — i did
IAUTO_REFRESH_MODE 32:32 0x0 0x0-0x1 .
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CONF_CTL_01[31:0] Offset: 0x10

DDR2 667: 0x00010000

ECC_DISBALE_W_UC_ERR 24:24 0x0 Ox0-0x1 MBI TIPS AR, 75K ECC 2%
DQS_N_EN 16:16 0x0 0x0-0x1 Pf7flife 24> DQS
DLL_BYPASS_MODE 8:8 0x0 0x0-0x1 & #5#ifit DLL BYPASS #iz{
DLLLOCKREG 0:0 0x0 0x0-0x1 {7~ DLL &7 C8ie (R
CONF_CTL_01[63:32]  Offset: 0x10 DDR2 667: 0x00000000

RTIEIAT SR, YNSRI EE, WA
FWC 56:56 0x0 0x0-0x1 |24 11 xor_check_bits Z¥ik 2 %5 5 $ndk47 S ul

EUNLEAG D!

T VR AT IR S D fig . 1 TP s T fie
FAST_WRITE 48:48 | OxO | OXO-O1L il £ A IO 3 4 3 5 KOl ) BV 1) ) A7 BB 5

B

SETERETOE BT . MRS HERE S, AR
ENABLE_QUICK_SREFRESH | 40:40 0x0 0x0-0x1

AR IEAT S E N B REHOIRES
EIGHT_BANK_MODE 32:32 0x0 0x0-0x1 [E/R NAERBET A 8 4 bank
CONF_CTL_02[31:0] Offset: 0x20 DDR2 667: 0x00000000

TE N AR R, SR8 IR TE N AR tDLL 1]
NO_CMD_INIT 24:24 0x0 0x0-0x1

V) A R H T i 4

215 fu¥rH autoprecharge i 4 il % [ — bank £
INTRPTWRITENA 16:16 0x0 0x0-0x1

TSR — NS

&7 SL 1 H autoprecharge -4 Il_E X [ — bank (14
INTRPTREADA 8:8 0x0 0x0-0x1

L A T BT — A A

2 ARVES 55— bank ¥ 3 & dr A 4T W 2 HT Y
INTRPTAPBURST 0:0 0x0 0x0-0x1

auto-precharge fir4
CONF_CTL_02[63:32] Offset: 0x20 DDR2 667: 0x01000101
PRIORITY_EN 56:56 0x0 Ox0-0x1 P& ey 2 BAF T HE & 848 A L Se

M REIXASHON, AAEEEIES ¥ pre-charge T4
POWER_DOWN 48:48 0x0 0X0-0x1 X MAFBER I TG TUTH, el ReAE 5 0%, A

RIBEIN TG WA, HEXASHEREE N O
PLACEMENT_EN 40:40 0x0 0x0-0x1 PRty & fmH 784

70T AN [] 3 PR BT 3 06 T 3 B 5 i 2 v [A) 2 A A
ODT_ADD_TURN_CLK_EN 32:32 0x0 0x0-0x1

A\ —A™ turn-around 5
CONF_CTL_03[31:0] Offset: 0x30 DDR2 667: 0x01000000

7E fir 2 BAB T HE 7@ b 2 55 i [ — bank 5
RW_SAME_EN 24:24 0x0 0x0-0x1

i A AL
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REG_DIMM_EN 16:16 0x0 0x0-Ox1 P f&1filifit registered DIMM P 7EHE4H
REDUC 8:8 0x0 OX0-0X1 /&5 S AE HI 32 {37 A7 %8 1) 3 A7 5 dh e ek
PWRUP_ SREFRESH EXIT 00 o0 | oot 2] self-refresh fir & 1 AN I IE 3 1K) 9 AE IR 1L A &
DRt 25 BT
CONF_CTL_03[63:32] Offset: 0x30 DDR2 667: 0x01010000
SWAP_PORT_RW_SAME_EN | 56:56 | Ox0 | Ox0-Oxl “iowap_en (LN, PSRRI LN
PR A Ay AT AT
SwaP_EN 4548 000 0X0-Ox1 AT RE A 2 B AT HE PP R, i ot Hdn £ 2k
I, SRR IEEAT 1A & 55 B i & A8
START 40:40 0x0 0x0-0x1 & 15 I 4R W AF BT AR 1L T4
SREFRESH 32:32 0x0 Ox0-Ox1 | AR HUE AT HEN B BT T A4
CONF_CTL_04[31:0] Offset: 0x40 DDR2 667: 0x00010101
WRITE_MODEREG 24:24 0x0 0x0-Ox1 2155 NABEN EMRS HAA4 (RE)
WRITEINTERP 16:16 0x0 0x0-0x1 [iE XA AEH— AN & WHT W — N5 RK
TREF_ENABLE 8:8 0x0 OXx0-0x1 [ 1515 Bedas il #s P ¥B 1) B Bl kil #r 2 g
TRAS_LOCKOUT 0:0 0x0 0x0-0x1 &7t tRAS I i) 2.2 §i & t auto-prechareg fir 4
CONF_CTL_04[63:32] Offset: 0x40 DDR2 667: 0x01000202
RTT_O 57:56 0x0 0X0-0x3 |7E T WAFBEERIN by | 2 i v B Py BEL B
BLE ECC R A2 4
2'b00 — A} ECC
CTRL_RAW 49:48 0x0 0x0-0x3 [2'b01 — H4REE, Aafsh
2’010 — # A ECC 4
2'b11 — ffifH ECC 21 4
AXIO_W_PRIORITY 41:40 0x0 0x0-0x3 |¥ T AXIO it [ 5 iy 41 55 2%
AXIO_R_PRIORITY 33:32 | OxO | Ox0-Ox3 [¥# AXIO i i &k e 4t
CONF_CTL_05[31:0] Offset: 0x50 DDR2 667: 0x04050202
COLUMN_SIZE 26:24 0x0 OX0-0X7 (15 TSIz s 41 bl H5OR 55 K 41 b Bk $50 (14) 2 18] ) 2248
CASLAT 18:16 0x0 0x0-0x7 [ & CAS latency {8
IADDR_PINS 10:8 0x0 OX0-0X7 (15 T Siz s ik 5 | BRI HSORN 5 A b Bk $50(1.5) 2 181 ) 2248
RTT_PAD_TERMINATION 1:0 0x0 Ox0-0x3 |15 & A 747 il s pad 124 s F BB
CONF_CTL_05[63:32] Offset: 0x50 DDR2 667: 0x00000000
0 FULLNESS c656 | 00 | ox0.007 TE SCA A7 25 i 2 B T A 2 2 i &I A A i 2B
1)
PORT_DATA _ERROR_TYPE 50:48 0x0 0x0-0x7 & X W A7#ashilgsim O FAHR AR LED
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70— FERBIABOKT 16
fir 1 — ST
{7 2-ECC 2 {ikh
OUT_OF RANGE_TYPE 42:40 0x0 OX0-0x7 |& XA Ak St v7 Il i iR 28 (LD
MAX_CS_REG 34:32 Ox4 0x0-0x4 & &l i M4 O
CONF_CTL_06[31:0] Offset: 0x60 DDR2 667: 0x03050203
TRTP 26:24 0x0 0x0-0x7 |& LN AFBEA iy 4 31 precharge FiTI%L
TRRD 18:16 0x0 0x0-0x7 |5 X EIA[H bank 1 active fir 4 i ] i
TEMRS 10:8 0x0 0x0-0x7 |5 LA A AL IN (¥ emrs ] [f)
TCKE 2:0 0x0 0x0-0x7 [i& X CKE 15 ‘5 f5e/ Mk 5
CONF_CTL_06[63:32] Offset: 0x60 DDR2 667: 0x0a040306
APREBIT 59:56 0x0 Ox0-Oxf [ X FHWIAL Hihil- 2% ) Y A7 % tH autoprecharge iy 4>
WRLAT 5048 000 X0-Ox7 T8 SO i 4 HH B ) 5 N BE R I R) - (e Ing
EYEEIES)
TWTR 42:40 0x0 Ox0-0x7 |5 AN 'S fiir 2 U1 e 215 iy 4 P ot 1) I S0 5
TWR_INT 34:32 0x0 OX0-0X7  [3E LA A7 ¥ 5 Pk 52 1)
CONF_CTL_07[31:0] Offset: 0x70 DDR2 667: 0x000f0a0b
ECC_C_ID 27:24 0x0 0x0-0xf |4 1bit ECC #J¥ ID 5 (Hi)
CS_MAP 19:16 0x0 Ox0-0xf [/& X AT H ik s
CASLAT LIN_GATE " 00 0x0-Oxf 5 XA IR R EE Y gate open {55 4T JT (I 1],
5T CASLAT_LIN CLAAN A 124 By )
BB LR AEIR ) DDR2 B4 3
0.5~1.5 ffi: CASLAT_LIN = CASLAT X2
CASLAT_LIN 3:0 0x0 0x0-Oxf [/NT- 0.5 fi: CASLAT_LIN = CASLAT X 2-1
KT 1.5 f%: CASLAT_LIN = CASLAT X 2+1
CRAREAN I e 4 2 507 )
CONF_CTL_07[63:32] Offset: 0x70 DDR2 667: 0x00000400
MAX_ROW_REG 59:56 Oxf Ox0-Oxf |FRGedp KATHIIEAN L (HiE0
MAX_COL_REG 51:48 Oxe 0x0-Oxe |RZuip RAHHEAN S (R0
INITAREF 43:40 0x0 0x0-Oxf  |& ARG IR N T 7 B4 AT 1) autorefresh iy &4
ECC_U_ID 35:32 0x0 OX0-Oxf |7 SCRAEAN AT 2S5 (L7 R U 1D 5 CHED
CONF_CTL_08[31:0] Offset: 0x80 DDR2 667: 0x01020408
ODT RD_MAP_CS3 270 o0 0X0-0xt E;: zss AELaTSIN, KHEEMR CS ) ODT i
FHA %
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& X CS2 Hizfr i, HaE N CS (1 ODT iy
ODT_RD_MAP_CS2 19:16 0x0 0x0-0xf

FRA 5%

& X CS1 Hirar 2, H#fgEn) CS (1 ODT it
ODT_RD_MAP_CS1 11:8 0x0 0x0-0xf

FRA 2%

& X CSO fEan i, #gEn CS [ ODT £l
ODT_RD_MAP_CSO0 3.0 0x0 0x0-Oxf

RH A 3%
CONF_CTL _08[63:32] Offset: 0x80 DDR2 667: 0x01020408

& X CS3 HE a4, #faEn CS (1 ODT ity
ODT_WR_MAP_CS3 59:56 0x0 0x0-0xf

BHA 3%

& X CS2 542N, #rEf CS ) ODT i
ODT_WR_MAP_CS2 51:48 0x0 0x0-0Oxf

FHA 3%

& X CS1 H S, #faEn CS [ ODT it
ODT_WR_MAP_CS1 43:40 0x0 0x0-0xf

BHA 3%

& X CSO H 54, #fgEH CS () ODT £
ODT_WR_MAP_CS0 35:32 0x0 0x0-Oxf

RHA 3%
CONF_CTL_09[31:0] Offset: 0x90 DDR2 667: 0x00000000
PORT_DATA_ERROR_ID 27:24 0x0 0x0-Oxf  ify 1 b & BB RIS 1) ID 5 (D)

Ui R AR A S EHR IR (D

fir 0 — HFdhadr il K
PORT_CMD_ERROR_TYPE 19:16 0x0 0x0-Oxf |fir. 1 — SKEF L SeHR A bk A X 55

fir 2 — KA EIEF AR 2 7

fi7. 3 — narrow transform 1%
PORT_CMD_ERROR_ID 11:8 0x0 0x0-Oxf i F &A= 2851 ID 5 (RED
OUT_OF_RANGE_SOURCE_ID| 3:0 0x0 0x0-Oxf it I & A B U7 ) 5 IR 1D 5 (D
CONF_CTL_09[63:32] Offset: 0x90 DDR2 667: 0x0000060c

Ve B A AERA Ak 0 OCD i se(e . AEi bl asis
OCD_ADJUST_PUP_CS0 60:56 0x0 OXO0-Ox1f |[7EH] 4R A0 I AR 3X AN Z 808 7 N AR K OCD

UikESiiace

CE ARG 0 OCD Ry #EE. AT Hl#Is
OCD_ADJUST_PDN_CS0 52:48 0x0 Ox0-0x1f [7EHI4A A R4 IX AN S 50 1) N AF 41k - OCD

kst
TRP 43:40 0x0 0x0-0xf | XN 4I AT pre-charge T 7 S ik & 11 45

24 auto-precharge ZH k& E, ZSHEXT
TDAL 35:32 0x0 0x0-0Oxf

auto-precharge 1 write recovery i & 1%
CONF_CTL_10[31:0] Offset: 0xa0 DDR2 667: 0x3f130200
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S A AT TEH P 2 A aging SEH AN 4
IAGE_COUNT 29:24 0x0 0x0-0x3f

I aging #I4A1E

& UG AR [F]— bank 1] active iy 4> 22 8] (1) i 4
TRC 20:16 0x0 0x0-0x1f

HHEL
TMRD 12:8 0x0 OX0-Ox1f | SUINC i PN A7 A A AL X B A7 4 7 2 1A ) o ) B 4
TFAW 4:0 0x0 Ox0-Ox1f |& X NTERIZH tFAW 2%, 8 N iZ# bank I 5
CONF_CTL_10[63:32] Offset: Oxa0 DDR2 667: 0x1515153f

S SR HE I DQS2 MR H 4Lk,  ARRESIN—ANN
DLL_DQS_DELAY 2 62:56 0x0 0x0-0x7f

Bl 1/128

o USRI DQSL HISEIR (43 b, BRI In— N
DLL_DQS_DELAY_1 54:48 0x0 0x0-0x7f

i 1/128

S SCEEHERT DQSO MILEIR T 4Lk, AERESIN—AN
DLL_DQS_DELAY 0 46:40 0x0 0x0-0x7f

i 1/128

E XA A T EH P HE A aging SLR RN 4
COMMAND_AGE_COUNT 37:32 0x0 0x0-0x3f )

1) aging #I4h{H
CONF_CTL_11[31:0] Offset: 0xb0 DDR2 667: 0x15151515

S SRR DQS6 MILEIR H 4Lt AEREIN—ANN
DLL_DQS_DELAY_6 30:24 0x0 0x0-0x7f

Bl 1/128

& USRI DQSS5 HISEIR 143 be, BRI In— N
DLL_DQS_DELAY_5 22:16 0x0 0x0-0x7f

I 1/128

S SCEEHE DQS4 IR 4Lk, ARREIN—ANN
DLL_DQS_DELAY 4 14:8 0x0 0x0-0x7f

Bl 1/128

E GBI DQS3 HISEIR 43 bl BRI — AN
DLL_DQS_DELAY_3 6:0 0x0 0x0-0x7f

o E T 1/128
CONF_CTL_11[63:32] Offset: 0xbh0 DDR2 667: 0x5f7f1515

ESCE BN clk wr FZEIRF 43 b, BRI — AN
WR_DQS_SHIFT 62:56 0x0 0x0-0x7f

o E AT /128

S SUE B DQS MAEIR T 43 L, 58 i — A s A
DQS_OUT_SHIFT 54:48 0x0 0x0-0x7f

JEII 1/128

S SRR DQSS8 MR 4Lk,  AEREIN—ANN
DLL_DQS_DELAY_8 46:40 0x0 0x0-0x7f

Bl 1/128

o USRI DQST HISEIR 143 b, BRI In— N
DLL_DQS_DELAY_7 38:32 0x0 0x0-0x7f

i 1/128
CONF_CTL_12[31:0] Offset: OxcO DDR2 667: 0x15000000
TRAS_MIN 31:24 0x0 Ox0-Oxff | X P FEASLLH AT Hiu bk A5 2 iy 2 11 /N I 4 R 33 50
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OUT_OF_RANGE_LENGTH 23:16 0x0 OX0-Oxff & A= vy ) If i 2 CRED
ECC U _SYND 15:8 0x0 Ox0-Oxff &2k 2bit ANATZ AR IR (D
ECC_C_SYND 7:0 0x0 0x0-0xff |&/E Lhit FTZYEE IR IR R R (B
CONF_CTL_12[63:32] Offset: 0xcO DDR2 667: 0x002a3c05
DLL_DQS_DELAY_BYPASS 0 | 56:48 0x0 | Ox0-Ox1ff & X DLL bypass #%3 T dgs0 iRk 44k
TRFC 47:40 0x0 OX0-Oxff 52 SL A AFASE LT #5010 IR o ) 31 4
TRCD_INT 39:32 0x0 OX0-Oxff | X NAEHL] RAS Bl CAS 22 [A] I 4 35k
CONF_CTL_13[31:0] Offset: 0xdO DDR2 667: 0x002a002a
DLL_DQS_DELAY BYPASS 2 | 24:16 0x0 0x0-0x1 | X DLL bypass #: F dgs2 ZEiR £k i)/
DLL_DQS_DELAY_BYPASS_1 8:0 0x0 0x0-0x1 | X DLL bypass #3 T dos1 LEiR 2k (1) 4L
CONF_CTL_13[63:32] Offset: 0xdO DDR2 667: 0x002a002a
DLL_DQS_DELAY_BYPASS 4 | 56:48 0x0 | Ox0-Ox1ff &£ X DLL bypass ##3F dgs4 iRk 44
DLL_DQS_DELAY_BYPASS 3 | 40:32 0x0 | Ox0-Ox1ff [z& X DLL bypass 0T dqgs3 iR 4k A4k
CONF_CTL_14[31:0] Offset: 0xe0 DDR2 667: 0x002a002a
DLL_DQS_DELAY_BYPASS 6 | 24:16 0x0 0x0-0x1ff & X DLL bypass T dgs6 EiR £k 144k
DLL_DQS_DELAY_BYPASS 5 8:0 0x0 | Ox0-Ox1ff [ X DLL bypass #3F dqgs5 iR 2k 44k
CONF_CTL_14[63:32] Offset: 0xe0 DDR2 667: 0x002a002a
DLL_DQS_DELAY_BYPASS 8 | 56:48 0x0 | OX0-Ox1ff [z X DLL bypass #:\T dgs8 iR 4k A4k
DLL_DQS_DELAY_BYPASS 7 | 40:32 0x0 | Ox0-Ox1ff &£ X DLL bypass ##3, T dgs7 iRk 44k
CONF_CTL_15[31:0] Offset: Oxf0 DDR2 667: 0x00000004
bLL LOCK o416 00 OX0-Ox 1 7~ DLL B I, IR A It i 3939 45 P 11 4B 38
oA (LD
DLL_INCREMENT 8:0 0x0 | Ox0-Ox1ff [{E 3 DLL EATHUEIN, FEC I i) 12 58 £ 704> 4
CONF_CTL_15[63:32] Offset: 0xfO DDR2 667: 0x00b4000a
DQS_OUT_SHIFT_BYPASS 56:48 0x0 | Ox0-Ox1ff [ X dgs out bypass #ix, T wr_dgs #EiE I3
DLL_START_POINT 40:32 0x0 | Ox0-Ox1ff /& X DLL #HATHE I, IR ooiktia 44
CONF_CTL_16[31:0] Offset: 0x100 DDR2 667: 0x00000087
INT_ACK 25:16 0X0 | OX0-Ox3ff (S AL B 1 I, K Afid A ()35 v
WR_DQS_SHIFT_BYPASS 8:0 0x0 0x0-0x1ff [i& X wr dgs bypass #iz0 T wr_clk ZEiE .04
CONF_CTL_16[63:32] Offset: 0x100 DDR2 667: 0x00000000
WAEEE s A AR T R R LD
INT_STATUS 58:48 0x0 | OX0-Ox7ff [fii: O — —4kUiAEHRA HbbEE H P A2 S BR 47 2 7 1)
f7: 1 — Z4UIAEERAHUhEE H P A7 52 bR ) B 2 )
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fi: 2— —IK ECC ik RE
f7: 3— ZIKECC ik Rk/E
fi7: 4— —IX ECC Wikt
fi: 5— ZIK ECC W{4sKEAE
fi7: 6 — Fasitil A bk 0 8 e AR iR
fr: 7 — A A R R
fr: 8 — WAEHIMEHIE R

f7: 9 — DLL ARBi5E

fr: 10 — LA AT —Fid i ke A=

INT_MASK

42:32 0x0 0x0-0x7ff

WA s R BT R R 7

CONF_CTL_17[31:0]

Offset: 0x110

DDR2 667: 0x0000181b

i S AT P 5 ) 4 A A7 B IR 5 N B P9 A7 A A

EMRS1_DATA 30:16 0x0 Ox0-0x7ff
EMRS1 2747 2% 7 i 5
TREF 13:0 0x0 OxX0-Ox3ff |5 X PN A7 ZH 19 V)8 i 2 P I 4o TR 6

CONF_CTL_17[63:32]

Offset: 0x110

DDR2 667: 0x00000000

EMRS2_DATA 1

62:48 | 0x0000 |Ox0-Ox7fff

SN AP AL, ik L [ EMRS2 24

EMRS2_DATA 0

46:32 | 0x0000 |O0xO-Ox7fff

&SP WIUGALIT,  Frik O X5 1) EMRS2 4

CONF_CTL_18[31:0]

Offset: 0x120

DDR2 667: 0x00000000

EMRS2_DATA 3 30:16 | 0x0000 |OxO0-Ox7fff [iE X NAFIELHYIMEALIT, Fridk 3 X5 MK EMRS2 $#i
EMRS2_DATA 2 14:0 | Ox0000 |OxO0-Ox7fff [i& X AAFRLAHIAGALIN, Jr ik 2 XF RV ) EMRS2 %
CONF_CTL_18[63:32] Offset: 0x120 DDR2 667: 0x001c0000
AXIO_EN_LT_WIDTH_INSTR 63:48 | 0x0000 | OxO-Oxffff [ S AXIO ¥t 2540/ N T 64 LT 55 1 R AE T )
EMRS3_DATA 46:32 | 0x0000 |OxO-Ox7fff |7& X M AFBLAIHI 4L EMRS3 XA 1) H i
CONF_CTL_19[31:0] Offset: 0x130 DDR2 667: 0x00c8006b
TDLL 31:16 | 0x0000 | OxO-Oxffff | SCPNAFAREZH DLL ‘Bl s i 2 A I i o) U1 4

D 150 | 0x0000 | oxo-oxtit S A FERLYL I B 28 precharge 22 18] A b R
CONF_CTL_19[63:32] Offset: 0x130 DDR2 667: 0x48e10002
TRAS_MAX 63:48 | 0x0000 | OXO-Oxffff [x& SN AFALLLAT A Rty 4 11 B R B B ) A 2

TPDEX 47:32 | 0x0000 | OxO-Oxffff |52 SCPA A7 2 sl HELIE H ity PO IR o) 30180
CONF_CTL_20[31:0] Offset: 0x140 DDR2 667: 0x00c8002f
TXSR 31:16 | 0x0000 | OxO0-Oxffff [\ SCAFREAL A TR H 5 2 1 Ik ) 391 4

TXSNR 15:0 | 0x0000 | OxO-Oxffff [i& X N 74 tXSNR 224

CONF_CTL_20[63:32]

Offset: 0x140

DDR2 667: 0x00000000
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2 fwe ZHBEGER, FIREHAEN check bit #45 51%
XOR_CHECK_BITS 63:48 | 0x0000 | OxO-Oxffff
SHAT RS B ANAE
VERSION 47:32 | 0x2041 | 0x2041 @ X AAFEHIRRAS (D
CONF_CTL_21[31:0] Offset: 0x150 DDR2 667: 0x00030d40
0x0-0x 1 fffff
ECC_C_ADDRJ[7:0] 31:24 | 0x0000 fﬁ o R ZE 1bit ECC # iR HbblE R (HiED)
TINIT 23:0 | Ox0000 | OxO0-Oxfffff [x& S AEAEEZH H)4fi A 5 ZE (1 ] o ) S 4
CONF_CTL_21[63:32] Offset: 0x150 DDR2 667: 0x00000000
0x0-0x A fffff]
ECC_C_ADDR[36:8] 60:32 0x0 fﬁ L3R AE 1bit ECC £ I i blAE & (RED
CONF_CTL_22[31:0] Offset: 0x160 DDR2 667: 0x00000000
0x0-0x 1 fffff
ECC_U_ADDR[31:0] 31:0 0x0 fﬁ id kR 2bit ECC HiRET bk B (B
CONF_CTL_22[63:32] Offset: 0x160 DDR2 667: 0x00000000
0x0-0x 1 fffff
ECC_U_ADDR[36:32] 36:32 0x0 o Sk &AL 2bit ECC 45T bk (7 2 (i
CONF_CTL_23[31:0] Offset: 0x170 DDR2 667: 0x00000000
0x0-0x 1 fffff
OUT_OF RANGE_ADDRJ[31:0] | 31:0 0x0 fﬁ C R AT TR I R R D
CONF_CTL_23[63:32] Offset: 0x170 DDR2 667: 0x00000000
0X0-Ox 1fffff
OUT_OF_RANGE_ADDR[36:32] | 36:32 0x0 fﬁ sk R AR A U7 ) I bR R CRED
CONF_CTL_24[31:0] Offset: 0x180 DDR2 667: 0x00000000
0x0-0x A fffff]
PORT_CMD_ERROR_ADDR[31:0] | 31:0 0x0 fﬁ o3 R A A AR I EEE R (HED
CONF_CTL_24[63:32] Offset: 0x180 DDR2 667: 0x00000000
0x0-0x A fffff]
PORT_CMD_ERROR_ADDRI[36:32] | 36:32 0x0 fﬁ o3 R A AT A E IR I EEE R (HED
CONF_CTL_25[31:0] Offset: 0x190 DDR2 667: 0x00000000
0x0-0x 1 fffff
ECC_C_DATA[31:0] 31:0 0x0 fﬁ id kR Lbit ECC HiRET SRS B (B
CONF_CTL_25[63:32] Offset: 0x190 DDR2 667: 0x00000000
0x0-0x 1 fffff
ECC_C_DATA[63:32] 63:32 0x0 o idk R A Lbit ECC iRk IS EE 2 (B
CONF_CTL_26[31:0] Offset: O0x1a0 DDR2 667: 0x00000000
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0x0-0x 1 fffff
ECC_U_DATA[31:0] 31:0 0x0 o id kR A 2bit ECC i iRE IS E 2 (B
CONF_CTL_26[63:32] Offset: 0x1a0 DDR2 667: 0x00000000
0X0-Ox 1fffff
ECC_U_DATA[63:32] 63:32 0x0 fﬁ e R A 2bit ECC iR RIS fE 2 (B
CONF_CTL_27[31:0] Offset: 0x1b0 DDR2 667: 0x00000000
CKE_DELAY 2:0 0x0 | Ox0-0x7 |CKE HRIAEIR
CONF_CTL_28[31:0] Offset: 0x1c0 DDR2 667: 0x00000001
UB_DIMM 0:0 0x0 | 0x0-0x1 [&* % unbuffered PIf74%

X F RO E A A7 S U B
(1) CONF_CTL 00 AP
WS HUH T2 75 )5 ] Autoprecharge Thég, — H. 3 J Autoprecharge, A7
TERRSR L SR A Ja R BT A o AR KL R et i AR i i AT R b 24 &
B RE TR
(2) CONF_CTL_00  CONCURRENTAP
WEHH T % B WA 275 FF Concurrent Autoprecharge, T8 B RIREZ )
TR FRT A A ORE T AN SRR R 7 2
(3) CONF_CTL_03  SREFRESH
WSHH T % B WNAAHEN Self Refresh TAE . F5ZM Self Refresh 5 iz
[Fl I A IX AN SR O,
(4) CONF_CTL 07  CASLAT LIN_GATE
I 2 HR] T 45 5 Bl 18] IRE P A7 A s 0 Bl R AR I, — RS T
CASLAT_LIN. Rt F B E ety K 1 05 5 F1 DQS A5 5 8] (14 22 I 9k 1
(5) CONF_CTL 15  DLL_INCREMENT
WSEAN A 0,
(6) CONF_CTL 15  DLL_START_POINT
WSEAN KA 0 8 1. HN /N T8 4320 IE6f DLL_LOCK_VALUE ¥ 1.5
(7) CONF_CTL 28  UB_DIMM

WS HAEAT Unbuffered A7 I, i ZE8CE 1, A8 ELEAL A7 RIURE I i 22
BCEN 0.
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11 &R 10 554128

11.1 10 #1525 Th gE ik

Jeits 2F 7 N AERL T PCIX #5ii#%+ Local 10 #5148 GPIO. H W fhill 4% FH 7 12
AT RE o IXLEPE I =R SOT R — A M 1, WK 11-1. R EH CPU #1353k £
MAZXOTRIG, AR AL A BTN BIAS, k2w i 11-1 Bros.

M

S
Cross Bar
— 2

~_

Registers|| LocallO ||Video Acc

PCI/X Slave

Interrupt|| Arbiter ||PCI/X Mas

Integrated 10 Controllers

K 11-1 10 #5528 451

% 11-1 10 Hihik2F 8] 4 i

TGk PNGN JIT I 5 1) FOVFII ) K7 i

0x00000000 256M - -

0x10000000 64M PCI MEM Lo0O CDWHB' 2
0x13f00000 M Video Acc CDWHB 4
0x14000000 64M PCI MEM Lol CDWHB 2
0x18000000 64M PCI MEM LoZ2 CDWHB 2
0x1c000000 32M LI0O ROM CDWHB

0x1e000000 28M LIO 10 CDWHB

0x1£c00000 M BOOT ROM CDWHB

0x1£d00000 IM PCI 10 WHB

0x1£e00000 2568 Registers WHB

0x1£e00100 2568 PCI Header WHB

0x1£e80000 2K PCI CONF WHB

0x1££00000 IM LIO IO CDWHB 3


hh
高亮

hh
高亮

yh
高亮


Jeits 2F AbFE 0 T

0x20000000 1023. 5G PCI MEM Hi CDWHB 2

i

C(Cache ), DOW ), W(F), HE-), B(F ),

JE P2 52 Mem_Win_Base, Mem_Win_Mask 27 17 #4416 .
JETTF R Y2 L10CTg A7 A7 e dE o

S RA], RTINS  BE I AT

11.1.1 PCIX ¥=#1 38

JEs 2F (1) PCIX #E I8 BE ] LLVE R B R4, n] DIAE A% PCIX ¥4
TAELE PCIX 2k I BISZILSF 4 PCI-X 1.0b F1 PCI 2.3 ¥i3t, Bt & /7T 0x1fe00000
FFAE1¢) 256 F7, Wik 11-2 s,

% 11-2 PCIX #4528 e & 3k

S W DN

¥ 3 T2 T FH0 Hiuhk
Device ID Vendor ID 00
Status Command 04
Class Code Revision ID 08
BIST Header Type Latency Timer CacheLine Size 0C
Base Address Register 0 10
Base Address Register 1 14
Base Address Register 2 18
Base Address Register 3 1C
Base Address Register 4 20
Base Address Register 5 24
28
Subsystem ID Subsystem Vendor ID 2C
30
Capabilities Pointer 34
38
Maximum Latency  Minimum Grant Interrupt Pin Interrupt Line 3C
PCIX Command Register EO
PCIX Status Register E4

FERGECIE B 25 (L S T, NI RE e A SE G B 4 PCIMap_Cfg %5 /74, TR hlas il
B PR E B R A R SRR iy 16 (o ikl B FR{E . SRS %) 0x1fe80000 JT4A 1) 2K =5[] AT 3
5 RIA] 5 ) 0 WA AC Bk o % AR HE PCIMap_Cfg[15:0] M2 = L 56 443 21 .
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11 £ERR 10 225 2%

Hic B R Rk A B LR 112,

15 1110 0

address

Y
16 15 0

pcimap_cfg
enc
pci_ad[31:0] 0
31 1615 | 1110 | 8 7

21
P—Conf Type
———Register Number
Function Number
Device Number
IDSELs

11-2 it & s Rk ht Ak pl

11.1.2 LocallO =588

LocallO a4t 7 Wi shg vy i 1, FEEH TER RS A5 ROM, EXAME
HEMAS ik, HAA ] R A Ay ) B IR (FC & #4748 W CRO8 LIOCfg). Hrp
wait Z4¥k liord 3L liowr 55 MR IR 1, SRl S% K 11-3, K 11-4. 4
B 5E A 16 B, 2 H ki CPU W HE bk A A — 1 15 3.

ick || | | | | | | L

lioden /

\ /
. \ an
liodir \ f
\Wi .
lioaddr — addr[7:0] ){ addri7:0]+1 pa-
/
. S b V4 N // Y
lioad — addr[23:8] D S— data { data /}77
N~/ N
—
lioadlock /. \
_/ \
— fr—
liocs \ /
\ /
P —
liord \ / \ /
ior \ / \ /

11-3 LocallO i 7
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lioden \ .f
\ /
liodir
. \’. ‘\
Iloaddr—(\ addr{7:0] S addr(7:01+1 —
!
i / \ / Y hY
lioad — addr[23:8] :<\ data_0 \f data_1 /}—
/ A
—_
licadlock \
s \
— e
f !
liocs \ /
\ /
Y — 1\
liowr \ / \ /
Y / \ /

11-4 LocallO ‘B¢

11.1.3 FREH= I 2§

KB CPU A% HM Ry Kt p 4 R b Wi 1l 5 004 T A 38 o REAR T T2 047 LU T J@ k= Al
AR At A 7 20 T A R W A RO R R R, IR R AR R CPO B A7 a4
SEXT 6 NI CPURZIK 6 AT AR Y, Herbr 4 ALK B INT3-0, B4
I REAE TR sl de o 1 HATT e e s oIS 2 f7 i eiX 2] CPU #%, iX
FIMBNHRLZE H Intsteer BLE ZFfranfaiil, 0 RN 0 ARHPITLL, 1 RN 1 ARHPIIZ.

o WA OG0B B A7 2 A2 DAL IR T ZORHAH Y. 1R o W e AT #25), rh Dhr s ol 67 2 2 %
JEVERCE IR 11-3. TP 208 1 i Intpol ZFAFas i E . HWi{HfE (Enable) MICE
H =254 9%: Intenset. Intenclr il Inten., Intenset WE H'Wi{fE, Intenset ZAF
a5 1A N W §E. Intenclr VEBR T WIERE, Intenclr FFAF48S 1 HIALNTIY
R WG BR . Inten ZF A7 28 BLHBCH AT & P WA RS Dl Bkpp B X k(s 5 Can
PCI_SERR) 1 Intedge MUE A e KiLFE, 5 1 Fonlkoffilk, 5 0 Fomfi-Pilk.
Wi A R P B) LB Intenclr AOFH I A 3 B ik hic s .

& 11-3 PR R A7 A

o Py A (U5 10 s PEASR AR {ED Hh BT
Intpol Intedge  Intsteer  Inten Intenset  Intenclr

3:0 RW/0 RW/O0 RW/0 RO/0 WO/0O WO/0 GPIO
7:4 RO/0 RO/O RW/0 RO/0 WO/0 WO/0 PCILINTn
8 RO/1 RO/1 RW/0 RO/O WO/0 WO/0 PCILPERR
9 RO/1 RO/1 RW/0 RO/O WO/0 WO/0 PCIL_SERR
10 RO/1 RO/0 RW/0 RO/O0 WO/0 WO/0 Denali
14:11 RW/0 RW/0  {#H¥ (7] (735 (735 INTn
31:15 (73
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11 B 10 48

11.1.4 PCI/PCIX {h#; 8%

PCIPCIX {48 SEIL T P AC Al S B SRR 31 2% (M B 29 o LT & AR
AL PXArb_Config FI1 PXArb_Status Z7 /785 . PCI/PCIX MK 5 N 22k fic W3R 11-4.
F 11-4 PCI/PCIX A Zkiii sk 5 N 2 2673 ic

WoRkEMNAL iR
0 PRI SR

7:1 AN Sk 6~0

11.1.5 BRINE

PRATURE TECH £ 8 25 () e B RN A8 T (1 S A T B, (H2 S5V FEIE ] CPU K= A
BRI R, Tty 2F 72 AR T s Ik R Dh g o 31X B InE CPU ‘5 4% PCIX
Pl g BRI P . AEAERERT, H4E 0x13f00000~0x13FFFFff 1154 2 2447 Js dn i 5 s
AT AR BE . Hdim % WL 11-5.,

ov_path

videoacc

.| yuvg | zoom . |yuv2rgb . | outbuf ,

Y

v

\4

11-5 b o5 I sd AR D B 4 3 i

BAF B N G AEAE S 7 g Ny 55 B 1N ANTE S R B A R S 30K
MEPE )G F . GenCfg A7 A7 2855 0 711 ov_en 4 Rl RENT, 244 O I s I A He
AT HIEAEA SR IR DI RERS, #HAE KRB L AR — ARG %

YUVA22 BEAR, BoR B Ll 64 RO BTN B AN 32 T 32 KUY 1
s BEAS 32 AN 64 1 U B B A 32 AN 64 A5 VOB SEDUAS 32
FATUNJE 32 S Y .

YUV444 BXTR, BoRBHRFIFELL 64 AN RUA AL S N BB —AN 32 FONHT 32 UK
Y AR BB AN 32 £ 32 fUM U Bl SR SAS 32 0N 32 sV BdE . ARG
AR S JG 32 A s YUV 3L 96 715,

A B B S IR, #0775 2448 A Uncached Accelerated 1) TLB Bidf . B
MO S A7 2SI B RT, 4 ov_ctrlreset B4, WE SEUETHE .
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11.2 FEFHR

11.2.1 10 #=HI F 1725
BT PCI SKANITAT [ AT e B 58 20 #0547 T 0x1fe00100 [ ZF A7 a5 . # 11-5 5 T
P IX A7 0%, £ 11-6 45 a7 A7 2 I PEG 1 B
#* 11-5 10 = T A7 a4

;1 FrE ¥ B
00 PonCfg R
04 GenCfg R
08 LI0Cfg LocallO fig &'
0C (N
10 PCIMap PCT st
14 PCIX Bridge Cfg PCI/X MFAH el &
18 PCIMap Cfg PCT Wi B30 5 A ik
1C GPIO Data GPTO %#k
20 GPIO EN GPTO J7 [
24 Intedge HH DT K e
28 N
2C Intpol R KT R T
30 Intenset b KT R
34 Intenclr Hh BT BB B
38 Inten KT R
3C Intisr Hh T I 5K R 5
40 Mem Win Base L WAF T D EEA 32 47
44 Mem Win Base H WAT- & Dk sy 32 47
48 Mem Win Mask L WAE T EHERS A 32 7
40 Mem Win Mask H PAE T I HERS =y 32 A7
50 PCI Hit0 Sel L PCI % H 0 #5HiHI% 32 47
54 PCI Hit0 Sel H PCT 7 11 0 il /=y 32 7
58 PCI Hitl Sel L PCT % I 1 ¥ 32 7
5C PCI Hitl Sel H PCI % [ 1 ¥l i 32 47
60 PCI Hit2 Sel L PCI % H 2 #5HilI% 32 47
64 PCI Hit2 Sel H PCT % 1 2 5l & 32 4

68 PXArb_Config PCIX fhkasiC &
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11 B 10 48

o ohk FAE ¥ B
6C PXArb Status PCIX fh#k sk A
70 (N
74 (N
78 (N
7C (N
80 Chip Config0 LA
84 Padlv8 Ctrl S REE
88 Pad3v3 Ctrl SHEE
8C (N
90 Comp Code TN S
94 Chip Samplel TN S
98 (N
9C (N
A0 oV _Ctrl 7R I A
A4 OV Ori Size I 4 B 5 RS
A8 OV_Zoom Size CNEISE NG
AC OV _Fb Base YEr NS Frame Buffer il
BO OV_Fb Stride YT B8 E % Frame Buffer [0 4%
B4 OV _Hor Zooml KP4 sl 1
B8 OV _Hor Zoom2 IRV 4 s 2
BC OV_Ver Zoom HE A7 T
O OV _X Pos WoR BB X AR
C4 OV X Width J3 e PRI RS [ 5 82
C8 OV _Fb Base Frame Buffer il
CC OV _Fb Mask Frame Buffer yu[H#Ehg
* 11-6 FAFATELIHIIA
fr I8k FBRA il BAME P B
CRO0O: PonCfg
15:0 pcix bus dev HiE lio ad[7:0] 1;22(;?6;;%;? CPU BHPTT
15:8  fr¥ HiE lio ad[15:8]
23:16 pon pci configi 1% pci configi  PCI Configi 5|JH{E
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31:24  fr¥ i
CR04: GenCfg
0 ov_en WE 0 FAT I A e
3l:1 fRE Hig 0
CRO8: LIOCfg
1:0 fiH HiE 0
6:2  rom wait 5 5 bllll1l Rom 4l e IEEIR - CJAIHED
Rom £ 4k 437 5
7 rom width 5 pci config[0] 0: 81v
1: 16 fir
12:8 o wait B 5 bll111 10 Hls e UEIR - CEIHED
10 FHfa e
13 io width 5 1 b0 0: 81
1: 16 fir
10 B n] FEAT R
14 iopf en E 1 b0 0: 2%F Cache Bt
1: foVF Cache HLisk
31:15  f&{ HiE 0
CR10: PCIMap
5:0  trans 100 BE 0 PCI_Mem_LoO & I BLSF Mtk =7 6 47
11:6  trans lol 5 0 PCI_Mem_ Lol 7 1 Wi Huhik 5 6 7
17:12  trans lo2 5 0 PCI_Mem_Lo2 7 I Wi Huhik 5 6 o7
31:18 {#H HiE 0
CR14: PCIX Bridge Cfg
5:0 pcix rgate W5 6 hl8 PCIX #5550 i) DDR2 & 15z H 1 B
6 pcix ro en =E 0 PCTX M &7 FO VS it 5
31:18 f#H Hit 0
CRI8: PCIMap Cfg
15:0  dev_addr E 0 PCT FCE 25 I AD £6 1y 16 £if
16 conf type ®E 0 e B 5
31:17  {&H HiE 0
CR1C: GPIO Data
3:0 gpio out E 0 GPTO %y 4 4
15:4  fr¥ Hig 0

114


hh
高亮


11 £ERR 10 225 2%

19:16 gpio in E 0 GPIO i N4
31:20 fRHE Hi 0
CR20: GPIO EN
3:0 gpio en wE F EOAEN, RS
31:4  fR¥E Hik 0
CR3C: Intisr
14:0  PHIERS Hiz 0 1 Ko, 0 FRpREA b
31:15  fiE Hik 0
CR24, 2C/30, 34/38: Intedge, Intpol, Intenset, Intenclr, Inten
W2 11-3
CR50, 54/58, 5C/60, 64: PCI _Hit* Sel *
0 frRH HiL 0
2:1 pci_img size E 2 bll 00: 32 {7; 10: 64 17; H'&: TR
3 pref en = 0 T AL BE
11:4  fx¥ ik 0
62:12 bar_mask ®H 0 o /MRS (R 1, IRAZ 0O
63 burst cap oE 1 FET SOV R AL
CR68:PXArb _Config
0 device en mE 1 AR 2% VT
1 disable broken  i£5H 0 NI E R e
AT SRR BN TR A
2 default mas en 5 1 0: FEERRE— TS
1o SEERBOA R
5:3  default master %5 0 MAAEFERRIN BT
MNBEA B 2% T SRS Z T 46 3 ik e 4
FEBRN AT N A IEIR
00: 0 A4
7:6  park delay s 2 bll o1: 8 JE
10: 32 JAM
11: 128 i
15:8  level 5 8 hol KT o — G v
s S o
23:16 rude dev E 0 A 1A IV R PCT ¢ 24 AF 15 3] 5L 2%

Jen] DU R R 3 SOk A e 2
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31:13  fRH Hi 0
CR6C: PXArb Status
7:0  broken_master Hig 0 fﬁfﬁﬂ@jiﬁi%& L
10:8 Last master HEe 0 B B2 i 4%
31:11 i Hik 0
CR80: Chip config0
2:0  Freq scale s 3 blll RAE B3 15
3 disable scache &5 0 2 2% Cache
4 imp first E 1 KA
7:5  {RHE wE 0
8  disable ddr conf L5 0 A% FH DDR2 P & vy 11
9 ddr buffer cpu Z5 1 B EE R A RV R BN AE
10 ddr buffer pci &5 1 B EE R A R VR R BN AE
31:11 ¥ Hi 0

CR84: Padlv8_Ctrl

0 compen E 0
1 comptq 5 0
2 freeze 5 0
3 accurate w5 0
10:4  Nasrc BEE 7 bl1111000
11 Proga =EH 1
12 Progh TE 0
13 Mod wH 0
14 Strb wH 0
15  En o 0
16 zoutproga E 0
CR88: Pad3v3 Ctrl
0 compen E 0
1 comptq 5 0
2 freeze 5 0
3 accurate w5 0
10:4  Nasrc BEE 7 b1111000

CR90: CompCode
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6:0 ddr2 asrc Hak
T RE H
14:8 pci asrc Hs
15 fr¥ H
22:16 sys_asrc Hisz
32:23  {iH JRgE
CR94: Chip samplel
9:0 sys clksel H{E sys clksel By b A 42 i 5 | B
31:10  fRH Hik

11.2.2 BRINERH FER
% 11-7 BRI AL g IR

(R FBLA Vi | RAE B

CRAO: OV_Ctrl Clgswhnidgdsi

AL 7R AR R

0 reset P 0 B PRt S A B 7 B4 % K I
] (1280 A RS WoRgz

1 Y2R EN (5 0 JEATHEAT YUV 2] RGB F 4%

2 ZoomEn D] 0 e T AT R4 T
IPNITISE LSy

4:3  inFMT ey 0 01: YUV422
10: YUV444
PSS PSA TR ki EATIVINE 3 R
00: RGB16
01: RGB24
10: RGB32

6:5 outFMT w5 0
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10:7 resolution IS 0

CRA4: OV Ori Size (JFUAEZ R~

10:0 X (e 0
21:11 Y (5 0
CRA8: OV_Zoom Size (4&/gUm K% R ~1)
10:0 X Y 0
21:11 Y Y 0

B RARE S B 2 H s 2 R
0000: 320x200
0001: 320x350
0010: 360x400
0011: 640x200
0100: 640x350
0101: 640x480
0110: 720x350
0111: 720x400
1000: 800x600
1001:1024x768
1010:1280x1024
1011:1600x1200

CRAC: OV_Fb Base (Y4HJE/NEZ N Frame Buffer [ anthiil)

31:0 addr

St
dm
(e)

MRS R Frame Buffer HIdCHs
otk #A_bnT DU ik 4 s e 4] DA R B
s dest x, Fl dest vy CHEIE O
FITFUGALE ), AN Frame Buffer
(RS A k254 VSRS .

CRBO: OV_Fb Stride (H4u7'ZE/~E% ) Frame Buffer i |n) 5 /&)

31:0  stride 5= 0

CRB4: OV Hor Zooml (/K F4gjiazssdl 1)

10:0 ov_seg size IS 0
27:11 ov stepx mE 0

CRB8: OV Hor Zoom2 (/K P-4idzhl 2)
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ARTICLEBI 1D 1R R U AR AL .
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10:0 ov_last _seg size 1i§ 0

28:11 ov size mul step DA 0
CRBC: OV Ver Zoom (FEH4HHEH]D

16:0  ov stepy mE 0
CRCO: OV_X Pos CE/nEIZM x miAhfz)

12:0  ov_x pos BHE] 0
CRC4: OV_X Width CJ5f %A% ) %6 )

10:0  ov x width wE 0
CRC8: OV Fb Base (Frame Buffer ;&@#nithtl)
31:0 ov_fb base mEH 0
CRCC: OV_Fb Mask (Frame Buffer yu Fl#hd)
31:0  ov_fb mask IS 0
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THE RS S0, 5 B 32 4
o ¥y 5. 12

AT EE ) X BB R BT AN
PP A

Z W, ov_stepx HI7E X
BORERI x AR, & MRS E
Jif e AR I) 5 52

Frame Buffer fcifhhl

Frame Buffer yi[HE#hd
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12 MEBEMLIL

AT Tl 2F ARGk — LE A EREDUA AR R 45 B, Wil IR AR
DRI ISR SR WAAE VT ) AL BESE, Rl g PR SR AUOL B A T R S
%

12.1 A PSS BT RFNTEEN B bR

# 12-1 451 T#E ALUL/2, MEM, FALUL/2 DhRE S e h $AT T F a4 B ZE IR Al
MEIRTEI R, ANEFE LIRS T4 X BT A IR 2 45 M i% 454 & 5 31 L 25 S A
PR 4R T B (- ANAEBEBS RN —HD. Flin, KE M ALU 454
FEIR Ty 2,1 XK~ ALU F54 145 R —f a4 e fa ge4a A . Pk, Bwi=i+1
AR CF —AMEHHGS E—MER SR ARt — 88 m— M2
FEER ] B U2 15 D BB AF 4 2 X PR A MRS, 1 Ron B aesE sz —ANBL L1 [ 4
L, n FORUIREIB R — MR R G, TESE n-L S A RE R MIRIE A . UKD
REFIAE I 2 IEER ARG A 1.

22121 FH A IR I RATE FE 1]

LR it PATHR A FEIR EENELE

BRRAE
ADD/SUB/Logical/Shift/LUI/CMP ALU1/2 2 1
Trap/Branch ALU1L 2 1
MF/MT HI/LO ALU1/2 2 1
(D)MULT(U) ALU2 5 2!
(D)MULT(U)G ALU2 5 1
(D)DIV(U) ALU2 5-382 10-76°
(D)DIV(U)G ALU2 5-38 4-37
(D)MOD(U)G ALU2 5-38 4-37
Load MEM 5 1
Store MEM - 1

e
(D)MTC1/(D)MFC1 MEM 5 1
ABS/NEG/C.cond/BCLT/BC1F/Move/CVT* FALU1 3 1

PRI 2y B 4 AR 4

GEIR R B 5, T LU BLR 5 s A 4
(Iz(a) < Iz(b))2( 1z(b)-1z(a) /2 + 4 —ez(c) 2 : 1
Hrrab=c, 1z : 7730 M4 ez : J5HE 0 AL

Sy B AR A, HARIK




12 HEREfiL

Round/Trunc/Ceil/Floor/CVT* FALU1 5 1
ADD/SUB/MUL/MADD/MSUB/NMADD/NMSUB FALU1/2 7 1
DIV.S FALU2 5-11 4-10
DIV.D FALU2 5-18 4-17
SQRT.S FALU2 5-17 4-16
SQRT.D FALU2 5-32 4-31
LWC1/LDC1 MEM 5 1
SWC1/SDC1 MEM - 1

TR 12-1, A LLR LA B

® X L[] Load/Store 45 AF [IAH R A BR AN 146 LL/ISC 154 o LL/SC A& 55 F5 A S 5 4E
HAE e T Reorder BAFIBA R, 10 HLELES CPO BAZI 2SI, A4 nl LUK R 5

® X T HILO Z5fess, HARem s BRI e A IR0 e i 25 A2 8 — FEAT AT
AL R I CTCLUCFCL, e ANV £ e ifie & — g e 54k

o XNRPMAEE ZEAMTE L B EA D& S 7 5 e A g 2 e s
(1, eI EE L ICRIE N 5 84 R K Fe 2 AH A .

122185 %

Jeits 2F SER T LAUR LRI R 29 78
o N5 /g BRI H A A7 4 (1€ mUlebR . Adh 12 45354

(D)MULTG, (D)MULTUG, (D)DIVG

(D)DIVUG, (D)MODG , (D)MODUG

TEFRAER) MIPS $54 8, VL MIBRIEAE — AN ERAE T 75 2555 I ANRR IR 0 45 R 35 A7
#(HILO), "BAI1{E RISC /KL P RMESE L. 4 TR LR, A AE A0
AR E A HILO T HHIE NIE ] B A7 Ao SRR A2, HH T /K 2611 n) L,
RZ MIPS AbFEZRXTIXLEHE 4 (A AT LE PR o IXLEF Fir S PAT R BE PR, R
WAL .
o LULISA MY T

Z: Wit 2 BAR TR 2 F 0.
® T AT T R B 2

TEPATE R R R, 2 R BRI B AL T RDIRAS, XS s A 1S 3AT]
AU RHEA], 2R e A AT IR

12.3 354K

Jeils 2F A2 R L IAT AL RS, A 0T b2 AR AT B4R 2R I A B T e 2oxt
REFFPERE ™ ZEWL R R0, AR THROR5E . He a4 15 TSl
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12.3.1 S X%

E—ANJEWIN, s 2F FTLA—A Cache 1T P EUH DU 4, (HIX PSSR AR Hgs
8 Cache 1TSS, FRATAZN FSLE 20 Mk AT (0 S AR H AT A ot 55, DUBEG
8 Cache TS, BEAh, W0 SRAE— KBTI MDY 448 4 DR R e 4R 4, B2 IR
(0% . IR —4 A 84, T AR TR, 455 W 438 45 i
Fo WIREJE — &R A, WEEB RN, Bt R AR FEECF—4 Cache 471
SRS IR P R4 . 0l 2F — AN R AR A — SR IR A VRAD, I — TR A
PEAE SRR A AT, S T RIS R oK 52 AT, B BEIRSE 5 o kL 2
—AFR

12.3.2 BiESRIAE

RS 2F MIALERZE R, $RA TR HE I — AN AR B AR5 TR 9 K20 10 449841
W], AR 1] DUE B I TR A S8 T Ress iR TAS 2 3. X
THATRIRS 2F Mo, B — A I 6 P00 L F000 A% A% 1 o (1 e A% 48 4t LU I AR A5
18, ToIR—ASI, B Tl &R S, R HArgA iy (BTB) ARES
H AN IER IR PC E.

G g T LIOE L LR 17 VR D B R e A 5 L IR T

o Jrih 2 F IR R A TN ik L ) v RE AL B SS AR, HOA R AR AR E A
— BN 2= . T HATHINT (Profile), & nT LIRS SERF (1 B S0 X AR 47 &
BT R HE, 1S B U (T 25 3

o LT REAFIEAIAZ N . —Fh LA U (LA GG R A A AR P AR L B i I M e RS R
A2 AP 20 4864 . W THENIZMEDEH 20 4464, XTSI, &
PHURE] 20 4462 10 TREFP AW BRI . JBils 2F SEBL T 4 FMER 804, &l LU
Kk o SC AR A B . T8I AT T R TR AL SRS AT Bh T AL

1.3 4 T BRI 0 — MBS . IEIIRATIT I, AR A A
I (1 77 AT T -

o AT

EEXT likely R 454 F HALBR TR 2

® G-Share Tjll#s.

— AN QLA R ) S A A4 GHR, Fl—AN 2K T4 ) s PHT . HF41F

HBIRA.

o BTB (i HArGAr)-

19 16 TR ASAHIRICIZBAT o BT 70000 25 A7 2 Bk 48 4 10 H br ik

® RAS CR[HHhEAR) .

4 300, TP R HOR B ) H bRk
PURAT JL AT A 75 2 R W 7
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fE ety 2F AhELgs LR ER /N O Likely ZREERS 354 . R Likely KEER5 45
A A VT G 2 Ak B 25 1) 7 S PR o A T BEARAG 2%, AR e X IR i 1 R AR BRI AN 2
FIFER R RO IRAR i P e AL BE 2% G B IO PF 2 LA B 2%, el 90% LA 1 1H)
IERPIN 2 . CHEanit, Jwits 2F BEREIEAI TN 85%-100%, “1-35 95%M 4 #5155
i FEIRXFME DL, Gieds AN A AE P 2K I Likely 814 . FL b,
BT R B A -mno-branch-likely ZE 1) GCC (3.3 ki) ¥ & TAEA B i

IR PR BT 4y 1l 3 MUK B, Hoh R 11 H bRk 7558 = B ot 5.
IR R A K RE I A AR, & v, WA 0 BUkl — & is
A, TEFH 1 B il PC+16 (1454, JiHA 2 B idik g PC+32 454, 78 3 1,
A SRR IR AT H sk . B DLk 588 D KA A5 45 2 B0k 2 LU — 28355 1)

Je s 2F K BTB AU FH T3 f7 de Bk 5 4 (145 JALR A¢FR JR3L AME IR 454).

I —A> 4 T RAS KT JR3L 154 (1) H Anthl o & E50R Bl R T A R vE e T
HRLEAE ] JR3L 45-21F A bR B0k [FIFE A B 3K

1233 (S RBENIES

G5 P B R RU BT AT, DL IRV A 4 Cache OISR 5 1T 5ot
TERBRH A4 00 FARHUALE R 55, JF FLAE IR D BT IS S H Cache 17

12.3.4 I8 5HE

JEits 2F WA HUECK IR 2 %0 D BT B AR 048 2 R, (H2 T AE S A B 45
BHIEAT BRICIEAB B AL TR, 2 s vl LAAE S REJE D B AL BE A5 HEAT B A7 IO T
PURIIg e (W GCCO ATHRA LI SRy, LS 2F WA BEIR S DUAIE 2 1)
IR TGO PR ey, E RN REA T LS (R L

12.4 7F{iEE8 15 19]

Load/Store 52 AT X A RGNEREA R K200 . a1 R — 2 Hdis Cache T A 46 B
TN EE, A4 IK LR A ] AR PR AT« a0 T4l UAE 2% Cache MIFHAMZLE (752
BEINAAME 11 40D, W HAE EAAT S E IR KR o A, ELFHATFIEF%E Cache
AT DAY H 3% 6 40E )5 R () M e A 2K

Jeth 2F 11 =2 Cache A7l 2 A%, 7t 512KB, U4 MRk AAHEL. & T4E
A AR FE S AT FIRE 0%, SRR ZE 450, RIBEFAnT LAYS K. JEits 2F 4'E DDR2
WAEEE A, B KRB T WA UG I IR . 5t 2B AN[H], JEs 2F (A7 TAE
SR BT R E, SACERAS A KR, RUL AR T RIENAZTERE. AN A
il g 2 W5 Bl LS5

JEts 2F H AT IIE AN WA A EAR AR 4, (E & T LU i Load-to-Zero-Register
SKIRFFPREL I DI RE, B O 5 A AF 4 — M4l O S 3 AFas ikl 0, BRILIXFEII T4
AT ] ILEPIRES, (H T LUa A —2e 5 3t N Cache. 4 T FRARTTAY, XFifa4
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AT (R INHBEAS S S A7 ) S, BV bl v Al 2 e Y 4 b 200

G PE AR NAZIS IR D AN DB IAE A VT ) o H AT S 2F AR BEZR FIA7 i HE 2 REIR R
(BPAfij2 Cache fivh, tBFFE 5 ANEWD, RIS 5 OB K2 AT L2 L+
Vi I ZEIR .

AP RN A . AR B, —2edlsk, FRETPHERRID M
P BCAEXS 5511 Cache AT 5 b, X FE T AR Cache 47054 %, 4 m] LAR%
fik Cache AT LM E H o« AEIBLE I AN 55 (1t GCC 1) Packed J& 1) HISEG1A (&
K, PO I E b, A% AN PRI T SR . AR 2F R EE )
Load/Store F&4 7 X 55 B3R, ANl A2 2K K47 il U 1) 5 SR A0S 55 U5 A7 F8 2% S 1 n) B
IR N AZRRCR S, B, AARDY AT SRR I AN (DY) Sl miat,
MR RGO EE; A R T 2L T AR A BE 58 BOX /MT 5% BRI
i B AT I e A A5 B R AR I PERE VT RE SR . SRS AU A ER A X S S 40
XFFEI0 o FRLLLZ B W Ad I 12 N A% B B E A A7

12.5 HiBE R

o MFFTA NI Ao, & 032 ABI HUIFIR T 16 AN H R, B2 2F
AL T 32 > 64 N1 FITF 257 A . A N32 or N64 ABI 5 B T & FE AL HL B8 (1 PE RE

o iHVERETI AR . s 2F PR RETVHE S v LU R IR P R SE N PERE S 4. S
PEA RN I v DATE S 43 A 3K A &5 BR CSOd A AT T 0 A QRS
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13 & 2F 51&4t MIPS & MIPS64 ISA =5

% 13-1 s 2F 5464 MIPS Jz MIPS64 ISA [t %

REEF

Godson2F &

MIPS III

MIPS64

CPO 7 17 #%
$22

7EREAT TLBWI A1 TLBWR
YEZ )G, Jeits 2F 1 ITLB A
S BN, T E AR
H CPO 22 77 {7#51 ITLB
f7K Flush ITLB.

MIPS 11 T,
HRAEH TLBWI A
TLBWR Hi7],

MIPS 64 [7] MIPS 11

CP 0 #frés

Tt 2F 1 CPO 23172811 24

MIPS R4000 1, CPO
Ziffes 24 ‘SR 25

{E MIPS64 1, CPO
AT 24 SHOE X

S 25 5, wiFAERETHE | 5 81, MIPS
$24, $25 %f 25 %ﬁﬁﬁﬂﬁﬁﬁbfriﬁ R PS 1 DEpC A4ene,
7%, TEIHZ W 5.19 7, R10000 ', CPO #F T EJTAG
7o 24 SRR . ’
MIPS  R4000 &5

CP 0 #frés
$27

Jeits 2F ANSZHKF CacheErr, A
CFFERL # & 1 5 A ErrEPC
HOICIR Bl H Ak, WA SR
ERL & 115 /45 [){Ik 512M
J4 Unmapped. Uncached . CP0
TATES 27 5N IR B A A74S o

R10000 #B % #HF
Cache Error %4},
CPO ZFf7a% 27 54
CacheErr 254745
ERL 474 1 B M
ErrEPC H B [ Hb
bk, HOAH P A AR
512M 24 Unmapped.

Uncached.

0

MIPS 64 [r] MIPS I11

TLB A

JEis TLB ANSCHFAN AR/
PO BERIREN, BT
[¥) TLB & IH) TR B i
BRI RN o

MIPS  R4000 5
R10000 £~ TLB £
T0LER A e B AN 7] K
NI,

MIPS 64 [7] MIPS 11

Hu sk 1 Ak

JEs 2F Bl 117 0 5 75 47 &
Load %4k i Ryt k5451 41,
Ji AT G I 4R TR

MIPS III f, |q%
57 2% Load Bl
B, G hE S B
G, 25 R
51 R — A~ Hu ik 41
Ao

MIPS 64 [7] MIPS Il

0




Jeits 2F AbHLAE A T

Jeith 2F 7 IR, R
W4, A, FIETIR,

Wk FCSR i A74= 11 Invalid
Operation Enable fi7 45 1 ¥
B, A SR TERERAE B
LA S S| - N i AN

MIPS Il [13F s
ARrh, 38 2 [R5
I, AN A TERL
ERAEHISN, (HIR [
MoE b IE & K
( OXTFFFFFFf  HY

MIPS64 [r] MIPS 11

( 0x80000000 %o .
0x80000000 00000000). T Fe
WS 2F 1Y) FCSR A8
- cc2ccr] X A A \ o
VR 4 IR [([31.26]]) iﬁ_cé; cj:f MIPS 11l 545 2F | MIPS64 ik 7 R
TS e, ek s | T L
M HIRZ R 0.
MIPS 11+ H
KX.UX.SX fif 5 X
Jeds 2F REHE KX,UX,SX SX QLRI
N 4y 64 frhhbfn 32 N
TLB RIS | XTLBEIALIGTLE | o T MIPSBA i MIPS 11
) ,
151 4 N 1 AR ]

HFT XTLB 3404y
AE A AR
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MULTG —3&(Godson?2)

31 26 25 2120 16 15 11 10 65
SPECIAL?2 rs rt rd 0 MULTG
011100 00000 010000
6 5 5 5 6

AR MULTG rd, rs, 1t

R4 ThER: 32 ity
?‘Elﬁ/?\%ﬁi rd € rs

M 25 A7 A rsth 320 3fe LM H A A- 2t 3200 M8, SX MR E R B A5 4L

=]

™=
*rt

AR

e A6ARL L IR o H R RS20 ORAFAE R IR 2 A7 s rd

FEATHG DL N #RAN S = B SRS

BRAE:

prod < GPR]rs]31..0 * GPR[rt]31..0

rd < sign_extend(prod31..0)

i1 41
"

RN

}J_L.



Bfsk A e BT R R 4

MULTUG —G4F 5 3% (Godson?2)

31 26 25 2120 16 15 11 10 65 0
SPECIAL?2 rs rt rd 0 MULTUG
011100 00000 010010
6 5 5 5 5 6

AR MULTUG rd, rs, 1t
82 ThEE: 32 M LA S Kk,
TRLHIB: rd €rs*rt
I P57 Brs P 324 A 3 LUH JH 27 A7 a rt P 324 (8, XM R R AT S 5, 7
HE—AeANT g R 45 RIPRI20L PRATFAERF IR B A7 s rd HH
fEATIE DL B #A S P E AR 7

BlE:
prod < (O || GPR([rs]31..0) * (O || GPR[rt]31..0)

rd < sign_extend(prod31..0)

i1 41
"
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DMULTG —¥¥F(Godson2)

31 26 25 2120 16 15 11 10 65 0
SPECIAL?2 rs rt rd 0 DMULTG
011100 00000 010001

6 5 5 5 5 6

1845 ¥ DMULTG rd, rs, rt

TR ThEe: 64 fity

75 1Ak

?[El:'/v‘f\%ﬁi: rd € rs*rt

M 25 A7 A rsth 64N Ife LLIE H A7 A2 28 it 640 AE, X MR E R B A5 4L

A AN128AL A5 R A5 R AIRGANT CRAFAERF IR 25 A7 A rd T
FEATIG O A S RS H

BRAE:

prod < GPR][rs] * GPR]rt]

rd < prodes..o

Bl 5b .

p5
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DMULTUG —L&fF5 X+ F(Godson?2)

31 26 25 2120 16 15 1110 65 0
SPECIAL2 rs rt rd 0 DMULTUG
011100 00000 010011
6 5 5 5 5 6

B HE: DMULTG rd, rs, 1t
82 ThEE: 64 fi LTS 14k,
TRLHIB: rd €rs*rt
I P57 Brs TP AR A e LUH JH 27 A7 A rt P 6ARI A, X MRESHE R AT S5, 7~
AN 1280 2 R & RPN PRATAERF IR A5 A7 Asrd HH
fEATIE DL B #A S P E AR 7

BiE:
prod < (0 || GPR]rs]) * (0 || GPR]rt])

rd < prodes..o

i1 41
"
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DIVG —F&(Godson?2)

31 26 25 2120 16 15 11 10 65 0
SPECIAL?2 rs rt rd 0 DIVG
011100 00000 010100
6 5 5 5 5 6

B DIVGrd, 1S, 1t
Fa 4 ThEE: 32 7 5 14k .
B4 rd €rs/rt
18 2 A7 disrsth 320 B Bk AT H B A7 dsrtrh 32078, X P/ MEAEEH R AT 77 55, 32
PRI ORAFAE R R A5 A7 dsrd
TR N A P AR AR RN

BlE:
g < GPR]rs]31..0 div GPR]rt]31..0

LO « sign_extend(q31..0)

i1 41
"
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DIVUG —E£F 5 FR(Godson2)

31 26 25 2120 16 15 11 10 65 0
SPECIAL2 rs rt rd 0 DIVUG
011100 00000 010110
6 5 5 5 5 6

AR DIVUG rd, 1s, rt

TR ThEe: 32 fik

=]

(=]

G rd €1/t
I8 FH 25 A7 i rsth 324 A8 B LA FH Z9 A7 2 rt b 3247 1, IX AN RAE SRS 2 AT
A7 B RATAE R IR Z5 A7 Asrd

FEATIG DL N #AN G P AESARS

BRAE:

g < (0 || GPR(rs]31..0) div (0 || GPR|[rt]31..0)

rd < sign_extend(q31..0)

Bi5h

ERS

(735

R o
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DDIVG —X{¥-Fx(Godson2)

31 26 25 2120 16 15 1110 65 0
SPECIAL2 rs re rd 0 DDIVG
011100 00000 010101
6 5 5 5 5 6

14 #%3: DDIVG rdrs, rt
82 ThEE: 64 fif 155 A%
BLHB: rd €rs/rt
I FH 27 A7 2 rs P 64K AL B LIGE FH 27 A7 2 rt P 6ARI A, X MRERA A 55 64
ST 7 PRATFAE IR R 25 A7 Brd
ARG O N #BA S AR S

ik

rd « GPR([rs] div GPR{rt]
Bl 5h:

P
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DDIVUG — ¥ 5 W FEkk(Godson2)

31 26 25 2120 16 15 1110 65 0
SPECIAL2 rs rt rd 0 DDIVUG
011100 00000 010111
6 5 5 5 5 6

4 #3: DDIVUG rd, rs, 1t
T8 ThEE: 64 fr AT S50
BLHB: rd €rs/rt
I B A7 rsth 6407 (E Fr DL F 27 A7 s rt b 640 (8, X PN RVERCER & e 5 4. 64
ST 7 PRATFAE IR R 25 A7 Brd
ARG O N #BA S AR S

B
rd < (0 || GPRIrs]) div (0 || GPRIrt])
i1 4F:

G
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MODG —k#(Godson?2)
31 26 25 2120 16 15 11 10 65 0
SPECIAL2 rs rt rd 0 MODG
011100 00000 011100
6 5 5 5 5 6
?E‘/v\*%ﬁ MODG rd, rs, rt
oA ThER: 32 (g 72 B Rk KL,

§HEIR: rd € rs% 1t
I8 FH 25 A7 i rsth 324 {8 B LA FH 9 A7 2 rt b 3247 1, IX M RVEEES 2B 17
A7 T 2 BUARAFAE R BT A7 A rd R

FEATIG DL N #AN G P AESARS

BRAE:

g < GPR]rs]31..0 mod GPR]rt]31..0

HI « sign_extend(g31..0)

Bi5h
p5
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MODUG —GfF5 Kk #(Godson2)

31 26 25 2120 16 15 11 10 65 0
SPECIAL?2 rs rt rd 0 MODUG
011100 00000 011110
6 5 5 5 5 6

B4 # = MODUG rd, s, rt
B2 TNRE: 32 (L LA 5 BBk A
§HIR: rd € rs%rt
T A7 A7 A rsth 324 (B ok LA FH Z5 A7 art b 3247 4, IX PN ERAERCHR & e 54k, 32
LT A BRA AR R R P A7 dgrd
fEATIE DL B #AN S P A AR

BlE:
g < (0 || GPR(rs]31..0) mod (0 || GPR[rt]31..0)

rd < sign_extend(q31..0)

i1 41

RE RS
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DMODG —® F K (Godson?2)

31 26 25 2120 16 15 1110 65 0
SPECIAL2 rs rt rd 0 DMODG
011100 00000 011101
6 5 5 5 5 6

84 # = DMODG rd, s, rt
FEL TNRE: 64 (A7 75 5 B BOR L,
FRLHAD: rd €rs%rt
T 25 A7 A rs 64N bk LUIE F 27 A7 28 rt P AN ME, X ANMRAEER R AR5 5. 64
LT A BRA AR R R P A7 dgrd
fEATIE DL B #AN S P A AR

ik

rd « GPR[rs] mod GPR{rt]
Bl 5h:

P
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DMODUG — &5 5 X F K (Godson?2)

31 26 25 2120 16 15 1110 65 0
SPECIAL2 rs rt rd 0 DMODUG
011100 00000 011111
6 5 5 10 6

84 =, DMODUG rd, rs, rt
FE2 TNRE: 64 (1 AT 5 B BOR
FRLHAD: rd €rs%rt
18 Z5 A7 rsth 640 AH i L FH A A7 e rtr 64 (8, X MERVERHE ErT 5 2. 64
LT A BRA AR R R P A7 dgrd
fEATIE DL B #AN S P A AR

B
rd « (0 || GPR]rs]) mod (0 || GPR]rt])
i1 4F:

G
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K B-1 s 2 517500 Paired-single(PS) 54

Fmt Fmt=22
OP
ADD Add.ps
SUB Sub.ps
NEG Neg.ps
ABS Abs.ps
C.F C.F.ps
C.UN C.UN.ps
C.EQ C.EQ.ps
C.UEQ C.UEQ.ps
C.OLT C.OLT.ps
C.ULT C.ULT.ps
C.OLE C.OLE.ps
C.ULE C.ULE.ps
C.SF C.SF.ps
C.NGLE C.NGLE.ps
C.SEQ C.SEQ.ps
C.NGL C.NGL.ps
C.LT C.LT.ps
C.NGE C.NGE.ps
C.LE C.LE.ps
C.NGT C.NGT.ps
MUL MUL.ps
MOV MOV.ps
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MADD.fmt—JF 55 &

31 26 25 2120 16 15 11 10 6
SPECIAL2 Fmt fit fs fd MADD
011100 011000
6 5 5 5 5 6
A

MADD.S fd, fs, ft
MADD.D fd, fs, ft

ESThEE: 7S IsERE .

S AHER: fd € ((Fs * ft) + fd)

TR R AE ATt E R DL Rl w7 aefsh IO, 1581 afefi.
B R AR A AR I, ARIe AR XA
b # 7 A2 F B FCSRIF A B REA B, &5 RERAFkfdrh . R AERCRIZ 545 R 2 fmt

f e

Bk
vfd <« ValueFPR(fd, fmt)
vfs « ValueFPR(fs, fmt)
vit < ValueFPR(ft, fmt)
StoreFPR(fd, fmt, vfd + vfs * vft)

B4t
ANE I Hp Ak B A1
(73R
7 R
AKE 151 ARSEPLRAEB S
TR A IS fnbic]
i
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Bk B Je VBT R4

MSUB .fmt—¥% 3R

31 26 25 2120 16 15 1110 6
SPECIAL2 Fmt ft fs fd MSUB
011100 011001
3 5 5 5 5 6
B

MSUB.S fd, fs, ft
MSUB.D fd, fs, ft

ESThEE: 7S I5E G I

4 HIR: fd € (fs * ft) - fd

TR R AE ATt E R DL Rl w7 aefsh IO, 1581 afefi.
LT KA A astdh M, SRIaH g R, XM EH
b # 7 A2 F B FCSRIF A B REA B, &5 RERAFkfdrh . R AERCRIZ 545 R 2 fmt

#% .
vfd < ValueFPR(fd, fmt)
vfs <« ValueFPR(fs, fmt)
vit « ValueFPR(ft, fmt)

StoreFPR(fd, fmt, (vfs * vft)-vfd)

i 4
AN H] Ak B g8 451 A1
(NGRS
TF R
ANk A ARSI ERAFE A5 A1
ToRAERAER 41 SR
T ¥
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NMADD.fmt—% S #3e inE 4t

31 26 25 2120 16 15 1110 6 5 0
SPECIAL2 Fmt ft fs fd NMADD
011100 011010
6 5 5 5 5 3
o AW

NMADD.S fd, fs, ft
NMADD.D fd, fs, ft
ESTIRE: L/ n 4 R b
AR fd - (s * ft) + fd)
FeR T A AE AU B SR LAVE i AF A s IR, 1938 — A afef. AT e
P RETAA AT, A Rie AR . XNEEAR AR A IR s R,
KA (AL BT AR A I FCSRIG U BT BEA A, SR IR fd T . SR AEHOIs 5 45
FHR A% 20
Bk
vfd « ValueFPR(fd, fmt)
vfs <« ValueFPR(fs, fmt)
vit « ValueFPR(ft, fmt)
StoreFPR(fd, fmt, -(vfd + vfs * vft))
B4
ANE] T Ak 2 25451 41
(ZEEERaIPY)
eI
AN 51 S ARIILEA 151
TR ARG S ot
i
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NMSUB.fmt—¥F s 51 ) ey BN 11

31 26 25 2120 16 15 1110 6 5 0
SPECIAL2 Fmt ft fs fd NMSUB
011100 011011
3 5 5 5 5 6
o AW

NMSUB.S fd, fs, ft

NMSUB.D fd, fs, ft
ESTNRE: ARl gs RIS
EAHIR: fd < -((fs * ft) - fd)

FeR T A AF AU B SR LAVE g AF A s R, 193] — AR AT SRRk
LVF AR BOME, AR RieH A R . INEEIRS IR AR s R,
KA (AL BT AR A I FCSRIG U BT BEA A, SR IR fd T . SR AEHOIs 5 45
FHR A% 20
Bk

vfd « ValueFPR(fd, fmt)

vfs <« ValueFPR(fs, fmt)

vit « ValueFPR(ft, fmt)

StoreFPR(fd, fmt, -((vfs * vft)-vfd))
B4

ANE] T Ak 2 25451 41

(ZEEERaIPY)

eI

AN 51 S ARIILEA 151

TR ARG S ot

B
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