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IR J5 IR K R TR K P o 3K — 2 1) 32 BT A A TR 4 7% 48 2 IR Bk S 7 1) LA
S HArthk o AR TR A A R 7 XEAT IO Likely S84+ 4 F H 428k
Fa 4 RIS N B, dmias al LUE R R Likely $54REATER TN, St- R TR
Al BHT Bk 7 1l [AEBkEL e 2 W A% H brk (BTB) ik [HlHikkAk (RAS)
T H Ak

BHT 4 —A 9 (7104 i % /748 (GHR) F1—A> 2K T i i & (PHT).
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8 gty 2F AbBESS H

PHT [REIE — /N PIAL IR 5%, 0000 TE A I o s o0 1, FRO A 2 - He s ok 1.
MBS E R T 45T 2 I TIel e e 2

16 Lift) BTB T~ 900l 27 f2 28 Bk 15 2 00 H ARk . R0 BTB CRAFF AL TR 2 1k
FUH brdbtl, DU AWMU 308s . R AR, THEESIEDN T 2 ISt
i G

MIPS F5 4814 Call #1 Return $54-, % #5548 Qump and Link) 54
A jr3l FRA AT R ACR AR A, Jeits 2F SEL 4 TR AR RAS, R0 H R
BEREIR A BPRE I PCH8 JEA RAS, MiiEH jr3l #r4 it RAS i TH4E 4 jr3l i H
Frihl

et 2F 538 = RRK P BRI K R . EIX—2, PUSTR 2Bt 2F N
B2 SOE A T A3 Ay B AL . T s e TE AR e RURRIEFR R BUE AN 64 114
B, FTUREE A AN TR . A T MBI S I L, A 2F S 2 HH T —4%
RIS TR .

1.4 HFHRBEMZ

et 2F A A B AF SR HE I i AT TR AR A FL i 44, Jorh e ORI R ) B 2T At
KN 64 T, St 2F R PR 64 TR A B 25 A4 R (Physical Register Mapping Table,
AR PRMT) SRARATH) B 25 A7 2 I 45 14 2 A7 a ] R LS G &R o

Jeits 2F RN BLA AR AR AR AL T LU USRS I —4>: MAP_EMPTY K /R1%
YRR ZFAF4 A A, MAP_MAPPED K i W HE 75 A7 4 OB WL (HAH N A S
[, MAP_WTBK F/RiZWHF AL ME LS, MAP_COMMIT RNz H &7 4%
AR PEp P S /NA

EFAF A ATk, FATRAEE A PRMT KA RNZIELS AN & /248
SRC1. SRC2, Fl—A~Hirarfras DEST 45 Frit IR ) BE 25 4745 ' PSRC1, PSRC2 Al
ODEST. [Hll % HEr% 4745 DEST ZEC—AMIREHN MAP_EMPTY [ — M) Z 174
PDEST, i Bc )3 547 23 IR A ECh MAP_MAPPED. [A]I& L PRMT %75 PDEST
JEGERE) Z5 A7 4% DEST I HT s .

FEAT R PRMT 38 3 18 40 25 A7 2 PN L a5 A7 2 VISR OC SR ) IR N, s T Ay 2 [+
—IAE AT AR VY SRAR A R BA OGP E . W ARAR S A IR AT A74s SRCL FlA—Ha T 4R
A B ) H 2547 2% DEST AH A, ) A () SRCL X R ) 3 %5 A7 2e 4k B /0 ¥y PDEST,
MmaE A )N PRMT it (1) PSRCL. #H A1 J5i 3% H PSRC2 A1 ODEST .

ST E 4, YA IEEsS PSRC1, PSRC2 f1l PDEST #t 1 J5ikig 4K
Gify 247457 SRC1, SRC2 Hl DEST. H¥RIZi {7455 PSRCL M1 PSRC2 X3 {r f ik
TR 2 [ A oG ODEST BRfE7E ROQ 1, 7E4R-A2HE A8 I H TR ISy HE 75
1745

T A HATIN, %3541 PDEST XM [ PRMT I 0 MAP_WTBK, H/RiZ% %1788
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/m-gmm\
gty 2F AbBESS H

I AU LF T, o IRIHRAn] LA % 27 A7 A8 (AR

ARSI, 1%F54 1K) PDEST X[ PRMT T 4 MAP_COMMIT k7, ODEST
XTI PRMT T# A MAP_EMPTY RZ, R i35 50 e H 1K %5 47 #s PDEST Ji&
A FRZRIRES,  FERETBOZTR A 1) H AR 25 A7 4 SR IR R R4 BE 25 A7 4 o

N T 1 25 A7 2 T iy 44 TR 2 1T DU H — AN 6504 23 4748 1T B[R] B 0 N 22 A4 388 25 A7
a5, RI—MBH AR L TR 2 e BT B — RN 5140
TTAF AR R 2 NP BEZFAF AR B8 T — N RN XS M Ar A b B2 IR 46, e oy
AT T AEK G P ) S8 AR I 2 445 %« M AFIS AR BL 5 A
SR IR

1.5 F6- KA AL B 4745

A AT A 5 AR B0k B B EE AT . Jeits 2F B N7 1) 23 41O B il
JE RMUTAERR IR B8 R R Bl 1% SR 218 B0V R R Rl o A — MR Bl 16 Tl

TR T LN B, FAIE 2T PRMT RS E e B S e s, mf
ik PRMT R IAH R (B E RO A HEASUT 3R I N LR B b 1R 3d v DL R A PR B il v
FUH T L A IR A788 5 R 45 JR 2R B Forward S 28119 H bR 25 A7 855 LU e YA
BT HE R IF o &5 R ZeM Forward Sk H LA DIREMME, 45 R G RS AT
SRV HARFAEAs 5, M Forward S ZE T — 44 Bz 1) 45 R DL S AH AR A1 H
PRAAFR T

PR AN O B i 40 e 22 1T DURSR T AN IR R AR BOAE A& 1 1R 48 2 2 AN DRk . iR
PR Bl [m— A DR 2 RS i 1R 4, WIkHes “&7 BT KA
FEPDR B ot T ] —> AGE Hekid sk i — S8 L AE R BB T ) “ ARl 7.

MNER B 3t R ST R 484 1) 27 A7 2 HE B E U PR B D REA AT o Jeits 2F 5 — A
S TR YE R — N A A e, K/NER A 64%64. € A AR EE 3 AN E DA 7
AN, Hr ALUL AR 1 A58 H 3 ANt 1, ALU2 FITAEEAF A 145
g VR 2 AN B0 o V7 R AR SR HEAT 3 N VR 7 AN 1, e N R Al
1 A5 0w R 3 ANz 1, YA 1 A5 o R 1 AN szm A 10 s UEoRA7
AR o 8 RUMVE R A B I Bl A5 4 Fe %, W MTC1, DMTC1. MFC1. DMFCL,
CTC1 M CFCL i Vs A7 Etfa il By AL S e, DAL B U A7 30 A A T

FEBEFE 41 Branch and Link $i5 4 FR P 1T B8 BRA AT o 5 4 1) Taken 47 AR5 DA
FIebs thJf B S A A7 A HE A A X B N Dh e iR A

1.6 HLPATAITHREER4F

B2 M\ B A7 2 HE P S CERAE B0 AR 4 Fis 2 1 2 T0326 21 A 3 1K) T B S A2 B U A7 SR AR
1T, Tt 2F WEEANE AR ALUL F1 ALU2, PANTE S FALUL FiT FALU2.,
5E L ALUL 04T 5 Ul B4R 5. BAr . LR, Traps LA 84 . 5 ALUL
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Vo0 2F KRS T

PATIIFR A 1 358 AT I 5 1E.

E R ALU2 PATE RN IR BAr. Lhi. DLRIRRRIR S . E maRiEA 4
WKERAE, SEIRN 440; S AFRUCRA SRT ik, ARk, EIRMRIEERERIAR
[N 4 $03) 37 FIARSE; BTy Hifth ALU2 BUATHIFES 1 M5e i dT 510,

TF i FALUL $UATVE S V7 migledds. 7 migfein GO BUAXHE. BUR . KR
Boo wir ks . . BREIES . FALUL (WP IEE N S RUKERE. Hbig b
I Bk REERH . i, BB AEiRN 2 31, @7 st A U A iR o 4 4,
TE Ik TF I TR AR (PO ZEIRY 6 H1.

77 FALU2 BUATVE SN, V7 migleid. 77 sl (OO 17 SRk V7 U1 7
VEo HorpiF sy, V7 AR, IR GO M AERUKERME, IEIRN 6 i1 VR AR
FFE RO SRT 838, MARRWUKERME, AR RN, 5RO BEVE i bR
FEIT AN 4 B 10/17 FaANGE,  FRIXORSFEFTJ7 4 I A 4 %) 16/31 0455

B T HAT MIPS 1 77 538240, T S IhRe iR AE n] AT IAT HORS JETF i 48 4, |
15 64 At FIRE vF S AN SR FEERAE Oy W FRANRNID . 4, TF i ThRE
PEERTE LY BT e A s U8 (FMT) AT 8/16/32/64 7 SIMD £ ik fide 4

1.7 85 A FIReorderfA\ %

IS 2F 1, FRAIF RS R E 44, GLF RS FIHAT, (P45 . Reorder A
% (Reorder Queue, fij#x ROQ) 1 5ifa & MIHFEE W, "CH MR IR P IRAF I K Ze P
A OAE AT i BRI MFe L. FeAPUT I E MG, ROQ % IFE Tk T4
ATIXLEFR A . ROQ 5 2 1] LAFRI I 754 64 45954

TSR TE L AT AT B FL 7 44 (W AR A AEIE N R B 3 (1) [ 16 N ROQ. Mt N[ F 4 E N
ROQ_MAPPED k7. #EAEME, ROQ H s TE 45 N ROQ_WTBK, #BirsHE
1 ROQ_BRWTBK R4 kA A ROQ BRWTBK [ RS 454 10 ok #4685 43 1% 31 kb 3535 (1)
HAl A MR PR F R 452 I HRAT 85 AL 1E He A8 S5 D0 3 I 70 e A S5 DI B DR TR 35 DL BT e 7%
Te 4 MG 4IRS, IHIRAE A ROQ_ WTBK. ROQ WTBK RAMIEA7EH A ROQ
(I BAB S I AT DASRE AT

ROQ —#11# % v LIFEAZBA A1)k DU 4 ROQ_WTBK R FE 4 . #2238 54 1) PDEST
FI1 ODEST 4% £1) 25 17 28 B iy 44 AL A PDEST I 1) E iy 44 hy AL B 28R A T84/l ODEST
TR LSS, B KN A7 BAF AR (1) Store $i5 4 T LLIF AR 12 CUA7-fifh 2 o

h T SEDURE R B4, LEFR AT RERE & AR BTSN AP R PR C S5 A ROQ AH Y (1 15
Ho MBI RSk ROQ AT KT HEAT B A AL EE, SEFIAME R F4hE 41 PC {H4%
B AME ISk B OCI CPO Zifrds . AR B SRS B3] S b FEAR 3 1R N 1] k2% 5]
PP I 4iss PC
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a lmre@%\

Vo0 2F KRS T

1.8 FBHUH M BT

R IR A TEE A 4 a3 N ROQ FHLR B 3l [ [ i 1E N A% A A o S B BA 71 [ ] ] LA 7%
P2k 8 KRS .

MR IR RPATH, HREAFIP AL TR S PATIT TR M B, XEE B HEE R
FRA 1) PCAH, MIZAHFEIE S I Taken £i7 55 .

HERBIRASPITIE, RS RI BRI X288 R FE IR AT JALR $54 10 H Axithik
FAFEAEAR A T ERE I W FIFE R g 2 2 5 T ER IR (bR B AT . B RS HR 2 IIPAT 45 R AE TR
AC T L R 2 O B IR FoR 18 IE BHT. BTB. RAS fil GHR LAREATH: oK1
RS T o

T ES 2 482 RS 5 T $8 2 #R T ZEUN o F A BN 19— A% 0 1) 8L o] ) Wy
TR e TP BL P HAT (145 2 WL 7RI 1) e B 5 2 A, WRESTE U I B E 2 )5
Tt 2F HE RS R AL LL R 2V WML A SEAR R, IF R Ta A E R BAS T AL
EAR RS BRQID X EABIEAT oS . M THBIES, XANPRIRE R EEERB IS AL
By N TS, EAMRRRRE RTINS B S A . X Ry
X, B84 H T L e E O 1 BRQID FITHIMNAS #4454 () BRQID #fi i ' A
X TS T 2 (P

1.9 fFf# V5 a) B Al E

Jets 2F fEA T RGN R AL FR AR IR K e e G B EA . et 2F —Zidr 4
¥ Cache K/NAR 64KB, % Cache K/NA 512KB, 4R VURE A AHER S5 #4; Jeiths
2F Fr AR T DDR WAAFEHIasE: 05 JBits 2F 1Y TLB JLf 64 T, A4AHECE e, AR
WS — AN AT ELOURT—/MEE T e 2F Tl AN 24 T A7 A FIRT— > 8 TR 2R 3 A
IR ARG, LIV AE4R2FLUF AT, JEBHZE Cache. Load JHMIHATHIE &
&

ot 2F ViAFim/KEe oy 4 o RSTIR/K AL VA7 KRS B bk iz S ib fm, 58—
FaE i Mk aE SR SRR L T T AU A7 KX B TLB AT Cache: 55 —4A7E TLB T
B4 6 ok Wy B IE TR RIS U7 1) Caches 35 —4A4R 4 TLB 1 Cache [ nl 25 A i Cache
se A ORI VTAE A 28 DY FAdEvs i) 45 R 5 0]

e 2F [RA7EAE 228008 40 £ e bl A 40 fr 4y BEkbdl, JEiak— AN A TLB
HEAT MBS B4 . 1% TLB AL —A> CAM 3 547 M kb 1R A AR G A 4k B K — A RAM
T AE R DTS U RA AL, s 2F 1) TLB A 64 i, KA AAHELE 4, &Iin] LA
Wbt —ANET TR —AME T, Bty 2F [ TLB (AN EEEF AU B I U HAT R ThRE, &
Sl I AE TLB R — TG In— AT IR 7 SR SER P o %07 7T CA R T e, RoR
FHRY () A5 o] A AT o SR (EECER I 2 vy ia) TLB B, B T80 A R BR A 2 4h ik
BEAT I PAT R A, a0 R EUHR INAH B (1) TR BN AN AT AT, s RAEHEER 1 4h . AE3RAE
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Fats 2F AbBEES A

Agh, BRI LR 5 o HERR Fr e ik 2= ) BEA T B AR 9, vl LA 2B v Kk 2 40
I 22 o X i BB AT ) ARk B

Jeits 2F (448 Cache 17 64KB, 4 VUBEALAHIBRZE#, B Nk 32 5475, RAIKE
WU 5Tk . 1% Cache KA R hlik Index DL EEHbbE Tag LLREAT FF4T 1) Cache A1 TLB
k. T Cache MAF BB 16K ¥ Gedf/MRE I 4 £5), ML Index KPRy A7

(13:12) nf g 5 LR Tag MIAH AL AAESE, HAE RS0 22l 1T vU 45 ¢4 (Page Coloring)
BIEIN T R /N (R DT 16KB LL_FD KA vl iz ik Index 51 AN —%n)# . Jet's 2F Cache
(R AR 2 20 AR i 1 RAM. 4 T MK Cache Dl phse, Juils 2F K/ A
512*256 17 [{] [ 45F— % Cache 23 A PUAS 512%64 7 (14K, I FeiFf AN [AlAA 3 A 5 [ it
1T LAFEAIC Cache U5 [R5, {E Cache J& 23N ¥ [MIEERAE Refill . iz 5 f5 V5 A Cache.
DA KA B RAL 5 105 [0 = Rh R U 7] Cache i I pp 2, Refill HAT 5em AL 6%
FERHRAEIN S B A B AR e S

VIAERAFIE Jeits 2F £70ifi T REMEZ 0T el ® 24 NARPATER) Load B
Store #:4F. AR Load Fl Store #AEEL/FHEABANS, AHFEIA7AFIH F2 e AT TRE 5 IR
RIFHEA . VifERAFI fuF Cache KA VI AEERAE IS IRIM) 224~ Cache 2R 8aliim H (1 Ui A745
VERELEEAT . Jeits 2F 75 Cache BBV AFAH DG AN T B HEAT VA7, VA7 B\ 38 i 4y £
A RH I EU 3 B 2 A R U A 4 A TR R AR DG o BROBCER VR HE N NI, i 3o il Bb A 4% 7
R e 1T AR SR — AN XS R bk A B AR A s AR ERAE AN S, I bk
Eb e 4% 7 AT R A A AL B 45 e S T ) — Mok B 1, EL BN — AN R — M kb 7
R

—%) Cache KA MIHLFR B U AP AE BUBOE N R RN (Miss Queue). ‘RRLBAFIALT
f§4 Cache. %i#li Cache. %% Cache. DDR W i hlasfE . AL SysAD R4 4f%
12 [8) o ZBAFIE—2) Cache SR IR FR BT A7 35 E 07 W) 4% Cache, JFHEAHN 115
lv) 45 SR R [P] FUR 26 3% 0] — 2% Cache; 76 2% Cache V5 0] BN U7 8] N — A7k 28 o R 40
ENERFE T, AR Y. 1) [ 2 SRz (R — 2 L Je—2 Cache. Jeits 2F [¥1 2R A 1136 S H5 k%
55 (Store Fill Buffer) fift, RIATEUEZ A% [F]— Cache JLit) 5 i K& AE 4l
JRSERE) Cache B, 8 f T I b B R AFA 4 1j ] o

Joits 2F S5 T H B 4% Cache, —# Cache [{jHe K/ 32 775, #& 512KB, X
FH U % 2 AR BE Z5 40 . RS 2F ) 512KB 2% Cache H1 64 /> 1024*64 £i7[f] RAM B4 i,
BER VG 0] — 2% Cache I, HEFT AN RAM HRIr) ik A8 G AR D 6.

J00s 2F N FRARE BT A A7 28 ¥ 1 T S DDR2 SDRAM AT MK FRitE(JESD79-2B ),
YHRK 4 M BNAE Bank (1 4 > DDR2 SDRAM  H k{5 5528, — L& 15 A2l
bt S 2k (13 ArAT b S 26 A 2 7324 Bank S 2k). Bt 2F P ERER I A7 4 i 2%
SEIL T AN Page EBEUCHS, EPAT—IRUIFERAE, WAFEEHIZS XS Open Page 5%
IClose Page # I [111% 4672 HH A FELES R SEBILIY,  JCRG AT vt A DRkl
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N lmre;s\

gty 2F AbBEAE ™ T

1.10 Jeits 2Rk /NG5

JE 2F Je—K 64 fn. DU . BLF AT RISC AbEEE:, SKBL MIPS 1 R4 4.
AL PSR A BL P AT HOR (N dFfeds Edn 44 . B TS W EE) A1 Cache
FAR (UnqEPHZE Cache. load 5 &N AEAH GRS A FFHARD, 4T 4% Cache.
DDR2 A fil#s Al 10 a8y, Kb mifi /K200 10 fig
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a lmre@%\

Vo0 2F KRS T

2 it 2FRLBE 2R Fe A EE ML IR

4 CPUIR A — 4% 32 (IR A7, IXEL4R AR XM RS =R
AR, WK 2-1FR, SLEIEEERS (8D, BEEIES (-8D RMZFFAAaiE4 (R,
A 7 5 LR a2 2T AR A TR 2360, I HLAE A 9w B a AR 1X =g 4% Xl LA
R 2 R 28 (R AT At

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

OP RS RT 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 &t

oP 6 7 #RAED

RS 5 LR A A5 A7 f 4k

RT 547 Hax CUETH D $5AE a7 47 ae mLBb i 55
Immediate R ATAIE

Target 26 7Bk H bl

RD 5 {7 H AR A A5 A7 45 K

SA R VREZVA A

FUNCT 6 {7 D et

FRA AT LU — 0 LU L4 :

® Load and Store VjfFE4 1k FEAFFIEH A £ ds L A% 3 30 . Uifrda 2 # 2 r |
a4 -1, BUORZIR BT SR I ME— U A A gt &l 25 A2 n b 16 457 1%t
SRS

e Computational VI 84545 ET A2 (HINFE AR B4 B4 FeMBRiLEAE,
MRS T AR EA R (R, BRSNS 45 RSB RAFAE F A48 ) For
BRI Ak (-2, Hoh—ANEEECE— 16 A2 RIED o et 2F fAb B4R IR S B
T HE I, BRIEFBERAETE A, F R 8 — ANl A (1 B 1A A7 #8 R B o
HILE HIFILO 75 f7a%.
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i 2N
gty 2F AbBESS H

e Jump and Branch Bki% 17 SC 484 SRR P 4 H . 20 bk Bk B R A
“Jump (BEH” Q- R-AL), PC (F541H i) HHRIMBRELHa 24Pk “Branch
(307 Q-2 Bkfe 4 R R RAFAE SR 31 5 T A7ds

® Coprocessor PipbHE 454 5¢ B AL EE 85 P9 SRR« DM BELS VT 8RR 2 |-
RFE4 . Jeits 2F AR FESSE AN ACEE RS . 0 S EERS (RGALFESS) A1 1 S Hpab B
ar RGBS .

0 SHMbHEEE (CPO) ML CPO [ a7 47 f% K BE P A7 I AL B 575
2-9 .,

1 SRS (CPL) fR GV RS, ZHUATRS, RESY RME st HIRS .
XLIR S HR SR AT DiRAE . BB\ B X IR e dg AT 0 4, M o x5 4%
fa AT PR M AR

e Special FFRTR A SE ARG RN S ERAE . IXSEFR A0 L R-AL

e Exception SRS 5B, AR H T LA B 2130 H e AL 3L n)
XS A R-ZURT -4 A 4% 2

KRS BIAER

=

* 2-1 BIR 2-9 HIHY TBR 1 S HE B8RS LIS T 12

#* 2-1CPU A 4E: Vifrir%
OpCode Description MIPS ISA
LB W |
LBU WA 551 |
LH IR |
LHU WA 5 2P |
LW Hy |
LWU WOEFF 57 |
LWL - 2ol |
LWR Al |
LD OB 1
LDL B 23 11
LDR BB A 5 11
LL EUbR 25 A Hi il |
LLD b 2 A R0 il 1
SB FEFT |
SH prR e |
S\ 125 |
SWL {E IR |
SWR e A |
SD AERF- 1

BB AP R AR 55 A PR 7
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l'm‘gmn\ pits 2F AbPESS L T
OpCode Description MIPS ISA
SDL AF T 1
SDR AERTF A 78 11
SC W5 T AT |
SCD WA A T AR 1
SYNC [Ekz |

*£ 2-2CPU fR44E: HARIES (ALU SZRPEY)

OpCode Description MIPS
ISA

ADDI pIIALIE |
DADDI PRS2V I 1
ADDIU IR 5 ST RIEL I
DADDIU BOTEAT 5 X 7. R 4 1
SLTI ANFAr R I
SLTIU TS /N W S |
ANDI ERRE |
ORI BRYAIE |
XORI S YRR |
LUI QYA IV =T DA |
#* 2-3CPU A4 HARIEA (3 #HEL, R-1Y)
OpCode Description MIPS ISA
ADD il |
DADD R Il
ADDU JEAF5m |
DADDU TEAF 5 XTI Il
SUB ik |
DSUB Rk "
SUBU TEAF 5 Yok |
DSUBU ToAF 5 Rk Il
SLT INT R |
SLTU L5/ N TRE I
AND 5 |
OR 5% |
XOR Bk |
NOR Ak |

AEECE R S5 AT R 2 ]
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P,
Jes 2F AT 28 T S

Mu'ggt_zz‘;
/ l.m1gs:|n\
* 2-4 CPU 54 % RIEMBRIEIR S

OpCode MIPS ISA

MULT Te |

DMULT K- "
MULTU TAF 59k |
DMULTU TR 5 W7 e Il

DIV 53 |

DDIV pYE S Il

DIVU TrF Tk I

DDIVU TEAF 5 T B 1

MFH]I M i B A7 HUE 28 A7 A7 4 |

MTHI MIE ] 25 A7 a5 A- 502 hi Z 1748 |

MFLO M lo B A7-# HUE 200 FH %5 A7 |

MTLO MIE ] B A A2 502 lo Z 174 |

MULTG pits 2F 9 GODSON2
DMULTG Tt 2F X3 GODSON?2
MULTUG et 2F oA ok GODSON?2
DMULTUG Tt 2F 5 73 GODSON?2
DIVG Jeits 2F [ GODSON2
DDIVG Jeits 2F XU GODSON?2
DIVUG ety 2F A5 bR GODSON?2
DDIVUG Jeits 2F A5 0 bR GODSON2
MODG Tt 2F SRAH GODSON2
DMODG Jeits 2F WU SR A GODSON2
MODUG Tty 2F TofF5 2Rk A GODSON2
DMODUG e 2F JoAF 5 A SR AE GODSON2

#* 2-5 CPU f584%: By e84

Opcode Description MIPS
ISA

J Bk I
JAL SERIECR 1R 7 |
JR Bk B A4 18 10 4R 2 I
JALR AR M TR I
BEQ FHEE N Bk I
BNE ANGE Nk I
BLEZ INTEET 0 Bkt I
BGTZ KT 0 Bki% I

AR PR AR RS 1O AT FRA 7] Loongson Technology Co.,Ltd
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pits 2F AbPESS L T
Opcode Description MIPS
ISA
BLTZ /N0 BkEE |
BGEZ KT EEET 0 Bk |
BLTZAL /NT 0 A PR |
BGEZAL KTPEEET 0 A 7P |
BEQL AHAE ) Likely B4 I
BNEL ANEE Likely B I
BLEZL /NFEREET 0 ) Likely Bk I
BGTZL KT 0 M) Likely B4 I
BLTZL /T 0 I Likely Bk I
BGEZL KT T 0 M Likely Bk#s I
BLTZALL /NF0 N Likely 1R 1
BGEZALL KT EEET 0 Likely o FH TF2)7 I
#* 2-6 CPU IR&4E: Bfifes
OpCode Description MIPS ISA
SLL B /¥ I
SRL B I
SRA WAL |
SLLV Qi pe vy 4 I
SRLV QR pd - vey 4 I
SRAV AR AL |
DSLL PSR Yy 1
DSRL PIE SV EY ;7 1
DSRA WA HARAH Il
DSLLV AJ AR R e A Il
DSRLV AR B AR Il
DSRAV A AR R HAR A Il
DSLL32 R85 /e o +32 Il
DSRL32 M-I #+32 Il
DSRA32 A HARAT #+32 Il
#* 2-7CPU 844 Friktr4
OpCode Description MIPS ISA
SYSCALL AR H I
BREAK Wr R I

AR PR AR RS 1O AT FRA 7] Loongson Technology Co.,Ltd
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Jes 2F AT 28 T S

* 2-8 CPU 54 %: mHiES

OpCode MIPS ISA

TGE KTEHET A I
TGEU LA S HRNT BT A Il
TLT NN 1
TLTU LA HNT BN 1
TEQ EENEUN 1
TNE ANZEFAN I
TGEI N e A RRVALIE- g EPN I
TGEIU KT8 TR 5 LA ]
TLTI N A IEA{TZPN I
TLTIU INT IR 5 SRV I
TEQI R EVAIE (PN 1
TNEI SRR IE (PN I

#* 2-9 CPU 54 %E: CP0O 54

OpCode MIPS ISA

DMFCO M CPO & A2 W 7 Il
DMTCO 1 CPO 23 {748 5 R "
MFCO M CPO ZF f7# HX |

MTCO £ CPO Zifr#s 'S |

TLBR B 5|1 TLB i Il
TLBWI HR5]1 TLB I il
TLBWR HREALP TLB I Il
TLBP 7t TLB H 48 2R VUL 1 Il
CACHE Cache #:1F "
ERET i 1R (A "

AEECE R S5 AT R 2 ]

Loongson Technology Co.,Ltd
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Vo0 2F KRS T

3N EHE

Jeth 2F MbFRAS SR T — A IR N E BT (MMW) |, ERIH A B TLB
SICE AU Hh - B A7) BE bk 1R A

AFEATHER T AT 8% () A - RO 43 R), Dbk B A B bk i B e, TLB
A SEBLX e W N 44, Cache, BAKCA TLB 3B 1142 11 RGP Ab FL 88 (CPO)
AT o

3.1 REERERTLB

O RS R S B PR R R TLB RSEI . 55211 TLB J& JTLB, [A Iy
FEHE TLB, Hab, it 2F AR5 M7 1084 TLB LAZEfEXT JTLB 5w 4o

3.1.1JTLB

h T e PO IR AT R AU I B BRI R, et 2F AbBRES SR TR, A&
FHIRBLS AL TLB, JTLB H T8 MEdR b akwus, et s F# K5,

JTLB A7 BRI A2, 0 R0 bk 2 () R b 2 ) AR AT S ) AT 1473
Bk . AEBRAMINSOLR, JTLB 45 64 X &FMBRI, fVF 128 THEATIE

AP HIL I 73 ) FH A P Bl 42 S RS 225 T 18 R/ P A7 AN ] DR Bl P 5 e S s

B, TUHIR/NATLLE 4KB £ 16MB, {HAAZIEHE 4 £ . CPO 77 {7-#% PageMask
Tl s I BT RN, IF HRXAME SR AR S — A R R [ I8N TLB Hp e DRI
YEZRGE AT USCHRRAN R/ D R I LU AR H I, SR AR [ 1847 I I 21 L fg
[ 5 RN T o S 2F AL BEERAEHE K AT LAAE [F] 38 AT IS ZISCREAN [FER /NI 0T, SR VR4
RGN E H IR IS Fldn,  migg b DXt a] LU — AN R IUORMEAT A7 R

55, et 2F AL PRERAE TLB SR 2 RIS fige R FH B AL 50 ) SR Sheize £ 2248 1) TLB
I

HHARE TLB [, ki CKSEGO Fl CKSEGL W AZ kb #= fm] Bt (WL
3-5) AT GG ), P A B bl 2 R kg 2 — AN RN B .
VERGE A — € BE N TS AE TLB o, AT HBEAUE e th 25, XML R T
fF AR RGP m R RE, SR AU . SRR AR A S I 2R 48 LR T (50 4 A e — G i 4
MR EAN .

SHEAN TR UL, JTLB I 4EP 1% JU I ) Cache —ZUMEJE M, F:4N TUHE Ry 2 A K bR
itl: Nge3d Cache (Uncached), %% Cache (Cacheable Noncoherent), &3 #&3F Cache
Jni#E  (Uncached Accelerated) .

3.1.2 84 TLB
oty 2F AbFRESMFE 4 TLB (ITLB) 5 16 NEIH, /ML T JTLB AR, JHE

eI S B AR R S5 LA FRA # Loongson Technology Co.,Ltd
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8 gty 2F AbBESS H

AN K AH IR R A 6 T WS I (R I TR OB A2, BRAIR T D3R o RFAS ITLB R I H Rk
Y—T1, TR/ PageMask P A7a KA g« ITLB Fi5 4 ik [l S5 0 £ 4 b bk 1y ke 55
REHATHAT, MIMiHem THERE. 24 ITLB fR R IR AL, A JTLB A R AH R [ 10,
BEMLIERE AN ITLB RIHHAT e, 1TLB (MEEXT P2 58 A . AbBLEe T B O
iE ITLB 5 JTLB 1—3, Wik JTLB #AE N 2K ITLB 2 ok, WIFE LA AR L&
RAMHT ITLB, 50 ITLB n] A& LR EF IHAE .

3.1.3 KR

WR BRI S TLB Fh RAS LI R il —2 (BRI TLB #vh), W43 5 i wl
MTLB U, FF R A e 4 pl A 2 k-

WHR RIS TLB R AT 2 20 1) R f s AN — 30 CB TLB 2R%80, W) CPU =2k
—ANH, I BRSO TR FEHHAES TLB. A EE T LS4 1 TLB
IR, Al ] DA AR A HL ] S A R A TLB Rl

3.1.4 ZLjifyH

JEts 2F AEEEERXS TLB it AN H 5 N ) i ik — BN O, BT fUE
] PRI A L], X — s G MIPS ARBEES 1 Th . 2 Ty h A s P 3 i
TR TLB, DAt 22 Tt s Hh AR LR AN 21 o 22 Tt P I DU A B - AR
PEEPEHRIA AL 2 T o (s DL A o

3.2 AbPEARPER

gty 2F AbFEES A 3 M ARRI, 2S5 HE MIPS &b BEZS AR, ity 2F AbBEEE H
SCRE BRI, e AR — A 2
3.2.1 AbFE A} TAERE

DU = Ah 2 (0 A 3 2410 2 20 TR B AT«

o B (mmMARGKIICH): FEXFIB T A BE R AT LAY il R AR AT ] 75 47
i, BAE RGN E NI AT IE AR

o EHM: KELLS LSBT, Bl RGEN)— LR IRV 18 1T %A

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

SR DI I RAE RS (FENRZEE D AR FF A7 KSU TRAH R A7 K S B
Fro LM (ERL &AM BUHIL—AMIAN (EXL LB I, ALk s ]
DB A 36 3-1 B T =R i KSUL EXL 1 ERL BB OL, R
TUA] AAS DA Ko

eI S B AR R S5 LA FRA # Loongson Technology Co.,Ltd
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gts 2F AR PEERTH 7 T 0t

el W
/Anongson\\
2 3-1 A BEES ) TAEREL

KSU ERL EXL i
10

2 1
0 0 FH AR
01 0 0 (SRR
00 0 0 PAZ AR
0 1 %l 42 )
1 FER R )
3.2.2 HuhkE R
Jeits 2F AbEEgs SR 64 A i R HEAR S, I ELATARCRUE A 32 A7 i b,
3.2.3 FESHERHR

Jeis 2F RFLHBSKELT 564 11 MIPS 1R A48, SAMERIIN T —SLRRFIIT 465,
ST 4 LB A RIS B.
3.2.4 Rkt

Jit5 2F AbFEHE R T AL/ RRIRRE

3.3 #uhkZ= 1]
ARG I B AL 25 1), AR b 23 ), FZit TLB HEAT e SeHb bk 563 1 J7 v

3.3.1 Bt =5 g

Joith 2F AbFESLAT S AR AU LS ) P P Ml 2 R 5 B b Ak 2 1) R0 P A2 b 2
FAZE A 64 A1, IFFAL S — S AL (b 23 10 B, B KBk 1TQROY % .
3.3.4715 F3.3.675 43 HIHA T X = A hEAR )
3.3.2 P F k=S ]

] 40 {7 Mk, LbER SRR HE 2 (RN R TR T . LR /N ek
Sz b AR 1 T v
3.3.3 fE S Hbhk#E 3

HEAT B SEH BRI, 150 ER RS AL BB 45 R R FUL RN TLB A A7 50 i S0 s 41 o
MU (VPN T4 TLB R I VPN 58, 3 H 40 51 i iy A a0 (AR —Fh
JNAT

o TLB X Global £74 1

o PN ERUMHER ASID 3k —FF.

TLB v 7o WRA L E4E, A CPU <774 TLB K m i, PAS At

AR PR AR RS 1O AT FRA 7] Loongson Technology Co.,Ltd
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/““‘;"%:x;\
8 gty 2F AbBESS H

RE UG RS A7 AU SR FOF IS TLB.
IR TLB fiveh 1, WA TSR TLB HHEH, JF5 ST A S i Offset 5, TR
PrEidthl. U WAL B Offset /5 iz St Fe e (i e b A2 TLB.

K Hodik
Hilk (VA) 5 TLB st Ak Lt
8 -
G |ASID| VPN
(2) WA B, &R TLB
Ent

FEHHE (PA) EfZIF TIHES (PFND PEN i
M TLB it ; \\

(3) {m#s & Offset A&l TLB, 1
JEHTPEN 5 I8 ) 2 il PEN Offset

Yy ik

] 3-1 HE s B

Kl 3-1017R ki S il e e, READL M4 — A 8 A7 bl = [RIAR AT (ASID) §7RE T,
AT T N SCU R FEATTLB A BT 4% . ASIDAFJAECPO EntryHi 75 4745 11
Globalf; (G) FEAHM TLBER I H .
Bl 3-287R T 64 A i sE b FE e B2, XA R T B oK UL T 16MB AR /)N LTI
AKBIPI DL -

) B 2 SR 1 B R/ A 4K AT IS O, T A% & Offset ( H s 40k ik
(¥ 12 fir, FESUL Mk Th )T (1) 28 7 M RE 515 VPN, I T2 5] 4G AN TR K,

B R 8 2R T 0L R/ 16M F 5 O, 0L fm e &t Offset o A R il b bl
W) 24 £, RERAHBNE IR R ) 16 A7 kR 5T VPN, H T35 64K AN TTR KT

AR PR AR RS 1O AT FRA 7] Loongson Technology Co.,Ltd



/ioangsan
vty 2F Ab3R S T
MEHHEZR ]G5 256M )™ 4-Kbyte TT
71 64 636261 4039 28 bits = 256M pages 12 11 0
ASID Oor-1 VPN Offset

8 Lr24 L \25} 1

| Offset H %1%

TLB It B YN 1
wcy  |1LB v
KM 63: 62 {7 T N
HEEEL . LA o ! e a— .
o H b2 ]
PFN Offset
7y
TLB 5% % TLB Offset HiEL
H S | LI A7
/‘la p N N AL N
71 64636261 4039 24 ?g 0
ASID Oor-1 VPN Offset
8 24 16 24
16bits = 64K paaes
e b5 ()40 1% 64K AN 16-Mbyte 5T
K] 3-2 64 R R 0L bk 4
3.3.4 i P k=5 |g]

PR, R AFAH B (User Segment) [, 45— 1) R UL IE 23 1A]
HARANA AT (2% 775, 454 XUSEG.
Bl 3-357n T H P ik (8], o DUAE A P ety B REEGA . ARt N Ui,

P BONHEE O &b TTF4R, S4ATaE SN 3E R G B AR 1% B (XUSEG) . fEAN A
K, TLB X} XUSEG Bt mip ab BE 7 CH—FF, IFE 6l &5 A LA e Cache.

MALFEESIA Status 25 A7 g (K (E A I AL = AN 4k KSU=10,. EXL=0. ERL=0 i,
WEFRES TAEAE R PR .

OXFFFF FFFF FFFF FFFF

Address

Error
0x0000 0100 0000 0000

1TB

mapped XUSEG
0x0000 0000 0000 0000

& 3-3 JH BT R Ao 2 il
Pl A B0 R R Ul (58 63 A7 25 40 RLnZi#R S 0, s FAT(— A58

AR PR AR RS 1O AT FRA 7] Loongson Technology Co.,Ltd
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8 gty 2F AbBESS H

63 7355 40 AEANAN O ML #OK S B LA R 5, 4 XUSEG Hihk Bt TLB 6k
i F] XTLB FE I i) &, Jeits 2F kb3 %) XTLB H [0 & 5 32 A7 T TLB [ HE i) &
A R B 28N 1 Rk

3.3.5 B H bt 25 [a]

B R N R A IR RGN E ZERIRE RSP, EIEM N
BATEWRZREEUT, BE RGN ILRIB BT S RN o B b 25 (R fe it T 7 3
RN R 7 ) IO RS AN Bl 25 [R) o A BEMbRE 25 () (1) TLB B2k i XTLB FEIE AL BE 28k Ak
i,

B RS CORT Y AZABE A W] U ) 7 PR 2 )

b PE 85 1) Status 27 47 28 IEL R I a2 =A% 4 KSU=01,. EXL=0. ERL=0 I}, &b
PRAS TAEE R BRI N o B 3-48 R T4 BB (1 FH 7 R0 S b il = (R OO

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 EEIEF A3 RS B ]

o 64 AL FHIBI, H il (XSUSEG)

BRI, 247 ) il 28 0] 5 H 64 AL bk B B A (55 63 ATER 62 {7)
9 002 B, R —AN 454 XSUSEG B Mgl =% 7], XSUSEG 7 5% 1 411 FH /-~ #h
HEZS A 20 (AT) AT, SR Rbat gy R, b 8 f7ff) ASID H, TR AR
GerbE— R R fl ik . k= 1) AL 00000 0000 0000 0000 JT44, %I 0x0000 00FF FFFF
FFFF £5 50,

o 64 AL BRI, i B2 [A] (XSSEG)

AR PR AR RS 1O AT FRA 7] Loongson Technology Co.,Ltd
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Fats 2F AbBEES A

AEHPT, 2 64 frHuhEM S AL (5 63 FI5S 62 1) 4 01, 1, FEJPfEH—
AN 7ok XSSEG [ 24 Hi & B Ul bl 2 0] o eI el bl g, hn b 8 4y ASID 1,
JER AN ZR G ME— (R RE b . stttk 3] AL 0x4000 0000 0000 0000 FF4f, %I 0x4000
00FF FFFF FFFF 4

o 64 fIAETBIAR, ST FIHihEAS ] (CSSEG)

R EAIUT, 2 64 AL HURERI S AT (5 63 FIEE 62 A7) A 11,1, FEFPfH—
AN 7ok CSSEG ks 45 B st ik 25 0] . #FE CSSEG ") F-4ik 5 32 £ il N 7E SSEG
W) S AR o B R LAY RS, b 8 £ 1K) ASID S, TER— ARG E—
[ REFA L . 2% 18] AN OXFFFF FFFF C000 0000 JF44, %I OXFFFF FFFF DFFF FFFF

+
4h

3.3.6 A% L= ]

AL PEAR IR Status B A7 (REI L TR 4AF: KSU=00, 8{ EXL=1 5 ERL=1 I}, 4t
PRAS TAEAE MR .

5 22 40 RS AT B — AN AN AT E N N AZARE S, OF — LR BT 1AM R B 4

(ERET). ERET 5544 Ab B 245V 52 21451 71 e A 1y B A [P A

AR FEATA bk = 67 (AN R], AR AR FO Rk 23 TR) 48 20 S AN R DI,

3-50T7R.

® 64 {7 I, 7 k7R (XKUSEG)

FEWEAECT, 07 [ 23 8 9F HL 64 A7 R S L ¥ 5 = AL 00, B, F2 74
— A7k XKUSEG [ hE#3 18], XKUSEG 78 % T 24 ui . kil 2= e . b i)
bR, ik 8 A7 ASID 3k, TR ARG ME— 1 R AL

® 64 {7 I, METEEIhEAR ] (XKSSEG)

W, U5 B 238 IF H 64 A7 bk 5 »iAr A 01 I, R —4
5 XKSSEG [ et il 25 0], XKSSEG /& 2414 H g sl bk 2= 1) o b A i FOl b il
R, b 841 ASID Bk, TE—AN FR G ME— [ R L o

o 64 NI, WFiHihEZEE] (XKPHY)

TEWAZBEUT, 2 64 (bl S s AN 100 B, FEIPAEFH— 458 XKPHY 1)
FERIMHE A ], XKPHY & )\ 20 2345 1) Y AZ A B B2 TR (R SR A o D7 I AT AT Mtk 55 58
FIE 40 7K O IOAEAE R 5 DiE bR 2 . %) XKPHY 15 M AZ L TLB MEATHE
HEAR e, TR AL 5 39 25 O A Btk . BRI LR 2E 61 212 59 {745
il & ik Cache 1 Cache —2 b, 53& 3-2 fik ¥ TLB 1) C MAE S A

o 64y NI, WML R (XKSEG)

FEWEBT, 2 64 RrHuhE 1) s AL R 11, B, F2 P48 A DAR P AN ik 23 1) 22—

n NAZER LA ] XKSEG, By e lthhb g8 &, fn b 8 A7) ASID I, &

R — A F G P ME— I R

eI S B AR R S5 LA FRA # Loongson Technology Co.,Ltd
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S Jeits 2F AbFE 2T 7 T 0

RNV RVANE 3 &a8: 01| Raud ] P N N A& 5% 8
o 64 ML KEMEIR, FezibhlZsE] (CKSEG1: 0, CKSSEG, CKSEG3)
TN, 64 frbdil s e 115, JF FLERIME % 61 258 31 M7 iy
PEFREET 1, FERE LU R YA 512M FA5 k25 1) ef g —As, AR — AR 56
30, 29

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 O0FF 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

K 3-5 WIZEI T, & EL, PIAZHUEE S Al
m CKSEGO: % 64 i jEflihlz=[m ALt TLB, 5 32 fi#zl i KSEGO 3§

AR PR AR RS 1O AT FRA 7] Loongson Technology Co.,Ltd



S \ gty 2F AbBESS H

7%. Config A /7-#% 1 KO $8 % & #7181 Cache Fi1 Cache [1)—2 1 g 1k

m CKSEG1: % 64 {ii il 25 A AL TLB A% IE Cache, 5 32 fiifiist

) KSEG1 %

m CKSSEG: 1% 64 i bl 2= () a5 BB bt 2], 5 32 7T

] KSSEG %5 .

m CKSEG3: 1% 64 {7l Huhl==a) h WAZ e fU bt 2% m], 5 32 frsi i

KSEG3 %% .

3.4 RGEHI P Ab B AR

RGAEHI AL BEES (CPO) 17 07 SCHF AR B8, JE Sl e e, AR AR B, DA K — L8k
BagAE. JEits 2F AEPEARA 26 A CPO Z9 /41—~ 64 T TLB, BEASwff-dstiifamME—

(R 25 AE a8 . R THIEETRE2 H 5 PN AP B 6 1 25 A7 SR (M I
3.4.1 TLBERIFHIHE R,

Kl 3-6FK/RTLBRIMIME A, Wb 4 MEAEEntryHi, EntryLoO, EntryLol, PageMask

P A7-fhe PARAT A DY F 2

EntryHi, EntryLoO, EntryLol, LLJzPageMask?y 47 #% A1 TLBIM 1 0. ME—FH)

ANFELAETLBINAE —NGloballs (GA7), EntryHiaf /7 e %A, TmfE A4 b 2.
3-7. Kl 3-8RI 3-943R R TZER 3-6 TLBI &M,

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|MO
30 28 3 1 1 1
63 3433 65 3 2 1 0
0 PFN C |[D|MO
30 28 3 1 1 1

3-6 TLB %1

eI S B AR R S5 LA FRA # Loongson Technology Co.,Ltd



3
/ S \ Jeits 2F AbFE 2T 7 T 0
31 25 24 1312 0
0 Mask 0
7 12 13
Mask...... U LL A
0 PREE . HANZIE 0, BERIRIA O,
K 3-7 PageMask 2 {7 #%
63 62 61 4039 1312 87 0
R Fill VPN2 0 ASID
2 22 27 5 8

VPN2... B TSR 2 (L 2 N1,

ASID... Mk 6 1D B, — A 8 Rr, J1IFik % ML S TLB: 0 F 5 IUE R R R 50
BRI

Rooviii. X, (00->F )", 01->%FH, 11->%.0y) 7 UGHEL R ikl 63:62 17 .
Fill....... fRE . B0, 52,
Ouevnnn.. PR . SAMBZE 0, BERIRE 0,

K 3-8 EntryHi 2772

63 3433 65 3 2 10
0 PEN C |DIVG
30 28 3 111
63 3433 65 3 2 10
0 PFN C |DIVG
30 28 3 111

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

C......J85¢E TLB WU Bk @k, Wik 3-2.

Do AT . WHEAAEBEE 1, WIS TR IC I AE, BInS o %07 SERs BSR4 07, K
PE AT FH AL DR B 1) )

VoA A RCE R IR TLB RIUZ AR &0, K74 TLBL/TLBS K2

Gou..... AR . WIS Lo0 Al Lol Hhxt N A AR E 9 1, WIFE TLB 2 ki Ab P 3% 2% ASID.
O, PREE . BHANIE 0, BERIRIA 0,

| 3-9 EntryLoO 1 EntryLol 75 {7 %%
TLB it @A (C) $Re Ui M Z N 275 75 2@ i) Cache, 1L it Cache,
)75 B EHE Cache 11— JEYE. 3R 3-2 &Ko) C LA F) Cache —EP: JE k.
#* 3-2TLB Biff) C {7 [H1E

Cache—Z 1t B It
0 PR
1 PR
2 A EiE %47 (Uncached)

AR PR AR RS 1O AT FRA 7] Loongson Technology Co.,Ltd
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s OF ALFEES H 7 F

3 3 — Sk e # 5% f7 (Cacheable
Noncoherent)

N

N

N

Ak = g2 A7 % (Uncached
Accelerated)

~N (o (o~

3.4.2 CPO H1E%
% 3-3 W T 5 N AEES HIAH K CPO 24748, 4 5 250 CPO /-84 HHT T 524 (4
% 3-3 WP EIMISEN CPO 2748

HEAT B4

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 e ik 2 Yy 3 M bt i B o AR

7F R ik B0 B L L HN), CPU K i b lik i) 8 £i7 ASID (4 Jmify G WA s )
A TLB Lifr) ASID 47 HeE:, BH2RILES. 7ELLEE ASID (1 [H] i ik 75 ZEAR 4 v FEhs
(PageMask) FEK g ik i) = 15~27 £7 A0 TLB T5 A p 5 HEAT VLR LL 4% . A5 TLB
THPUCHAD, MUCECH TLB IR ) BE b bl A5 ) 45 47 (C, D AT VDo XF—AM 20
hlAE gk ul, ULECH) TLB T V AL s, (R EVLHC LR N AN 18 VAL A
K 3-1017~ T TLBHIE 4 #d F4 .

eI S B AR R S5 LA FRA # Loongson Technology Co.,Ltd



/Aoongsan\\
Jeits 2F AbFE 2T 7 T 0

R G N)

KT A O Ik
(A R XL 3.3 %

Mol
i

ED

B[]
i Al

(ZE

Fm

SIRUS )
Hhik?

»
P

A 4

XTLB
/TLB Refill

D

TLB
Invalid

(e

C=011,?
(cacheable
Noncoherent)

v
AT ik Uj 1)
Cache Cache
Yyibbhl i)

K| 3-10 TLB Hbhil-#%#5

3.4.4 TLBRAX

0 B T TUB SHICHCRERRAE, 31% A TLB AR l4h . i 4Ly 6B (D
VYRRV R AL, 31K —A TLB £k TLB A4k i C K% T 011,,

AR PR AR RS 1O AT FRA 7] Loongson Technology Co.,Ltd
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/”quﬁ\
8 gty 2F AbBESS H

PR Z B H Y B 3 - Cache 5 10 N AE, 15 WANIE L Cache.
3.45 TLB}54

X 3-4 7 T AR CPU Bt it T80 TLB #4EH R4,
* 3-4TLB 54

BAERY R i

TLBP 7E TLB 48 = UL I
TLBR BRI TLB I
TLBWI HR5|1) TLB I
TLBWR HEEHLIK TLB i

3.4.6 XAgH] 1

BT R R TLB R IURILS —XF 4AKB WL . SR RS %K 2 #
XM, ERFE RN MMU RT3 AR, PrUAEaSu st e 7, Ef
FRAS L R ZE b BT TLB B MEHAE I &R R A& CRATVTD .

mtc0 r0,CO_WIRED # make all entries available to random replacement
lir2, (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

li r2, index_of _some_entry  # needed for tlbwi only

mtcO r2, CO_INDEX # needed for tlbwi only

tlowr # or tlbwi

— NSRBI EAE RS (W UNDXO , H MMU BTN AERY, T A7 A

R RATARE B A I T SXAMLHIMERE P T LA [a) 5K R4 o T AR BR T &R ¢
PPy ME A 23 8] o IXANHORC T SR DU L 5 ZE DA DU o« S L — &5
AFRIZEAL) MMU B 5hs2iti, TLB EEE R R Ge i i WA 4h . T2 — DAl BERY)
TLB HHF B Sl o

refill_exception:

mfc0 k0,CO_CONTEXT

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

Iw k0,4(k0)

sll k1,k1,6

AR PR AR RS 1O AT FRA 7] Loongson Technology Co.,Ltd
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a lmre@%\

Vo0 2F KRS T

srl k1,k1,6

mtcO k1,CO0_TLBLOO

sll k0,k0,6

srl k0,k0,6

mtcO k0,CO_TLBLO1

tlbwr # write a random entry

eret

RAIAME AL BEAR R (7 5, PO E A AT 28 R LR, XL TLB HI
115153 BEARAT (¥ Sb 1) R St DAL o 3 B AR A e i 2 (KRR A7 (1 DOk rh D i
SR T . WMREAHEALEK, IALE ERET 84 5 K 4L TLB KI5k, TLB K34
MR, IXRAT N, O et SO S W, JF n] B 25 SR A s P i
R 7> 3. TLB el A 1S BRSO AR e BERES BRACRS 7 2B i il 24 T
RAAFE I REREA A AN T8, B R R G000 A2 R BT e
Fre NI 527 ey AR S N P A

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 r1, CO_SR

eret # jump to user mode
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4 CachefIH L FIE1E

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

— % $54 Cache: 64KB M7 iE, RHIDU B AIAHIRI 251 o

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

“90R+A Cache: Jv I Cache, 512KB %5, KM DYpg AAHEK S50, RA S5
I o

4.1 Cachetitit

Vi i) — IR —%) Cache 75 2E 4 AW S I . &F4~—4% Cache #5A &A1 H O HcH i %,
M AT LR B35 ) A4S Cache. Hirf, $54 Cache [0 %2 128 7, [M]MFGE %2 64 £
T4 Cache (191325 FN R SEUECH 18 % #5064 £

4% Cache M ¥/ 256 A7l %, & A 7E—4¢ Cache KRR A # i, —
% Cache Fll—%2% Cache AREFINVjin), *5—%2% Cache KA, Vil —2% Cache £2/bvi
I 11 AN R AR . =2 Cache LAREANI SR 1] 64 47 £icdis (13 FE X — 2 Cache i
(MCIE:e

—2 Cache KM EHubE R 51 F kbR &, 11 2% Cache [ 5| Flkbr & K H (F#D
SRR HhE . BRI R | v RS T R0, H TR 2F M HEAE RGOk AR,
Sk AT DA sk A 7 R A v o

% 2% Cache [ &5t445—2% Cache [IRIHTAE 47 >k — L8380 16 1) @, %A — 2% Cache
I, —2% Cache [¥1RHr 75 2% EEAEAGE 569 2 A7k v L 7o RT3 N T 2% Cache )5,
BOEAEHAE BB 3 4% Cache ', AR5 20UEr — 2% Cache, FHUEHE BB 2474 . H
T—2% Cache 12 Cache R+ FELE IR, W] LLHPATHIE — 2 Cache N4, 5EHK
¥ — 2% Cache {7 1) —2% Cache He )\ —2 Cache B33 — 2% Cache, M\ —2 Cache i
Bl FAEIERAE

4.1.1 3EPHZECache

Jeits 2F ST EFH ZE Cache HK . JEFH %€ Cache sl i /o vF Cache KAA Vi fA 454 J5
2/~ Cache JRAAE A T VT AFBRAEARSEEAT, SR i RGEHBEARPEfE

fE—~FH%E Cache [T, R4 HA Cache KRR, AbHEARKE B2 5 S0 Vi 17
BAE. BB, AEBRER IS AN, BURBOE R EE, KA Cache t, AR5
PR AT o XA EAERIRE 2 5 A 2 IO Bl Y, BRI Ttk 88 R %T

SRIMAEEFL %€ Cache ¥ it Y, Cache JEASAEREA R LB 1. ot 2F X2 HER
MR, B2l LIS 24 ¥k Cache 2%k, X5 CPO BAAI KNV .

Y—2; Cache KA, AbFESRAHIAr —2¢ Cache, FHFTTHEE &AL, H %
Cache /38R 5%, W5 EEU7 o] T A7Gifi 2% o
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Jeots 2F HfIA|ERH %€ Cache 454 g 58 A R RAE G IR R T FAR PR RK o A TR0 BB
KPR HL K FE Cache [RPLHA, FEAd FHUGA7 £ (148 2 2 7T, AT g I3AT A ) Load
BAE

BTt AR T P AZ BT 110 REE, s 2F MIERIABEE &K B 2E 28K Uncached
ZIEV
4.1.2 B sRng

—4% Cache 12} Cache )% H B HLE 451

4.1.3 Cachel1Z&%

% 4-1 451 7 =/ Cache [f]—L5:%
% 4-1 Cache &3k

¥ 54 Cache ¥E Cache %% Cache

Cache K/ 64KB 64KB 512KB

RES 4 P A AHI 4 P 2 AR 4 P2 AR

R S BEALE BEHLE BEHLIE

Pk /M(line size) 32 A 32 FH 32 7

Z 5] (Index) REHuhE 13:5 47 REHihE 13:5 47 YR L 16:5 fi7
bri&i(Tag) YyEishhE 39:12 7 | WyEiHihE 39:12 £ YyE Lk 39:12 £7
ErH S AHE SR EE{EIS

LIRS JEFHZE (2 ANFIND | JEFHZE(24 A [FII) AEFHZE (8 ANFIA)
BN K7L REEFALSE REEFALSE

5 iy AHE i =X Jigi e 2

4.2 —2kF8 4 Cache

— 2 ¥54 Cache K/ 64KB, KA DY A AHIR S5 #) . Cache B R/ CEH t 4
MAE Cache 17) &y 32 A5, W LIAFIR 8 4454 HITJeth 2F SR A 128 A7)l i, By
DUABE/ I 8 S AT DAY 4% 82326 2 8 s i 1 P52 PG o

4.2.1 ¥84 CacheftjZH 4R

K 4-125 1 T — 2354 Cache 41 2R 451 . 1% Cache X U 2 A B (K it 5 5, Horp 4
HAHE 512 Mg 5. RPr 25| (Index) IEFAH N 1455 (Tag) M%kds (Data) . M Cacheis
HTagla, &4 RN R bl o (R 4 e e (1008 o0 AT LIRS, AT A o 60 25 IE A 5 () 4

2454 Cachefit Z 5 I, DUANZH A <x IR [A1 & AT TAH Y [¥) Cached T, CachedTR/NA 32

S =7

T, Cachef KM 1 28 LA Ahnis il 1 ALAE AT AL B 4-24#348 T 454 Cachef T 3o
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Set 0 Seot 1 Set 2 Set3
A M e A
fag 0 Data 0 K Tag 1 Data 1 A ﬁ'ag 2 Data 2 A fag 3 Data 3
Index 0 | I | | | | | | | | | |
Index 512 [ [ ] [ [ 1 [ [ 1 L]
32b +
1 cggﬁg Iianau};|
Kl 4-1 454 Cache (1414}
27 0 63 0 63 0 63 0 63 0
Vv PTag Data Data Data Data
Voo, Tag A %44

PTag......28 ({4 B bl Tag (A3 bk (¥ 47 39:12)
Data...... Cache Data

K 4-2 584 Cache 1T#% =
4.2.2 84 CachefJij )

Jets 2F4R4 CachesR FH kg i ik 28 5 [ F040) B kA 25 1) DY 6 AU AHBR S5 4 o 8] 4-3%5 8 T
Vi) — K44 Cachelt, i iy 1k 24y 48 73 i o

Address
13

39 14 32 0 Instruction Cache

Tag|Data Tag|Data Tag|Data Tag‘Data

Upper Address Index Dword

Set 3 Set 2 Set 1 Set0

ITLE ¥ FTag|Data Tag|Data Tag|Data Tag‘Data
I T N 2 T
IIIIIII-II_-I
HitMiss Hit/Miss Hit+Miss Hit+|"|"|i55

4-3 354 Cache i1
Wi 4-3fr, bR 14 A28 E$E 4 Cachef1 & 5. Hirb 13:5 (2 T% 5| 512
AT HAEEA TR SALE YA 64 AR, T 4:3 A7 AEX PYAS BT AT R #E
%) Cache 511}, M Cache H U H PUANErf 1) Data AAH MY 47 Btk Tag, [FIR,
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i Mk 38 i 5 4 TLB (Instruction Translation Look-aside Buffer, fiifk ITLB) #4744,
B4 5 I e S B ) DUAN L P ) Tags JEATLRES, #5747 4E—A> Tag S UCHL, A
B I o X EURR R — IR “—2% Cache firh (Hit) 7 o #VULH Tag #A5 H TR,
I rp I EEEE, HIFURVI R 2% Cache. XL#iFR N “—2¢ Cache RA% (miss) ” .

4.3 — &k EH#ECache

45 Cache M E N 64KB, RAIVUEAAELIIZ5H4 . Cache Y k/NAy 32 77, R
A LA 8 ANFo it Cache 1935255 a0 IR 5 42 64 47

¥ ¥5 Cache M EEHIEER S|, WHhbbR & EA4E RG] LUE R T GE i R kit
SR —0k ) . %d Cache fEARFHZER), tpimkas, R Cache i — I RAA
23 K 2 145t .

i Cache RHME R ES VL, MIEHYEE—2 Cache MEMEASTIER 4
Cache Fl A7 Hro SR SEME LD T —2% Cache 3| 2% Cache 1B &, Miiiem 74
Jatkfe. RAEEIE Cache ATH ¥ th 0, Hils A 2595 31| — 2 Cache .

4.3.1 HAECacheIHLR

K 4-475 T #dE Cache AL 21451 . X 2 — N DURS A AHTC FICache, HA&F 512 NME
5130, XfCacheZR 511, [H IS5 ] PUAN2H ¥ Tag M Data. 2R J5 ¥4 DUAN 4 H (A1 Tag 5 5 e
Ja A FR R AT EL AR, AT 5 i R s — AN AT

Set 0 SﬁE 1 Set 2 S%E&

A A
'I:ag 0 Data0 'f;:g 1 Datal ’fag 2 Data2 FI:ag 3 Data 3
Index 0 [ 1 1 [ [ ] L1 | [ [ 1

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

32 bytes + tag
(1 line)

Kl 4-4 %4is Cache [M412345H
MR 515 Cachelty, PN s ik [BIEAT 145 B AHN (1) CachedT » CachedK/NA 32
FA5, CachefTfH T 28 fif A ibrithtl 1 A7EAZ AN 2 RORZSNT. B 4-545H 7 —
ANHdE Cachet TS oK.
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s OF ALFEES H 7 F

27 0 63 0 63 0 63 0 63

W |CS|PTag Data Data Data Data

Wi, H a7 (Cache 175 M5 #ED
CS......... 7+ Cache tR&

009 = Invalid (£

01y = Shared (3Z2)

109 = Exclusive (fit )

115 = Dirty (Ji)

PTag......28 A7 HE bt Tag CHyEERBAEAT 39:12)
Data...... Cache Data

K 4-5 % Cache 17#% ¢

4.3.2 ¥ECache )i [
Tty 2FE i Cache i H R ik 22 5 | A4 B B bk b 5 1R DU B AL AH R 4544 /] 4-625HY T
i a]— Uk &dis Cache),  mE bk dnfa] 4% 2 fid o

Address Data Cache

39 14 13 54 32 0
Tangata Tangata Tangata Tag|Data
|Up|)er Address| Index ‘ Dword ‘ Byte |

DTLB ¥ ¥

Set3 Set 2 Set1 Set 0

¥

Tangata Tangata Tangata Tangma

+ r 4’ h 4 *’ 4 ¢'=1r

Hit/Miss Hit/Miss Hit+l'l|"|iss Hit+Mi55

K 4-6 %5 Cache ;1]
WKl 4-6fr~, HilkAR 14 A7 VX Edl Cachelfi g 51 . ot 13:5 A7 FHAEZR 5| 512
AN, AR I AT 4 S 64 AL . R 4:3 0 PUAS U TIE R, 2:0 7 H
VEIBFE— AR I ) \AS A P — A5

4.3.3 ¥R Cache e 3 Ab B

45 Cache Uy in) A M IR 4, Viln) — 4 Cache. U1 2 Cache #rt, WM
4% Cache HX[1l¥) Cache Hti%[n]—%K Cache. Wil =2 Cache %%, WIV5m W17, FHIMINAY
HR Al AR 3 78 — 2 Cache F1%dfs Cache.

45 Cache Uy n) RAUIAEEH R 2 WAL BER I AF I 78 22 ph X (Store Fill Buffer) A4k 5k
W&o ViAEPAFI CPO 422 J5 ) Cache J 3 MAFEGAE A FR38 7L Vi A2 BAZ1 P 454 Cache 3kt
A . Wil Cache Adrtr, TEIZAFEUIRAESEAT FAUAH DY (1) 5 45 AE 18 20U5 47 R BN 5
SLEPIRH CPO BAFILARS 1l CPO PAFIEZE . AR A7 EdR 2 iV 0] — 2% Cache, iR —%%
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Cache fir /1, WIFEAE BB AE (O A 2% Cache BT[] Cache HedkAT & Jf3% M1 % #E Cache.
WIR — 2% Cache Vil Asair, WILEDT A7 R BIANTIH SR A 4B 2k Cache Ht. 4 i
BB Cache B, HIHTEE Cache. WIS AFIAR AR b & AR BUEE 2V o) 5 o
Cache . Ui RN ZIH s Ab B3 AT R 208 2 Cache 5217 £ 25 Ui A7 K A A A1 4%
AR, MR AW AR5 (1) A7 BB AR (PRI AN A BRI 1Y) Cache B PMELIEAT & FF 2 [ H 4w
Cache. %/715558L T Store Fill Buffer [ ZhRE, 1 HANTT 28 MA7 FIAF R R 2 AR S

i’ﬁéﬁaTibD%ﬁﬁl‘H‘J@fﬁFﬁ% SCRES T AR S WU G X %Uiﬁ%’%?ﬁly\ﬂﬁﬁ%}
1’EU LM%IE%I?E R TS . T8 Store Fill Buffer (AL, A0 T AL B 28 1Al
FH 2,

4.4 — 2% Cache

Joith 2F R — ) B, PUBRZHAHBER 2% Cache. ‘B RIZHE N 512KB, Hk/Nh
32 F S

— % Cache KNG KM &5 ML, 5RIKISH/D T &M@ ERE, Nnfem T &
Gl a R ke, AR 4% Cache T # &4 21f, Bl A S E BN AE .

4.4.1 —ZKCacheffJ4HLR

%4 Cache &I & Cache, JLrpREALHETE A AL FEE .

RG] 4% Cache i, [AIES U5 i) PUZH (1) Data £ Tag. CKRECH R DUAS Tag 43 5 F 5 i)
() P M1k v 67 50 23 AT EO IR, Rt e Bl & A5 3 B F 7 Cache .

% 5| 4% Cache I, PUANALERZS IR [I'EATT & H AN K Cache 1T. 4§~ Cache 174
A 32 FATI S, 23 7 P E AR AN 2 A7 RS

4.4.2 —#%Cacher 1A
NG — K Cache KR, A Vil 2k Cache. 2% Cache=k [ & B b2
SIYE bR G, B 47450 T =2 Cache s ] ()i F2 o

Address 5 d
29 17 16 S 54 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| |+ h 4 r ‘*’ 1?

HIIJ'MISS HitiMiss Hl*ﬁms Hll+ Miss

4—II

4-7 —%% Cache i1
WE 4778, fRA LR R 2R 5] 2t Cache. PYAN 23R [ 41145 1 A1 M. ) Cache
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170 16:5 ML —ZiCachelfIR 5. BEMBCR G IIUAEAT 4 4> 64 LLIXUTHidli . {EH]
43 ALAE A DR TR 2:0 AL H] TR XU IAL 8 S

4.5 Cache& yEFCache—3UH: Jg@ M

Joits 2F SEILEE 4-2 FTR(f) Cache 592 A11 Cache — £ & 1 .
% 4-2 Juits 2FCache 18Ut 8

TR F 0

(N

JEmiE 22 (¢ (Uncached)

P — | M om # % ff  ( Cacheable
Noncoherent)

(ENE

(ENE

(ENE

A 22 47 N (Uncached Accelerated)

W IN |-

~N|o |0~

4.5.1 JEEHE L (Uncached, —ZEACHS 2)

W HEAN TOR L AF SR B AR R, 5 206 FEA% DT 75 1) Load 5 Store 4
1F, AbEEESEREIE R AT — AT, WAWT, T W TS S R A, AT
ST 2% Cache. P s 2B A7 575K TIPS 1 77 3 B

4.5.2 JE—E 1 FH ZE 7 (Cacheable Noncoherent, —Z AT 3)

—ANEBGZBIERAT W LABERAE Cache . S K £ SR AR 1 40 2 U 1) — 2%
Cache. *4—% Cache Ak}, AbFRES KA 2 Cache, FHi&A 0 & Frif K L.
W — 2% Cache firth, WIM 2% Cache "iHE s . WK —Z Cache A, WIMNFAF
HECH B, RS N 4% Cache Fil-—2 Cache.

Juts 2F (1) Cache 5 5l K H B 0132, DRI Y Cache 47 & AE B4 8K A404T Cache
B AFEE 30K Cache TN AL BN, #AE M Cache 7T N AA S [H T —4% Cache B34
H

T RGP AEEZ A s nT DAYyl 47, BT EAE H — R HLER CRIE Cache F
FAE P EHE — 8k, XFHLEIB AR Cache —EUMERN . 17 A — 0k o i 22 AL

(Cacheable Noncoherent) s 4i &b BE 25 35 A S AEAE LI HL IR M e Cache — S A1, 75

T AR Cache $54 2k £ 8h 4y Cache 1—3hE.
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4.5.3 FEEEEFMHE (Uncached Accelerated, —Z A 7)

A A7 s v P T R AGAE — AN ) i1k 7 ) v e I — R AU () 7] — 2
) Uncached {7505 E o« 1A A0 7 V38 ok U B SR P IX RO I B P 1A A7 B .
BEGE XA, n] AR LA B AR I B A NG X o G2 X H—A> Cache 47—
FER/N . B A7 it B v X R s R A% 5 Cache tf—HF . MZEph XSO %, TFaRHE
AT o SR A7 B A I F vk, 7 45 HoAb 28 Uncached {78 A4 N, IS
AR L, G R AT I R 1 S T U

Y e A LA 0 3 P T LUOIE R ¥ Uncached 5 i), 238 150 7R B & AEAH TR B
AT V7]

4.6 Cacheff14E$~

R L2 RAF R SR, I EORUE AR R D)3 P 1 O Bt 48 5 R ) b
HAEfEds . O TR ESSIX, B4k B SYNC 54, XTSI A SH:RIAE
A C A BE T AME S LT, FEIra BN IR C A5 S AN B 37 748
A, R — E AT AL P2 o

Al LLE S A# ] Cache ¥54 K 4EP Cache. Juits 2F fE—Z% 5l Cache F1 2% Cache 1
{FH TW 4 “Hit” Y Cache #41F: Hit_Invalidate Al Hit_Writeback_Invalidate. Fi & #4H
KIP) Cache 7T, —MALALIRAS LI DMA HAENI NI T8 5 K5 45 Fit N 22 A7 X P 2%
BAE: B R SCH) Cache TN ARSI N —R At )m R E N R, —BAEL SRS
RV T 46 DMA SRAE I B8 i 22 b X S AR
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Vo0 2F KRS T

5 CPO & #I| & 7%

AR IR AEPESS 0 (Coprocessor 0, fajFx CPO) [41E, FE N ZFHE CPO 15747
P AR JE 2F Ab 28 SEHL CPO 454 . CPO 23 A7 % FH T4 thil b T 28 (PR 2 5 A8 IR
T PR B Y BDR A . XL 2747 28l I MFCO/DMFCO #54-kKi%8% MTCO/ DMTCO $54
K. CPO WFfEas K 5-1 iw.

AP B ISAT AL O BOR A A A7 8% (Status Z7474%) RS 28 47 (CUO) #
WER, nTLMEH CPOF4. |, AT CPO 5445 “h b BEZR AN nT WIS

# 5-1 CPO {7t
FHBT | THEELF ik

0 Index ISR, AT E W EB 5 TLB K
1 Random T TLB & O BENL T 2
2 EntryLo0 TLB R I35 53 o B T8 R 0L (1) P 28 (32 42
e IS
3 EntryLol TLB FIRAC -5 73 poof BT+ 77 i U N A (22
e TS )
4 Context 32 o7 MBI Fi ) R R L A e 3R
(PTE)
Page Mask W TLB JUR/NMAHERS(E
Wired [ L TLB R H (FRAH TR
RIS TLB 150
(NG|
BadVaddr 5 1) R H
9 Count TR
10 EntryHi TLB R IG5 o W2 (g 55 T ASID)
11 Compare TR LA
12 Status REHEEIRA T A7 7
13 Cause BT — R AB A i DA
14 EPC YA A
15 PRID Wb PRZRAB T IR AR IR 5
16 Config Fil & 27 f7-¢% (Cache K/N&)
17 LLAddr FERE N A7
18 Watch 2 b 1k 2 TR Uy ) 3 B
19 (i
20 Xcontext 64 A7 kT 45 1) A% 19 KR 0L i 4 SR
(PTE)
21 N
22 Diagnose {fife/25H BTB,RAS LIMIESS ITLB %
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pits 2F AbPESS L T
TwT | THABRBTF i
23 (N
24 PCLo PERETH A P58 4y
25 PCHi PERETH AR I i 1350
26 |
27 (N
28 TagLo CACHE TAG A 745 A3 2
29 TagHi CACHE TAG A7 a8 1 &30 o
30 ErrorEPC BRI AME P T A A
31 [Nz

5.1 Index & 77 2%(0)

Index 73 fFEAf AN 32 7 v 13/ '5 (W 2 A, Hoh G /N EH T2 51 TLB HR5I.
ARSI AL KR TLB #RI(TLBP) ¥ 2 $T 2 15 i3

Index 27 47 2% (TG 7~ TLB 3(TLBR)AI TLB ‘R 51’5 (TLBWIFE A £ 1E 1) TLB I,
K 5-1% R Index Z A7 a5 s X, % 5-2 A T Index ZF AE 2 448k 117 X

31 30 6 5 0
P 0 Index
1 25 6

K 5-1 Index ZFfEes

#£ 5-2 Index Z A7 S AIA

P TR KM, E—x TLB #RFE4S (TLBP) #AHMIINE 1
Index FE7R TLB 2484 M TLB K5 55 4 #4EK) TLB £ R 5]
1
0 TREE . 0% 0 5N, BeiFiR[AE] 0.
5.2 Random#F2s5(1)

Random 75 A7 2N A A4, SR ANz & 5] TLB R I FHUT 58— 4154
ARSI 1o RN, FAERMEAE A BRI AT R Z RS, R AR

o NIHETARELEAE RS L M TLB Tkt (R Wired 277281 2.

o AR TLB IIUA 1 (F KA 64-1),

Random A7 dsfE75Ks tH TLB BENLE 15 2 A TLB Hi. IXAS H HISR U, oL
U A7 AR o (X T AF A A2 VT EEIR,  DASGIE AL BE AR AH BV (1) 3 E 15 IE A

J T A, Random FFAFEARAE RGLEA BN EF. S4h, 24 Wired TAFAE
G, XA REEE RN EAL
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vt 2F AFEESH 7 T4

K 5-22&7~Random 27740k, 13K 5-3 fifiidRandom &7 £7 4% % ) 75 3L

31 6 5 0

0 Random
26 6

K| 5-2 Random Zj 17 %%

# 5-3 Random ZifF#s %1,

Random BEHL TLB ZBH
0 RE . W% 0 5N, LRI 0.

5.3 EntryLo0 (2)PA X EntryLol (3) & 1748

EntryLo &7 £7 s G038 W N AH [F] 4% X 1) 25 A7 s -

® EntryLo0 Tl i 7t

e EntryLol fT-# it

EntryLoO FIEntryLol 27 7 & #0215 A A7 4% o SPATTLBE A S #AEI, &A1
SRS TLBI A AR T FE TS (PFND. [ 5-3% /X S8 27 47 e s X

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 #5747 %%

EntryLoO F1 EntryLol Z5 /7 #%1¥] PEN 382 40 A7 Btk h ¥ 5 28 A (39: 12) .
# 5-4 EntryLo 2747 44 3,

5, i34

E AUHATAL. 1 RIRARTHAT, 0 R H4T.

PFN TS, AEYE A .

C TLB i) Cache — &t & .

D WA . ISR CE, DU IFRId A IE, e RIS . 5
B F3X — 3 LR Sk 7 1 B B ) S AR A

\% AR AL BEE I, UL TLB RIUZ AR, 5 WP =
AE—A~ TLBL 8% TLBS #i4h.

G 4 JRAT. 24 EntryLoO A1 EntryLol i G A7 #f gk & &k 1 i,
Wb PR KT AE TLB AR 2% ASID.

0 TREH . 2 0 5N, BEmRF 0.
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AR TLB R I L5 — AN 347, 48 TLB ‘S#E4F Fh A4 EntryLoO[0]F1 EntryLo1[0]
PE S N

5.4 Context (4)

Context 77 /- & — M5 A e 4%, B SR IR PRI 4RE . R E
BAE RGEAR A, A7 R U I 209 BE b hE () o

2 TLB @RI, CPU KARM B R Fe e M TR gk TLB. — RIS HL T, #AERGAL
F Context 7517 #% - hk U Y HT DLW, . Context 25 4725 & il BadVAddr 27 {745 11
T E R, RS B HE MR T8 TLB AR A PERE AR BRI B 2K
Kl 5-4\ R T Contextaf fEas 6\ 3K 5-6 Fiik T P LA fEde 7B

63 23 22 43 0

PTEBase BadVPN2 0
41 19

¥ 5-4 Context & 1725

IS

% 5-5 Context 2747 2445

1R Eitipy
BadVPN2 | @ RINIX B iifh s . Bt & Sl AN REREA T AT R e (1
HEMBHE ¥ B 005 (VPN)

PTEBase X —F B RG A 5 7B % BCE ANWE ARV

YEZR G0 % Context 27 47 AF A — A8 ) N A7 240 TUR I 4REL .
0 RE . Wiz 0 5N, BERHRA 0.

19 7 () BadVPN2 7Bt 3 3 TLB 6l 2 ¥ il ¥y 31:13 75 5 12 £ gl HERR 2 A

AN TLB TS B — AN 00 o BT —AY 4K FAT IR, X — 4%l BL

HHTHE PTE RIN 8 K HIM AL M ik . I THE ST M PTE, #3hH1bF

WX AN E AT LA™ 2E A 3d b

5.5 PageMask &1 725 (5)

PageMask 75 /785 /= N AT 1 5 (1) 2 A7 8, FEELETLBIIL R s 8 & i
5, FOAREANTLBRIT G E AR TR, Wik 5-6. %7474 A& & 5-5.

TLB & 58 E AR AR 2o — N URE H s AT R Stk Fe e, TLB ot
% T PageMask 27 A7 7 [KIAH N 357 g HbhEA7 24:13 i Les 1 th#. 4 MASK 5[1)
{HEAEZR 5-6 FIGMERT, TLB [MERE A . 0 WO R, %201 0 5N, 52iik M| 0.

31 2524 1312 0

0 Mask 0
7 12 13
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N umgmﬁ\
vl 2F ALFESSH P T

K 5-5 PageMask # {7 #s

* 5-6 AFTUR/NIHER (Mask) fH

AKbytes | 0 | 0 | 0 [0 | o0 | o | o] 0|0 | o] o0]o

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 & 1745 (6)

Wired % fras @A/ IS fas, %A AFas IETEE T TLBH [ g R I 5 BE L
RIZEIFRR, Wi 5-6f17~. Wired FIMER E 1) A0, XL I 1)
NBEASWTLB L EAFE . M BEHLAR I A A Al DA

TLB
A 63
BEALIE
7y Y <«—Wired {7 4%
fi] 5 70, [ .
v ' 5 A S BEHLIY

Kl 5-6 Wired %7 £ 4% [l
Wired 2788 {E RGHENINE 0. HixF /A4 AN, Random 27 fF a8 (HE & IR
i (ZRFH ) Random %748 .
Kl 5-7%xWired A s & 5-7 I8 T A AF 4RIk

31 6 5 0

0 Wired
26 6
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K 5-7 Wired Zi 1742
XK 5-7 Wired 27178835

1 Hhik
Wired TLB [&] 5 & Il it
0 fRE . WO 05N, [ENIRFE] 0.

5.7 BadVAddraF 77 2%(8)

B R AT 798 (BadVAddr) & — DA fEds, Bl T —IRF3 TLB
B HEAR R A0 ) RE L . BRAE AR A AT E AL, NMI B Cache #424]4), BadVAddr
TR HRFFAAL . WA ZF AR A LS AR e LI
Kl 5-85E R T i M M bk 27 A7 2R 1 As =X

63 0

Bad Virtual Address
64

5-8 BadVAddr 77 f7-#%

5.8 Count& 7255 (9) LA & Compare 3 f£25(11)

Count?y £7 25 FCompare 27 £7 25 #l 4t 32 £ 1525 A A7, AT IIBECanlE 5-9F7R.

Count ZFf7aE N —ANSEIS (8 I 2% TAE, REPIAS I Bl A3 1.

Compare A A7 FRAEREE N 20 A ple— N W, 3 Aras i s A—AME, FFHA
With 5 Count Zif7#% T INMEILER . — HIXPIAMEAHSE, Cause Arf7as HE 1 B4 IP[7]#%
WE . 24 Compare 25 /7284 PR S I IXAS R A7 4 4% T8

k) 0

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

31 0

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

Set IP7 in Cause Register

K] 5-9 Count ZFf7#3 M1 Compare 7 {7 7%

5.9 EntryHi & #72%(10)

EntryHi a7 7% 1 T TLB 325 A7 TLB K11 &7 o
EntryHi 27 /7 #% 1] A% TLB Probe, TLB Write Random, TLB Write Indexed, Al TLB

Read Indexed 5417 1] .
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Fats 2F AbBEES A

Kl 5-10FR/REntryHi 5 £7 2 % . 3K 5-8 RINENtryHi A7 7745 I35
63 62 61 13 12 8 7 0
R VPN2 0 ASID
2 49 5 8
K 5-10 EntryHi 27 7 4%
# 5-8 EntryHi 27 /7451,

VPN2 ME VS BR 2 (B B0 )5 K F st (1) =i 7

ASID Motk 2S s iR . —A 8 Arfdek; H ik bRt
TLB; X TAHFEM LS, R REFR AR S HAR U AR AN F 1
WS o

R XA, (00->H /7, O1->HBZR A, 11->#0) T
VLHE vAddr63...62

0 R, UAHZ 0 5N, BEIRIF 0.

VPN2 358 64 A7 Ul 1¥) 61:13 fi7 .
24— TLB Refill, TLB Invalid, =% TLB Modified {54} %& 21, %A UL TLB I
() R ik b L 0TS (VPN2) AT ASID $ 4 3 EntryHi %717 4% .

5.10 StatusaF 7 2%(12)

StatusF A7 #¥(SR) A& —/MEE w748, TR EERK, Tl avF AR R
Wi NSRRI Status A7 A7 s 7B B 5-118 R TS A AE A g X
FLFRIR R . T E A

o 8 ALHI B BE il (IM)Sekfzs i) 8 A i b 25 A1 B A RE o mh WTfE Al A 22 A 20 A RE
£ Status 25725 1 BT BRI Cause 27 725 160 HH T ASr 2 SBUAH N TR0 BRI 2t B A .
ZIMES, HS % Cause A7 A HIifEE (IP) k.

o 4 [P ERAR T HIME (CUD Hldshl] 4 ASvTRERIEMEERAS I mT . A CUO
Rranfr e &, fENZREET CPO &2 il FH .

>

W

31 28 27 26 25 24 23 22 21 20 1916 15 8 75 4 3 2 1 0

CuU 0 FR 0 NO- NO- BEV 0 SR 0 IM7-1MO 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 27 {7 %%
Status FiE i,

K 5-11%7K T Status?rf74 1R 3, 3K 5-9 filiid 1 Status &y 47 #% fF14k o
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A5 2F AhELARIT T

LNCY
N \
% 5-9 Status 27 {7 pedi

Ccu P26 4 AP BEES BT T PR . ANVE CUO AL anfl i &, 7E
WAZRE LR CPO RS AT I
1- Al A
0- A~nTH
CU #4118 /& 0011
0 PRI, W% 0 5N, BERIRIA 0,
FR fERE P NV i B A7 4 S
0-16 317
1-32 NEA7a
NOFDIV AR EBRIL I RE A
1- %k
0- ¥
NOFSQR AR TR D e B A
1- 221
0- fuiF
BEV A A n) R RN ] Hi
0- IEH
1- B35
SR 1 RonH RGNS A
IM HRIRT BRI PRI NN SRR TR T A RE . R
TR RE, B Ve ik, [ Cause 25472 T Pending
- BOAH R A B B
0—25 1
1—RF
KSU B W VA
11 — KE X
10 — HiEH /7
01 — HHH
00 — #%:L»
ERL R, MREEASL, WAEEA, NMI B Cache iR i Ab B
Wk AT
0 IE¥H
1 Fie
EXL BIAMN . H— AR EAL, KRB Cache Hii 51 K
BIAR = A0, AT 2R 5 B AT
IE T AT fE
0 — ZEH BT H
1 — fERERTA H
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S gty 2F AbBESS H

Status & Fas L A A7 RZS

NTHHEIA Status 2747 2% T T EAR ORI I RAS 13k
o HMTMFRE: URFELAUNAAERT, bk Ai e
s IE=1H
s EXL=0H
= ERL=0.
WA B LA, IM IR SRVF
o PRMEMA: MBI T ARG S A T E R & N IR AL
s 4 KSU=10, EXL=0 Ml ERL = 0 I AbFH 2 4b T 3538 F /SRR
s 4 KSU=01, EXL=0H1 ERL = O I b F 38 kb T-HE L% FH SRR .
s 4 KSU=00,0r EXL=1# ERL=1NABEsAT SR,
o WAZMBEZERIVT A : YA ALTE AL, o] DA ) A b 2 ]
o B R AIVT ) s AL FRAR AL P AZ B BB I Uy, R DAy [l
2% ik 2= ]
o F b7 EIVT A . AbFRER X SR ERAEA T R BAY in) e ks ]
Status FFes =7
ALK, Status 77 £7 4% I{E 2 0x30400004.

5.11 Cause®F fF25(13)
32 AL AL Cause ZFfr-as ik 1 eils — Mo o K AR ) R AT
5 5-12\W 7R TiX— A fr#s 3k, 3£ 5-10 1A T Cause 77 fE s 8. —A> 5 f7fol5hg
(ExcCode) #EH T JRNZ—, 4Nk 5-11 Fir.,

31 30 292827 16 15 8 76 21 0

BD |0 | CE 0 IP7~IPO 0 Exc- | 0
Code

1 1 2 12 8 1 5 2

K 5-12 Cause & 1Ees

* 5-10 Cause ZF {74

BD i Hhfs o R H R SR 2 A5 A5 3 SCRE R A e,
1— ZEM] Al
0—IE%
CE R AL B AN O] FAG) 1 P A BEES 1) 05 5
IP TR SERF TR o ALK R AR B 2 TR . 1PO~IP1 J2 B b
A, wHBAECE S5 TER.
1— WSy
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/ PE
Loong=on\ s 2F AESLAE S TN
0— A H b
ExcCode Bl aMid ek (W.45-11)
0 TRE . W% 0 5N, BR[| O,

% 5-11 Cause Zif7#+ 1) ExcCode 1,

B 5MRAS
0 INT ]
1 MOD TLB & 451 1
2 TLBL TLB 4k (el BdE4)
3 TLBS TLB #i4h (f£fi)
4 ADEL HuhbEE R4 Eeal & BUFR 2
5 ADES Mok EE RGN C(fE6D
6 IBE SRR BIAN (IR
7 DBE SRR BN (B gI e BrelAEiE)
8 SYS B WENERCIE
9 BP W s 451 1
10 RI ENEERAE
11 CPU P b BEER AN AT F 451 A1
12 oV A H B A
13 TR k2 i 4g] 1
14 - N
15 FPE 77 s A
16—22 - (N
23 WATCH WATCH | 7k
24—30 - R
31 - R

5.12 Exception Program Counter&F f7as(14)

BIAMER %% (Exception Program Counter, fijF#k EPC) & —M/E 27 o%, E 1
FE490 50 b B 45 A IR 4k S A B L o

T RDHIAN, EPC ZiA7ds AN A R IZ —:

o IRAEMHL, X2 TEWISMOEEIRN, 1

® i Ar SLaE Bk RS CHIRS AL SEN R, FRA AN A7 AR Cause B £ 4%
W E AL R AE

™ Status A7 fEa R EXL A74EE 1, ABEZSANE EPC A fE4%.
Kl 5-13%7n TEPCA A7k ke .

63 0
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EPC
64

5-13 EPC Zifias

5.13 Processor Revision Identifier (PRID) & 17 #%(15)

PRIDZF 743 2™ 32 [N BL 2 A7 o, AT Ao B & T b AL B8 FICPO FRAS 1 SIEHIL AR
AFUEIT ARG B o B 5-14K7R TIZ A Ao ks X 3R 5-12 58 T 57 28 13

31 16 15 87 0

0 IMP REV
16 8 8

5-14 Processor Revision ldentifier & 1728

* 5-12 PRId 27 {74838

IMP SEHURCA
REV BT A
0 TRE . 2% 0 5N, BEIIR[E O,

PRID T A7 45 IMARAL (72 040D ATREBITHORII S, Tmfr (15: 8) frn] FfE
SR 515, Jds 2F SEIIRCAS 4 0x63, BT A5 0 0x02.

IRA S E /R Y X, HP Y (7: 4460 HEERAS, X (3: 0f7) H
INERAT

FRA S5 AT DL 7 —SE A PR AR IR RRA, (HANBELRUF AL 28 AT A e S ZEARBLAE PRID
AR, BAJTEUL, ANRECRUFRRAS S IR Bl SRR I AR BE 25 BB 40 DR IR A T AL,
AL RIEB A S, TR BERIS PRID 254748 T IR RRAS 5 R bR R A B A%

5.14 Config2F 17 25(16)

Config 7 fEaslE T et 2F ALBRAS oh SR C B PR I0; 3R 5-13 FIlHH T X LLik I,

i Config & f7- 85 047 31:3 Bz IV —LEfL EE I, (BRI (5, 1 HAEN
HEPIRA R A58 Config T feaerf, M THFIVi . HABRIE LI (Config 2747 £51K)
P71 2:0) TR/ S FE LA BTl . 78 S I Ik St e e s I

Config {7 45 AL E E3Z R IY . Config 27 {7 #s7£ Cache # il H 2 i W12 H 11>k
tk, JEH, LR T AR SR S Cache N E VI -
K| 5-153% 7~ T Config 7y 77 s s 20, 3 5-13 ik T Config 73 fE s )1k . Config 5 177 2% 1
¥ % 0x00030932.

Config &7 745
31 18 17 16 15 12 11 9 8 6 5 4 3 20
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unngmn\ Juits 2F AbELREH b
0 1|1 0 IC DC |IB|DB| 0 KO
14 1 1 4 3 3 1 1 1 3

K| 5-15 Config 2 fivs
% 5-13 Config 2747 ik
0 R . 2 0 BN, TEEFIRIE] 0.
1 R ik 15N, TERRIE] 1.
IC —2] 454 Cache K/ (I-cache size = 212+1C Bytes)., Jiifs 2F
Jj 64KByte.
DC — 283 Cache K/ (D-cache size = 212+DC Bytes), Jrits
2F 4 64KByte.
IB —2 1-cache 17 K/
016 F7
1— 32 7y
Tt 2F EAL N 1
DB —#% D-cache 17 K/)\
0— 16 F7
1— 32 %
et 2F IZAL N 1
KO KsegO [¥) Cache — 31t 5v2:.
7 - Uncached Accelerated
3 - Cachable
2 - Uncached

5.15 Load Linked Address (LLAdr) & 725(17)
BRI T AR, A 2F A7 A e Lo

5.16 Watch 27 77 8%(18)

Watch %7252 64 17 (125 A7 4%, AL 50T Ml 23 [a] — AN XCE ) e btk . SR A
e, AT 5 X AN B 5 | —A> Watch 6 4h . AR S A 1 I F 1
5-16 fifiik Watch 27 {7 a6, 3 5-14 iR T Watch &7 748 138
Watch & f£ 2%

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

K 5-16 Watch %7 {74
#* 5-14 Watch 77 {738
| VADDR |  fme3: 3p
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/ S

l.m':gﬂ:ln\ vt 2F b3S 7 T
R WIR R 1, 7 Load I & Z4E#14b.
W R 1, 7F Store I & A4Sk
0 R . DO 0 5 A, EMIR[FE 0.

5.17 XContext& £ 5%(20)

A5 [F) XContext ZFfran i T —Ma M/ R G R — RN FEE . Mk E
—AN TLB SR I, HAE RGP EL R I 5 W DT R IN2E TLB.

XContext 77 {75 T XTLB AL, AbEE 64 A7 bk 23] 1) TLB RIUIN#E, 14X
HEAE RGN . BAE RS T W E T (241 ¥ PTEBase 1.
Kl 5-17%.7~ T XContext @i /-2 A% s 3K 5-15 iR T XContext @y /745 [ .

63 3332 3130 4 3 0

PTEBase R BadVPN2 0
31 2 27

5-17 XContext 27 {7 4%

27 A7) BadVPN2 S8t 545 51 TLB Gk () U el 39: 13 £z, b H— TLB
RIS B — AT, FTCASE 12 7 S A AR E N . MUK/ E 4K AT,
XA URT DU E 3 T4k PTE R I 8 i K HARXR AN 3K . 0 T-HARK WU R PTE
KA, SRR R a] LLAS 2 1E A i ok

SN

# 5-15 XContext 2717 4%1k

b Hiik
BadVPN2 MR ARG RS X AN, s T Bl e RUE
HEI R TS R 2.
R 282 e k1K) 63:62 47 .
00 = EH /-
01=HBg M)
11 = W%
0 PRE . 2% 0 5N, BERFIR[E] 0,
PTEBase AR, ZAE SUVFERE RS R XContext 25 A7 251
K—AFR I WAL T IR I FRET .
5.18 Diagnostic & 7 #%(22)

TS 2 AL PRESHTINE 64 17 25472, T B T3 h AL 2% 11— 26 Py 5B BA 51 R ik 4
E

Diagnostic 7y 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

¥l 5-18 Diagnostic &7 f7-#%
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unngmn\ pits 2F AbPESS L T
#* 5-16 Diagnostic 77 f7#s1
I, i
0 TRE . o 0 5N, BeiiR[E] 0.
U-Mode F PRI AT Cache Invalid #:4E A1 Writeback #:4f
W-CAC B Wait-Cache #4F f FR 1
W-ISS B Wait-1ssue #54F [ PR ]
S-1SS I Store-Issue #A4E ) R
S-FET HUYY Store-Fetch £/ ) FR il
ITLB HA 1BEEZ ITLB
BTB HN1MES BTB
RAS BN 1R RAS.

5.19 Performance Counter & 17 8%(24, 25)

Joilts 2F A B gs i T W PERE TR % (Performance Counter) , Al 143 il it 5t 51) CPO
TR 24 S 25 5o SRR T CPO ' 24 5% {7 4%

RV E 32 7 B S A7y, IF HARRRROCIE d s b ) FeiAh e A |
1 AR T BCR T LB — RO

PERETH AT A7 s 24 5
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
PEREVHH A5 A7 4% 25 5
63 32 31 0
Counterl Counter0
32 32

& 5-19 PEAE I Has W A7 2%

MBS AL (LA ABRE 1 G s D B, THEES R il — AN I IP[6]
RIS A Re P T . FE VTR S C e T WO R A, TR 4k, 3 5-17 H
W 24 T A Aras R 2. 3R 5-18 FR T EEREALIY i Lo 3K 5-19 A 5-20 ik il
Heds 0 RIS 1 4% Ak,

#* 5-17 FEilIEs

Event 1 Select | Event 0 Select | IP[6] Interrupt Enable LA G e SR YA
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gts 2F AR BEER TH 7 T 0t

(K/SIU/EXL)

* 5-18 T TR e X

8 AE B Count Qualifier(CPO Status &7 2$3)

K KSU =0 (W#4i:0), EXL =0, ERL =0
S KSU =1 (B4 8ixX), EXL=0,ERL =0
U KSU =2 (¥ FH ;- 455), EXL =0, ERL = 0
EXL EXL=1,ERL=0
#* 5-19 T 0 FAF
At NS ik
0000 Cycles S
0001 Brbus.valid P& e
0010 Jrcount JR 8%
0011 Jr31count JR $54 I HI rs=31
0100 Imemread.valid& —2 I-cache &2k
Imemread_allow
0101 Rissuebus0.valid Alul E4E O
0110 Rissuebus2.valid Mem $#A4E 2R S
0111 Rissuebus3.valid Falul #4F RS
1000 Brbus_bht BHT %Ml 454
1001 Mreadreq.valid& M AL
Mreadreq_allow
1010 Fxgfull [l 5 5 5 A B3 PR R B
1011 Rogfull HIEBA S R X2
1100 CpOgfull CPO BA A5 ¥ I E
1101 Exbus.ex & | Tlb HIEHI Ak
Excode=34,35
1110 Exbus.ex & 1l 5k
Excode=0
1111 Exbus.ex & P45 41
Excode=63
#* 5-20 tHEAS 1 FAT
=t NEfES Eiiipu
0000 Cmtbus?.valid AT ERAE
0001 Brbus.brerr 43 ST 2R
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Pnuﬂl;r'zg'g
/ l.m':gﬂ:ln\ vty 2F AbFERES T

0010 Jrmiss IR TR KT

0011 Jr31miss JR H. rs=31 il 2k

0100 Dmemread.valid& —2t D-cache itk
Dmemread_allow

0101 Rissuebus1.valid Alu2 #AE 2R

0110 Rissuebus4.valid Falu2 #e/E CUk Y

0111 Duncache_valid& Uncached 5[]
Duncache_allow

1000 Brbus_bhtmiss BHT J& 4 ¢

1001 Mwritereq.valid& 53 A7
Mwritereq_allow

1010 Ftgfull V- R BT BA S ) KL

1011 Brqfull 53 SCBNFIIH R

1100 Exbus.ex & Itlb 6k 2K
Op==OP_TLBPI

1101 Exbus.ex IEIRSEA

1110 Mispec Load BEALER K

1111 CPOfwd_valid CPO A1) ) i 0%

5.20 TagLo(28) I TagHi (29) 27 7728

TagLo ! TagHi # f7-ds 2 32 AL/ S a7 f7a%, HTORAE S — 2 Cache [FIARZEFIIR
2, {4/ CACHE 1 MTCO $541F Tag 27885 .
K 5-20 7R T X LA A2 ] T %k Cache (P-Cache) #:AF M. % 5-21 %11 T TagLo
i TagHi & A7 2% 1 8K E o
TagLo ZFf7-#%
31 8 7 6 5 4 3 0

PTAG[23: 0] CS SCSETI 0

24 2 2 4

TagHi %7 {778
31 4 3 0

0 PTAG[28: 24]

28 4
5-20 TagLo F1 TagHi 2717 #%(P-Cache)

% 5-21 Cache Tag % {7tk
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/ l.m':gﬂ:ln\ vt 2F b3S 7 T
PTAG fe o Yy EL AL (1) 39:12 47,
CS &5 Cache [fRA .
SCSET % Cache 1T77E 2% Cache 415 (%% Cache &I h
| 0)
0 A . D2dE 0 BN, WA 0.

5.21 ErrorEPC 21 772%(30)

K T HI T ECC M {H4L 51484, ErrorEPC 2747985 EPC % Easkil. & 17
AL AL FIARTTBERCR T (NMD IS A SRR 7 T B

ErrorEPC/& —/ME5 T A%, ‘B G A — /MR 5 8 2 T H T AT 1 e L L
K 5-21% 7R T ErrorEPCE A7 2 5 20

63 0

ErrorEPC
64

5-21 ErrorEPC & 1275

5.22 CP0 84
2% 5-22 5|41 T Godson-2 4bFH 2% E X [ CPO 54

% 5-22 CPO 54

84 i
CACH CACHE #:1E
E
DMFC M CPO HU XL F
0
DMTC BT 5 CPO
0
ERET Sl
MFCO M CPO Hx % #5
MTCO B H 1% 3 CPO
TLBP 24 TLB i
TLBR 253 TLB £
TLBWI FR 537 TLB K I
TLBW BEHLIE 7R TLB £
R

FHR
TS A B RENS AL BRAE AT rh (VI K AT DG, B0 4E CPO AHSCAIIAF A G, Ak CPO 457
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vty 2F A 2R P Tl

L IFANTT 2 NOP 59 KA IETR 2 7751
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gts 2F AR PEERTH 7 T 0t

6 AbEE IS4 AR

AFEA A s 2F JEBEAS G4, AR EEE: GIANR A LR 8], B A 1) A7 B A BT SC
FRIBIAR A . Forp o B IS MBI, AN ARSI, AR BRI 55

6.1 B4 A KR e

AL PGSR AL PR A, ARZS AP AF A5 1 EXL A2 E 0 11, XEWHE R4t
ITENEREA . RO TIEAIBIIRES 25, BIAMEBERE P38 5 R IR A A7 43 1) KSU
FBOCOE AN WA, R EXL A E RIS 0o B R IURE I B Fr AT, b
FEFP 24 KSU B 10l M, R EXL A22h 1o

MBIANR B 2K EXL AZE N 0,

6.2 B4 EALE

R B E AR W (NMD 6151 1 i Bkt L FH 7% FOE B A 1) St
XA AN B Cache HEATAFHC, WISl o 1 By Foe 4 o i) sk 1) 25X
I e b )l S B

JE it (Boot-Time) {141 i) CIRZA A5 474 1) BEV fiz=1) Hihlfz T-BEAJlid Cache
BATAFIG TG L A i ik = ) . A2 IR H BRI TR (BEV £7=0) , @51 41 i) ) 2
HukA7 T 75 ZEd 5 Cache SEAT A7 H1 k% 8] o

R 6-1 FIH T et 2F ALBRZS gl SN ) S

K 6-1 B 5k Ik

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) OxXFFFFFFFF BFC00200

XTLB Refill (EXL=0) OxFFFFFFFF BFC00200

Others OxXFFFFFFFF BFC00380

6.3 TLBEIHG|4} W) BIXFE

TE9HT T MIP I 482 R Z5 R I SRR, A7 76 A TLB FIA B ) 52«

o LI 32 fr bk A=A ) (TLB FIH)

o Rl 64 A7 bk AF 1A ) (XTLB HEE)

ot 2F J2 64 A7, DR XTLB FIAGAL . (Hh 7 ez 32 ki, &
2 2F [f) XTLB s34 ) N D kAT TLB S AT, WiEk 6-1 Fis.
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Vo0 2F KRS T

6.4 BISMETE K

X — 2 R 4R 8 20 b F FE R 6-2 g A DL S A IR A 2 A A1 O Sy 451
Gh, i TLB BIAMNIR &1 s 5155, b 7 T RE— & N9 o 49— KIS R4 —
ANLL BRI, ) A BRI A I TP RS G G Ak o A e AR IEASIE B A I IEAE R
ITHIFEA T A0, A 8B Zh v BERE HEIR AL PR . 8 22 40 5 1 20 AS 5556 &-AMEI A1 1)
e

*& 6-2 BIAME LT

A HE (e g

AN Rl e (NMID

Hihbg R — B

TLB 81 — Hds

TLB L3k — g

HEE IR —UR

B, B, RGMH, dmal, IREFES, MRS AT, R4

bR R — B AEE

TLB HIH — Hdinfrix

TLB & — HhArH

TLB & — S

Watch

HEE R —ER A

Hh i (AR S0

— MR, I TR A AR A B R AR BE, AR AR AR IR S

6.5 ¥ E & 4k
JR A

MR IR BB E A EER, AR EEG N SIS AT B
b3

CPU Jax AN AL T — MR R I o I ) £

® 32 {7 T 0XBFCO 0000

® 64 /i 7T OXFFFF FFFF BFCO 0000

YA ) bk JE 0 75 Mk WU RIS L Cache A7 UG 1Y) CPU k=[], DAtk
Wb BRIX AN ANAS W) U4k TLB B Cache . iX th & R4 I Cache F1 TLB &b T- A e IR
Ab FEER AR VT A R AT HR A

LI AN RAERE, CPU H T A28 WA R AHIE N, H T §E A7 4 PR A1«

e RZ& (Status) ZFAF#M#IME A 030400004, SR 1/ #iE K 0, ERL 17 A1 BEV {if

eI S B AR R S5 LA PR # Loongson Technology Co.,Ltd
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Vo0 2F KRS T

WE N 1o

o [ilE (Config) ZA{7#sMIHI{H 4 0x00030932,
BEFL (Random) AFfF#sAIah 10 A & R g5 KA
Wired A7 f£ 280146464 0.
ErroEPC ZF 72 Wlih4tk PC IH1H.
Performance Count & {7 #% 1] Event 7 #]454k4 O,
JITA S5 A AR B (1) Watch 151 40 AR e 0 e 375 ik«

%

R E YSRGS A

o WAL A INAL B s 25 A7 ds, PhALPEES, Cache AIAFfif R 4L,
o JATIZWIINA.

o T HAHIERL,

6.6 NM 14 4h

JREA
NMIn 14 NMI AR o 450 A8AS ] Bl -
Ab 3
R AR NMI IS, RS ZFAFAR I SR AL BN 1, AR MAEE .
NMI G4 REAEFR 2 A T e IFAIFARFIHLAS KPR, T2 R B AL B 2
FPIRAH T2 W7 . Cause Z 74 WA LRFFANAR, T AR GEBE 2] NMI 1] 70 b BERE PP T iR A
NMI il MR BT 51 25 478 S P I AT 25 A7 A (L -
o U5 PC ) ErrorEPC 2717 5%.
BHA L PPRASF A7 ERL A7,
HREEDNMI &N 1, AEEEN O FREZFA SR 7.
B L RPIRASFF A7 BEV A7,
PC % 17-#% # & &y OXFFFF FFFF BFCO 0000

2

NMI AR LU T « B8 AN TS, [FHE4F Cache RINIEN A" ZAMOEK. i
1, I Y RE I, BRI LU NMI IR ST R, AT P R 4

1T NMI B 5 kAN AR b g 4, R B ANR A, 30 7 A T ekt
PUATFERE
6.7 HuhbES R F] A
JE A

AT DL RISOLN, 2 2 M R4
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51 ARk A A

FER BT 5 A G - k7 ]

72 H P e P A R 5 L A = ]

HY (Load) 8 A7 (Store) — MW7, AHRUFANKS 5 T X145t
I (Load, Fetch)mlf7(Store)—AF, (HFEAXFF AL,
WEAE A7, AR AN T it

M IAS T B

b

SER Ak i A T Mo kAR R b . Cause 75 A7 2% 1) ExcCode - Bt {E 47 i ADEL 1§,
ADES 4if{t, i#[A EPC 777 #sFl Cause &7/t BD fii—id, FRWISIHLHISMAIFE 4 LA
KN R A54 5 H « BURIETR 10 AP EH 2

Bloh RIS, BadVAddr 25 A7F a8 ORAT 1 A IEAIN 55 B eI, B 32 R0 (R ik =2
[ 1) 2 k- o

WG RBIIPIFRSAIEAL T3 SCAEIRFE N 354, B4 EPC A7 as R A7 T %484
fRiidl; S, EPC FAEASORAFE T RT3 S 4RA 1k, I H Cause Z7f£#% (1) BD 7
WeE N 1o
k%%

UBI, IEAEISAT IS B A R AR R s3] UNIX SIGSEGV (B 5 5, XA
5T 12 100 R SR G Y A2 AT I

6.8 TLB# 4}

A e R A = TLB 51 71

® Y TLB B IS8T | It wi i Motk 2 W) [ b b DTN, 25 S 30 TLB FIA B

o YEHhLTI MY TLB Ht—IiVCHL, (HiZIss bR I ICRT, TLB Jeaufilsh ik
4,

o YWHNAFEAEN NG IS TLB " IEIUCHS, (HiZM I A $ibsn A«
i CGRARZIIAAI'S), TLB &kl sh k4.

AT HIX L TLB 7 4h

W TLBHEIH [ EikH A A TNHAE T hd, RAR®E06.9 “TLBEHMIAL .

6.9 TLBEIEHFI4h

JR A
2 TLB A A I UL Fe e s bk =S 1a) (5 | bk vy, TLB BEIEBAN A A, 1 AbEA
A BRI o
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At

X PRI KL, MIPS A ZR G M AFAE PR ANFE IR B b g . — SIS 32 A7l
B, AT 64 L HbhE AR ). et 2F S T AfEFY 32 AL, XAMEIANEN I —2, AH
YT AN S EIN AR, PTARYE TG S A B — Ao by, AR BRI M ET AR T A
B, BAFes5 THe bt g TR kA A, an S bk JE T XUSEG. XSUSEG
8 # XKUSEG, MiZiihb g1 H 7 Hohl 2= m) . a0 bk g T CSSEG. CKSSEG. XSSEG
i #H XKSSEG, A iZuhlhJ& T /bl 2= 8] o i o A% bl 2 8] U1 Je8 1 aff s D i
FEHuhJE 5B T CKSEG3 i XKSEG. CKSEGO. CKSEG1 LA A A AZ 4 P b hil 4% 8]

(XKPHY) & T JEHu bk B s i Py A% 25 1)

PR FFAFAS T EXL ALAE 58 0 I, Fra ik 5 | A X Lo 45 b a) 5o 3X AN
AhBEE Cause A7 f7#%H ExcCode B I{E o TLBL 8% TLBS 4ifid. iX/M4ihid 5 EPC 27
#x L} Cause Zifrasit) BD —id, FaBHTIECAGISMHES L BIAMR SR 25 . B
(R RS o X (B = RO

RAIXAB A, BadVAddr. Context. XContext £l EntryHi 2 47 28 (R A7 T A8 4 Hudil:
FEHR A ) RE O o EntryHi 25 AF 28 ORAF 1 e 45 RIS (1) ASID .. Random 27 47 i 38 i fr
57 T RCE e TLB IR &AL E o EntryLo 294785 (N B REATRE N . k51 %
B AR IFE AL T 70 SCREIBAE Y 154, B4 EPC ZF A7 frAr T FEWI A8 4 1
fls W, EPC ZFAFaSORAF T Z AT 2> K482 ik, Jf B Cause &ff7#% (1) BD {4 &
H 1o
k%%

A T MRS IXAMAI A1, Contex B XContext 25 7 #% I N A48 AE Jhy i ik U A 2 46 P £7
g, IXEA B T X TLB T3 sU ik F Uy ) A7 . X —XF TLB T i
T EntryLoO/EntryLol %57 #%; EntryHi ll EntryLo %7 /724 5 N\ TLB.

FH T 3545 F s 01k 07 0] 2 45 B0 R ik m] BE A T — U BE B AE TLB ik g
I bo R HIUX S, WAE TLB EIHAEFE T ARVF 57— TLB FIAHI S K AR .
1T Status ZFfE2e M) EXL 740 1, 55 A TLB F U 4l A% 356 (1) & 1 45 Ak 1) 12

6.10 TLBIERK5 4
JE A
AR DU C B TUhs 00 TR TLB T(TLB AL ok iy, TLB
TCRAI A . KA EAS AT BRI -
kb

JE 1 A 15 8 T Ab BRI M5 Ah . Cause 7172511 ExcCode B fE#i% 4 TLBL X
TLBS, % [f] EPC 25 {74451 Cause 27 {7 7&[1) BD fi—itd, 5 51F I AMrFE 2 UL K1 A
ERAEFE AT IR ER 210 AP B E R 2.
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8 gty 2F AbBESS H

RAIXAMII AN, BadVAddr. Context. XContext £l EntryHi %7 7725847 7 I8 4 bk
FEH R GO R ko EntryHi Z5 A28 L IRAF T FH RGN K] ASID. Random &7 A7 2% 38 & fi
2T AT ICE e TLB T AIEAE . EntryLo 25 (748 1 P 252 AN 2 1 o

WG KAV IMFE S AR T-5) SRR N I3RS, B4 EPC FA-anRfr TR 2
[Fibdik; 50, EPC FFAFas A7 T Z AT 4y SCHRA 1k, Jf H Cause #7451 BD £
WEN Lo
i&

MR AE TGO — 1, TLB I bsic b I sk

o JEIMHEAAEALE

o EMMMLAEAE, AHZATE F A (R 0T)

o SIHIXAN UM 51 & — KA an, 4E 47 51 FHAL)

FENRSS 58 TLB LABIAMAR R 2 J5, il TLBP $§4 K e TLB Wi (Bl TLB sk4k
VERCHIT), SR 5 AR ICALA ) — TR 4% TLB il

6.11 TLB& B 4h

JR A

YENACERAER LSS TLB RIS, (HiXII R s Ik,
AT TSI, TLBABSUI AN KA. I IANTT B o
b3

JCHBI AN ) T AL EIX A1 46, I H. Cause 25 47-#5 H 1) ExcCode - BHE B X E A
MOD,

RAIXAMII AN, BadVAddr. Context. XContext £l EntryHi %7 77 25847 7 I8 4kt
e RO R ko EntryHi 274728 U ORAE T 5 R IMUN 1¥) ASID. EntryLo 27 725 1 25
SEANHE P o

WG RGN IMFE S AR T-5r SEIBFE N IR S, B4 EPC FA-as R fr TR 2
fFdbdik; 50, EPC FFAFas A7 1 Z AT 4y SCHRA 1k, Jf H Cause #7751 BD fir
WEN Lo
k%%

PR AT 2R IR i b il R 05 SR A A Y. PR U5 e 4 1A R o B8 U W B AT g R F
WEARTFEVN; RS RA R, A5 R HH KA.

WSV & SRVFR, I8A WAL B A EdE 850 PR ibsid v 5 . TLBP $84
RN AR [ TLB T 2R 51N 2] Index 24785 o AL W)L TURU [ 547 (D A7 4% 3
B — NG TN EntryLo 271728, 2XJ5, EntryHi il EntryLo 7774545 A\ TLB
H

eI S B AR R S5 LA PR # Loongson Technology Co.,Ltd
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gts 2F AR PEERTH 7 T 0t

6.12 = 2o iR 5 Hh
JR A

A ER S AT AR P L T BB R R SR I B A ) ERR 58
SN EAE S, B A PR A PR P s SR I R SN ACK S8 N5 5, IF
H5 Z RIS T AN TSB43R, S el el sk A= 1%
B ANASET B i -
b3

SE A i T A R R AR Ah . Cause ZFA725IK) ExcCode BB N IBE
8¢ DBE, i%[f] EPC % f7-#5 fl Cause Zi7-#5(1) BD Az —ie, F&HI5 M5 FIFE 2 DL AG] 41
MRS EFR 25 H . BHRAERR 218 AR 2.

WG RGN IMIFE S AL T-5r SRR N IHES, B4 EPC T A-an R Ar TR 2
[fdbdik; 50, EPC FFAFasORAF 1 Z AT 4 SCHRA 1k, Jf H Cause #7751 BD fir
WEN Lo
i &

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

WA Cause A7 f7#H[) ExcCode 7B E M B 'E N I1BE gt (Ko e iR IH), M4
FEMBISN R A FE A AL CRAFAE EPC Zifrash (AN Cause 77 74511 BD (i &4 1,
W% 484 (1) e by EPC %72 N 28N 4).

W Cause A7 745 4 1) ExcCode - BB #% ¢ # A DBE gt (K7 & 1IN S A7 5 1) »
W2 G2 I A R A R HE R A7 EPC %4788 h (TR Cause ZF /744 BD il &
H 1, WRERIEA W LN EPC ZF /A48 AN 4).

TR, BRICRIAFAg 5 | 1 R ik 5t o] DIl I AR X 4k i 2Kk AT . i Bk mT LA
Wi TLBP 54 DL EntryLo ZF 748 WA TH S 00 5ok 345 . 28U S K A= 1 1E
TEISAT IR 2B UNIX SIGBUS(V R AT 1R) (5 5, AR K Bl o 2 B 17
6.13 & 2% H 45 Hh
JR A

*—4 ADD. ADDI. SUB. DADD. DADDI &% DSUB 5447, SE&: R IK MY
i N, AN AN R AR . IXAMII AN AN T BRI o
Ab 3

LI A1 1) B T AR BRI AN A6, 3 B Cause 2717741 ExcCode FEt# & A OV 4
CTIER

WER GRS AL T4r SAEBRE N (14585, 4 EPC TFfFasrfr 1T 1%I54
fFdhdik; 50, EPC AFfFaORAF T Z AT 4y SCHRA Mk, Jf H Cause #747451 BD fif
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BE N 1o
R4

S A KA IEAE AT I BERE S U E]—A> UNIX SIGFPE/FPE_INTOVE_TRAP(F
R ANEE R v KR T o SZ b RE R, XA Rl S B 1 .

6.14 BB 41

JR A

4 TGE. TGUE. TLT. TLTU. TEQ. TNE. TGEIl. TGEUI. TLTIl. TLTUI. TEQI.
TNEI 52 HUAT, M4 RN ER, FEPHIIAN A . IXAMIISM AT BRI .
b2

SR A8 1 B P T A B AN Ah, I HL Cause 277441 ExcCode F-B# B 4 TR 4
X

WG URAIINFE AL T 70 SCIEIRFE A 1454, B4 EPC i frds{ife T 1xI54
fRdil; B0, EPC FFAEAORAT T Z AT 3 3484 1Hsik, I H Cause 7774+ BD 47
PER 1.
k%%

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

6.15 FR G5 H 1 Hh
JREA

AT SYSCALL $54HINHE, RGBSR Az AN EATT BRI o
Aib 28

L1 A 1) B T AL BRI AN 46, 5 HL Cause 271725 1) ExcCode FE&# B 4 SYS 4w
CTIEP

WIR SYSCALL $5 4B A 1557 SAER A, | EPC ZF /a8 IRAF X 4547 2 1tttk &
W, PRAFZHT 3 34842 Il

W SYSCALL 54767 iR M vh, WPRASFAF4 11 BD ALg BN 1, 5 WA
i 0.
k%%

XA AR ERT, B BE M RS DRG0 X 4 v LAY
HT SYSCALL 54 1) Code F-Bt (S 25: 6), LLK# AN EPC Z5f7ash BiA7 Huhik (454 11)
RES

N T EREHAT, DBISAE EPC ZFAE48 MY, IXFE SYSCALL 84 A A4
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Fats 2F AbBEES A

AT IXn] LB AEIR 9] 2 Fi il EPC 2 A7 a3 (KIEIN 4 K5
WSk SYSCALL - AEAE 7 SCAER R B R RIS, X Cl i 1A
PITREAH IR 1K) Y

6.16 W stk
SR

AT BREAK F &I, RAEWTHISE . SAMAISMEAR T B
s

LR A A BT AR FEIX M 4h, I H. Cause 217281 ExcCode T Bt & M BP 4
CTIER

W BREAK FEA A 1E 0 SCIEIRFE T, U] EPC Z A7 3 IRATIX 45 T8 A 1tk s 75 ),
TRAFZ HT 0 3 3482 bl

W BREAK FRA TR/ ABB A, RS ZF A7 a5t (1 BD A& 0 1, 75 %A 0.
i 8

XA AN R AR, PR RIS 2 1 R GBI . BB 50 LA BREAK
F54 1) Code F-Bt (f7.25: 6), LMK AN EPC Z A7 BT AE kTR N 2. i Fix
FARRAE SRR, T4 EPC ZRA7as T N a2 | 4 DLg 7 2i%35 4 .

h TG R HAT, LIS EPC TFAEAR N A, XK BREAK 82 A ALK
WEPAT s IX T LB (B2 B EPC 23 A7 IELIN 4 2K 58 1o

W BREAK F54 100 SCREIRFE T, AIB200 T W ST ERE Ik AT, 5 EMRIX &%

IR

6.17 {r B 5 %151 51

JREA
MU &AM — O, ORE R A AN A
o B PAT — 4 T HAER (7 31:26) A LIFE4
o REPAT —SUERMERS (7 5:0) B4 € XIF) SPECIAL $54 .
o WIKHAT — S RERERS (B7 20:16) A 5E X K] REGIMM $54.
o MIPS IV ISA AWTHIE, B AT —45 COPIX F54.
XA AT BRI o

b3

SEHI 1 4 ) B T AR BX AN A1, I H Cause 27 f7#5% 1) ExcCode 7 Be i B 4 RI 2l
fE.

R R R 20 WATHE Y SRR, W EPC 3 A7 de RAFIX 4R 2 IRtk 00,
DRAF T [1 73 CHR 4t

eI S B AR R S5 LA PR # Loongson Technology Co.,Ltd
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AR %%

BB, MIPS IV ISA HH 82 B R HAT « IEAERAT 105 2001 A0 i A I R S I )
UNIX SIGILL/ILL_RESOP_FAULT(AEIEIR A 1A B B EEE )5 5 o XMNZIERER UL, X
AN TE Y BT T
6.18 Ak 2% A 0] FH 451 41
JRHA

W PAT UL T — S BE 28RS, B S8 b B2 A ] ) Ah k2

o N [PMbFESL G (CPL BY CP2) ¥ #ihric hnl F.

® CPO Huui& A #bric ol H, JF HubFE AT 48 sl B g0 - A =C R 1Y) CPO

8%

EABUGNEAN R B i o
At

LRI A 1) T AR FRIX M A6, I . Cause 23 1725 1#) ExcCode 7Byt &l CPU %
i f . Cause 2717451y CE AR R PUAN ML FE S B4 5 1 H o R IX SR AR IRAE 3L
GEIRFET, EPC A7 88 (/A7 T A B b FR B8 F5 & (0 ks A0, EPC 75 A7 a8 fRfr T
ZHT )3 SCHR A B ik
i &

A LU LRG B

W R AT M WM AR BEAR , DA ERES AR A v, I8 AH Y. 1 bR S B Pk
2 LUE DAL BB HAT .

WR I FEE A ) DAL BESS, (HR DA B2 AN A7 e b 3 A W, U 75 AR R A4
I SIS LI SR

WIRAE Cause ifras i) BD i E T, IR LIBidRe: ARG asis
LR 1R [P ka9 A0 6 P Ak R 2 5 A AR SRR AT

W AR WA MR B UG ) B Ak B RS, I RE BROAT ) EE RE i B UNIX
SIGILL/ILL_PRIVIN_FAULT (AREEFR A B 245150 (5 5 o IXNMHTD8E 52 S0 i

6.19 V¥ =5 4b
JE A

V5 A LA R AR e XA SN S AT I o
Kb

S b ey B T AL BEIX AN AL, I H. Cause A #7441 ExcCode FBi#l &0 FPE 2
4 E .
77 R PR S 25 A4 1 A iR 7R AN b A 1 s AT

eI S B AR R S5 LA PR # Loongson Technology Co.,Ltd



Pnuﬂvzg'i
/ l'mngmn\ gt 2F b 2EAS H T
k55
T BRVF RUPIRAS 7 A7 4% T R 25 067 7T AT BR X A1 4k
6.20 Watch#i 4}
JR A

AR 51 THER G AL BE2S (CPO) [FI 27 474 Watch Jfr € Y R bk (1
A, Watch {51 41 7 - Wattch 37 74 1) A% 2 745 58 A& B A il i 2 5 1k 1AM 4
b

FCH A ) 5 F T AR B AN 4h, I H. Cause 2747231 ExcCode 7Bk & &y Watch
St (g .
i85

Watch #I4NH TG H ;T8 B AMEFRE P 3E s SIS 4 RRE R, IF SR H
FURLE U EDIRES

N T PATHRIES, D4R 11 Watch #iI4h. 4 T 4688, S4Bk
i Watch 41 7k o n DUIE i AR AT 4 R 0 HE A B e W Ui Aok S8 X — i 7

6.21 B4

R

)\ AR A, TSN A A o T (1 TR TR A R R
G5

T HE RS T AR 1Y Interrupt-Mask (IM)3H FIAH S (47, )\ AN v W R R AT A
— AR, JF H, GBS BRI NE A2, AT AR BRI 1\ A I
b

SERIBISN F P T ALBR ISR, 3 HL Cause %57 % ) ExcCode St Jy INT 4ifi)
{8

Cause 57581 1P I T B0 rhIGFRF s . AR Lt o o il e i
(oo A 2 I L 25 A S B2 RO, B B RO ).

IPL7]F 1§ 43 PO I67 75 Count 247 5315 15 Compare 2577 8 A 28 HHIAEE 7 2 o
\PL6] b o B A 585 i/ ORI, (BB CPO PERE T B oS Hh 14

A B T 0 O A T SR T o A 7 A SR C— A e
R 2D
23

g 5 T2 e AN 7 A 02— S I BT Cause 25 7380 HUATIBEAr, IP[L:
01 o O it b i 4
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/m-gmﬁ‘\
vty 2F A 2R P Tl

BATH W ARG . — HERE WA, EGISMEAE B2 T, REFid il REAR L
ITILESR% . R BRIE I 1) Compare 7547 #5 5 N MERTERG. PERETHEA%
(0T B U 1) o s s A2, BRAZ 31, BN 0 SKkSkHL.

7 T B AR B BRI AT R 5SS MB Hr WrE K, IP[2]22 IP[6].

DR W AR 2R IR, S A0 5 R A PR R B B 2, At s B i 2

e S PR A MRS A FRA F Loongson Technology Co.,Ltd
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N lmng@i:\

Jes 2F AT 28 T S

7 ¥ REMF

AEERGR T 0 2F A FEASF S ERE (Floting Point Unit, fEifR FPUD R4, fudE
MFRRAL TR AR 4% 0. IR TUKE UL S o et 2F 7 R A A AR R ) R 4
BAT 56255 ANSI/IEEE 754—1985 HEHIIF iz SibnttE . 534b, Jeits 2F % U RES
AR H 52 X SIMD 2 A E s e 2 4E

7.1 Bk

FPU 14 CPU [AhabFi4s, #FKk CP1 (Coprocessor 1) , ¥ & CPU M54
Bk TE T AR H I fE .

FPU H LA R PR DI RE R T2 ik

e FALUL ¥ijC

® FALU2 HijC

FALUL SOCHATIR SNIR. 17053k, FFomdlein. BAaui i, BU . R e
SEVE RS R . LU, AR . FALU2 HUTEE SNk, V7 ARk, TSR, VF
MRS AP AR, A, Jeits 2FFIFPUIE nf LLAAT AT HURS S (Paired-Single,
fRIMRPS) TF IR T L WA E MR 4. B 7-L0 et 2F4K 2R 4546 v D g 20 TG (R 20 2R ik
AT T B

Functional wnits

Enter issnae Haad register nerfomm alusTalu
quene, 5ol ect File, enter operalions and
ready instruection Tune il omas ] write bhack to
Lo 1ssue Uil Ls” bul register file
. Ml Write
Fiss0e back
read
+ Fiy + FIX FIX
Issije Reg | Reg
* e File File
Alul f——
I-width
mapgousin .
i " Wri e
I o hack
) ) il .
Flodt fread Flaaz Float
| [ scie pe—1 Heg Regx
Guele File File
Falu

7-1 Jeith 2F PR RS DI RE T A S I

e S PR A MRS A FRA F Loongson Technology Co.,Ltd
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8 gty 2F AbBESS H

T R BA BN EEAS I B A ] DL 3 R 0 1 4645431 FALUL oo, 1 4$84 3] FALU2
PG, VRS S FALUL PRIt YH FALU2 B T &3k = A4 H i o f—A4
LB S5,

7.2 FPUZRFEAEZY

XA R FPU Z A7 g 2L e M B e 4185 0y . FPU 5 A7 B HEVT A 8 H 75 A7 4
( Floating-point General Registers, i #% FGRs) Hl P4 1 25 77 2%« ¥R A
(Control/Status) FI=LHI/ME1T (Implementation/Revision).

721 B HEES

IF R IGAE MIPS IV 8 2R R a5 P i ab PEES 1 IAE AT . MIPS IV kAR
HEGERY P LT 32 ANF BB % A7 4s (FGRs) , B4~ FGR 4 64 {755, W LIfAIl
32 {7 FURE BE B R 64 A7 XU BERL . 7E1% sUATAF A SO, B B SERR AL F 64 > 64 74 B
TArAy, TR 32 ANME N B A AR

TF AR H—A 5 A @ P A7 485 AT IR R FGR. 7077 s B THAT AT, IXULiBHR
AR TR AT 4 0 (RegMap) BRI AW PEZFAF3s 5 o WP EFAE A ARTE 6 17 1K) ik %5
P AT LR

RETAA ) FR A2(26)PE TR v WK B 5 2 A2 28 AN B8, 5 m Bk 2
Load/Store 5 2 [P AR N £ A o

o FR 4 O WMXUAEA] 16 MEET 1) 64 A7 %55 75 f7-48 5k 32 A 32 i (& 5 2 A7 4%,
X5 MIPS | A1 MIPS I TMbARHESE R FEZ

o FR N 1 W) 32 4> 64 (4R ar frandh & v . X2 psdin) MIPS 111 5
MIPS IV #:1E.

7.2.2 F R T FE
MIPS IV DMARER R RV FE S 58 % 32 MR e, (B2 B0 2F
(FF KA U T A

o IEZ A% 0, VR ASLIAUEIT A7 A

o X ArA% 31, VR AUIRE TR (FSR).

Pl a7 fE 45 (FCRs) H BB CFCUCTCL #:4F Uil o SEELAUEIT % /748 (FCRO) fRAF
FPU &I 15 ., $HIRDIRS /4% (FCR3L) FAshilAn W An ok, {RA7 L s S 45 1
It Hr= A A

SEIAET A (FCRO)

NP5 (7 4% FCRO $55€ T FPU [WSZELFMEIT IRA . B3R T Wb 348 1 MIEIT 1S il
FPEREZ ], [ RX (5 B A nT B2 Wi A F i R H

7108 T SEIMEAT F AR (FCRO) A5k
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gts 2F AR PEERTH 7 T 0t

ity 5 %5
/Anongson\\
% 7-1 FCRO 1,

IMP[15:8] SLILRA S (0x05)
REV[7:0] ULy x JERGERIFEIT AR 'S (0x01)
0[31:16] TRE . DS N 0, MiEZRE R A 0

BHIMRAESFFS (FCR31)

PEHIMRE T4 (FCR3L) Af TEHIAMRERSE, G B EZ OB
WeFR A Ui, BEEAE R P R 44 U5 . FCR31 I il AR IZ B A UATH
PR BEABIF A RE,  [R]IS DRO0 A L AT R Fig 2 P nT g i A2 R4 A1 DA KIS 6 3 A 43 Al
SR RE R AE 11 4b
Bl 7-2U8 0 T # PR ZFAE B RGN, 3R 7-2 508 T4 HIPIR A 35 A7 28 1K 25 A

il 2h 24 23 22 1517 1211 T 21 ]
- . ) Lauses Enables Flags
LL7-CCL Fh | L0 v evzour |vzovrfvzoor | ™

T I I 5 fi 5 a 2
K 7-2 S IR ES B AT A
* 72 WHIPRAS T AR

Ccc7-CcC FEHIAL 7-1. 0 R B ) s b oy Lh s 7 85 o B, CCl
1 Wi B A7 . CCT-CC2 fEJuts 2F HkE X

FS MCE AT S, WIEH 45 RAE 0, AN A SLIERAE B AL .

CCo FAFAL . S WA HIPIRES Z7 A2 2R A AL (P R

Causes SEHAL. S WA RS A FEUL R

Enables TERENT . 2 LIPS ZF A7 2 A REAT (A

Flags PR . S LA HIPIRES Z7 A7 28 A AL (P

RM AL o 2 WA PR T A7 A i AL IR

BHIMREFFIR/FKMH (CCO) 4L

AT R OB E R AR, 45 RABORAFAE CCO N7, BRI . W bt Foh I,
W CCO & 1; JeZ WHE 0. CCO PiAX REM IR il LLALHR S M1 CTCL $5-2 FHE i

IR F 725 F B (Causes) I,

PRRIMRAS FAE RS IR 17: 12 350 (Causes) I, W1 7-2017%, IXLEf b T H%
IEPATIRA 45 R . Causestl 2 b % O [f)Cause 75 fras () —MB Y 78, XL iR
T B SRR S RGBS, JF HAan RAH RN A REAL (Enable) 15 5 (115 U 7= A=
—ANRWTEE A . IR SR A PR AN I AN AN, A AN A R 451 b A
BdE .

Causes kA # BF 4077 SUERETR 2T ES CAVE 4 Load. Store. Move #:/E). Hrby
ST BT U 58 B A 2R E R SE R, (B B 1, SWMREE R 0. HEfr

-

eI S B AR R S5 LA PR # Loongson Technology Co.,Ltd
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S gty 2F AbBESS H

WK B IEEETS4 FRifEE & A AH Y. (451 A1 7 AR T 43 ) B 1 8l & 0.

YN RBISNRAE, A G AR, RS HE— 32529 (1) 2 Causes 1.

FEHIMRA T FE 241 BB (Enables) s

FEAAT IS A 2% Cause £ FIAH R (4 AEAL (Enable) [FIIN Ay 1 INF, 77— AN il 4.
WURVE SRR BCE T — M AVFBOE CRNAERENZ ) 1) 1) Cause £z, W4k 2 8525 37 /1
A4, IXFIH CTCL $54 [FIIN ¥ & Cause {7 F1 Enable {74 1 [RIUR—Ff.

X FARSEIERAE (B R UL A AN A REA, WURBEE T ARSCHURAE, e a=4
—ANIF i Ab

FEN—ANF S ANR L2 |, A L — A CTCL 484 Kis B s T 1)
Cause 7. LA 1k Wr B AT « BRIk, fEH &N s AT IR P K I A s S R 4 A e
[¥) Cause A7 IOMELA 1; WUER A - S AL BAE P 75 2343 1445 5., U Cause A7 1) P 25 25 20 4%
A 328 3 B T AN AR FFAF A T

WURVE A HBCE R A RE (AN A RER O 0O 1) Cause {7, WA B4,
A IEEE754 FRifE e IMERIASE B 5 nl. ZEIXPIEOLT, 3T —4c0F midq 2 0 D i 4
HMAENSIE L Causes IR KM 2E o

EHIMREF 77 E (Flags) 1k

PREAT 2 RN, Efes BN BRI E R R A T B4, kA~ IEEET754
MR A, IR AN Flag A7 4% E 1, SIPREFAAR, PG T1F sia SR X 2647 7K
NG R AH R AT AT LAl I CTCL #4545 — AN B BIRAS B A7 48 11 R SN Flag
AN 1) BT R

BN RSN AR, Flag ALJFAS AR BCE T s A AL B AT T ATAE
VA PR 2 i B IX e

EHIIREF AR ENAER(RM)B,

PERIPRAS FF AR P8 O MRS 1 RL2H A T A ABE (RMD B8l W13 7-3 TR, FPU
AR IX LEAT P8 52 18 AN T7 2R I A IR s S AT A N IR 8 A KB

®7-3 KA AR

SNER | BdfF #iR
RM(1:0)

0 RN U E LB =85 U Bl D N GNP 1 e 7 £ S U B oy
BB R PG, W BARN D 0 RS BB E07 7]
AN

1 RZ 7] 0 Jrla sz N FEER A5 2 e F HARLEXHE EAKT
BN EEEAN

2 RP [ 1E T 95 K7 A e N B 45 R 1) 5 22 e i I AN T
WAFEAN

3 RM W5 KT N SR 0 5 2 Sl HAKTE W

R TR AR RS AT PR 7] Loongson Technology Co.,Ltd



S \ Jeits 2F AbFE 2T 7 T 0
AN

7.3 R EMFIE S MR

JT 1H) FPU $84#00E 32 7K, DL RIS FF o et 2F V7 s 3 EAMNIZ 4T B MIPS
PREE SLIVE TR A, N T —S8REBR 92, 22 AR RORU RS e 3, DAL 5
Tt 2F AEBRES I REARVERE . XSRS A BOE A S5V AR AR R R AERS, (R e
TIF AR TG I (FMT) B R e R R RS, P AbBREE 2 (COP2) [H:
VEM o s 2F V7RG 4R 288 nT LU AN [A] (1) 4% 208 73 A LU LA :

o HEEFRNUEEF AIES (FMT =16, 17).ix 44354 435 ADD.SUB. Conversion.
Move. Compare Fl Branch 5454 . # 7-4 BIJiH [ iX 480 fifr 4

o XWENERETE T4 (Paired-single, PS) (FMT=22). PS F54 1] LAJA] 47 W5 4> i
s R 1% S 44, 4955 Multiply-ADD . ADD. SUB. MUL . ABS. NEG. Move #1 Compare
B, K T-5 TR P T IX AR

o ZIMAIRS. Wil 2F V7 RUESAF 22 WEARTE A k38 5 v S RN 8 TR 1 P A
M TEe Joith 2F ZIRATR A SRS T 1T F UL BB AL AT HR A

o FHIMFEEAIES. XUIEASE MIPS 5E HIeAS I — DT, BT E i
VEAR > S50F s AR A Pl B o AR S e TR B AR 2 RSB S 1 — 580

X 7-4 Jeits 2F RGBT TR RS

MADD | ADD | ROUND.L | MFC1 |CVT.S |BCI1F |C.F C.SF
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

K 7-5 s 2F RS EE 4R 4 Paired-single(PS)

S

ADD ADD.ps
MADD MADD.ps
MSUB MSUB.ps
NMADD NMADD.ps
NMSUB NMSUB.ps
SUB SUB.ps

R TR AR RS AT PR 7] Loongson Technology Co.,Ltd



s

/ l.m'lgﬂ:ln\ Jeits 2F ALBEAEF 7Tt
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

7.4 F RERAFHE R

7.4.1 F mKER

FPUBE R LGS 32 7 (HURESED Bnl LAKE 64 £ (RURSEE) £F45 IEEEARUE 117 fi Ak
ATHRAE . 32 AR BEAS NG — A 24 LUHRFILART 5 — IR LR /N0 (F+S)
—A> 8 HRr IR B (BED; 64 ALAIXURE BEA LG —A> 53 HRF AT ' — IR LR s K/
B (F+S) F—A 11 WWRFINTRE08R (B): 64 fIXUKERE (PS) 6 xUHL & A RS VR

gt ol 7-307.

BB AP R AR 55 A R 7

Loongson Technology Co.,Ltd




gits 2F AEBEER P T 0t

FUREJSEAS X XK SRS 2

R A 20
K 7-3 1% gt

Ew EEPTR, V7 B0 i PR =AM

o ffTik, S

o FMREINIEEIN, E=Ey+Bias, Eo &AM MELITEEL

o /INEUE, F=.biby..bp

Fa 2L Eo 1138 FElE 045 Emin A1 Emax 75N IR ITA 8 2 [0 FHEE, 540 n LR A
TR B :

® Enin-1  CHIRZHAY 0 AL IEH 40O

® En+l (IZKZwtH oo Al NaN[Not a Number])

X T AR R B UK FEAS SR U, B — NPT ROR I AR 0 B i ——Fh i 15 2 %t
N o HGmAL RN I V 2 7-6 F T g .

R 7-6 VF SRS EERTSORS A% 77 s AR IR 2 53X

N
0.

( if Eo = Enmaxtl and F#0, then V = NaN,
1) | regardless of s

( if Eo = Emaxt1 and F = 0, then V= (=1)%e0
2)

( if Emi, <Eo<Emax, then V = (=1)°2 Fo (1.F)
3)

( if Eg = Emin—1 and F£0, then V= (=1)325™"(0.F)
4)

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

ST BT 7 A% 2, R V2 — A NaN, 84 F IR s A vk 52 7 XN Signaling
NaN it & Quiet NaN: 1%t F (1 s g e &, 4 V & Signaling NaN, 51 V /& Quiet
NaN.
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vt 2F AFEESH 7 T4

RT3 T 27 (iR U R S M 7 i R B AN i MEAER 7-8 e .

R 77 F R ASHE
ZH RN

RS KUK

Emax +127 +1203
Emin -126 -1022
fREU W = +127 +1023
R AT 8 11
AT [ gk B R
(Hidden)> (Hidden)

S GUNACTA NS 24 53
A R T 32 64

R 7-8 f KB N R

e

FURS BETE R /N 1.40129846e—45
FURE RV /N IE 1.17549435¢-38
AL
FURE BEVE R KA 3.40282347e+38
XUKE BETT B/ 4.9406564584124654¢
-324
XUKE BEVT R B/ IE 2.2250738585072014e
AL -308
KUK BETE R B KA 1.7976931348623157e
+308
7.4.2 RIS K

ZWARIE S R 64 ArEdE5IN T OB B35 (Packed) B R A, Hidls oo R v iAW E
JLE:
8 M, BRI NS 8 1Y
AN, RIS 16 A7
2 M, RS —NMESE 32 T

o 1/ 64 RN

X 64 PiikgR Sk 0—63. 17 0 & AKAr (LSB) , 47 63 &dmmifir (MSB) o BARA AR
AL TEARARAL , B AT =i Bilan, —AN P2 asAr 0 2467 15— 16 47, N

R TR AR RS AT PR 7] Loongson Technology Co.,Ltd



=)

i 2N
gty 2F AbBESS H

BAE— AP AN PR AL 0 B 7, A EAERA PO IR T, R
B 8 BN 15, HS 4 MY AR

5 ()BT A s L Rl s O A, RS IRE 5. filt,

Bl 7-4Ui ] T RZEMER 5 7m0, B 7-5U8 TR I 755 A% K

integer integer integer integer ‘

i g <] 16
7-4 EMEH 5L 4L

5 48 47 ET 12 1 ko) & 15 14

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

I 1> I ] I 15 L L3

7-5 UENH FF 52 7% 2
7.5 FPUTE4Jil/K & Mtid

FPU $fit—ANF1 CPU $RA /K IATINIR AU K LR . &Ml CPU JL5EA 1 9 9k
IKG AR R G5, (PRI T SRR AR, BATHK B X 4045 R 2~6 ANk . 4> FPU
TR TF S ThRE BT ) — N UT: FALUL Bi# FALU2. FALU2 HtisfTfe4#
VERS A T2 U iy el BRik LRI I B E 1484 FALUL FRITIgT
Fa 2 BRAER A T2 AU, FRvk. FRINEL K& FALU2 T A 1) Hoe i s E R R 4.

TS FALU SocfiA I RR S Bl 1 45952, HF RBINTE RUAF A7 A8 SCAFIR H— NS5 R
7E FALUL BT, 77 sk, V7 A0GRE. 77 migeina 552 6 MAT WL 8 sl 5% A
(P K e da ST 22 4 AN HAT B FALUL i L e s S (46 CVT.D.S M1 CVT.S.D)
T2 ANPAT W IXEWS, WF UETITE sIESR 2R — 407 IR 2 MAE e
HIEE: (RAW) Kl B4R 2F LEBAT AT A4 BT Forward 950U T, F—4
TR B S0 T AN IIA REW AT FALUL 5058 2Tk, FTLLE AN T B4
(K R GEIRAE T o AFJE AT REAELE IS B A AT IR 7R — b 45 1, 76
XFMEDBL T, AT IR TR 258 m B 2 45 3

FALU2 SLCHATIE RN V7 ol VFERigfeln. 77 bRk, P mi POl .
For P U VR RRE L VR R TR A RUKERE, T 6 AN PAT M TR ARRIE
MR EAE B AN ], 752 4~16 NPT I 77 RUT P MR ER AR 7522 4~31 AT A
V7 RURIVEFI T 5 MR ERAE A I TR0, B LA SR [ 7 N7 m BR VAR 2 B ANV
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=)

S gty 2F AbBESS H

VT HRFRAFE FALU2 1, H84 FALU2 B0k [l — /K ok H—AME s 5, JFH
FEBRVE BT VR 54 5 I pr AN Re il e84

7.6 F KBS

R TV RS o T SIS R AR 2 FPU ASRELLUH B IR 72U A PR 2
BUH VR VRS S, FPU = A A N IR S0 K JE Bl AH I PR A e B Bl 0 1 EDIR S b
A

FPU 4 IR B A a0 T4 — Ml A A — ANl Re AL, A REAL Yo — A5k
JETT B T FPU J3 38— ANl SM B BIF B B B — VIR AR & .

WER—ANFaBE R 3, FPUCRKFERAETFLAMPIRGS, A Sh IS ab #Es A%, i BT b
BEEsh, —ANEYES BIFPUH PR A fras T, TR 4Reidifr.

FPU SZHF A~ IEEE754 il 4h-

ANKEHf Inexact (1)

% Underflow (U)
i Overflow (O)

2% Division by Zero (2)

e |FVAF Invalid Operation (V)

DY & s IPAE

o RKSZHIEEYE Unimplemented Operation (E)

RSEHAERAVEGI AR AE 2 FPU A REHATFRAER MIPS ¥ s 450, Gdh FPU AREYLUE IE
WG AT A B DL e IXANISME R T A BIAME B AT . R SCILERVERI SN A 1l BE
GG HAREAL, XA R AR, AR IR SE B A BB A A

IEEE754 [¥] 5 M4k (V, Z, O, U, 1 #xFRAE— Nl A #dil i w sk, 4
SR N VA B S A A o N E VA Lk 7 AN e o o SO R e o Y E VAT RS

(Cause) Pt ®, tHRAINHHAE (Enable) fAWE, BIAMRE (Flag) 74k
BHo WERATREA A UE, ARG AP BE, A FPU A4 —Mil 525 CPU. BEJE 1)
YOS WARER I PAN E] ] /3o

WA WSNEBHE S, TR PEER R IR T AT AR B, AN R
A R AR SR P sE T AR RS A4 (8 3 7-9 B T FPU X164 IEEE
PAOE NN O

R 7-9 BIAMIERINAL BE

ERINIRAE
|| AR5k Any RAEENENEIR
RN MR IR 2R T S HE4URE 0
U | Faflsh RZ MRE R 2R T SHEEURE 0
RP JEIE MBI IR, BT B IEN-0

eI S B AR R S5 LA PR # Loongson Technology Co.,Ltd
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N lmng@i:\

gty 2F AR BEER TH 7 T0t

RM AR W AS 1A /N B A IE R B IE A +0
RN AR v ) 25 SR A7 54 45 BB TR R
O | _Luiflsh RZ AR o 18] 45 AR 7540 45 Lk B R H
RP AT 2 1A e K AR AU IE T WA 1E R+ oo
RM JEIE RSB 10 e R AT N B 1y - o0
Z 0173 Any St AR () 75 5 (1) 6 55 K3
V| ARERAE Any FE{E—~ Quiet Not a Number(QNaN)
MR FPU = AR AR A A AT T A, JF HAE B T FPU XA 51
SIS R

KBS (1)

FPU 75 A0 G GL I = AE AN KS i 1 41-«

o N4 RARK

o AL L

o SN NN, I H T HEAAKEI AL REA H B A B IR, T H. FS gk E .

BEABFB A RE I 45 R WR—ANERSH B A Fa Bk Al e, 45 R A A piE o, JFE
RPFATARWART o UK PP PAT I S5 Pk RE, T LAASKE 040 A1 B I S 70 0 2 1
1A BEALRE

BABEA AL REI 25 R an SR HAR AR A P i A A, N B 45 R ik 3 H
AN e

JEERAEBISL (V)

N PAT I ERAE P R E R () — MR RO ARVERT, ARk S R
HAE Tl W RN TN, MIPS 38 SUIXAN&5 L& —4> Quiet Not a Number(QNaN) .
CIRPRE S (HORAY

o EECH I LI Bl (+o0)+(- o0)EFE (-o0)-(- =)
Feik: 0X oo, XTI IEHCRN 1 4
BRik: 0/0, oofco, ST HTH M IEERI 1%L
AR Unordered [ A3 ATE (454 502 Unordered
XF AR5 NaN JEATVR A LRl 2 e

o fE{rX} SNaN (Signaling NaN) B 7. g — AN HEAEECH SNaN 50 Py
ANERJ SNaN 23 FEBUX AN A (MOV ERAEABE AN 2 B #4E, {H ABS HIl NEG #iA
R RBCFRA

® JiJi: yx, X /MO

A AT LIS A 25 5 s R AR RO ARV R E 1 4 . Bl anE IEEETS4 Hh R I HATk
SRR ERE: XREMY, XHYY JE 0 5 X RTIT MR, B 43% A8l
BRI R A RS, R EITEE S NaN; sk E LI BBt : In(G)sk# cos™(3).

e S PR A MRS A FRA F Loongson Technology Co.,Ltd
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/m.gmﬁ"\
vty 2F A 2R P Tl

BB R AL RER 45 3 PR ERAE R A R %

BEBEAE R4 B an SR A b A, QNaNH & I% B H bR 25 A58

BRZEHIS (2)

FRizaa A MR EOE 0 BB EUE — AN A BRI AR M EdE T, BREFGI4 & A5 S s %0 .
FF A T DO Ho At 4 77 AR A 55 (R T 55 (R I B BR =451 46, i In(0), sin( = /2),
cos(0), Hi# 0%,

BB RE I L. 2 R AT AER ARSI, IR AE AR .

BEREAEREII DL R B REPE R A, SR A ST

L# S (O)

NG IR e 5 AL IR B FH A SR BRI R Bk R oR I, R T K I H AR i 46
A PREE, R AN GBS S GXAMEIAN R I3 B ARSI SRR A7)

AR AT RE I L. 25 R AT AERAAE N, IR AT AE AR .

BB RE G DL W R A FABE R A, B fia 145 3 e NS o ) 45 2R 1 455

THBIS (V)

PRANAH G I A T 30T T i b

o —MUNMUE L2 Z AR R, T s RAER DN, NS S8ULE R E
T A o

o JHIVIEH % (Denormalized Number) SiI AL 7 /> /NG BT A 1 7 FE 1)

IEEE754 S vFH 2 PAS IR (1 7 2R X £e i, (R0 T B I B 2R F AR [R] 1R 7 v
KA o /N W LU T 18T AR 79 ) — AR As i«

o HNJG (MR —NAEFMEHE, RGBSR SR T R E, NiZ™#
(7 - 4 25™ 2 )

o HNH CWR—ANAERMEIE, LR BB AT SRS Ol R oRIH 5, Y
TG A T £ 25 2 JE)D

MIPS (1) 45 F4 B SR A /INECHE AE o N JE RS o RS 8 9 B0 mT LR U0 77 ¥ 1A — b A AS

o WIEWHIEIIRIE CUr= M E R S aE0 A SRR T B &5 ARD

o CENEHIEE A 4 R Fie BORURS P R AT SRR (1 50 T VRS 2 SR AN
)

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

BB R A RE RIS O W TR B ARG B AN e, BREFSOI A E, Ak
SCIARAEWI AN, A R T AR A S

FABEAE RE RGO W TR B ARG NP AEE, T HLFSALRE s, B

e S PR A MRS A FRA F Loongson Technology Co.,Ltd
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/m.gmﬁ"\
vty 2F A 2R P Tl

&b L ey AR ORD ST B 45 R 45 R vk e

RSEIBRIEBISL (E)

MPATAEAT— 45 K LUJG & TR B IR VR AL B B VAR SUFR A I, FPU 3 I PR S 77
A7 2% T I AR SR AE T 3O e 0 I AR BB . JRERAEECR B 1 AR AR IR RS, R
RATERA i H . IEEET54 T ATA —ANBIANER RE S MR BB rh =R, XL A
AERPTUBEE . 534, SAEASBE IE BT — L7 WL R A Bl 45 AR, s
AR SEIFR 2B Ak . XL FE:

o W IFH#AES (Denormalized Operand), ELFE 444

e Quite Not a Number #:/E%t (QNaN), i Ha 4 Frk

o WIEWEIEE i, M H YN B AR REAS T E RIS FS A A B
W

R WIEH FINaN#EAE R e sl vh 59 & R i NBEEE, ZEMOVHR & ANHEA
2]} 8
BB A BRI 0 U E B ANl i
AR RE T XA AP BEBE AT RE

e S PR A MRS A FRA F Loongson Technology Co.,Ltd
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Vo0 2F KRS T

8 FFtlie 4

% 8-1 A T Jeith 2F AL AL 4 E o
#* 8-1 Juith 2F Fifl4R 4

g4 E1/1%
CACH CACHE #:1E
E
DMFC M CPO B X7 H i
0
DMTC PR B 1% 2 CPO
0
ERET (Sl
MFCO M CPO Hx % #s
MTCO B H 1% 3 CPO
TLBP 25 TLB I
TLBR FHZ 51152 TLB I
TLBWI FZZ 5378 TLB £
TLBW BEALIE 78 TLB F I
R

8.1 CPO 1&&if5 4

Tt 2F AbFESSSZILT CPO A& 44e 2 Fs MTCO. MFCO. DMTCO F1 DMFCO0. #*
8-2 H|H T 32/64 fii CPO 7 {725 1¥) CPO &4+ & #1F .
#* 8-2 CPO f:kmte 4

I - S I

MFCO rt, rd 32 rt <-rds;.o
MTCO rt, rd 32 rd <-rts;. o
DMFCO rt, 64 It <- rd63”o
rd

DMTCO 64 rd <- rtes.o
rt,rd

8.1.1 DMFCO0 #¥54
M CPO =l & A 28 U - F5 4

31 26 25 2120 16 15 11 10 6 5 0
COPO DMF rt rd 0
A5t 1 80090y Ring 25 900QF k4 51 LoonGHCRRARGBAY co.,Ld
6 5 5 5 11




/Aoongson'\
s OF ALFEES H 7 F

o KA

DMFCO rt, rd
o IR

¥4 CPO Z3 A7+ rd 1R PN A I8 FH 23 4748 rte SXAMEATE 8 SUAE B 2F XL SR
7o FER P ABGE I ) ASPATIZ SR R UME PR 8 AN o] FB A1 . A8 B I 25 47
i R ] 25 A7 2% (0 40 64 £ #5 ANAE U 27 47 25 1) CPO 2 A7 N 2%
o FROBRIE

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

P A B ES AN AT 5] 41

8.1.2 DMTCO 54
W AUTF L F CPO 4 2 A7 28364

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 R4S
DMTCO rt, rd
o R4HIA

Bl H 254748 rt A AIE N CPO Z5 A7 2% rdoe IXANEAE 2 UAE Bt 2F A O FR
AT IEH P RBGEHH P SPATIX LIRS o [ ML PEES AT 150 754 H 1235 47
#10 CPO A7 A7 28 143 64 {7 485 NAE MU 25 £7-45% 130 FH 27 7743 10 N 2%
o IRSHAE

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

P ab BR A AN ] F 451 A1

8.1.3 MFCO0 ¥4
M CPO #1127 77 S BUSUR F6 4

31 26 25 2120 16 15 1110 6 5 0

COPO MF rt rd 0 d
010000 00000 00000000000




/oongson\
gy 2F AbP s I T

o i
MFCO rt, rd
o fROHIR
¥ CPO 2517 4% rd [N A Ik H 25 A7 45 rto
o FROBRIE
GPR[rt] <- CPR[rd]
o IS
P A B ES AN AT 5] 41

8.1.4 MTCO 8%
H Bllaik ) CPO 2 T AF 845 2

31 26 25 2120 16 15 11 10 6 5 0
COPO MT rt rd 0
010000 00100 00000000000
6 5 5 5 11
o A
MTCO rt, rd
o R4HIA

Pl 27 728 rt N & IE N CPO & A48 rd.
o IRAHME
CPR[rd] <- GPR]rt]
e I|EAIBISk
p A B AN ] F 451 A1
8.1.5 A P AR FKICPO L5584
R T OB SRR RS B Ik A S R, el 2F AL [V S MECO F
DMFCO W 45454 Vi 0 2F 24 5 F155 25 ‘S8l %5 4748, AR AcEESS 0 ANvT B 4b.
8.2 TLBE 454
B0y 2F AbFEES SEELA) TLB #3445 2445 TLBP. TLBI. TLBWI Al TLBWR.

8.2.1 TLBP¥54
£5if] TLB 10

R TR AR RS AT PR 7] Loongson Technology Co.,Ltd



7‘"‘*5 2%
S \ Vo0 2F KRS T
31 26 25 24 65 0
COPO CcO 0 TLBP
010000 1 0000000000000000000 001000
6 1 19 6
TLBP
o IRA&MID

KNS EntryHi 25745 A ZHI R G TLB R HIEIE N Index 274785, WIHE
A TLB &35 EntryHi 74748 N A AT, Index 25 A7 I s AL B 1o
o IRSHBIE

Index<-1/|0%|lundefined®

for 1'in 0..TLBEntries-1

if(TLB[i]167.141and not(0"°|| TLB[i]216.205))

=(EntryHisg_13 and not(0"*|| TLB[i]21s. 205)) and

(TLB[i]140 Or (TLB[i]135.128=EntryHi7 o)) then

Index<=0%|is. o

endif
endfor

o 5| HBIsk
PIp A B E A ] F 451 A1

8.2.2 TLBR¥54

¥ 25115 TLB I

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

6 1 19 6

o A
TLBR

o R4HIA

PN TLB sz i1 G A7 (4% ASID ULAL) 5 A EntryLoO 1 EntryLol &5 {74
¥ Index ZFAF AR 51 TLB KLU N 25E A EntryHi A1 EntryLo Z7 /7 8% . 414 Index
TIAFAR R T AR BRAR T ) TLB R Ik, WX IAE T
o FROBRIE

PageMask<-TLB[Indexs_o]223.192
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EntryHi<- TLB[Indexs_g]191.128 and not TLB[Indexs_o]2ss. 192
EntryLol<- TLB[Indexs. o]127.65|| TLB[IndeXs_o]140
EntryLo0O<- TLBJ[Indexs_o]es.1|| TLB[Indexs_o]140

o SEKIFIS
WAL 25 AN w1 A

8.2.3 TLBWI54
25|78 TLB £ I

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

6 1 19 6
o FE4HRK
TLBWI
o IRA&MID

H EntryLoO 1 EntryLol 7 f#:it G AiAH S ME I E TLB ) G 2. A EntryHi
I EntryLo A7 /7 a4 N A 1BCE Index & 5|1 TLB K I, Wik TLB Index &f A7 45 [FE K
TAEBEAS ) TLB R, WZRAE Bk
o FROBRIE

TLB[Indexs_g]<-PageMask||(EntryHi and not PageMask)||EntryLol||EntryLoO
o IS

Y SHESY NEIREE RPN
8.2.4 TLBWR$54
B 78 TLB I
31 26 25 24 65 0
COPO (6{0) 0 TLBWR
010000 1 0000000000000000000 000110
6 1 19 6
o FHEASKA
TLBWR
o IRA&MID

H EntryLoO 1 EntryLol #Ffe#it G fiAH S M{E I E TLB ) G 2. A EntryHi
I EntryLo 7717241 A A% & TLB Random /#8511 TLB £
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o JEOHE

TLB[Randoms_o]<-PageMask||(EntryHi and not PageMask)||EntryLol||[EntryLo0O
o SEHIFSH

PR AL RS AN n] 51 b

8.2.5 ERET#4

151 3% [ 45 4
31 26 25 24 65 0
COPO CcO 0 ERET
010000 1 0000000000000000000 011000
6 1 19 6
o B4
ERET
o FEAHIR

ERET #5-4 HISR M b 45 SR 1 [ N 3R B &5 Branch AT Jump 54 AR, ERET

FRAAPAT T 4954 ERET AReAENIEBFETE S . R ALFRAS A N R A R S5
(SR,=1), M| )\ EPC 1 EX PC 1, 71 H.i& Status #7 /725 (SR ERL 7. 75 M (SR,=0),

M EPC 25 {7 a3 EL PC fi, J FLi& Status 77 /7#% (SR M EXL A7, Wilf ERET 454
75 LL F1 SC $54-Z [A1HAT, 2250 SC KM R EA B4t (Status ZF fE4% 1 EXL=0
JfH ERL=0), ¥ EXL #h 0, JfBk3| EPC %574 RAZ (M HbbLAL
o IEAERIE

If SR,=1 then

PC<-ErrorEPC

SR<-SR31. 3||0]|SR1.0

else

PC<-EPC

SR<-SRa;.2||0||SRo

Endif

L Lbit<-0
o Gl MFIS

DAL BRZR AN TT F A1 41

8.2.6 CACHE#:4

31 26 25 2120 16 15 1110 6 5 0
COPO base op offset
Jtyl 010000 d
6 5 5 16




/Aoongson'\
Jeits 2F AbFE 2T 7 T 0

o FEAHE

CACHE op, offset(base)
o IR

FFF 59 K 16 {7 offset hn FiT ] base 217 MIME IR Cache 54 1) ki Hbdi:
(VA). JEhllE (VA) J@id TLB #fie sy sithhl (PA), 57 HHAERS (415 8-3 i
7RO E X IX AN HLHE 1) Cache #4E B TR 2 ELAR ) HiAth Cache 542K & X, % Uncached
Huhl=% 8] f¥) Cache 5 2 AE A i Lo

#* 8-3 CACHE 54

Op 3 i34
00000 Index Invalidate ()
00001 Index WriteBack (D)
Invalidate
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 (S)
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 IRSHIE:
vAddr<-((offsetys)*¥||offsetys.o)+GPR[base]
(pAddr)<-AddressTranslation(vAddr)
CacheOp(op,vAddr,pAddr)

o IS
P AE 25 AN AT F 451 41

Index Invalidate (1)
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8 gty 2F AbBESS H

Index Invalidate (1D $54##$54 Cache 1 [1Fxf AT (VU ¥ Cache BR#ERE 4 Invalid
W& VA[L3:5]0E XATHIAE . ot RIKEHE 4 Cache JRAALE D 0 (nvalid) .

Index WriteBack Invalidate (D)

Index WriteBack Invalidate (D) #5444l Cache HH ¥4 N EHUE K Invalid JIRZS .
VA[13:5]5& X Htik, VA[L:0]:E X TR IM 4L S . ToR RN Cache R E 24 00 Cinvalid)
W R E s Cache i N HL R E s JE NEIRT, PR Eis 5 N — 2k Cache.

Index WriteBack Invalidate (S)

Index WriteBack Invalidate (S) 54K —2¢ Cache 1 [1I%f N E 4 Invalid qRZ&.
R 2% Cache X W HR FRIEHG 2 IR IRT, WUPRE Rt 5 2 Ab P38 R Ge 4 LR T2 Cache
¥4l Cache 1454 Cache fRHFAL & X R, IRIILAE 2 Cache Joik ™S [H1 71 56K £dis Cache
F¥E4 Cache D0 N E PR TE Rk, WiEREH Cache T M B MR, T Ze B A
—% Cache, #xJ55Em —2 Cache YRI5 M. PA[16:5]& L4 Hitil, PA[1:0]E MG
L ERE

G PR R R

1. AbFEZE A2 Cache (1) Tag #4izHX STag HPIRAAL. W FDIRAAL State=00

(Invalid), MIATEEEREIEATHEAE. WX Y. Cache HUEHRLIT, STag HIKXT
X454 FIE I Cache JEAT#R1E

2. TrIE4 Cache, 1454 Cache ¥ 1Tag=STag Ji Hi54 Cache " iZBrpiRAs

IState=1 (Valid), AbFEZ#E¥1FE4 Cache T IR N TRk, BIRLIRSENL AN O
CInvalid).

3. rifjEdls Cache, % Cache ) DTag=STag Jf H.&li Cache FFiZHL[RAS
DState A% 00 Clnvalid), # Dirty 7B 1, WK S N —2% Cache, &
ok Cache . 47 Dirty A7/ A 0, W E B85 Cache (% Mk

4. ¥ 4% Cache FIPIRAE R 00 CInvalid). T — 2% Cache KA A 11 (Dirty),
0T N B [ 2 Ab g 4 1

Index Load Tag (D)

Index Load Tag(D)¥%i#fs Cache 1] Tag 35’5 A CPO [¥] TagLo 1 TagHi & /74 - VA[13:5]

S XCHHE, VA[L:0]5% ik Tag 45 .

AR R W 5 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 HoAh CPO TagLo 1 TagHi a7 /7 2% & 4 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]
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€ XMk, PA[L:0]€ Xk Tag 41 5.

AW e SRR

TagLo[11:10] = State Bits

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

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

B HoAh CPO TaglLo il TagHi 27 f£ 2847 & M 0.
Index Store Tag (D)

Index Store Tag(D) CPO [¥) TagLo Fl TagHi 75 7% I{H A7 AN %#5 Cache (1) Tag 4.
VA[13:5]5& X ik, VA[L:0]5E Xk Tag I4H 5.

HBAE B W 5 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 [t TagLo A1 TagHi 27 £7 2% {E A7\ 2% Cache [¥] Tag 1.
PA[13:5]5E X Hudil:, PA[L:0]5E Xk Tag 45 .

BAF I 2 SRR

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

Hit Invalidate (D)
Hit Invalidate (D) JoR4%i4fs Cache ULACHENE PA [F130 . VA[13:5] 2 5| (1) I A 1) 41 A Fi
4 Cache HiszH o
Ut DState [F{EA%ET 00 CInvalid), JfH Cache 54 (1) PA 5 M4k Cache 132
[¥) DTag VT, #i%Ji[¥) DState '& >4 00 Clnvalid).
Hit Invalidate (S)
Hit Invalidate (S) #§4-# 2% Cache H itV FIXT N ELE 2 Invalid RS, T
2% Cache S5 #4fs Cache F1454 Cache fr¥FHEL 5K HR, PIAE 2% Cache Joik ™S [HIHiJe¥s
4 Cache M1#5-4 Cache X NAEHE R, & 58 4k Cache SRIITEAL.
T AR R R
1. AbFELEH] PA M\ 2% Cache 1Y) Tag Z4l it STag FURASA . Wi STag HI{EH 5 PA
XN A B AR TR, HARZS A7 State AN%F 00 Clnvalid), W& T . R &H
KA, 1% Cache T84 HAE 2 L
2. i34 Cache, %454 Cache ¥ PA 5 STag VLit, Jf H34 Cache HriZsfr
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8 \ s OF ALFEES H 7 F
IR IState=1 (Valid), 4bFEZ8K+E4 Cache F IR N ERTGR, BIERIRASE NN 0

CInvalid),

3. A%l Cache, WIS % Cache [¥) DTag=STag Jf H&#li Cache FiZdfRA
DState A4 T 00 CInvalid), WITCRLE S Cache X k.

4. 2% Cache HRIFPIRZSE ) 00 Clnvalid),

Hit WriteBack Invalidate (D)

Hit WriteBack Invalidate (D) $54- K44k Cache #15 PA Ml AHVTELFIEE 4 Invalid
IRES . Zidli Cache DY #H VAL S1CA & 5113 H - Wik DState A% T- 00 CInvalid),
Jf H. DTag 5 Cache #5411 PA AHULHD, K%l Cache IR E 9 00 CInvalid)
U s Cache X RV HR s 72 IR 1KY, UK 2504 5 N 2% Cache.

Hit WriteBack Invalidate (S)

Hit WriteBack Invalidate (S) $54 %% Cache "l PA UGHEC 6N He B A Invalid IR
Ao MR Cache X NEEHE LN, WK E S 2L BEES RGBT —
2% Cache 5 #4fs Cache F145% Cache fr¥FHEL K HR, PIAE =2 Cache Joik ™S Ml i Je¥s
4 Cache 5% Cache " RX N HE TR, AR ¥l Cache ooy B ()8t & ), TN
JoR I N 4 Cache, f5eJm 58— 2 Cache HF LA S 1A

TG R R R

1. ALPEZRH PA M 2% Cache 1) Tag £ 2H 31 STag AR Wi STag HIMEHS PA
X AL B R, HARZSAL State NS5 T 00 Clnvalid), WIAZE T drr . G iREH
KA, 1% Cache $54 HRAE 52

2. Trifj¥g4 Cache, 154 Cache [f) 1Tag=STag Jf H#54 Cache FFiZIfPRA
IState=1 (Valid), AbEEZ$KIFE4 Cache XN ERIERL, BIBARSEN A 0

CInvalid),

3. rifjEdls Cache, I H%ds Cache 1) DTag=STag J{ H&fl Cache iZH i IRA
DState /%51 00 Clnvalid), # Dirty A7 FE R 1, WPK B 5 N — 2% Cache, &
ok Cache . 47 Dirty A7/ A 0, W E HE 88 Cache (% Mk

4. % Cache HIIRAE J 00 Cnvalid). i — 4% Cache HIRA A 11 (Dirty),
0 N R [ 2] L P AR

Index Load Data (D)

Index Load Data( D)} %44} Cache [t Data 3844 /7 A\ TagHi #1 TagLo & 1745 - VA[13:3]
g HuAE, VA[L:01FR 76 45
Index Load Data (S)

Index Load Data(S)# — 4% Cache [f] Data J8E 4k 47 A\ TagHi 1 TagLo &7 £ 4% . PA[16:3]
JgHutE, PA[L:01FR 7~ %f NI 25
Index Store Data (D)

Index Store Data (D) } TagHi 1 TagLo 73 174 (1L d /7 A3t Cache [¥) Data 3.
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/m-gmm\
gty 2F AbBESS H

VA[13:3] 3k,  VA[L:0]48 72 X B [ 25
Index Store Data (S)

Index Store Data (S) Y TagHi ! TagLo 77 f7-#s (&4 /£ N — 2k Cache ] Data 4.
PA[16:3] Hihik, PA[L:01487~4F W HI4H 5 .
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gts 2F AR PEERTH 7 T 0t

9 Hiuhk & 1 HC B AR

7E 2F 45 CPU Hiuli-#¥[A]. DDR2 #hilib¥[A] . DL PCI Hubi =B [A] 4L = AN 1P AH oG Hy
hEZs ], Hhhk D24t CPU A PCI-DMA FAN H A master ZHAEM 1P 2547 4tk FA
BEEH M B E Y . CPU AT PCIDMA W5 #HHA 4 AHihk g 11, v BASE e H btk =% (8] (1)
TEFE LA S Y bl 2% 1) 281 H bty bk 2% 8] 0 5 488 o RS Hu L % 1 1 BASE.MASK Fl MMAP
= 64 L FAEAR A, BASE LA M X5, MASK SRR Z5 HERS = A2 1 (14
s MMAP [P % I, KRRt o bl 2= (8] (14w, i DDR2 [FA5*54 0,
PCl/Local 10 %5 1. %Ik SC e %5 A7 2% IR EIE i 64 A7 A7 53T .

[CREL A (IN_ADDR & MASK) == BASE
Priwhk s AR OUT_ADDR = (IN_ADDR & ~MASK) | {MMAP[63:20],20’h0}

WA 2l E, B E3hG: CPU ) 0x0-OxOfff ffff [Hihk X 1A (256M)
WL} %) DDR2 [ 0x0-0xOfff_ffff [ b dik:[X [A], CPU ) 0x1000_0000-0x1fff_ffff [X 8] (256M )
WLt %) PCI ) 0x1000_0000-0x1fff_ffff [X [i] PCIDMA %) 0x8000_0000 %] Ox8fff_ffff 1ty kil
[X ] (256M) Wb %) DDR 1) 0x0-OxOFff FFFf (it btttk X 5] o A my DI 3ok 6 oA v o i
PFAERS STHHT G Mk 2 ) 6 b RN

% 9-1 Huhh D A AL

Hoh: e Eitipa A A
3ff0 0000 CPU_WINO_BASE CPU % I 0 i 3& btk 0x0
3ff0 0008 CPU_WIN1_BASE CPU 7 1 1 (st 0x1000_0000
3ff0 0010 CPU_WIN2_BASE CPU 7 1 2 fhEshdit Oxffff_ffff_fff0_0000
3ff0 0018 CPU_WIN3_BASE CPU i [ 3 [l it Oxffff_ffff_fff0_0000
3ff0 0020 CPU_WINO_MASK CPU % I 0 [ #Eht Oxffff_ffff_f000_0000
3ff0 0028 CPU_WIN1_MASK CPU % [ 1 [H#ErY Oxffff_ffff_f000_0000
3ff0 0030 CPU_WIN2_MASK CPU 7 1 2 flfEhy Oxffff_ffff_fff0_0000
3ff0 0038 CPU_WIN3_MASK CPU % 1 3 fHEhs Oxffff_ffff_fff0_0000
3ff0 0040 CPU_WINO_MMAP CPU % 1 0 Ffr 3k ik 0x0
3ff0 0048 CPU_WIN1_MMAP CPU % 1 1 gt - 0x1000_0001
3ff0 0050 CPU_WIN2_MMAP CPU % 1 2 [ 3k stk 0
3ff0 0058 CPU_WIN3_MMAP CPU % [ 3 st 0
3ff0 0060 PCIDMA_WINO_BASE | PCIDMA % [ 0 (&t | 0x8000_0000
3ff0 0068 PCIDMA_WIN1_BASE | PCIDMA i [ 1 fdEhhit | OxfFff_ffff_fff0_0000
3ff0 0070 PCIDMA_WIN2_BASE | PCIDMA % [l 2 (it | OxFFff_ffff_fff0_0000
3ff0 0078 PCIDMA_WIN3_BASE | PCIDMA % [ 3 [fj& bt | Oxffff_ffff_fff0_0000
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3ff0 0080 PCIDMA_WINO_MASK | PCIDMA % 1 0 i #Efs Oxffff_ffff_fff0_0000
3ff0 0088 | PCIDMA_WIN1_MASK | PCIDMA %11 1 {5 Oxffff_ffff_fff0_0000
3ff0 0090 | PCIDMA_WIN2_MASK | PCIDMA % I 2 [fHEh5 Oxffff_ffff_fff0_0000
3ff0 0098 PCIDMA_WIN3_MASK | PCIDMA % Il 3 [ #Ef Oxffff_ffff_fff0_0000
3ff0 00a0 PCIDMA_WINO_MMAP | PCIDMA % 1 0 ff# il | 0x0

3ff0 00a8 PCIDMA_WIN1_MMAP | PCIDMA % [ 1 ff) i 3E btk | Oxffff_ffff_fff0_0000
3ff0 0000 | PCIDMA_WIN2_MMAP | PCIDMA % [ 2 ff 3 il | OxFfff_ffff_fff0_0000
3ff0 00b8 PCIDMA_WIN3_MMAP | PCIDMA % [ 3 ff) i 3E btk | Oxffff_ffff_fff0_0000

BEAk, B H T CPU RIS T 5 X AR L (KB U ()i, 4 ANk % O AR AN
G E A A e AR R B 4 0 1 EdE ST CPU,  LARTIE CPU 4E%%.

BB AP R AR 55 A R 7

Loongson Technology Co.,Ltd
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10 DDR2 SDRAM#5 45| #e it &

Tty 2F AbPRES N EEE B WA Rl g 1 i vH i sF DDR2 SDRAM (AT M A #fE
(JESD79-2B). 7EJb.ts 2F AbEgsh, Frsciil i ir A A7/ 5 B A < JESD79-2B [
FH5E

10.1 DDR2 SDRAMIZ#I|2 T E kIR

ot 2F AL PEAS Y Frde K 4 MBI AE bank(H1 4 4~ DDR2 SDRAM  F i fii 5 528D,
—ILEA 18 AR Z (RI: 15 AZMATZIEE S 2 3 £7 (124 Bank 46D . K
SRR AL ) 128GB (2°7),

Jeits 2F AbPEZSSCHE JESD79-2B Al Al E KA AU R, AR AT A
AN A7 RS, AT LR DDR2 #5488 S50 B TS0k, Hrh, SCREME
% (CS_n) %4 4, fTHuhl (RAS_n) %04 15, ZHbhl (CAS_n) %k 14, @ZHEAIEF:

(BANK_n) ¥4 3.
CPU ik I8 I AE U KA B K 2 B G BB 7S 1) 5 VAT AT B k3 46
DL AGB Hhik= [A] A 481, F4 0T T ARG -

Fik =4 Bank #{ =8
TN R =12 AHhEEL =12
36 I | 0 29 18 17 13 14 32 0
| [ B& [ F® | BNKGEE | Bl | ERTDEE|

Kl 10-1 DDR2 SDRAM 1741 }ihit 5 CPU Y B bl (1) 461

Jeits 2F AbPRES AL U A AR ) B RS2 ok AL AR Bl AR R A I N AR
WK, TEITA M NAER SEAET, WS T M #Ikas (Slave State).

Jo s 2F AR BRES N R AR O N AR g SE L T R BN A ) Page B RRSENK, ERXS K
WIAFHAE, AR 285 Open Page % /Close Page S Mg 326 356 2 A4 vhy 2% ke S B
Tt BRI N TR T 1. S4h, et 2F A BRES Hh A7 4 il ds B A W N RRE -

® P Land . WS mKERAE
WA 25 IE P i AR
e B A e i S 1, DUE S A IR & IR AR S 4
Wi B A REIRAME % (DCC), T2l 1 o] 5 A3k AU
ECC Zhfgn] O @ % L) 1 A7F0 2 A7 e db AT s, JFaext 1 Ar et fr
H 325
® U §F 133-333MHZ LAEHI%
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S \ T 2F AT g FH 0
10.2 DDR2 SDRAMiZEEAE T

DDR2 SDRAM B4 AE i i an &l 10-2 fizs. EEIHdr4 (Command, fi#jFx CMD)
i RAS_n, CAS_n fl WE_n, L="MF5Hm. T 15#/E, RAS_n=1, CAS_n=0,
WE_n=1.,

™ Tt T2 T3 T4 T8 T6  T7T T8
Y e - Ay T o —E oy

CKICK J I [ | k { oo | b . !
e i e L e e T

f I, L ! 1 I Vo 3 I y
CMD+ READA M noP :}:—{ NOP :)_:: noe 4 noe :{p—{ NOP :;}_:: nop U  noe ; [ noP L}-

\ DA \ 1 \ L F \

= t -, 1 1 1 1

I I__:__I:,'“i“_ | IO I O T
pasbad 1+ L U S I Y S (AN s A S O B
e nlitn dalide BT L A

| | | cu=a | : | : | : | : | : | : | :

! | ! RL=2 ! 1 | L |II L, | L |, 1 Y L 1 | 1

DQs i : i : i : A DA | Coy | T I:|: oTyy | DO, :( DT :| D0UT | DoUTE; I—-—|—~
I 1 1 || [l 1 i [} 1 1

| | f | f | f f

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 SDRAME #:/EHHi

DDR2 SDRAM 5 #:4E P an & 10-3 iz . 7E K hir4 CMD A /1 RAS_n, CAS_n
FWE_n, JL=AMF5418%0. T 5#/E, RAS_n=1, CAS_n=0, WE_n=0. 74},
SEH AT, SHEAETE DQM KAR RS #AE R, RIFRZEE AT 4. DQM 5
Kl DQs 5 5 H4.

TO T1 T2 T3 T4 Ta TG 7 Tn
_ 4 T T Y '.I T ! { 1 ' ] ||' '|I I i I'—'II '_‘.I|'—' - ! |'—1| I 1 'I—|'| r I.':, — |'—'l| L)
ckek) b o L | Y S T S A
[ _r'I -'l'_ ! [ il / I'._ _y '|'|_ —'.I'—‘ I'._ ) — I'n_ T N I'_ 4 f — I'n_ —'.I‘
N S N

E:MD WRITEA' T~ NOP ' NOP 'hd NOP '} NOP '.-. Precharge = NOP || { BankA'

g g S S Ny JoA J | '\ Acfivate
| | | 1 | 1 | Completion of , | , | . III | \
| : | : : JE E'.!I'E-t ln'nl : | : | : IIII | :
DQs/ : . Y : : : A '
pas T T\ AN A R T
1 1 1 1 1 II 1
| wnerdie2) I B L A EE L 2 N
1 i 1 ! ' 1 1 1 II I

DQs : : | . : s j m| : nm.- ; Dy »:_ : : : IF]I
I I
| : ! : | : | : '

K| 10-3 DDR2 SDRAM B #AE il

K", Cas Latency (CL) =3, Write Latency (WL) = Read Latency (RL) -1 =2, Burst
Length = 4,
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10.4 DDR2 SDRAMS# it B =,

H T R G Ay B4 T A [R5 ) DDR2 SDRAM, [, fE&RSE FHEM LG, T
%} DDR2 SDRAM #H{THCE . 7 JESD79-2B HH}iE T HEGN (L B AE A B i, A
1 52 1% DDR2 (K N AEHT A IRAE 2 BT, DDR2 A H .. WAEHIEAL BRAE AT IR 40 T -

(1) RGN, aresetn {5 54 E 0, LI 2% P 3B T AT 25 4748 P 2 0 s B A W0 4
{H.

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

(3) MM E A frdsitib ik 64 5L, MENA 29 MUEGTEdH. RS
CTRL_03, NoKILrh 2% START W 0. T A fras a0 I E AL B A4 nl LLIEH TAE.

(4) MECE A A74% CTRL_03 Hk 64 (i 54r4. ULIT NS4 START W 1. 45K
Jei WATFE 5 B B0 WA REYIIE T 2

eSS 2F A BELS ¥ 1T, DDR2 SDRAM (WL & AE R G R se i LG, 752
R WNAEZ T, AT AR o ELAAR I B 5 A 2 0 A7) B b kil 0x0000 0000 OFFF
FEOO AHXT N 29 /> 64 {7 T A7 4 5 ANAH N AL & S 4. — A e i — ez
NSHIETE . XL E A LA SR LW R (A AR A A7 348
TRELLD, IR H T 3T DDR2 667 1—Fh  A7asfic i 7 a, HARMELE nT DU 4 5
BRI 5L P R

% 10-1 DDR2 SDRAM [t & S5 27 17 g h% 24,

SHALIR fr | BEE | JaE iR

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

H 4% auto_refresh_mode 4k &, MHNAKIEAR
IAREFRESH 24:24 0x0 0x0-0x1

Bikl# a4 (UE)

TS AR AR ISR B BT I RE, B 1, RIRNAE
AP 16:16 0x0 0x0-0x1

i 24 CLOSE PAGE 75 ..
ADDR_CMP_EN 8:8 0x0 Ox0-0x1 P15 feif 2 BAFI T HE 7@ 6] M bk b Sk AT Rl

e AV 2 B i T aging sk, B IH
ACTIVE_AGING 0:0 0x0 0x0-0x1

(ICAR 5 G i 2 TR AT
CONF_CTL_00[63:32] Offset: 0x00 DDR2 667: 0x01000100

M AEFE %% DDRI Al DDRII B #% %, % DDRII,
DDR2_SDRAM_MODE 56:56 0x0 0x0-0x1

A

ST ARVFIEHIZ AT — bank #E4T auto precharge I,
CONCURRENTAP 48:48 0x0 0x0-0x1

X S —A bank Ko e T WAESRASRE
BANK_SPLIT_EN 40:40 0x0 0x0-0x1 P15 R4 BAF T HE 2 80 bank dE4TH 4 (split)

BB AP R AR 55 A R 7
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g OF AbEE AR T

BE auto-refresh /275 K — burst ib 2 T — v 412
IAUTO_REFRESH_MODE 32:32 0x0 0x0-0x1

TR
CONF_CTL_01[31:0] Offset: 0x10 DDR2 667: 0x00010000
ECC_DISBALE_W_UC_ERR 24:24 0x0 Ox0-0x1 |MAATIEA TS ES R, &5k ECC K
DQS_N_EN 16:16 0x0 0x0-0x1 [Z{ififEZ% 7> DQS

&5 ffiE DLL BYPASS %3, 7F DLL BYPASS #:x{

' i DLL IS HCk 17 _BYPASS 45212

%, BYPASS J5al5E U, TR RAL A
DLL_BYPASS_MODE 8:8 0x0 0x0-0x1

1), iif BYPASS 1S40 UEIREA O b, HE

W E0E DUR I 1/128 S, BHEEN T, A

T E N DLL_BYPASS_MODE.

fi/n DLL 2 C8E L, HAE DLL Bl 2 A,
DLLLOCKREG 0:0 0x0 0x0-0x1 4 WAF AR I B S HAE A BB RUEIE N AF, L, )]

DA AR I 35— R 5 I AE IR AL
CONF_CTL_01[63:32] Offset: 0x10 DDR2 667: 0x00000000

TR TSR A, YN SHREE, AT
FWC 56:56 0x0 0x0-0x1 |25 xor_check_bits Z¥35 & 1%k 5 Bn#t47 2]

SR (HLE)

e VRIS T VR S T fe . FTH IR S Thhefs
FAST_WRITE 48:48 OXO | OXO-OxL [FA il s 70 AT 5 4 3 55 Kl J B i) A A7 MR 2t 5 6

B

SRR AT, MRS EUERE)S . A ERIY
ENABLE_QUICK_SREFRESH | 40:40 0x0 0x0-0x1 o

AR BEAT SRR E N ERIHTIR A
EIGHT_BANK_MODE 32:32 0x0 0x0-0x1 [ AAAHHUET 8 4~ bank
CONF_CTL_02[31:0] Offset: 0x20 DDR2 667: 0x00000000

E AR R Y, SR A2 1A AP AT Y tDLL B
NO_CMD_INIT 24:24 0x0 0x0-0x1

F) P & e i 4

JE 15 fL 14 autoprecharge i 4 in_E % 7] — bank [ 24
INTRPTWRITENA 16:16 0x0 0x0-0x1

AT AR NEH s

275 foYr ] autoprecharge -4 b5t Al — bank (13
INTRPTREADA 8:8 0x0 0x0-0x1

CAT AT E TN il s s

& ARVER A — bank B IS dr A B4 AT 0
INTRPTAPBURST 0:0 0x0 0x0-0x1

auto-precharge 4
CONF_CTL_02[63:32] Offset: 0x20 DDR2 667: 0x01000101
PRIORITY_EN 56:56 0x0 0X0-Ox1 & 15 fiff fit iy 2 BA 41 T 722 454 AR 56 4%
POWER_DOWN 48:48 0x0 Ox0-Ox1 |MffifEIXANSHINT, WP 2K F pre-charge 4
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DG N AA RS BT B T, A B R A 5 oM, A
RIZEWHN A WS, HEXANSHEEFERENO
PLACEMENT_EN 40:40 0x0 0x0-Ox1 [ {fi gy & EH P EH
0 AN TR] e 3 B AR T 0 1l 5 o & T ) A5 4
ODT_ADD_TURN_CLK_EN 32:32 0x0 0x0-0x1 |A—A™turn-around I8, EHEIHHL T, A —DIXF
I JE AT N AR R
CONF_CTL_03[31:0] Offset: 0x30 DDR2 667: 0x01000000
7E fr 2 BAF FEHE P @ 2 5% T [ — bank %5
RW_SAME_EN 24:24 0x0 0x0-0x1
T & I
REG_DIMM_EN 16:16 0x0 0x0-0x1 215l fiE registered DIMM Py fEA4]
e S 32 o e W AR B TE, LT,
REDUC 8:8 0x0 0x0-0x1
ENDAsEREAN
& self-refresh iy &1 AN & L IE (8 AR 4R 1 i &
PWRUP_SREFRESH_EXIT 0:0 0x0 0x0-0x1
SRS FAR
CONF_CTL_03[63:32] Offset: 0x30 DDR2 667: 0x01010000
2 swap_en fffe), ZSHkE SR R H R
SWAP_PORT_RW_SAME_EN | 56:56 0x0 0x0-0x1
Al iy & AT 2 He
A e A S AP N, YRt gd 42k
SWAP_EN 48:48 0x0 0x0-0x1
I, AR EAERAT IR 2 55 i & A #k
ST IR N A RIRIAG A TAE . FREIETE NSHRE
SERL G, PRRCEEN, ENFEHEAYIR L E .
START 40:40 0x0 0x0-0x1 ‘
W e AL e AL L B AT B %A, RN AR SR
PIAEDT IRl 1
SREFRESH 32:32 0x0 OX0-0x1 |MAFIEHE At N B Rl HT TAERI
CONF_CTL_04[31:0] Offset: 0x40 DDR2 667: 0x00010101
WRITE_MODEREG 24:24 0x0 0x0-Ox1 |15 MBI EMRS H 44 (RE)
WRITEINTERP 16:16 0x0 0x0-0x1 & X AR — My SET W — AN B R K
LA RS RS R 0 B BRI T BE, B R E L,
TREF_ENABLE 8:8 0x0 0x0-0x1
W ZK %A 1
TRAS_LOCKOUT 0:0 0x0 0x0-0x1 PETS7E tRAS W] 2 Hi & H auto-prechareg fir 4>
CONF_CTL_04[63:32] Offset: 0x40 DDR2 667: 0x01000202
& X T AR b 28 s LB IR BELE o 3 /MECHS
7 ) A7 R AT A AR VE I 5 N A0k . FL AR T
RTT_O 57:56 0x0 0x0-0x3 | . 5 N
- Y 24 25 K 1) A AR T A
00 —disable 01 — 750hm
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10 — 150 ohm 11 -reserved

W E ECC MR EEFI A R

2'b00 — M ] ECC
CTRL_RAW 49:48 0x0 0x0-0x3 [2'b01 — H R4, A4

2'b10 — WA fIH ECC %%

2'b11 — f# ] ECC #4544
AXIO_W_PRIORITY 41:40 0x0 0x0-0x3 |¥ T AXIO it [ 5 iy 41 55 2%
IAXIO_R_PRIORITY 33:32 0x0 0x0-0x3 [I5 & AXIO 3 sz AL e 4
CONF_CTL_05[31:0] Offset: 0x50 DDR2 667: 0x04050202

15 5 B 51 bt SR fge K B bk 5 (14) 2 18D R 22 4E,
COLUMN_SIZE 26:24 0x0 0X0-0x7 [IZARAE FL A ) P A7 OREIEA T L 2

WAEBT 4l $ = 14 - COLUMN_SIZE

1 E CAS latency fHo BV 4R B A1) P9 A7 500 7E AN
CASLAT 18:16 0x0 0x0-0x7

AR AT TR

T S il 5 | VSR R K b ik (15) < TR ) ZE (.
ADDR_PINS 10:8 0x0 0x0-0x7

WAERT k2% = 14 — ADDR_PINS

1 N AT HIAE pad (1280 U BHRAAE, 5 AR b
RTT_PAD_TERMINATION 1:0 0x0 0XO0-0x3 [P £ Sy R BELAF F 0, FL A PR IE 8 82 244 25 2% A . ) 9 A7

LR A o
CONF_CTL_05[63:32] Offset: 0x50 DDR2 667: 0x00000000

T SN 25 2 BAF AT 2 b i & A A i 2 BA
Q_FULLNESS 58:56 0x0 0x0-0x7

5113

E A ERE IR 1 AR (i

fr 0— RRHEIFAENT 16
PORT_DATA_ERROR_TYPE 50:48 0x0 0x0-0x7

71— SHEARACH

fi. 2-ECC 2 ff
OUT_OF_RANGE_TYPE 42:40 0x0 OX0-0x7 |& XA Ak St v7 Il i iR 28 (D
MAX_CS_REG 34:32 0x4 0X0-0x4 [& Xzl d it F i A4 (B0
CONF_CTL_06[31:0] Offset: 0x60 DDR2 667: 0x03050203

& SN AR i & 3 precharge %L, T8
TRTP 26:24 0x0 0x0-0x7

i AR N TR SO A T AR AT I

& X FIAE bank 1) active fiy-4 1 a] 18] b, 77 B A4 H.
TRRD 18:16 0x0 0x0-0x7 )

(A YA JORE SIS AT S AT L
TEMRS 10:8 0x0 0X0-OX7 |5z I AF B T AG AL IR 1K) emrs I [, — R PO A7 300k 1

BB AP R AR 55 A R 7

Loongson Technology Co.,Ltd



ot =N
g OF AbEE AR T

IR 2.
TCKE 2:0 0x0 0x0-0x7 | X CKE 155 H/Mik 7&
CONF_CTL_06[63:32] Offset: 0x60 DDR2 667: 0x0a040306

& SCFHWRA k2% ) A7 & - autoprecharge T4,
APREBIT 59:56 0x0 0x0-0xf

-4 bit 10,

T XS iy A I BIHARCR EE —ANEdi (R T TR) it
WRLAT 50:48 0x0 0x0-0x7

B A %D, —MCh CASLAT -1.

T XS i A D)4 B A 2 I s EE IR I b R A,
TWTR 42:40 0x0 0x0-0x7

SR LR YA RURL SIS AT AT

o SN AR S AT I T, T AR R L A Y AR
TWR_INT 34:32 0x0 0x0-0x7

AT AT
CONF_CTL_07[31:0] Offset: 0x70 DDR2 667: 0x000f0a0Ob
ECC C_ID 27:24 0x0 0x0-0xf &A= 1bit ECC # ¥ ID 5 (i)

E X AT RS, ASHOY AR SERR A ) ik
CS_MAP 19:16 0x0 Ox0-Oxf [MELHHAT IEMIPIECE, A IEA B K & S B R 1)

WAF VT o XS HE YA 53306 |- CS0- CS3

SE M 43R FIEE I Y gate open 55 4T T H,
CASLAT_LIN_GATE 11:8 0x0 0x0-Oxf

T CASLAT_LIN CLLEAN I R A A o7 )

L b 2k SEIR ) DDR2 I 1)

0.5~1.5 f%: CASLAT_LIN = CASLAT X2
CASLAT_LIN 3:0 0x0 0x0-0xf PINT 0.5 f%: CASLAT_LIN = CASLAT X 2-1

KT 1.5 f%: CASLAT_LIN = CASLAT X 2+1

CRAEAN B4 ) 001 BT )
CONF_CTL_07[63:32] Offset: 0x70 DDR2 667: 0x00000400
MAX_ROW_REG 59:56 Oxf Ox0-Oxf [RZef NATHLAE M (L)
MAX_COL_REG 51:48 Oxe 0x0-Oxe |RGidp KA HHEANE (HED
INITAREF 43:40 0x0 0x0-Oxf |7& XRG4 i 75 ZEHAT 1) autorefresh fiy &4k
ECC_U_ID 35:32 0x0 0x0-0Oxf & SR AA T EE AT IUR ID 5 (RED
CONF_CTL_08[31:0] Offset: 0x80 DDR2 667: 0x01020408

& X CS3 Hidr Ay, ¥aEm CS [ ODT ZiiHy

PR, FARMEC & R 24 22 AH 1K) P9 A7 R0RL T IR
ODT_RD_MAP_CS3 27:24 0x0 0x0-0xf

T ODT & HIZEK . %S H I VYA 23 TR YT CSO-

CS3

E X CS2 At 2y, ¥HeEM CS [ ODT iy
ODT_RD_MAP_CS2 19:16 0x0 0x0-Oxf

PHATR,  EAREC B B 12 2 A0 IR P9 AERS0REF %]
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Loongson Technology Co.,Ltd



/oongson\\

gts 2F AR BEER TH 7 T 0t

T ODT B ME K. %SEMPUAL 53 5% v+ CSO-
CS3

ODT_RD_MAP_CS1

11:8

0x0

0x0-Oxf

5 CS1 A An, #¥em CS 1 ODT it
PR R, HARIELE N 2225 A0 N 14 P A7 00 5 )
T ODT BLEMZR . %S VUL 2 5% T CSO0-
CS3

ODT_RD_MAP_CS0

3.0

0x0

0x0-0xf

X CSO i Ah, #H¥aE ) CS 1 ODT i
PR, BARBIEC & N 2952 HH . 1) A7 J00RE T it
T ODT BLEMZEK . %S HMIVUAL 2 56T CSO0-
CS3

CONF_CTL_08[63:32]

Offse

t: 0x80

DDR2 667: 0x01020408

ODT_WR_MAP_CS3

59:56

0x0

0x0-0xf

& X CS3 HEmAN, ¥igxEH CS () ODT i Hij
PR, BARBIECE N 2952 HH . 1) A7 J50RE T i
T ODT BLEMZEK . %S HMIVUAL 2 5T CSO0-
CS3

ODT_WR_MAP_CS2

51:48

0x0

0x0-0xf

E S CS2 5 A, #iaE M CS 1) ODT Zuij
FHA R, FARIIEC &Y 222 A1 Y (1) A7 3500 T i 5t
T ODT FCE ME K. %SEM VUL 43 5% v+ CSO-
CS3

ODT_WR_MAP_CS1

43:40

0x0

0x0-Oxf

5 CS1 A5 mAN, ¥ m CS 1 ODT it
PR R, HARIELE N 2225 H0 N 14 P A7 00 5 )
T ODT BLEMZK . %S VUL 4 5% T CSO0-
CS3

ODT_WR_MAP_CS0

35:32

0x0

0x0-0xf

& CSO A5 m A, #¥aE M CS 1) ODT Zuij iy
FHA R, FARIIEC B Y 222 HH B (1) A7 3500 T i 5t
T ODT FCE ME K. %SEM VUL 5354 B+ CSO-
CS3

CONF_CTL_09[31:0]

Offse

t: 0x90

DDR2 667: 0x00000000

PORT_DATA_ERROR_ID

27:24

0x0

0x0-0xf

i 11 A A B AR BRI 1D 5 (L)

PORT_CMD_ERROR_TYPE

19:16

0x0

0x0-0xf

ity 11k AR AR IR 2T (D

=

0 — Ha s el K
B 1— REE PR ERAE LR 5
2 — KREEFISERAE T AR 27

=

i 3 — narrow transform Hi 4

PORT_CMD_ERROR_ID

11:8

0x0

0x0-0xf

i B R A SRR ID 5 (HED

OUT_OF_RANGE_SOURCE_ID

3.0

0x0

0x0-Oxf

i 11 A AR U R A 1D S B

BB AP R AR 55 A R 7
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CONF_CTL_09[63:32] Offset: 0x90 DDR2 667: 0x0000060c
Ve E A AR Gk 0 OCD 48l . A 34
OCD_ADJUST PUP_CSO0 60:56 0x0 Ox0-0x1f [ZEH 4 fb I AR 83X AN 2 B0 E 1) A A7 B2 & . OCD
LEESReS
W RG] Ak 0 OCD R h i #(E . WAEI it
OCD_ADJUST_PDN_CS0 52:48 0x0 Ox0-0x1f [7EH] 4R A HR AR IX AN S 50 ) N AE 141 & tH OCD
LB
E X AR AT pre-charge JIT S5 iy i e f) 1%k,
TRP 43:40 0x0 0x0-Oxf | )
T AR B P AE UKL BB AT S AT I
2 auto-precharge ZHwE G, ZSHEXT
auto-precharge Al write recovery I 46 & 1% .
TDAL 35:32 0x0 0x0-0xf
TDAL = auto-precharge + write recovery
GSHNAERE T AP ZJa A A%
CONF_CTL_10[31:0] Offset: 0xa0 DDR2 667: 0x3f130200
e i 2 NI EHE P HATH aging SN 74
IAGE_COUNT 29:24 0x0 0x0-0x3f
i) aging HI4h{H
E S AEAR AL — bank [ active @42 8] (1 40
TRC 20:16 0x0 0x0-Ox1f o B
WL, SRR B AR N AR SO AT R AT L
TE XN B PN A7 AR A AR P A7 A T R I I A S,
TMRD 12:8 0x0 0x0-0x1f
R 2 AN
TFAW 4:0 0x0 0X0-Ox1f [ X N7 tFAW 28, 8 1~iZ 4 bank i1
CONF_CTL_10[63:32] Offset: 0xa0 DDR2 667: 0x1515153f
o SCEEHR I DQS2 IMAEIR H 4 bk, AR n—AN i
DLL_DQS_DELAY 2 62:56 0x0 0x0-0x7f [Bh EIAY 1/128, £EIR DQS K H W2 4R 5 i) DQS
AT DA 7E B A5 5
o SRR DQSL MHEIR 1 43 Lb, ARG i — A
DLL_DQS_DELAY_1 54:48 0x0 0x0-0x7f [f &A1) 1/128, ZEIR DQS [ H ()2l IR )5 ) DQS
Al DA AR RS 5 1O
o SR HR I DQSO IMAEIR H 4 bk, A I n—AN i
DLL_DQS_DELAY 0 46:40 0x0 0x0-0x7f [BhEIIfY 1/128, 4EIR DQS K H W2 4R 5 i) DQS
AT DA 7E B A5 5 s
o XA A BASIFHE 7B 4T aging VLR AR 4
COMMAND_AGE_COUNT 37:32 0x0 0x0-0x3f
I} aging 1A {H
CONF_CTL_11[31:0] Offset: 0xb0 DDR2 667: 0x15151515
E SRR DQS6 HIAEIR F 4Lk, AR I —ANH]
DLL_DQS_DELAY_6 30:24 0x0 0x0-0x7f
B AR 1/128, ZEIR DQS K H 2 4R 5 1) DQS
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CIND SR &/ RSN IL AW
o U I DQSS REIR 17 43 Lh, ARG i — A
DLL_DQS_DELAY 5 22:16 0x0 0x0-Ox7f (Bl EIIfY 1/128, 4EIR DQS K H W2 4R 5 i) DQS
] LAVR AR S
E XEAR I DQSA ILEIR T4 b, BRI n—AN )
DLL_DQS_DELAY_4 14:8 0x0 0x0-0x7f [Ef &AM 1/128, 4R DQS 1) H {2 iR )5 1) DQS
] DAV AR E A S
P U I DQS3 (WHEIR 5 43 L, A IR 3G i — A
DLL_DQS_DELAY_ 3 6:0 0x0 Ox0-Ox7f [BjJHIWIMY 1/128, 4EIR DQS 1 H (12 A #EiR J5 1) DQS
R L AR RS 5 [ 0
CONF_CTL _11[63:32] Offset: 0xb0 DDR2 667: 0x5f7f1515
S AR T clk_wr (REEIR 7 43 L, AR I — A B
Bl E ) 17128, ZEIR CLK_WR (1) H 524l 5 L i %
WR_DQS_SHIFT 62:56 0x0 0x0-0x7f
it s BT DY 23 2 — AN 38, AT EE DQS $2 T4 43 2
— N JE
oSS HAR I DQS MREIR 17 4 Lb s A5 8 in— A b
DQS_OUT_SHIFT 54:48 0x0 Ox0-0Ox7f | 1/128, #EiR DQS [ H M2k i DQS 5
IS5 AT T AT AT B (1 0
o SRR I DQSS8 [WHEIR 15 43 Lb, AR i — A
DLL_DQS_DELAY_8 46:40 0x0 0x0-0x7f [ph) M) 1/128, iR DQS ) H 2 iR 5 1) DQS
CIED SR &/ RS UL U
o U T DQST (WHEIR 5 43 L, A IR 3G i — A
DLL_DQS_DELAY 7 38:32 0x0 Ox0-0x7f [BhJHIYIMY 1/128, 4EIR DQS 1 H (M2 A #EiR j5 1) DQS
R L AR RS 5 [ 0
CONF_CTL_12[31:0] Offset: 0xcO DDR2 667: 0x15000000
TRAS_MIN 31:24 0x0 Ox0-0xff |2 X PIAF B AT A 2y A 1 5 /N el )
OUT_OF_RANGE_LENGTH 23:16 0x0 OX0-Oxff &A= S vy ] I i 2 (B
ECC_U_SYND 15:8 0x0 0x0-0xff &2 2bit AST] ZUES B I JRIA L)
ECC_C_SYND 7:0 0x0 Ox0-Oxff &A= Lhit FTZY 5 ER IR I IR IRl (B
CONF_CTL_12[63:32] Offset: 0xcO DDR2 667: 0x002a3c05
DLL_DQS_DELAY_BYPASS 0 | 56:48 0x0 | Ox0-Ox1ff [z& X DLL bypass #:0T dqgs0 iR 4k A%k
0 SN AT R BT B 4 T L B B R A, T AR
TRFC 47:40 0x0 0x0-0xff
LA N AR RIORL S OB AT AR AT L
SE LATEREYL RAS F CAS 2 8] (RIS U# %, 755
TRCD_INT 39:32 0x0 0x0-Oxff o -
R4 LA A A RURL S B AT AR AT LR
CONF_CTL_13[31:0] Offset: 0xd0 DDR2 667: 0x002a002a
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DLL_DQS_DELAY_BYPASS 2 | 24:16 0x0 0x0-0x1 | X DLL bypass #3 T dos2 LEiR £k (1) 4L
DLL_DQS_DELAY_ BYPASS 1 8:0 0x0 0x0-0x1 |& X DLL bypass #:{ F dgs1 ZEiR £k )N
CONF_CTL_13[63:32] Offset: 0xd0 DDR2 667: 0x002a002a
DLL_DQS_DELAY_BYPASS 4 | 56:48 0x0 | Ox0-Ox1ff [z& X DLL bypass 0T dgs4 iR 4k I 4k
DLL_DQS_DELAY_BYPASS 3 | 40:32 0x0 | Ox0-Ox1ff &£ X DLL bypass ##3 T dgs3 iRk 44k
CONF_CTL_14[31:0] Offset: O0xe0 DDR2 667: 0x002a002a
DLL_DQS_DELAY_BYPASS 6 | 24:16 0x0 | Ox0-Ox1ff [ X DLL bypass #3: T dqgs6 iRk I 4
DLL_DQS_DELAY_BYPASS 5 8:0 0x0 0x0-0x1ff & X DLL bypass T dgs5 ZEIR £k 144k
CONF_CTL_14[63:32] Offset: O0xe0 DDR2 667: 0x002a002a
DLL_DQS_DELAY_BYPASS 8 | 56:48 0x0 | Ox0-Ox1ff &£ X DLL bypass #%3,F dgs8 iRk 44k
DLL_DQS_DELAY_BYPASS 7 | 40:32 0x0 | Ox0-Ox1ff [z& X DLL bypass 3\ dgs7 iR 4k A4k
CONF_CTL_15[31:0] Offset: Oxf0 DDR2 667: 0x00000004
BLL LOCK I P 57 DLL B IR, 38 AN I o] 3919743 ) 1) S 58

A8 CHED
DLL INCREMENT 80 o0 | oxo-oxtf JE S DLL BEATHY0E I, SR HE 1S ) B 3B F 6N

AN E, BN LU
CONF_CTL_15[63:32] Offset: 0xfO DDR2 667: 0x00b4000a
DQS_OUT_SHIFT_BYPASS 56:48 0x0 | Ox0-Ox1ff [ X dgs out bypass #:0 T wr_dgs #EiR B ITHL
DLL_START_POINT ws2 | o0 |oxooar | o OVE AEEROCRIETR, AR T

4, ARRER, BTV AE .
CONF_CTL_16[31:0] Offset: 0x100 DDR2 667: 0x00000087
INT_ACK 25:16 Ox0 | Ox0-Ox3ff Mo ZH A7 BEE h 1 I, Ko (80 W A F)37 Hh 7
WR_DQS_SHIFT_BYPASS 8:0 0x0 | Ox0-Ox1ff [ X wr dgs bypass #3 T wr_clk ZEiR ¥t %
CONF_CTL_16[63:32] Offset: 0x100 DDR2 667: 0x00000000

W AEP A A A T T 5L R L)

f7: 0— —4UiAEERAHUhEAE H P A7 52 Br ) B 2 )

s 1— 24 UiAE4R 2 Huhbi H ) 7 S b A 3 = )

f7: 2— —IX ECC —{ifik4E

fi: 3— ZiK ECC —frfh kA
INT_STATUS 58:48 | O0x0 | Ox0-Ox7ff

fi: 4— —IK ECC Bf4s R4

fii: 5— ZIK ECC Wik A4

f7: 6 — il A bl A AR e

fr: 7 — A A I R A R

fir: 8 — WAFKIIRIL ST

BB AP R AR 55 A R 7
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fii: 9 —DLL KBiE

f7: 10 — PLEATA—Fhrp ik A

WAFFE A I I HERS AL, 5 INT_STATUS fii——X
INT_MASK 42:32 0x0 | 0x0-0x7ff |

INA
CONF_CTL_17[31:0] Offset: 0x110 DDR2 667: 0x0000181b

o SUN AT 1 ) #5 WD 4A 1 N ARSI 5 N 1 P A7 R4
EMRS1_DATA 30:16 0x0 | OX0-Ox7ff

EMRS1 a7 47 #% 1 2

0 U A ASEEE T R iy 2 IS B DB, 55 ZEARAE A
TREF 13:.0 0x0 0x0-0x3ff

R YA S I AT AR AT A
CONF_CTL_17[63:32] Offset: 0x110 DDR2 667: 0x00000000
EMRS2_DATA 1 62:48 | 0x0000 |Ox0-Ox7fff [i& L AAFARAIWIURALIT, ik 1 X BV (1) EMRS2 (4
EMRS2_DATA 0 46:32 | 0x0000 |Ox0-Ox7fff & X M AFAABIA LI, ik O XAV 1 EMRS2 i
CONF_CTL_18[31:0] Offset: 0x120 DDR2 667: 0x00000000
EMRS2_DATA 3 30:16 | 0x0000 |OxQ-Ox7fff [i& LN AFREAAIIRILIN, ik 3 X ) EMRS2 i
EMRS2_DATA 2 14:0 | 0x0000 |OxO-Ox7fff [ & X W AERLAIHILRALIT, ik 2 X [ EMRS2 i
CONF_CTL_18[63:32] Offset: 0x120 DDR2 667: 0x001c0000
AXIO_EN_LT_WIDTH_INSTR 63:48 | 0x0000 | OxO-Oxffff [ S AXIO 3 24N T 64 £ o7 55 1R A2 7 19
EMRS3_DATA 46:32 | 0x0000 |OxO-Ox7fff [i& X NI WAL I EMRS3 X A (1) H45
CONF_CTL_19[31:0] Offset: 0x130 DDR2 667: 0x00c8006b
TDLL 31:16 | 0x0000 | OxO-Oxffff [ SN A7FAR AL DLL Bt e 7 B 1 i B4

& X ATER IN A %03 precharge 22 7] (1 IR0 JE 1)
TCPD 15:0 0x0000 | Ox0-Oxffff

B, T AR B A AR SIS AT AR AT
CONF_CTL _19[63:32] Offset: 0x130 DDR2 667: 0x48e10002

& X AT B A (R B R I B 8 I8, 75 AR
TRAS_MAX 63:48 | 0x0000 | OxO-Oxffff

i LA P AR S B AT AR AT LA
TPDEX 47:32 | Ox0000 | OXO-Oxffff [ SN A7 4 i IR HH iy 4 (4 B ) H1 4
CONF_CTL_20[31:0] Offset: 0x140 DDR2 667: 0x00c8002f
TXSR 31:16 | 0x0000 | OxO-Oxffff [7& SN AF-A5 A Rl HTAR H 7522 1) e o 391 4
TXSNR 15:0 | Ox0000 | OxO-Oxffff |52 L A7 tXSNR S5
CONF_CTL_20[63:32] Offset: 0x140 DDR2 667: 0x00000000

! fwe ZHBOERT, N IREEAER check bit #4514
XOR_CHECK_BITS 63:48 | 0x0000 | OxO-Oxffff

SHOAT R BUS B AP
VERSION 47:32 | 0x2041 | 0x2041 [€ X NEEHIgEAS (LD
CONF_CTL_21[31:0] Offset: 0x150 DDR2 667: 0x00030d40

AeEUE RSSO AT R 2 ]

Loongson Technology Co.,Ltd



ot =)
Juits 2F AbELREH b
0x0-0xfffff
ECC_C_ADDR][7:0] 31:24 | 0x0000 fﬁ 3% R 1bit ECC i bl E & CHLED
o AT ARAG TR LI b R A, T AR
TINIT 23:0 | 0x0000 |OxO-Oxfffff
A A RIURE SASAT SR AT & . —Rh 200us
CONF_CTL_21[63:32] Offset: 0x150 DDR2 667: 0x00000000
0x0-0x A fffff]
ECC_C_ADDR[36:8] 60:32 0x0 o Sk &L 1bit ECC 45N bl (5 2 (i
CONF_CTL_22[31:0] Offset: 0x160 DDR2 667: 0x00000000
0x0-0xfffff
ECC_U_ADDR[31:0] 31:0 0x0 fﬁ sk & A 2bit ECC 45N ik 2 (i
CONF_CTL_22[63:32] Offset: 0x160 DDR2 667: 0x00000000
0x0-0xfffff
ECC_U_ADDR[36:32] 36:32 0x0 fﬁ sk & A 2bit ECC 45N ik 2 (i
CONF_CTL_23[31:0] Offset: 0x170 DDR2 667: 0x00000000
0x0-0x L fffff
OUT_OF_RANGE_ADDRJ[31:0] | 31:0 0x0 fﬁ 3R R AR R ) bR R CRED
CONF_CTL_23[63:32] Offset: 0x170 DDR2 667: 0x00000000
0x0-0xAfffff]
OUT_OF_RANGE_ADDRI[36:32] | 36:32 0x0 fﬁ ik R AL T R I R RS R B
CONF_CTL_24[31:0] Offset: 0x180 DDR2 667: 0x00000000
0x0-0xAfffff]
PORT_CMD_ERROR_ADDR[31:0] 31:0 0x0 fﬁ s R AR Ay AR AL (5 S CHED)
CONF_CTL_24[63:32] Offset: 0x180 DDR2 667: 0x00000000
0x0-0xAfffff]
PORT_CMD_ERROR_ADDR[36:32] | 36:32 0x0 fﬁ s R AR Ay D b EE(E R CRED
CONF_CTL_25[31:0] Offset: 0x190 DDR2 667: 0x00000000
0x0-0xfffff
ECC_C_DATA[31:0] 31:0 0x0 fﬁ sk &4 1bit ECC 45N R H 2 (i
CONF_CTL_25[63:32] Offset: 0x190 DDR2 667: 0x00000000
0x0-0xfffff
ECC_C_DATA[63:32] 63:32 0x0 fﬁ sk &4 1bit ECC 45N R H 2 (i
CONF_CTL_26[31:0] Offset: Ox1a0 DDR2 667: 0x00000000
0x0-0x L fffff
ECC_U_DATA[31:0] 31:.0 0x0 fﬁ L3R AE 2bit ECC £ I IR & (RED

CONF_CTL_26[63:32]

Offset: 0x1a0

DDR2 667: 0x00000000

AeEUE RSSO AT R 2 ]

Loongson Technology Co.,Ltd




Pnuﬂl;r'zg'g
/l'mngmn\ Jits 2F AbERSSH S

ECC_U_DATA[63:32] 63:32 0x0 Oxo_ilmiaiﬁ$ 2bit ECC fimb s B LD

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: Ox1c0 DDR2 667: 0x00000001
JETR ] unbuffered WAF4, X TEE A4, Y

UB_DIMM 0:0 0x0 | Ox0-Ox1 [E4 1, X T ICARWAFEE EHAT N AE R, [ Y
Hoh 0, TIANBEIE R TR

X F RO E A A7 S U B
(1) CONF_CTL_00 AP
WS T4 2 15 5 H Autoprecharge Zhfig, — H. 3 ] Autoprecharge, P74+
TERFAR B TR A G R EAE . 78 RIE K E S I B E (W I W AT T S 5 &
B N
(2) CONF_CTL_00 CONCURRENTAP
WEHH T % B N AE 275 FF Concurrent Autoprecharge, T8 B RIRE )
TR FRT A A IORE T AN SRR R 7 2
(3) CONF_CTL_03 SREFRESH
WSHH T % B WAEHEN Self Refresh T4E 0. 752 M Self Refresh J7z0iR [A]
I A SATX AN ZHCE 0.
(4) CONF_CTL_07 CASLAT_LIN _GATE
I 2 HR] T 45 s B 18] IRE P A AR s O Bl R AR I AL, — RS T
CASLAT_LIN. 34k T4 E 2oy K i I -5 R DQS A7 8] 1) i 22 AT Iy 1

(5) CONF_CTL_15 DLL_INCREMENT
WZEAN A 0.
(6) CONF_CTL_15 DLL_START POINT

WSHANEHR 0 80 1. HN/NTHUENf43EH DLL_LOCK_VALUE 1] 1.5
(7) CONF_CTL_28 UB_DIMM
WS AR Unbuffered A7 55N, Ty BEBCE N 1, A8 ELECAL I A7 R0RL I 75 22

BCE N 0o
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//?“‘“FEEZEQ\\

Jes 2F AT 28 T S

11 IO H 28
11.1 10 Hl#8 D se ik

s 2F fE INEERL T PCIX #5145+ Local 10 #5445 . GPIO. b il &5 F 4> i
AT BE o IXLEPE I =R SOT R — A M 1, WL 11-1. R H CPU #1353k £
AT RIA, ARIHAE SO BN HIES, k2w g 11-1 fros.

M S
Cross Bar
s | \
~_—

Registers|| LocallO ||Video Acc

Interrupt|| Arbiter ||PCI/X Mas

PCI/X Slave

Integrated 10 Controllers

K 11-1 10 #4528 451

% 11-1 10 Hihik2F (8] 4 i

FHaf bk K JIT Jeg % 1]
0x00000000 256M -
0x10000000 64M PCI MEM Lo0
0x13f00000 M Video Acc
0x14000000 64M PCI MEM Lol
0x18000000 64M PCI MEM Lo2
0x1c000000 32M LIO ROM
0x1e000000 28M LIO 10
0x1fc00000 M BOOT ROM
0x1fd00000 M PCI 1O
0x1fe00000 256B Registers
0x1fe00100 256B PCI Header
0x1fe80000 2K PCI CONF
0x1ff00000 M LIO 1O
0x20000000 1023.5G PCI MEM Hi

FRVFIRIS ) 282

CDWHB!
CDWHB
CDWHB
CDWHB
CDWHB
CDWHB
CDWHB
WHB
WHB
WHB
WHB
CDWHB
CDWHB

#E

N NN

AeEUE RSSO AT R 2 ]
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LY
/ I \ Jeits 2F ALBEAEF 7Tt
e
1. C(Cache Bt), D(X¥), W(F), HCEF), B(#ETH).
2. JEEZ PG Mem_Win_Base, Mem_Win_Mask 25 £ #5441l .
3. EEZHGRH LIOCTg % A7 ssd5 .
4, H'52EE], AN S B BN AT

11.1.1 PCIX#E 28

Jes 2F (1) PCIX #E I8 BE ] LLVE R BN R4, n] DIAE A% PCIX ¥4
TAELE PCIX M2k I, BISZINSF 4 PCI-X 1.0b F1 PCI 2.3 ¥i3t, Wt & /7T 0x1fe00000
FFAE ¢ 256 77, Wik 11-2 s,

% 11-2 PCIX #4528 e & 3k

T3 T2 T SEREN) Huhk
Device ID Vendor ID 00
Status Command 04
Class Code Revision 1D 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 1D 2C
30
Capabilities Pointer 34
38
Maximum Latency  Minimum Grant Interrupt Pin Interrupt Line 3C
Implementation Specific Register(ISR40) 40
Implementation Specific Register(ISR44) 44
Implementation Specific Register(ISR48) 48
Implementation Specific Register(ISR4C) 4C
Implementation Specific Register(ISR50) 50
Implementation Specific Register(ISR54) 54
Implementation Specific Register(ISR58) 58

R TR AR RS AT PR 7] Loongson Technology Co.,Ltd



B

/ g A vals 2F BRSSP 0
PCIX Command Register EO
PCIX Status Register E4

Jeits 2F (1) PCIX #5528 > B =4~ 64 7% 1, H{BARL, BARO}. {BAR3, BAR2}. {BARS5,
BARA} Xt ZAFas ML E A 11 04 1. 2 Mk, % DR/, AFRERL e g 7 4k =
AN 25 fE4% PCL_Hit0_Sel, PCI_Hit1_Sel, PCI_Hit2_Sel 4%, HARL788i% 2 W% 11-6.

® 11-3 ISR A

AL, FERA il BAfE Vi B
ISR_40
31 tar read io Y 0 target S i RXF 10 BLE & AN ] TR X
- (5 11%) H U )
Y
30  tar_read_discard 0 target %ii[1 delay iR E 7+
(5 1)
target Vs [R{A] I 45 i delay/split
29 tar_resp_delay ey 0 0: @5
1. 5k
target 7 i) i SR
28 tar_delay_retry Y 0 0: WP HZHE (I 29 £7)
1: 5 FHEIR
i SN SR,
27  tar_read_abort_en Y 0 E :Z:gi:-?t::?:lg ;ﬁﬁ R, RELL
26:25  Reserved - 0
e o SR L
24 tar_write_abort_en Y 0 E :Z:gi:_?;?:lg Z; RRAEH, REL
23 tar_master_abort 5] 0  J&7 fuUF master-abort
target )iz 45 (1R E I
22:20  tar_subseq_timeout H 000  000: 8 J&
e AZHr
target 445 (E R JE I
19:16  tar_init_timeout SR 0000 PCI#iXF
0: 16 &1
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/ s
Loongson'\ g% OF AbEE AR T
1-7: ZEHH s
8-15: 8-15 J&
PCIX AU I v it 7 o 8 i 48,
BEALAC B 5 IR 1 delay 15 1) 4
0: 8 delay 1jn|
8: 1 delay jIn
9: 2 delay Vjn|
10: 3 delay V5 it
11: 4 delay Vi)
12: 5 delay V5 it
13: 6 delay 1jnl
14: 7 delay V5 it
15: 8 delay 1jjIn]
AP SL A (LA 16 7 BT )
FFF: 64KB 31| 16byte
15:4  tar_pref_boundary S 000h
FFE: 64KB % 32byte
FF8: 64KB %I 128byte
1 [ tar_pref_boundary [¥Jic &'
3 tar_pref_bound_en S 0 0 PR &ALAR
1: f¥iH] tar_pref_boundary
2 Reserved - 0
target split 5 5l
. tar_splitw_ctl e 0 (jﬁ rfﬂﬂ%i 4 Posted Memory Write LAA1M)
10 FHESPrE VI, B4 split 584
A% 1 mater 7 v #2IN
0 mas_lat_timeout Wy 0 0: f14F master i [ #8 i)
1: A fuir
ISR_44
31:0  Reserved - -
ISR_48
_ ‘ target A A 58 )15 K 57 7]
31:0 tar_pending_seq S 0

ISR_4C

XFNALE 1 nH

BB AP R AR 55 A R 7
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7‘"‘*5 2%
S \ Jeits 2F AbFE 2T 7 T 0

31:30 Reserved - -

SV Ja S (1 B /iy T R 58 i S

29 mas_write_defer SR 0
St PCI AT 5%)
28 mas. read defer e 0 OV J5 B2 132 55 Bk /i R 5 e 1R 13
St PCI A7 5%)
TEAMRI K 10 15 3K 3
27 mas_io_defer_cnt SR 0  0: il
1:1
master SCFFFEAMEIN B R E (X PCI
ARO
26:24  mas_read_defer_cnt Y 010 0:8
1-7:1-7
e XGRS ) by I
23:16  err_seq_id Wi 00h target/master 4% 5
target/master HiE5 (1) iy 22
15  err_type M 0 o
A R R
14 err_module JRgE 0  O:target
1: master
13 system_error P 0  target/master Rt (5 175)
12 data_parity_error e 0  target/master H#E#arfHes (5 1)
11 ctrl_parity_error SR 0  target/master Hiht#yE: (5 13%)
10:0  Reserved - -
ISR_50
_ master oAb 5 )1 K5 A7 1) 5
31:0  mas_pending_seq S 0
XA E 1A
ISR_54
31:0  mas_split_err B 0 split iR [FHES G K547 1) &
ISR_58

31:30 Reserved - -
target split iR [FIfL5E 2
0 i, 3 A
master XJ ZMRIL S 4%
0 i, 3 A

29:28  tar_split_priority S 0

27:26  mas_req_priority S 0
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= Jeits 2F ALBEAEF 7Tt

P (FF master [ ) F1 target
1) split 3& [=l i) g i oD

25 Priority_en Y 0 0 [ ft e
1: fgkk
24:18 AW - -
17 mas_retry aborted Y 0  master EilHUH (5 1)
16  mas_trdy_timeout S 0  master TRDY #EI14k
master iR K EL
15:8  mas_retry value S 00h  0: JGFREE

1-255: 1-255 &%

master TRDY i I 1 4%
7:0  mas_trdy_count SR 00h 0: %%

1-255: 1-255 #1

FERGRRLE 2 M S AT, N RN CECE I PCIMap_Cfg % f74%, SFishl sy sk
S RO B B AR (R SR 2R A sy 16 A7 Mkl 26 BRI . AR5 X6 0x1fe80000 F4f 1) 2K ¥ [ AT
BRI AT U ) 6 Y 134 TG B Sk o %5 AR B PCIMap_Cfg[15:0] A 2 s 4f 56 4 i 15 21
TC B B kAR e LI 11-2,

15 2 0
address

16 15 0
pcimap_cfg

) ¢

\ pci_ad[31:0] \ \ \ \o\ \
31 1615 1110 87 21

—Conf Type

Register Number
Function Number
Device Number
IDSELs/ Bus Number

11-2 Po'E S R 2 bk AR i

11.1.2 Local O 4|52

LocallO =l ge4fit 7 fjspab vy 1, T TEERS)EE) ROM. B
PEBAS ik, B AT & B sE AU ) R IR (C & 2 A7E 4% L CRO8 LIOCfg). Hr
wait Z &5 liord ¢ liowr 5 5 MR B IAEGE 1, S5 P 3% K 11-3, 11-4, 4
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i 2N
Jeits 2F ALBEAEF 7Tt

BARALTE 0 16 I, X bk i CPU PR A A — (7152

lioden /
\ /
liodir \ ff
\ / \
lioaddr— addr(7:0] \ addr7:0l41 SH—
4 A
lioad — addri23:8] { data data N
e
lioadlock ;f \
. ﬁ\ f,_
liocs \ /
liord \ / \ /
/ /
11-3 LocallO i ¥
peick || | | | | | | |
lioden S /
\ /
liodir
Iioaddr%\ addr{7:0] \)<: addr(7:0141 \/\7
R
lioad —{ addr[23:8] >< data_0 X data_1 /)—

lioadlock ff’ \

N\ /
\ /

liowr \ f,r’ﬁ /—

liocs

11-4 LocallO B} JF

11.1.3 iz Hlss

Sk [ CPU AZ A H BT Hh 42 1 42 151 B R AT A5 B o SRR TR 5 L S AR
HROL AR TR BTSN BOR T R, IEEA KA. CPO FAE
25 T 6 NN, I 4 67 EER 1 INT3-0, EATIAE AR /R I e h o 1 B
AH S e TG 4 5 AR % F) CPU % 55 6 I b ikl 0, F T
4ot o B

PR AR L B A A i LUASE 0 T8 20T A £ i 2 R AT 10, P IR R R s S
JE VDB WL 11-3. T AT R0 T Intpol A7 28 B . IS (Enable) (il E AT
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= Jeits 2F ALBEAEF 7Tt

= ANZEAEEE: Intenset. Intenclr FT Inten. Intenset & I HE, Intenset 2747885 1 AL
X6 I [ R BT AR A o Intenclr TEBR R IEAERE, Intenclr ZFAERS S 1 A7 R HH BT AR 4% o
Inten 27 A7 a5 2 B2 55 A Wil BE (145 0 Bk IE 207 Wi {5 5 (1 PCI_SERRD i Intedge
W B A AR A RIE £, 5 L3RRIk, 5 0 s Fi Pk o T AL SR e ] DA I Intenclr
FRIAF A7 i Bk ki 5k o

* 11-4 PRI AR

st Pl 2 A (U In) 8 PR D SR
Intpol Intedge Inten Intenset Intenclr
3:0 RW/0 RW/0 RO/0 WO /0 WO /0 GPIO
7:4 RO/0 RO/0 RO/0 WO /0 WO /0 PCIL_INTn
8 RO/1 RO/1 RO/0 WO /0 WO /0 PCI_PERR
9 RO/1 RO/1 RO/0 WO /0 WO /0 PCI_SERR
10 RO/1 RO/0 RO/0 WO /0 WO /0 DDR2 Controller
14: 11 RW/0 RW/0 RO/0 (7Nl WO /0 INTn
31:15 TR B
Resered : e o s werws | :’

Y
=

INTn[3] 14

INTn[2] 13 N
INTa[1] 12 ™ t\ I 1P3
INTa[0] 1 P4
DDR2 Controller 10
PCI_SERR 9 195
PCI_PERR 8
PCI_INTn[3] 7 1P6
PCI_INTn[2] —®_6
PCI_INTa[1] 5 |
PCLINTa[0)] —»__4 —— >/
GPIO[3] 3
GPIO[2] 2
GPIO[0] 0

Performance
Counter Reg.

LoongsondF Interrupt

Cause Register
[15:8]

Interrupt Control Register
[31:0]

11-5 Juits 2F b B 3% A i i dos = K

11.1.4 PCI/PCIXfh#k 5

PCI/PCIX i S0 T WA i AT . R A5 SEFIFR B A I B 25 o L AR
AL PXArb_Config FI1 PXArb_Status 77 17 #% . PCI/PCIX & 26315 3R 5 W& 2k 40 1id W3R 11-4.
% 11-5 PCIPCIX ja kit o 15 10 2 25 4 i

Tk 2k ik
0 WA PCI/PCIX #2533 2%

7:1 ANESTE K 6~0
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Vo0 2F KRS T

R TR R R AN, 8 R E N — R i — R . Y
2N VLA AL FRE R e N R A 52— O — ik %, B P AR e s 1 e 2% v LA
SRS

P A BV AT AR I LB A eVt nl LAY, X T — S8 ARFF A BT PCIL %
%, PR RESAE 2 ANE S o AF FH SR 50 0 nT DAL IX W 15 4% 3 o 35 0 SRk A R
%

AR R AR R WA TE SR R R A AN S RS S XD
SAFRN ARVFRIRESTT S, EAE AR R ERE RS 80K . s 2F 1) PCI A gs 3244
PSR B )a — D E WA T & . RS AR EEE, Al LUK
g B N EFERIERA 0 5 Bl (N EHgs), HAKESEZER N 0,

11.1.5 B~

FULATAE T8 €0 R 2 R e P N 4 Tisis B AR 3 ) B, (EE SV FEIE ] CPU KB B .
R, Jeits 2F 2EF BAER T 3040 WoR I () Th g o XN RELEBEA AR DY AE 1) 2R
b (B XGI ) 29 BongEHlt B, e KE CPU I 513 . IXHR4 B indE CPU
EAE PCIX #3528 A W 4% o fE1Z I REAT RENT, E4E 0x13f00000~0x13ffff 1144 &
A E AT SR B AT €0 R 23 [A) R e RN 40 TR AR BE . s i LI 11-5.

ov_path
videoacc
.| yuvq | zoom - |yuv2rgb . | outbuf >

& 11-6 577 sk B B A g i i

AP N AR F s I I 75 2 /N, AN S B A S R RS
KAENEI G . GenCfg 27478528 O AZ11) ov_en &4 R EREAL, 4B 4 O IS g
AT o Y IELEA BRI SRR, B RG U RIF IR — AN BT %o

YUV422 1N, BoRBdE Ll 64 S RO AT N S 32 S N 32 AU Y IR
Bl 5 A 32 T8 64 AU U Bl A 32 0N 64 AT VO HdE: SEIUAS 32
ARG 32 £ Y I

YUV444 BATR, Bon B RIFELL 64 D RUA AL S N BB 32 FANET 32 AU
YOI B A 32 T 32 AU U B B AN 32 O 32 A VOBl . AR T
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8 gty 2F AbBESS H

FIRIFER TS JG 32 A i YUV 3k 96 75

U7 2B B /T, LA ov_ctrl.reset BA7, B SERGTE E

AT BN R I AR, RO 5 28 Uncached Accelerated ] TLB BRI .
B E S WS %A — .,

11.2 iR

11.2.1 10 H) A F28

KT PCI SkAMFTAT 1] T B34 2 #0467 T- 0x1fe00100 [ 25 (788, 3% 11-5 B Tkl
XEEZFAERS, K 11-6 25 H A2 VRGN U .
#£ 11-6 10 #=HI % A7 s

My hk TR ¥ B
00 PonCfg A
04 GenCfg R
08 LIOCfg LocallO fit &
0C (N
10 PCIMap PCI s}
14 PCIX_Bridge_Cfg PCI/X MrAH L &
18 PCIMap_Cfg PCI P & 13 5 e £ ik
1C GPIO_Data GPIO % ¥s
20 GPIO_EN GPIO J5 [
24 Intedge e W Ik e e A
28 (N
2C Intpol Hh WA Ak L
30 Intenset Fp A RE 1
34 Intenclr e WA eV R
38 Inten Hh A i
3C Intisr BT K )
40 Mem_Win_Base L AP A 1 LR 32 47
44 Mem_Win_Base H A PR SR = 32 47
48 Mem_Win_Mask_L AJ PR RS AR 32 47
AC Mem_Win_Mask H AJ PR D = 32 A
50 PCI_Hit0_Sel L PCI % 111 0 ¥ 32 £7
54 PCI_Hit0_Sel H PCI % 1 0 ¥4l w1 32 fif
58 PCI_Hitl Sel L PCI % 0 1 &I 32 f7

BB AP R AR 55 A R 7
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LY
/l'mngmn\ vt 2F b3S FH T

M hk TR B
5C PCI_Hitl_Sel H PCI % 1 1 8l s 32 1
60 PCI_Hit2_Sel L PCI % 1 2 #5HM% 32 1
64 PCI_Hit2_Sel H PCI % I 2 ¥4l 32 £f
68 PXArb_Config PCIX fip a5l &
6C PXArb_Status PCIX fh#k #IR A&
70 (N
74 (N
78 (N
7C N
80 Chip_Config0 A ILE
84 Padlv8_Ctrl ShHEIE
88 Pad3v3_Citrl SAECE
8C (N
90 Comp_Code SRR
94 Chip_Samplel O K FE
98 (N
9C (N
A0 OV_Ctrl 37 I A Al
Ad OV _Ori_Size Y GISE SN
A8 OV_Zoom_Size Y OEISESNGTE
AC OV_Fb_Base 217 s B % Frame Buffer 2l
BO OV_Fb_Stride 217 2o % Frame Buffer A ) 25 /5
B4 OV_Hor_Zoom1 IKP 4T 1
B8 OV_Hor_Zoom2 IKF-4 Tiedz ) 2
BC OV_Ver_Zoom I P47 1 ol
Co OV_X_Pos WoREZH X AR
C4 OV_X_Width o S PR [ o
C8 OV_Fb_Base Frame Buffer d2 4t
cC OV_Fb_Mask Frame Buffer & [ ##45

* 11-7 ARSI R
(R FRA il BALE i

BB AP R AR 55 A R 7
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Jes 2F AT 28 T S

CRO00: PonCfg
15:0  pcix_bus_dev

15:8  fRH
23:16  pon_pci_configi
3124 AW
CRO04: GenCfg
0 ov_en
31 RE
CRO08: LIOCfg
1.0 f*H¥

6:2 rom_wait

7 rom_width

12:8  io_wait

13 io_width

14 iopf_en

31:15  fR¥
CR10: PCIMap

5.0 trans_loO
11:6  trans_lol
17:12  trans_lo2
31:18 R
CR14: PCIX_Bridge_Cfg
5:0 pcix_rgate

6 pCiX_ro_en
31:18 R
CR18: PCIMap_Cfg

lio_ad[7:0]

Sk

hini

i

lio_ad[15:8]

pci_configi

\
s

ju|

\
7/

O
S S

\
s

O S
NZE|

\
7/

O
Sk

\
7/

St
dm

pci_config[0]

St
dm

iu|
=

\
7/

0% o
% oo
o O O O

\
s

O S S
SEodm

\
s

PCIX Agent £~ CPU H i frfiff
k. &g

PCI_Configi 5| &

) R s

Rom Z{#s iz 4EIR (PCI i ) 1
0O

Rom s A7 %6

0: 81

1: 16 fr

10 Zdi AR (PCI B %50
[ORAE/H VA

0: 81

1: 16 fr

10 2% n] THIELAL fiE

0: Z%1I- Cache Bt

1: fuF Cache BRi:

PCI_Mem_Lo0 % I 5 stk 51 6 47
PCI_Mem_Lol 7 stk = 6 47
PCI_Mem_Lo2 % I S ik 51 6 47

PCIX #£5L T [i] DDR2 & 2B 1T B
PCIX Mr & 5 i 5k 3¢

AeEUE RSSO AT R 2 ]
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/m»gm% N\

Jeits 2F AbFE 2T 7 T 0

15:0  dev_addr BE 0 PCI Fit & 1525 i) AD 2k =1 16 1
16  conf_type wE 0 P B R 2R A
31:17  fRE Hix 0
CR1C: GPIO_Data
3:0  gpio_out E 0 GPIO iy th £ 4
154  {RH HiE 0
19:16  gpio_in E 0 GPIO fy N £ ¥
31:20  fREA HiE 0
CR20: GPIO_EN
3:0 gpio_en wE F m RN, K5 H
3.4 fRH HiE 0
CR3C: Intisr
14:0  PHIERE HiE 0 1RRE W, 0 KRB b
31:15  fREA Hik 0
CR24,2C,30,34,38: Intedge,Intpol,Intenset,Intenclr,Inten
W 11-3
CR50,54/58,5C/60,64: PCI_Hit* Sel *
0 R Hik 0
2:1  pci_img_size s 21l 00: 32 fii; 10: 64 f7; Hegr: Bk
3 pref_en 5 0 T AL g
11:4  fR¥ HiE 0
62:12  bar_mask 5 0 TZ?TIIIj(/J\?%ﬁ% CEfr 1, %A 0)
63  burst_cap s 1 7 ARVFR KA1k
CR68:PXArb_Config
0 device en BH 1 ANt WA
1 disable_broken 5 0 AR PRI ) T B
BEATEE BB F R
2 default_mas_en wE 1 0: fFEERRE — P ERK
1: fFFERIEIN W&
5:3  default_master 5 0 BEAFFEERAN LW &S
BT T 2% 1 SR B 2 T U 21 ik ke £
7:6  park_delay s 2bll A BRI
- 00: 0 JHI
01:8 JiH
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53
/l'mngmn\ vals 2F BRSSP 0
10: 32 J&3
11: 128 Ji
15:8  level 25 8'hol Ao — R %
SRS R %
23:16  rude_dev w5 0 1 AR R ) PCL A& 7EAS 2R
& Jan DLk RR 8 skoke dy A1 R 2k
31:13  fREA HiEE 0
CR6C: PXArb_Status
7:0  broken_master Hik 0 i?%i&%(ﬂ%% SR IR
10:8  Last_master HiZ 0 B e A S 2RI FE e
311 fRE HiEE 0
CR80: Chip_config0
5 AE PEERAZ I PIOATR AT N OC &R
7:8/8 43k
6:7/8
5: 6/8
4:5/8
2:0  Freq_scale E 3hlll 348
2:3/8
1:2/8
0: 0/8 stand-by
i stand-by ARA G, AN AT L
¥ freq_scale Ak 1. HAr AR
Wi el IP6-1P2 4%, iAo
3 disable_scache H 0 2% H 2% Cache
4 imp_first wE 1 Ktk
75  fA¥ E 0
8 disable_ddr conf  #H 0 2% 1] DDR2 B & ¥ 1
9 ddr_buffer_cpu wE 1 5 AR RN VB R B A7
10  ddr_buffer_pci BE 1 G A VPR AR 2 N A
311 fRH Hix 0
CR84: Pad1v8_Citrl
DDR2 pad compensation cell | {F4
0 compen o0 ﬁﬁﬁp(ﬂTﬁg 11-7) i
1 comptq wE 0 DDR2 pad compensation cell I {f#5

BB AP R AR 55 A R 7
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Vo0 2F KRS T

2

10:4

11

12

13

14

15

16

freeze

accurate

Nasrc

Proga

Progb

Mod

Strb

En

zoutproga

CR88: Pad3v3_Ctrl

0

10:4

compen

comptq

freeze

accurate

Nasrc

CR90: CompCode

6:0

7

14:8

ddr2_asrc
(N

pci_asrc

Sef
dr

St
dm

Sef
dr

7'b1111000

7'b1111000

NixE (W £ 117

DDR2 pad compensation cell T {F
ABE (WTFE1L-D

DDR2 pad compensation cell T./F#
NixE (W £ 11D

DDR2 pad compensation cell READ
BN AMEgR DA A (L3R 11-7)
DDR2 pad JHEE TAEMIAR®E (WK
* 11-8)

DDR2 pad ¥ T/EMR 1 E (LT
* 11-8)

DDR2 pad #ir A H P A5 #E 3% $¢
(0:SSTL18 1:CMOS)

DDR2 DQS pad it #X(0: 243 1
thZ251)

DDR2 CK3-CK5 pad % Hi i fig(0: 4!
Ae LAVERE)

DDR2 pad Hi®E TAEMIR & E (LK
* 11-8)

3.3V pad compensation cell “LAFE#Z
wE (LR 11-7)

3.3V pad compensation cell T /FE#
BE (LR 11-7)

3.3V pad compensation cell “LAFEF
wE (LR 11-7)

3.3V pad compensation cell T /E#
BE (LR 11-7)

3.3V pad compensation cell READ #5
XM AMEG SR N (LR 11-7)

DDR2 pad compensation cell %222k
Mg (LR 11-7)

PCI pad compensation cell %ML
i (R 11-7)

BB AP R AR 55 A R 7
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Pnuﬂl;r'zg'g
/l'mngmn\ vals 2F BRSSP 0
15 R Hik
22:16  sys_ asrc i Z;;H/ p(a;L (%gn%pirl]it)lon cell #M 4 it
32:23  fRE Hik
CR94: Chip_samplel
9:0  sys_clksel HEE sys clksel Ny A3 A ) 5 | AME
31:10  fRE Hig

#* 11-8 DDR2/PCI/3V3 pad Compensation cell T{F ik &

compen | comptq | freeze | accurate | Compensation cell | ddr2_asrc/pci_asrc/
TAHEREA sys_asrc ki

0 0 0 X normal f(PVT)

1 1 X X read Nasrc

0 0 1 X freeze B AT MA

0 1 X X typical 0001111

1 0 X HZ =3

X X 1 accurate AN ERE 2 PR P AME RN

% 11-9 DDR2 pad i3 T{EMUR K E

zoutproga Proga | Progb B T ARSI
1 X 1 166MHZ
0 0 0 200MHZ
0 0 1 266MHZ
0 1 0 333MHZ

11.2.2 7 T 15l 55 77 2%

R 11-10 SR A A7 A g

(R FB 4 il | RAfE Pt e
CRAQ: OV_Ctrl CEnhnidgssid
X DATZ Y [IBLY BN

0 reset BHE]

0 Fo B figp 2 A7 i B i A AL S R I
[ Chn 1 2=2/0) A ReE Bongent

BB AP R AR 55 A R 7
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L™
/ 8 \ T 2F AT g FH 0

1 Y2R_EN e 0 JETEHET YUV 2 RGB 1% #:

2 ZoomEn s 0 S AT IR 6%
LN S TSR

4:3 inFMT BHE] 0 01: YUV422
10: YUV444
GRS WoRTE A I B SR

o 00: RGB16

6:5 OUtFMT L 0
01: RGB24
10: RGB32

BRI T R R
0000: 320x200
0001: 320x350
0010: 360x400
0011: 640x200
0100: 640x350
10:7  resolution Y 0 0101: 640x480
0110: 720x350
0111: 720x400
1000: 800x600
1001:1024x768
1010:1280x1024
1011:1600x1200

CRA4: OV _Ori_Size (JR#AKI% N~

100 X et 0
21:11 Y e 0
CRA8: OV_Zoom_Size (4ijfta B% R ~})
100 X e 0
21:11 Y et 0

CRAC: OV_Fb_Base (47 it7~ El5 [1) Frame Buffer [#)2 4fHitik)

T s B ) Frame Buffer [ 465 H
bk, #pE EonT DUIE sk 4 b 4 DL K SR B
31:0  addr et 0 PR dest_x, F1 dest y C4RTE I IT
WBATED, LA R Frame Buffer i

dnp bk SRS RS
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;""‘“5 %
8 \ s OF ALFEES H 7 F
CRBO: OV_Fb_Stride (4HI{E /K% 1 Frame Buffer 1 [n] %5 5
31:0  stride Y 0 40T B B %1 Frame Buffer £ i) 14 55

CRB4: OV_Hor_Zooml (/K V-4aisdsl 1)

FRBA S . FRBE S SOk (32

AETLLLA+1D 18 1) O

AT LA o ST AR g KT T 1) R SR

27:11  ov_stepx s 0 ST B L4 i e ROF i be s, I HAF IR
h 5.12 4% — NN

10:0  ov_seg_size (SR 0

CRB8: OV_Hor_Zoom2 (7K V-4l 2)
e — B E mE. M-0.5 FHFahTHER,

10:0  ov_last_seg_size wE 0 VI B 85 5 +0.5 FERR P 32 I 42 %0
et 5.12
i e Ty e

28:11  ov_size_mul_step E 0 ﬁgﬁ;ﬂtﬁgxﬁﬁé\ﬁﬁ P&
CRBC: OV _Ver Zoom (I B 45545

16:0  ov_stepy (5aE 0 % I, ov_stepx [1]5€ Y.
CRCO: OV_X_Pos (W% x miAhhs)

12:0  ov_Xx_pos et 0 WRE S X B AR, N AL
CRC4: OV_X_Width (JF#EMIHE [ 56 )

10:0  ov_x_width D] 0 Jo e PRI A ) B8 5
CRC8: OV_Fb_Base (Frame Buffer #2afiihil)

31:0 ov_fb base I 0 Frame Buffer 2 4f ik

CRCC: OV_Fb Mask (Frame Buffer y& FE#65)
Frame Buffer 75 Fl#564

31:0 ov fb mask By 0 . ‘ o
- XA XA SR AL R PCI 2

11.2.3 PCI#FHu bl B &t

CPU # 1] LM PUAN %7 11 A& 82 PCI ) Memory Vi) . 2o, v PCI MEM Lo0/1/2 [
T SRAEIE S PCI s 2y il 1y 5y 6 47 FH AR R (1] trans_lo 854t ; dv 4 PCI MEM Hi & 1)1
SREEILER| PCI S ZR I AMERE e . Sk [ PCI 2k 17 [ 7514 5] DDR2 #3552t frp fAs
NPT AR e, 2 WLEE 10 .

=Ry
N BA—AME AR A T P U 2F Ab PR BS L 22 AR TR BS R G, A ARk 1 S
Ho XMNARGHWHAIEE 7R, dbWr e PCl e dl . RRHALPEESRACE 4G A

R TR AR RS AT PR 7] Loongson Technology Co.,Ltd
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S Jeits 2F AbFE 2T 7 T 0

f£, I 0xC0000000 HH4h 1) 1G N AE T PCI 4k, PCI Memory 7% 8] 73 Bii i
x®

btk KA W&
0x00000000-0x03ffffff 64M  FitR
0x10000000-0x13ffffff 64M W
0x1c000000-0x1fffffff 64M  JLHf

0x40000000-0x 7 fffffff 1G Bl

0x80000000-0xbfffffff 1G JGELE R0

0xc0000000-Oxffffffff 1G AbFRS 1
0 5 AbFH A o B T

mO_win0_base = 0x00000000_00000000 // CPU 0-256M => DDR2 0~256M
mO0_win0_mask = Oxffffffff f0000000
mO_win0_mmap = 0x00000000_00000000

mO_winl_base = 0x00000000_10000000 /I CPU 256~512M =>
mO0_winl_mask = Oxffffffff f0000000 /110 controller 256~512M
mO0_winl_mmap = 0x00000000_10000001

mO_win2_base = 0x00000001_00000000 /I CPU 4~8G => DDR2 0~4G
mO0_win2_mask = Oxffffffff 00000000
mO_win2_mmap = 0x00000000_00000000

mO_win3_base = 0x00000002_00000000 /l CPU 8G~12G =>
mO0_win3_mask = Oxffffffff 00000000 /1 10 controller 0G~4G
mO_win3_mmap = 0x00000000_00000001 Il => PCl 0G~4G

trans_lo0 = 0x00 //'100 => PCI 0~64M
trans_lol = 0x04 /l'lol => PCI 256~320M
trans_lo2 = 0x07 /l'l02 => PCI 446~512M
pci_hit0_sel = Oxffffffff_c000000c I/l 1G bar size
pci_hitl_sel = 0x00000000_00000006 [/ invalid bar
pci_hit2_sel = 0x00000000_00000006 Il invalid bar
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S Jeits 2F AbFE 2T 7 T 0

pci_bar0 = 0x00000000_80000000 Il PCI 2G
m1_win0_base = 0x00000000_80000000 /I PCI 2~3G => DDR2 3~4G
m1l win0_mask = Oxffffffff_c0000000

m1_win0_mmap = 0x00000000_c0000000

1 5 HESIE S 0 SR —2L, HUEX PCl I & DA EANA -

pci_hit0_sel = Oxffffffff_c000000c I/ 1G bar size
pci_hitl_sel = 0x00000000_00000006 I/ invalid bar
pci_hit2_sel = 0x00000000_00000006 [l invalid bar
pci_bar0 = 0x00000000_c0000000 /I PCI 3G

m1_ winO_base = 0x00000000_c0000000 /I PCI 3~4G => DDR2 3~4G
m1_win0_mask = Oxffffffff_c0000000
m1 win0_mmap = 0x00000000_c0000000

T AT RIIPUASE DA SR
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Jes 2F AT 28 T S

12 PEaefiit

AT Tl 2F ARGk — LE A EREDUA AR R 45 B, Wil IR AR
RAEAIEI B FTIREAR TR WA Vs R A BEAE, g B s AL e AT R S
%

12.1 484 KSR FAE A 9] K

K 12-1 45 THE ALUL/2, MEM, FALUL/2 Zhig oo AT I BTE F P $8 2 IR AR Al
MEIRTEI NG, AR LIRS T4 . X BT A IR 2 45 N i% 454 & 5 31 HL 45 S A
PR 4R T B (- ANAEBERE R —HD. B, KE 1 ALU 454
WEIR Ry 2,iX %7~ ALU a2 I 45 R ERG — 405 A el G eL iR 0 . Bk, JBEari=i+1
AT CF —AMEHHGS E—MER SR ARt — 88 m— M2
FEER ] B U2 15 D BB A 2 X PR A MRS, 1 SRR ARRe 2 — AN BL L1 [ 4
L, n RORDNREIBIHLZ — MZIa 25, W2 n-1 )5 A Be L2 K484 UKD
REFAE IR 2 TEER ARG A 1.

& 12-1 H 782 RS I A 24 18] g

E{F R Yitl PATERME | IR | PEIAIAIRG

R AR
ADD/SUB/Logical/Shift/LUI/CMP ALU1/2 2 1
Trap/Branch ALU1 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(V) 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

%o B AE
(D)MTC1/(D)MFC1 MEM 5
ABS/NEG/C.cond/BCLT/BC1F/Move/CVT* FALU1 3

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 : #7304 ez « J5HE 0 AL

Sy B AR A, HARIK

eI S B AR R S5 LA PR # Loongson Technology Co.,Ltd



Pnuﬂl;,'zg-;
/ l'mngmn\ vty 2F AbERES T
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
SORT.S FALU2 5-17 4-16
SQRT.D FALU2 5-32 4-31
LWC1/LDC1 MEM 5 1
SWC1/SDC1 MEM - 1

XA 12-1, A LU LA Ui

® X H[f Load/Store £ HIEFAR [H] B H- AN 46 LL/SC $84 . LLISC 2551 RO HR1E,
HAE e T Reorder BAFIBA R, 10 HLELES CPO BAZI 2SI, A nl LUK R 5

® XIT HILO A7t WA Rem I A BRI e AT AN L e )38 25 A7 —FEAE AT
AL IHALE CTCLUCFCL, BTV Z e ifie & — g e 5.

o XNRPMAEE ZEAMTE L B EA D& S 77 5 e A g 2 5 i
(11, eI e L ICRIE I 5 44 e 2 AH I .

122 /2T 7

Jeits 2F SER T LUR LRI R 29 78
o /g QLA H A AF 4 (1) 0E mialebR . AUl 12 4454

(D)MULTG, (D)MULTUG, (D)DIVG

(D)DIVUG, (D)MODG , (D)MODUG

TEFRAER) MIPS $54 5, VL MIBRIEAE — AN ERAE T 75 2555 IIANRRIR I 45 R 35 A7
#(HILO), “BAI1{E RISC /KL P RMESE L. 4 TR LE R, A A A0
AR E A HILO HHHIE NIE ] B A7 s SRR A2, HH T /K 2611 n) L,
RZ MIPS AbFEZRXTIXLEHE 4 (A AT LE PR o IX L F g S PATHBE PR, R )
WAL .
o ZIAIRL I A

Z: Wit 2 BAR TR 2 F 0t
o U SRR HTE S A 2

TEPATE R R R, ¥ R BRI AL T RDIRAS, XS s A 1S 3AT]
AR EA], 2R mee 44T IR .

12.3 54

Jeits 2F A2 R L IAT AR RS , A iT b2 B AT B4R 2R I A B T e 2oxt
REFFPERE ™ EWL R R0, AR ICTHROR5E . He a4 1h TSl
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a lmre@%\

Vo0 2F KRS T

12.3.1 8455

AR, Jeth 2F vJELA—AN Cache AT I PUSRHE 4, (HIXDUSFRS AN RERS
8 Cache 1T S o FATNIZO IRLEL 3 VEACAA T I FEARDUEAT S IE XS 55, DAE Soits
e Cache 171G . BEAN, WERAE—IXRPTIUII VU 45 HAFE RS 4R 2, B S
MR WEREE— SRR 7 0%, I HERB TIE L, B4t e 1 45 15 R e il
o WEREJR KRB IRS, WK, AEFEAGAFICE 4 Cache 171
HEEIEIRR 4. o 2F — AN AR RS R HEBIR LB, WERAE RIES
HAAAE SR AR 2 I, ER T EE A IR e i 6, il Ui ISR 5 | K 4 B 2
N

12.3.2 BB HE

RS 2F MIALERZR R, FRA TR HE I — AN AR B AR TR 9 K20 10 449841
], AR AT DU R I TR A S8 T Ress iR T AS 2 3. X
THATIRS 2F Mo, B — A I P00 L 000 A% A% 1 o (1 e A% 48 4t LRI AR A5
18, ToIR—ASEE, FO Tl &R S, R HArk A ray (BTB) AREL
H AN IE IR PC (H.

G g T LIOE L LR 1 7 VR D e R e A 5 LR IR T4«

o Juih 2 F IR R A TN ik L ) v RE AL B SS AN, HOA R AR AR # A
— AN ZE 5 . FETHATHINT (Profile), 9 a% Al LU IS S B8 (0 e A AR GRS A &
BT R HE, T 1S BB U (0 T 25 3

o LT REAIEAIAL K . —Fh LA U (LA GG R A A AR P AR L B I I N e R R
X2 PP 20 43R4 . A THEEANIZ M EDET 20 4164, XMTHEMA R, &
PHURE] 20 4462 10 TREFP HAE W BRI . JBils 2F SEBL T 4 FMER 84, & T LU
Kk o SCHR AR . 8 I AT TR TR AL SRS AT Bh T X AL

1.3 45 H T BRI e — MR . IEWIRATHT W, AR A
I (¥ 77 AT T -

o AT

EEXT likely R 454 B EETR 2

® G-Share Tjll#s.

—AN QNI JR ] A AR GHR, Fl—AN 2K T4 ) s 2% PHT . H T4

RS

o BTB (i HArGAr).

19 16 TR AAHIRICIZBAT o BT 70000 25 A7 2 Bk 48 4 10 H br ik

o RAS GR[MIMitEFR).

4 300, TP R HOR B ) H bRk
PURAT JL A T A 75 A R W 7
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/m-gmm\
gty 2F AbBESS H

e 2F AbFEgs b EE BN O T Likely 258685454 . R Likely 5858545
A A VT I 2 Ak B 25 1) 7 S PR A TR BEARAG 2%, AR e X IR i 1 R AR PR T AN 2
FIFER 2. RO IRAR P e AL B 2% G B IO PF 2 LA B 2%, el 90% LA 1 1H)
IERRPIN 2R CHEanit, s 2F BER8IEAI TN 85%-100%, -“1-35 95% 145 {1 H% (115
i FEIRXFME DL, Giias AN A AL P 2K I Likely 8814, FL b,
BT R B A -mno-branch-likely ZE 1) GCC (3.3 ki) Ml & TAEA B i

W PR BT R oy 1 3 MK B, Hh R 11 B bRk 7558 = Bk it . 7
IR R A K o R I A AR, & v, WA 0 BUl — & Ts
L, TEFH 1 B kS PC+16 (1454, Ji A 2 B idik g PC+32 454, 781 3 1,
AW RS 1 HAsthdl o DLk DN R 3 7% 48 2 B0k s LU — L4375 By

Je s 2F K BTB AU FH T3 A7 ae Bk 5 2 (1045 JALR A2FR JR3L AME) IR 454).

WIS 4 T RAS KT JR3L 154 (1) H Anthl o & ESR [B] R T A R vE e T
ARLEAE Y IR3L $5-41E 4 bR BB (1454 1 3K

12.3.3 5o ME E R =
i NVAZR EFHBATHINT, AR A N84 Cache HIHBLL AT HAT . Xl
BOR PR A1 H bRl F5 655, I HARAT LR Dk AT A0S A% Y Cache 47

12.3.4 1845 AE

Tt 2F A H i KA 4 T VAT BN AS (45 A R, ELJE Fh T A FE 48 g 5 44 ol
AT BRI B (S, AR S vl LAAE — R TS - B A P S0 7 5 4 1) R 5
IR ESE (1 GCC) AT FE VAR HE, Ul 2F P38 [ 3 S B R4 A1)
FEIR AR LA VR A, e A T B R

12.4 77 A5V 1)

Load/Store $& 4 AT FEAN RGPEREA R K2 m . 4 SR —2 43 Cache T dE B
TIINEE, IS4 IK LR A T AR PR PAT a0 T4l UAE 2% Cache MIFHAUMZLE (755
BEINAAN 11 40D, W HAE EAA TS H IR KR . A, ELFHRATFIEF%E Cache
A A /D p I 6 G Iy SR PR R 2

Jets 2F 11 =2 Cache f7Jitia & M%ds, 7t 512KB, 204 MRk AAHEE. & T1E
FE AR FE S AT FIRE 0%, R AR ZE 450, RIERAnT LAYS K. JEits 2F 4 & DDR2
WA A, B R R I T A7 UG I SR . 5t 2B AN, Bt 2F (N A7 T AE
PR BT RS, SACERAS A KR, RUL AR T RENAZTERE. AN
il gs 2 WG Bl LS H 5.

Jeits 2F HETIIXANMRAS A HAESE AL R4, (02 v] LUl Load-to-Zero-Register
SKIRFFTREL I DI RE, B O 5 AF 4 — N4l O S 3 AFas ikl 0, BRIILIXFEHIFE 4
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/m.gmﬁ"\
vty 2F A 2R P Tl

AL FEMRE Y S ] ILRPRES, B n] BLaAE — L 4m it \ Cache. O T BRAOTAH, IXFPHRS
PAT AN 23 A U ) S RISt vt 2 1 e 286
G PR N AZ S R AN B AR T IR o H R JEL 2F ARBEES A7k a2 SE IR BUK
CHP{fi /2 Cache fixt, HFFEE5 ANEID, [R]85S & D BAT RF a LA AL+ A
Vi HEIR .

BATIEEAF N B T R . Ak (B, —sealsk, TREFHERRDD M
Y FCAEXS 5 (1) Cache AT 5 £, IXHEmtnl LIRIA] Cache 175x 55 St i, i n) LARE
1% Cache 1T BB M E H o ZEARLLSRIBANTFF (141 GCC ) Packed J& ) 5 G 1A (A
K, WSO I, BOAZ A A G PR TR E A B RS 2F PR
Load/Store $5-& 7 X 7+ R, AN AL B K A 17 1] B0 SR AEXS TR0 A7 48 2 X oK ) B
B AR ST a0, AARDY 50055 (b B> (DY) il A il 4h,
HIRAE RGURAC T, WA R AU B LT A B A A RESE X ME S5 . IEHT ™
g HNTE IR A AR I PERE P BESIRAK. W IFSHU AU AR BN S 02
XTI o ASLELE R A ] A b i A B B AE A A7

12.5 HAh IR

o I VR A% . R4 032 ABlI HIFIR T 16 MR P, (R th 2F
FHET 32 > 64 S ITF A A7 8. (] N32 5 N64 ABI A5 B T R 4% AL FE 2% (A M fit

o [FFHMERETIEAR. Juith 2F MR TS T LU SR IR 5 F8 7 () s i e Re S 8. 4
PERS AT 2w ATE e 70 A 3K A &5 B COd- A ATT iR A R
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CP 0 % ff4s
$27

ot 2F ANSZHF CacheErr, A
SCRFERL # & 1 1 M ErrEPC
PR Bl hE, AN 57 B
ERL & 115 H /7 45 {1k 512M
4 Unmapped. Uncached . CPO
WAL 27 5 AR A 748 o

MIPS R4000 4
R10000 #f 32 ¥F
Cache Error f4h.
CPO Zifras 27 5N
CacheErr #1728 .
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14.1 DDR2 SDRAMZ it & 2515
T Ifi%12% PMON (¥ DDR2 fit & )%

#define REG_ADDRESS 0x0
#define CONFIG_BASE 0xaffffe00

.global ddr2_config
.ent ddr2_config
.set noreorder

.set mips3
ddr2_config:
la t0, ddr2_reg_data
addu 10, t0, sO
li t1, 0x1d IR B 291 S50
li t2, CONFIG_BASE
reg_write:
sd al, REG_ADDRESS(t2)

subu t1, t1, Ox1

addiu 10, t0, 0x8

bne t1, $0, reg_write
addiu 2, 12, 0x10

M0 Z3CTRL_03 1{fstartfss
li t2, CONFIG_BASE

la t0,DDR2_CTL_start DATA_LO
addu t0, t0, sO

Id al, 0x0(t0)

sd al, 0x30(t2)

ir ra

nop

.end ddr2_config

.rdata
align 5

ddr2_reg_data:

//0000000_0 arefresh 0000000_1 ap 0000000_1 addr_cmp_en 0000000_1 active_aging
DDR2_CTL_00_DATA_LO: .word 0x00000101

// 0000000 _1 ddrii_sdram_mode 0000000_1 concurrentap 0000000_1 bank_split_en 0000000_0
auto_refresh_mode

DDR2_CTL_00 DATA _HI: .word 0x01000100 #no_concurrentap

//IDDR2_CTL_00_DATA_HI: .word 0x01010100

//0000000_0 ecc_disable_w_uc_err 0000000 _1 dgs_n_en 0000000 0 dll_bypass_mode 0000000 _0 dlllockreg
//[DDR2_CTL_01 DATA_LO:.word 0x00010100 #dll_by pass

DDR2_CTL_01_DATA _LO: .word 0x00010000

//0000000_0 fwc 0000000 _0 fast_write 0000000_0 enable_quick_srefresh 0000000_0 eight_bank _mode
DDR2_CTL_01 DATA HI: .word 0x00010000

//0000000_0 no_cmd_init 0000000_0 intrptwritea 0000000_0 intrptreada 0000000_0 intrptapburst
DDR2_CTL_02_DATA _LO: .word 0x00000000

//0000000_1 priority_en 0000000_0 power_down 0000000_1 placement_en 0000000_1 odt_add_turn_clk_en
DDR2_CTL_02_DATA HI: .word 0x01000101

//0000000_1 rw_same_en 0000000_0 reg_dimm_enable 0000000_0 reduc 0000000_0 pwrup_srefresh_exit
DDR2_CTL_03 DATA LO: .word 0x01000000
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//0000000_1 swap_port_rw_same_en 0000000_1 swap_en 0000000 _0 start 0000000_0 srefresh
DDR2_CTL_03_DATA_HI: .word 0x01010000

//0000000_0 write_modereg 0000000_1 writeinterp 0000000 _1 tref_enable 0000000 _1 tras_lockout
DDR2_CTL_04 DATA_LO: .word 0x00010101

//000000_01 rtt_0 000000_00 ctrl_raw 000000_10 axi0O_w_priority 000000 _10 axiO_r_priority
DDR2_CTL_04 DATA _HI: .word 0x01000202

//00000_100 column_size 00000_101 caslat 00000_010 addr_pins 000000_10 rtt_pad_termination
DDR2_CTL_05 DATA_LO: .word 0x04050102 #CL =5

//IDDR2_CTL_05_DATA_LO: .word 0x04040102 #CL =4

//00000_000 g_fullness 00000_000 port_data_error_type 00000_000 out_of range_type 00000_000 max_cs_reg
DDR2_CTL_05 DATA_HI: .word 0x00000000

//00000_010 trtp 00000_010 trrd 00000_010 temrs 00000_011 tcke

//IDDR2_CTL_06_DATA_LO: .word 0x01020203 #125 M

//IDDR2_CTL_06_DATA_LO: .word 0x02020203 #400

DDR2_CTL_06 DATA LO: .word 0x03050203 #800

//0000_1010 aprebit 00000_100 wrlat 00000_010 twtr 00000_100 twr_int
//IDDR2_CTL_06_DATA HI: .word 0x0a040203 #125 M

//IDDR2_CTL_06_DATA HI: .word 0x0a040204 #400

DDR2_CTL_06 DATA_HI: .word 0x0a040306 #800

//0000_0000 ecc_c_id 0000_1111 cs_map 0000_0111 caslat_lin_gate 0000_1010 caslat_lin
//IDDR2_CTL_07_DATA_LO: .word 0x000f0808 #CL=4//cs_map to cs0-cs3
DDR2_CTL_07_DATA_LO: .word 0x00030a0b #CL=>5//cs_map to cs0-cs3
//[DDR2_CTL_07_DATA_LO: .word 0x000f0a0a #CL=5//cs_map to cs0-cs3
//IDDR2_CTL_07_DATA_LO: .word 0x000c0708 #CL=4//cs_map to cs2-cs3

//0000_0000 max_row_reg 0000_0000 max_col_reg 0000_0010 initaref 0000_0000 ecc_u_id
//IDDR2_CTL_07_DATA_HI: .word 0x00000200

DDR2_CTL_07_DATA_HI: .word 0x00000400 #800

//0000_0001 odt_rd_map_cs3 0000_0010 odt_rd_map_cs2 0000_0100 odt_rd_map_cs1 0000 _1000
odt_rd_map_cs0

DDR2_CTL_08 DATA_ LO: .word 0x01020408

//0000_0001 odt_wr_map_cs3 0000_0010 odt_wr_map_cs2 0000_0100 odt_wr_map_cs1 0000_1000
odt_wr_map_cs0

DDR2_CTL_08 DATA HI: .word 0x01020408

//0000_0000 port_data_error_id 0000_0000 port_cmd_error_type 0000_0000 port_cmd_error_id 0000_0000
out_of range_source_id

DDR2_CTL_09 DATA LO: .word 0x00000000

//000_00000 ocd_adjust_pup_cs_0 000_00000 ocd_adjust_pdn_cs_0 0000_0100 trp 0000_1000 tdal
//IDDR2_CTL_09 DATA_HI: .word 0x00000204 #125 M

//IDDR2_CTL_09 DATA_HI: .word 0x00000408 #400

DDR2_CTL_09 DATA_HI: .word 0x0000060c #800

//00_111111 age_count 000_01111 trc 000_00010 tmrd 000_00000 tfaw
//IDDR2_CTL_10_DATA_LO: .word 0x3f070200 #125 M

//IDDR2_CTL_10 DATA LO: .word 0x3f0f0200 #400

DDR2_CTL_10 DATA LO: .word 0x3f1a021b #800

//0_0011101 dll_dgs_delay 2 0 0011101 dll_dgs_delay 1 0 0011101 dll_dgs delay 000 111111
command_age_count

DDR2_CTL_10 DATA _HI: .word 0x1717173f

//0_0011101 dll_dqgs_delay 6 0 _0011101 dll_dgs_delay 50 0011101 dll_dgs_delay 4 0_0011101
dil_dgs_delay_3

DDR2_CTL_11 DATA_LO: .word 0x17171717

//0_1011111 wr_dqgs_shift 0_1111111 dgs_out_shift 0_0011101 dll_dgs_delay 8 0_ 0011101 dll_dgs_delay 7
DDR2_CTL_11 DATA_HI: .word 0x5f7f1517

//00001011 tras_min 00000000 out_of range_length 00000000 ecc_u_synd 00000000 ecc_c_synd
/IDDR2_CTL_12 DATA LO:.word 0x05000000 #125 M

//IDDR2_CTL_12 DATA_LO: .word 0x0b000000 #400

DDR2_CTL_12 DATA_LO: .word 0x15000000 #800

//0000000_000101010 dll_dgs_delay bypass_0 00011100 trfc 00000100 trcd_int
//IDDR2_CTL_12_DATA_HI: .word 0x01ff0302 #125/2 M,read_dqgs_delay_max
//IDDR2_CTL_12 DATA HI: .word 0x002a0302 #125/2 M

//IDDR2_CTL_12 DATA_HI: .word 0x002a0602 #125 M

//IDDR2_CTL_12_DATA_HI: .word 0x002a3c04 #400

DDR2 CTL_12 DATA HI: .word 0x002a3c05 #800
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//0000000_000101010 dll_dgs_delay_bypass_2 0000000_000101010 dll_dgs_delay_bypass_1
//IDDR2_CTL_13 DATA LO:.word 0x01ffO1ff #read_dgs_delay _max
DDR2_CTL_13 DATA LO: .word 0x002a002a
//0000000_000101010 dll_dgs_delay_bypass_4 0000000_000101010 dll_dgs_delay_bypass_3
//IDDR2_CTL_13_DATA_HI: .word Ox01ffO1ff #read_dqgs_delay_max
DDR2_CTL_13 DATA HI: .word 0x002a002a
//0000000_000101010 dll_dgs_delay_bypass_6 0000000_000101010 dll_dgs_delay_bypass_5
/IDDR2_CTL_14 DATA_LO:.word 0x01ffO1ff #read_dgs_delay max
DDR2_CTL_14 DATA_LO: .word 0x002a002a
//0000000_000101010 dll_dgs_delay bypass_8 0000000_000101010 dll_dqgs_delay_bypass_7
//[DDR2_CTL_14 DATA HI: .word 0x01ffO1ff #read_dgs_delay _max
DDR2_CTL_14 DATA_HI: .word 0x002a002a
//0000000_000000000 dII_lock 0000000_000100100 dll_increment
DDR2_CTL_15 DATA_LO: .word 0x00000004
//0000000_010110100 dgs_out_shift_bypass 0000000_010000111 dll_start_point
DDR2_CTL_15 DATA_HI: .word 0x00b40020
//000000_0000000000 int_ack 0000000_010000111 wr_dgs_shift_bypass
DDR2_CTL_16 DATA_LO: .word 0x00000087
//00000_00000000000 int_status 00000_00000000000 int_mask
DDR2_CTL_16 DATA_HI: .word 0x000007ff #no_interrupt
//IDDR2_CTL_16_DATA_HI: .word 0x00000000 #no_masked
//0_000000000000000 emrs1_data 00_00100000011011 tref
//IDDR2_CTL_17_DATA_LO: .word 0x0000004b #125/16 M
//IDDR2_CTL_17_DATA_LO: .word 0x0000009¢ #20 M
//IDDR2_CTL_17_DATA_LO: .word 0x000004b0 #125 M
//IDDR2_CTL_17_DATA_LO: .word 0x0000081b #400
DDR2_CTL_17_DATA_LO: .word 0x0000101b #800
//0_000000000000000 emrs2_data_1 0_000000000000000 emrs2_data_0
DDR2_CTL_17_DATA_HI: .word 0x00000000
//0_000000000000000 emrs2_data_3 0_000000000000000 emrs2_data_2
DDR2_CTL_18 DATA LO: .word 0x00000000
//0000000000011100 axi0_en_size It width_instr 0_000000000000000 emrs3_data
DDR2_CTL_18 DATA _HI: .word 0x001c0000
//0000000011001000 tdIl 0000000001101011 tcpd
DDR2_CTL_19 DATA LO: .word 0x00c8006b
//0100100011100001 tras_max 0000000000000010 tpdex
//IDDR2_CTL_19 DATA_HI: .word 0x04b00002 #125 M
//IDDR2_CTL_19 DATA_HI: .word 0x48e10002 #400
DDR2_CTL_19 DATA_HI: .word 0x68e10002 #800
//0000000011001000 txsr 0000000000011111 txsnr
//IDDR2_CTL_20_DATA_LO: .word 0x00c8000f #125 M
//IDDR2_CTL_20 DATA_LO:.word 0x00c8001f #400
DDR2_CTL_20 DATA LO: .word 0x00c8002f #800
//0000000000000000 xor_check_bits 0000000000000000 version
DDR2_CTL_20 DATA_HI: .word 0x00000000
//000000000000000000110110 tinit
DDR2_CTL_21 DATA_LO: .word 0x00030d40 #real
//IDDR2_CTL_21 DATA_LO:.word 0x00000036 #simulation
//000_0000000000000000000000000000000000000 ecc_c_addr
DDR2_CTL_21 DATA_HI: .word 0x00000000
//000000000000000000000000000_0000000000000000000000000000000000000 ecc_u_addr
DDR2_CTL_22 DATA_LO: .word 0x00000000
DDR2_CTL_22 DATA_HI: .word 0x00000000
//000000000000000000000000000_0000000000000000000000000000000000000 out_of _range_addr
DDR2_CTL_23 DATA_LO: .word 0x00000000
DDR2_CTL_23 DATA_HI: .word 0x00000000
//000000000000000000000000000_0000000000000000000000000000000000000 port_cmd_error_addr
DDR2_CTL_24 DATA LO: .word 0x00000000
DDR2_CTL_24 DATA HI: .word 0x00000000
//0000000000000000000000000000000000000000000000000000000000000000 ecc_c_data
DDR2_CTL_25 DATA LO: .word 0x00000000
DDR2 CTL 25 DATA HI: .word 0x00000000
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//0000000000000000000000000000000000000000000000000000000000000000 ecc_u_data
DDR2_CTL_26 DATA_LO: .word 0x00000000

DDR2_CTL_26 DATA HI: .word 0x00000000
//0000000000000000000000000000000000000000000000000000000000000000
DDR2_CTL_27 DATA_LO: .word 0x00000000

DDR2_CTL_27 DATA HI: .word 0x00000000
//0000000000000000000000000000000000000000000000000000000000000000
DDR2_CTL_28 DATA_LO: .word 0x00000001

DDR2_CTL_28 DATA_HI: .word 0x00000000

//0000000_1 rw_same_en 0000000_0 reg_dimm_enable 0000000_0 reduc 0000000_0 pwrup_srefresh_exit
DDR2_CTL_start DATA LO: .word 0x01000000

//0000000_1 swap_port_rw_same_en 0000000 _1 swap_en 0000000 _0 start 0000000_0 srefresh
DDR2_CTL_start DATA_HI: .word 0x01010100

14.2 CPU, PCIH KM & 7~ 5
14.2.1.cpuB AL EHERINECE :

3££00000:
3££00010:
3££00020:
3££00030:
3£100040:
3££00050:
3££00060:
3££00070:
3££00080:
3££00090:
3££000a0:
3££000b0:

0000000000000000
FEEELELE£££00000
fEEELeL££0000000
TEELeere££00000
0000000000000000
0000000000000000
0000000080000000
FEEELELE£££00000
TEEELE££80000000
TEEEreere££00000
0000000000000000
0000000000000000

0000000010000000
FEEELELE£££00000
fEEELeL££0000000
TEEELeLre££00000
0000000010000001
0000000000000000
fEEELELEL££00000
FEEELELE£££00000
TEEEreere££00000
TEEEreere££00000
0000000000000000
0000000000000000

HJI:

Master0 % 1 0 [ KN 256 M, 15 2] DDR,CPU 14 #ihil: 0-256M, 1L 5 3] DDR 1
0-256M.

Master0 % 1 1 [ KN Jg 256M, B 2] PCI,CPU ¥ FE AL (1) 256M-512M Wi £ PCI, H
FRWET 1757t PCIMAP K3 5E o

Master0 % 1 3,4 25451 7 ([A2h CPU #) P sl 40 7 ANAERT 11 2,3 BIVE RN

Masterl % 1 k/N Ky 2G,eift 1) DDR,PCI 2G-4G Wit %] DDR (] 0-2G.

14.2.1 master0(CPUZ|PCIFICPUZ|DDR) & X AL & :

T L AEIBE N, cpu ()8 Sk e X AN X 3. 256M FF4A 1) 3 /> 64M pei % 117
fi 32 A2 [ pei 25 (A

% 110 ANREAE L 256M, K A RE I T st A s 1 L3 5 T .

FE 0 3ECE N DDR, K/ AsERri) DDR K/ FFuahhl ly 2G, f Kk AGOXFhEC & 51k
% 32 FF 2G () DDR 5 [d)).

B 4 BCE N 44 1G PCI % 11, CPU [#) 1G-2G #| PCI 1) 1G-2G.
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*(unsigned volatile long long *) 0x900000003ff00010 = 0x0000000080000000; //base 4 2G
*(unsigned volatile long long *) 0x900000003ff00030 =
Oxffffffff00000000|mask;//OxfFffffff80000000; //mask A S Fr (1] DDR A /MéEAY, mask — & 4
~(2"n-1).

*(unsigned volatile long long *) 0x900000003ff00050 = 0; //map %! DDR ) 0 Huht:

256M FF4G1 3 /> 64M PCI % 11143 Bic:

55— AN T 11 TSI s W 21 0-OxO3FFFFFF, [A 4 VGA {2 A7 (0xb8000 JF4R) V& AEIXANE [l
5 ANE DRSS = AN DU B ESE ) 128M PCL 25(1] . 4 T Bii ik BIOS Ay %
PCI Z¥[] /0 lic#h5E, BIOS HE 2 7 0x04000000-0x07ffff, & 1 3 71
0x08000000-0x0bffffff.

/* 0,00 0010 ,0000 01,00 0000 */
*(volatile int *)Oxffffffffofe00110 = 0x02040; //PCIMAP

WAZ T 1% 11 2 76 0x14000000-0x 1 7FFFFFf, 7 1 3 7F 0x18000000-0x1bffffff.

/*0,00 0110 ,0001 01,00 0000 */
*(volatile int *)Oxffffffffofe00110 = 0x06140; //PCIMAP

HERIXAE BIOS H1ijiln) PCl ¥ 1t CPU # B bl AT PCI uhik f& AN (), PCI Mk 5k
0x10000000 A #& CPU jj [n]iX Bt PCI X 35 ¥ ) #E Hiu bl

P AZ R CPU iy i) PCI MUl AT PCI 58 8 45 23 IE 6 b 1k AH ) (O 2 BB w1y 3 A% R 3K B 1)
BRI SRR A A 1 T () o

T ENAZT R D 4 BCE R CPU 1G-2G | PCI 1G-2G (1M .

loongson2e_pci_mem_resource.start = 0x40000000UL;
loongson2e_pci_mem_resource.end = OX7fffffffUL;
[*set cpu window3 to map CPU 1G-> PCI 1G */
asm(".set mips3;dli $2,0x900000003ff00000;1i $3,0x40000000;sd $3,0x18($2);0r
$3,1;sd $3,0x58($2);dli $3,0xffffffffc0000000;sd $3,0x38($2);.set mips0™ :::"$2","$3");

14.2.2 Master1(pciE|ddrift i) i AL & -

PCI ZI) DDR Wi 230 21| PCI CE k570 25 A7 g AU HE B8 1 25 A7 28 P840 o

PCI it & S 70 27 Ao e B AT A Hu ke [ N 179 PCIL 7 i) BEE N CPU. Masterl Ml % 11 27
fEa v gtk (sl e ) DDR (AT 4 tuhl bo e Sk 4 25 47 24 A0 45 S s ik F Mask
FATA% o

A Masterl % 1 0 24 2G, PCI 2G—4G B3NN T 2G DDR 2%,

Y Masterl % 11 1 4 8M,8-16M =B H T IR45E 15 DMA ] ((ERAGELL T OM,
R A VGA BAFHUHE PSS, phaSfr i CPU 1 ] VGA 5 77 Hi kil (1) i 4 [|] i) 5 %1 DDR
1 VGA BA7 B

Masterl % 13, 4 HEG%HE M.
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/*
* PCI to local mapping: [2G,2G+256M] -> [0,256M]
*/

*(volatile int *)Oxffffffffofe00010 = 0x80000000; /PCI_BASEO 31k 2G

*(volatile int *)Oxffffffffbfe00014 = OxO;

*(volatile int *)OxFfffffffbfe00150= 0x8000000c; /K /N A 2G,PCI64, TREUMH fE, fti4F 5% K A%
i

*(volatile int *)OxFFffffffofe00154 = OXFFFFFFff;

[*set pci 2G -> DDR 0 ,window size 2G*/
asm(".set mips3;dli $2,0x900000003ff00000;li $3,0x80000000;sd $3,0x60($2);sd
$0,0xa0($2):dli $3,0xFFFFFFFFS0000000;sd $3,0x80($2):.set mips0™ :::"$2","$3");

/*
* PCI to local mapping: [8M,16M] -> [8M,16M]
*/
*(volatile int *)Oxffffffffbfe00018= 0x00800000;//PCI_BASE1 FLt % 8M
*(volatile int *)Oxffffffffofe0001c = 0x0;
*(volatile int *)0xffffffffbfe00058 = 0xff80000c;// K /)» 8M
*(volatile int *)0xffffffffofe0005¢c = OXFfffffff;

[*set pci 8-16M -> DDR 8-16M ,window size 8M*/
asm(".set mips3;dli $2,0x900000003ff00000;li $3,0x800000;sd $3,0x68($2);sd
$3,0xa8($2);dli $3,0xffffffff800000;sd $3,0x88($2);.set mips0™ :::"$2","$3");

14.3 PCIECE % [A] Yy ) 77 12
/Ipci_conf_read(int bus,int addr,int access_type)
#define PCI_ACCESS_READ 0
if (bus ==0) {
[* Type 0 configuration on onboard PCI bus */
if (device > 20 || function > 7)
return ~0; [* device out of range */
addr = (1 << (device+11)) | (function << 8) | reg;
type = 0x00000;
}
else {
/* Type 1 configuration on offboard PCI bus */
if (bus > 255 || device > 31 || function > 7)
return ~0; /* device out of range */
addr = (bus << 16) | (device << 11) | (function << 8) | reg;
type = 0x10000;
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}
*(volatile int *)Oxffffffffbfe00004 |= 0x28000000;//i# PCICMD [1] Master Abort F1 Target Abort

*(volatile int *)0xffffffffofe00118 = (addr >> 16) | type; //PCIMAP_CFG

if (access_type==PCI_ACCESS_READ)

data = *(volatile pcireg_t %) OxFFffffffbfe80000| (addr & Oxfffc));
else

*(volatile pcireg t *) Oxffffffffbfe80000\ (addr & 0xfffc));=data;

14.4 PCI 10V ja) /51

/loutb(data,port);
*(volatile char *)(0Oxffffffffofd00000+port)=data;
/[data=inb(port);
data=*(volatile char *)(0xffffffffofd00000+port);

14.5 F ik E

CPU 51 I int[3:0]%F W cause 25 F7 4% 1K) IP5~IP2,cpu P4 3 45 il 2 56F . case 27 A7 28 1)
IP6,cp0_counter Lt 73 174 H W () ) 6f B, cause 75 #7411 IP7.

b R AR IS R T e, el AR BE R 2 cause AF A7 A1) EXCODE 24 0, HJlT
S AR KT, SRS cause AR A7 AR K IP2-1P7 WA & ok A AT A AN T
IP2-1P7 [ KT b ke 2 % CPO_STATUS #i A7 . 1P6 &R I bt =% h Wrdzs il s —
T P TR W RSP il T ST DL, S5 P i s —

DKL Ay o W o S P A g A 2, DR S B e A AR R

14.6 PCHPE % E

HALE PCl Bt by LRGSR AR B A& LS G s T4 iy & i 41 I oA
[N 23t Wz s TAE R o 205 BIX B89 £ T ik, i &4 fe s
Zj%o
/[can not change gnt to break pci transfer when device's gnt not deassert for some broken device
*(volatile int *)Oxffffffffofe00168=0x00fe0105;

1 CPU S MHAT F5 2 THL IR I, mT e~ 2EXT PCI 2¥ [AI 1e4E, A1 PCI & 4% -
— BN RV ), W R ) Bt BB P retry fy Ao XN T B 1 CPU TG PRI
retry, n] DL B 5K retry IREZT A7 4% o

/Imake pci retry max 32.
*(volatile int *)Oxffffffffofe00058 |=0x2000;
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NI — B mplayer S VIDIX 5o BK S 7 2R FASUINE D) e HEAT AR BT
BlF (EEBRE). LT VIDIX 352 W VIDeo interface for *niX i H
Chttp:/ividix.sf.net) Sz HAHIE SR :

static int is_supported_fourcc(uint32_t fourcc) /* FATUIIEAR RS2 FF (1) R 23 (Al R X */
{
switch(fourcc)
{
case IMGFMT_YV12:
return supports_planar;
default:

return O;

I* WoRHHGAARHY, FEATH O AAAHE RV A, WA S O I 5
2 WARAIINIHE 25 A7 2 X *]
static int godson_vid_init_video( vidix_playback_t *config )
{
godson_vid_stop_video();
[* warning, if left or top are = 0 this will fail, as the framesize is too small then */
left = config->src.x;
top = config->src.y;
src_h = config->src.h;
src_w = config->src.w;
is_420 =0;
if(config->fourcc == IMGFMT _YV12 ||
config->fourcc == IMGFMT_1420 ||
config->fourcc == IMGFMT _IYUV) is_420 = 1;

dest_w = config->dest.w;
dest_h = config->dest.h;

besr.fourcc = config->fourcc;

eI S B AR R S5 LA PR # Loongson Technology Co.,Ltd



=)

Jes 2F AT 28 T S

config->offset.y = 0;
config->offset.u = 0x20;

config->offset.v = 0x40;

src_offset_y =0;

src_offset_u = 0x20;

src_offset_v = 0x40;

num_godson_buffers= config->num_frames;
godson_buffer_base[0][0]= (godson_overlay offset + src_offset_y);
godson_buffer_base[0][1]= (godson_overlay offset + src_offset_u);

godson_buffer_base[0][2]= (godson_overlay offset + src_offset v);

/* godson paramter cal begin */

outFMT = 0x0;
iINFMT = 0x1;
ZoomEn = 0x1;
Y2R_EN = 0x1;
res = Oxa;

ori_X =src_w;
ori_y =src_h;

out x = dest_w;

out_y = dest_h;

framebuffer = 0x14000000 + (config->dest.y) * 1280*2 + (config->dest.x) * 2;
stride = 1280*2;

/lend setting

reg0 = 0;
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reg0 = reg0|(((unsigned int)Y2R_EN) << 1);
reg0 = reg0|(((unsigned int)ZoomEn) << 2);
reg0 = regO|(((unsigned int)inFMT) << 3);
reg0 = reg0|(((unsigned int)outFMT) << 5);
reg0 = regO|(((unsigned int)res) << 7);

regl =0;
regl = regl|(((unsigned int)ori_y));
regl = regl|(((unsigned int)ori_x)<< 11);

reg2 = 0;
reg2 = reg2|(((unsigned int)out_y));
reg2 = reg2|(((unsigned int)out_x)<< 11);

reg3 = framebuffer;

reg4 = stride;

ov_stepx = FixFloat(ori_x)/ out_x;

ov_stepy = FixFloat(ori_y)/ out_y;

regs = 0;
reg5 = reg5|(((unsigned int)ov_segment_size));
reg5 = reg5|(((unsigned int)ov_stepx)<< 11/*23*/);

ov_size_mul_step = ov_stepx * (ov_segment_size-1);

if(ori_x%64 == 0)
ov_last_segment_size = cal_actual_point(FixFloat(ori_x), ov_stepx) -
cal_actual_point(FixFloat(ori_x - 64), ov_stepx);
else
ov_last_segment_size = cal_actual_point(FixFloat(ori_x), ov_stepx) -
cal_actual_point(FixFloat((ori_x/64)*64), ov_stepx);
I* if(ori_x%32 == 0){
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ov_last_segment size = (FixFloat(ori_x) / ov_stepx) - (FixFloat(ori_x -
32)/ov_stepx);

}else{
ov_last_segment_size = (FixFloat(ori_x) / ov_stepx) - (FixFloat((ori_x /
32)*32)/ov_stepx);

}
*/
regb = 0;
reg6 = reg6|(((unsigned int)ov_last_segment_size));

reg6 = reg6|(((unsigned int)ov_size_mul_step)<< (11/*+12*/));

reg7 =0;
reg7 = reg7|(((unsigned int)(ov_stepy))/*<< 12*/);

reg8 = config->dest.x;
reg9 = 1280;

return O;

I* R godson_vid_init_video p& il 5745 21K A A7 25 (0 5 AN .3 A7 a8 » TR MLAIRDR

*/

static void godson_vid_display_video( void )

{
*((unsigned int *)godson_mmio_base + 0) = reg0 | Ox1; /[control
*((unsigned int *)godson_mmio_base + 1) = reg1; /lori pic size
*((unsigned int *)godson_mmio_base + 2) = reg2; /lout pic size
*((unsigned int *)godson_mmio_base + 3) = reg3; [[framebuffer start addr
*((unsigned int *)godson_mmio_base + 4) = reg4; /[stride
*((unsigned int *)godson_mmio_base + 5) = reg5; /lzoom control 1
*((unsigned int *)godson_mmio_base + 6) = reg6; //lzoom control 2
*((unsigned int *)godson_mmio_base + 7) = reg7; /lzoom control 3
*((unsigned int *)godson_mmio_base + 8) = reg8; //lzoom control 3
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*((unsigned int *)godson_mmio_base + 9) = reg9; //lzoom control 3
*((unsigned int *)godson_mmio_base + 0) = reg0 & Oxfffffffe; //control

AT BN SR AR, FE IR 7 248 ] Uncached Accelerated (1) TLB M. %
B 7 0] LAYE A% AREY drivers/char/mem.c SR E 2 phys_mem_access_prot() ek 45, 5l
& A7 s&  Framebuffer M ko2 @, W RO # WM o B M
_CACHE_UNCACHED_ACCELERATED. HiliXA£1) 72 n LA FF et 2F ) Uncache
DIk fE .

FTJF uncache i 45 1

linux 4% driver/char/mem.c

#ifdef CONFIG_LOONGSON_VIDEO_ACCELERATED

static unsigned long vgamem_start=0,vgamem_end=0;

static int videoacc=1,

#endif

static int mmap_mem(struct file * file, struct vm_area_struct * vma)

{

size_t size = vma->vm_end - vma->vm_start;

if ('valid_mmap_phys_addr_range(vma->vm_pgoff, size))
return -EINVAL;

vma->vm_page_prot = phys_mem_access_prot(file, vma->vm_pgoff,
size,
vma->vm_page_prot);
#ifdef CONFIG_LOONGSON_VIDEO_ACCELERATED
if(videoacc)
{
unsigned long offset = vma->vm_pgoff << PAGE_SHIFT,;
if((offset >= vgamem_start) && (offset <vgamem_end))
vma->vm_page_prot =
__pgprot((pgprot_val(vma->vm_page_prot)&~ CACHE_MASK)|_CACHE_UNCACHED_ACC
ELERATED);

}
#endif

/* Remap-pfn-range will mark the range VM_IO and VM_RESERVED */
if (remap_pfn_range(vma,
vma->vm_start,
vma->vm_pgoff,
size,
vma->vm_page_prot))
return -EAGAIN;
return 0;
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#ifdef CONFIG_LOONGSON_VIDEO_ACCELERATED
#include <linux/pci.h>

#ifndef pci_for_each_dev

#define pci_for_each_dev for_each_pci_dev

#endif

static int __init myvgamem_init(void)

{

struct pci_dev *dev=0;

struct resource *r;

int idx;

if('videoacc)return O;

pci_for_each_dev(dev) {

if (dev->class >> 16) == PCl_BASE_CLASS_DISPLAY)

for (idx=0; idx < PCI_NUM_RESOURCES; idx++) {

r = &dev->resource[idx];

if ('r->start && r->end) {
continue;

}

if (r->flags & IORESOURCE_10)

continue;

if (r->flags & IORESOURCE_MEM)

{
vgamem_start=r->start;
vgamem_end=r->end;
printk(*vga:start=%Ix,end=%Ix\n",vgamem_start,vgamem_end);
return 0;

}

}

¥
¥

printk(*<0>can not find vga device\n");
return 0;
}
late_initcall(myvgamem_init);
static int __init videoacc_setup(char *options)

{
if ("options || *options)
return O;
if(options[0]=="0")videoacc=0;
else videoacc=1;
return 1;
}
__setup("videoacc=", videoacc_setup);
#endif
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15 Errata:iLFHATH A &

gty 2F AL PR S AZAESE NPT A v RE R — LU AR R 7 CRpopla 10 XD HR
FERAT, R H A SOVF . ABEESRIE PR H bs PC AT I RRIR R — RIS AR I S2id
SAESEI; MR e A RSt e 2 SR NTES W Db R n AL 8
FER AR, Pl — A5 AR R 48 4 1 H AR MUkl v B 7 T TRE A L SRR S 00 T 5
LPIRIFIRAE AR o IXAFAT AT BEAEAZ /DA R AT 10 XY 4 55 idE
AT BTN R SE S (i DX, T DAFESRAE R ZE R RN R SRR AL B .
1. WH PSR OS R BTB & RAS, DLARRH A& R )7 sl 5%
2. BAHPECZLE TS5 10 fyHbhl, DUEAERODE RS IRE R 1R 2 Al
IN_EXE H AR PC IRITUARAE . RAUERIAEAERR bR AT 842 LA 2 T3k E] 10
L

e S PR A MRS A FRA F Loongson Technology Co.,Ltd



/Aoongsan\\
s OF ALFEES H 7 F

I A S A 4

MULTG —3f(Godson?2)

31 26 25 2120 16 15 1110 65 0
SPECIAL2 rs re rd 0 MULTG
011100 00000 010000
6 5 5 5 5 6

84 # 3 MULTG rd, rs, rt
a4 IhEE: 32 (g #4215k
EOHIAR: rd € rs* 1t

M 25 A7 s rsth 32 AL A e LU H] ap A7 i rt R 3200 A8, X MRS B AT S8, 7
- ABARLEE R o S RINRI20L PRAFAE R IR 7 A7 dzrd o

FEATIE DL N ARAN G = AR SR R

Bk
prod <« GPR]rs]31..0 * GPR[rt]31..0

rd < sign_extend(prods1..0)

B4k
p
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MULTUG —JEfF53k&(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

84K MULTUG rd, rs, rt
B2 TNEE: 32 (LA 5 I HOR,
A HIR: rd € rs*rt
T FH A7 A rs P 327 Ak 3R LIGE FH 27 A7 A rt P 324, X MRS R S 5, 7
M ANBARLGE R o Gl RS2 (R AFAE R IR 2 A7 Bsrd
fEATIEBL B #AN S P AR

BeAE:
prod < (0 || GPR]rs]31..0) * (0 || GPR][rt]31..0)

rd < sign_extend(prods1..0)

B4k
p
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DMULTG —¥ ¥ #(Godson2)

31 26 25 2120 16 15 11 10 65 0
SPECIALZ2 rs rt rd 0 DMULTG
011100 00000 010001

6 5 5 5 5 6

54 ¥ 20 DMULTG rd, rs, 1t
84 ThEE: 64 fr A7 5 HE0R.
A HIR: rd € rs*rt
I B A7 s rsth 6447 {H e LU H Z A7 2 rth 640 A8, XM ERERER R AR5 5, 7
=128 45 F . 45 R K64, IR AP AL R IR BT A7 Asrd
(o CIR RV N AT Raa S = W N2 o

BeAE:
prod <— GPR][rs] * GPR]rt]

rd < prodes..o

B4t
p
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DMULTUG —EfF5 M F#(Godson2)

31 26 25 2120 16 15 11 10 65 0
SPECIAL?2 rs rt rd 0 DMULTUG
011100 00000 010011
6 5 5 5 5 6

54 ¥ 2 DMULTG rd, rs, 1t
84 ThEE: 64 fr 4T 5 150k,
A HIR: rd € rs*rt
I B A7 s rsHh 6447 {H e LU F Z5 A7 2 rth 640 (8, XA ERVERGER 2 B 54, 7
=128 45 F . 45 R K64, IR AP AL R IR BT A7 Asrd
(o CIR RV N AT Raa S = W N2 o

BeAE:
prod < (0 || GPR]rs]) * (0 || GPR]rt])

rd < prodes..o

B4k
p
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DIVG —[&(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

84K DIVG rd, rs, rt
oS ThER: 32 A5 Bk .
FRAMIR rd € rsint
T A A7 rsth 3206 AR B LAl FH 77 A7 2 rt P 3207 {1, XM MRAEECH 2 A 175 2. 32
RL R ORAFAE R R BT A7 A rd
FRAT A O N A 7 A AR

Bk
g < GPR]rs]31..0 div GPR]rt]31..0

LO <« sign_extend(g31..0)

B4k
p
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DIVUG —EfF 5k (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

g4 ¥ 2 DIVUG rd, 1s, 1t
T TNRE: 32 fr oAF 55 .
B HiIR: rd € rs/rt
10 Z5 A7 s rsth 320 AE Bk LA F A7 A7 rth 324 {1, XM EREEOT 2 e 7 5 4. 32
R B ARAEAERF IR 25 A7 s rd
A O N A AR R

BeAE:
g < (0 || GPRJrs]31..0) div (0 || GPR[rt]31..0)

rd < sign_extend(q31..0)

B4t

RIS
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DDIVG —X{ k& (Godson2)
31 26 25 2120 16 15 1110 65 0
SPECIAL2 rs rt rd 0 DDIVG
011100 00000 010101
6 5 5 5 5 6

54 =.: DDIVG rd,rs, 1t
T TNRE: 64 fr 3 745 585
B HiIR: rd € rs/rt
I B A7 s rsth 640 (E R DL F Z5 A7 2 rth 640 (8, XM RVERER R A 177540, 64
R B ARAEAERF IR 25 A7 s rd
A O N A AR R

BeAE:
rd «— GPR][rs] div GPR]rt]

B4k
p
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DDIVUG —TGAF 5 M FFkr(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

54 ¥ 2.: DDIVUG rd, rs, rt
B2 TNEE: 64 7 A5 5 1k
B HiIR: rd € rs/rt
18 Z5 A7 s rsth 64N AE Bk L F A7 A7 et 64 (8, IX N MERVEEHT & ErT 5 2. 64
R B ARAEAERF IR 25 A7 s rd
A O N A AR R

BAE:
rd < (0 || GPR]rs]) div (0 || GPR]rt])

B4k
p
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MODG —3k#(Godson?2)
31 26 25 2120 16 15 1110 65 0
SPECIAL2 rs rt rd 0 MODG
011100 00000 011100
6 5 5 5 5 6

84k MODG rd, rs, rt
TR INEE: 32 (A 1 5 Bk
TR/ rd € rswrt
L 2547 A rsth 324 AE Bk LUE F A5 A7 A rt R 3200 A8, IR AR E SR B R 5 5. 32
7T % B RAT AT R IR 25 A7 werd
fEATHE L R AT A AT

Bk
g < GPR]rs]31..0 mod GPR]rt]31..0

HI « sign_extend(q31..0)

B4k
p
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MODUG —EfF5 K (Godson2)

31 26 25 2120 16 15 11 10 65 0
SPECIAL2 rs rt rd 0 MODUG
011100 00000 011110
6 5 5 5 5 6

54 ¥ 20 MODUG rd, rs, rt
R ThEE: 32 ML LA S Bk i,
oL rd €rs%rt
10 Z5 A7 s rsth 320 AE Bk LA F A7 A7 rth 324 {1, XM EREEOT 2 e 7 5 4. 32
A7 F) R FUAORAEAE R IR BT A7 Ardh
A O N A AR R

BeAE:
g < (0 || GPR]rs]31..0) mod (0 || GPRJrt]31..0)

rd < sign_extend(q31..0)

B4t

RIS
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DMODG —X 3K #i(Godson2)

31 26 25 2120 16 15 1110 65 0
SPECIAL2 rs re rd 0 DMODG
011100 00000 011101
6 5 5 5 5 6

g4k 2,: DMODG rd, rs, rt
B4 ThHEE: 64 (A7 75 5 AR
oL rd €rs%rt
M 2547 A rs T 640 A R LU 25 A7 s rt P A0 M, X AMRAEER R G755 64
LT AR AT AR R R P A7 dsrd
fEATIEBL B #AN S P AR

BeAE:
rd < GPR[rs] mod GPR]rt]

B4k
p

R TR AR RS AT PR 7] Loongson Technology Co.,Ltd



=)

S gty 2F AbBESS H

DMODUG —EfF5 M FK#H(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 ¥ 2.: DMODUG rd, rs, rt
B4 ThHEE: 64 (L 5 AR
oL rd €rs%rt
L 2547 A rs T 640 (E R LU 25 A7 s rt P A0 AE, X MR E BB RS 5. 64
LT AR AT AR R R P A7 dsrd
fEATIEBL B #AN S P AR

BeAE:
rd < (0 || GPR]rs]) mod (0 || GPR]rt])

B4k
p
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*£ B-1 Juith 2 57 A HIGH) Paired-single(PS) 54

Fmt Fmt=22
OP
ADD Add.ps
SUB Sub.ps
NEG Neg.ps
ABS Abs.ps
C.F C.Fps
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

eI S B AR R S5 LA PR # Loongson Technology Co.,Ltd



7"‘*5 2%
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MADD.fmt—% f5 3R
31 26 25 2120 16 15 1110 6
SPECIALZ2 Fmt ft fs fd MADD
011100 011000
6 5 5 5 5 6
Sy S W

MADD.S fd, fs, ft

MADD.D fd, fs, ft
IEEThEE: 7 A Em%ERSE .
Yo AR fd € ((Fs * ft) + fd)

TR R AE AT IR R LU ROy A7 e fsh IO, 198 afefi.
EF R AR AR I, AR HEIR . RIS HAR
K4 38 T7 AR H R FCSRIF M BB, 45 RARArikfdrh . R AERCRIZ 545 2 fmt

e

vfd < ValueFPR(fd, fmt)
vfs < ValueFPR(fs, fmt)
vit < ValueFPR(ft, fmt)

StoreFPR(fd, fmt, vfd + vfs * vft)

B4

AR T Eh A BB A0

TR 1R 21 51

E=E
AR5k ARSEPLERAE 51
TR ERAEI 51 ok
i

ot

FHEZXA RN
RATIR ORGSR, R AR I

BB AP R AR 55 A R 7

Loongson Technology Co.,Ltd




het =)
vt 2F AbFESE 7 0

MSUB.fmt—Z% SRk

31 26 25 2120 16 15 11 10 6

SPECIALZ2 Fmt ft fs fd MSUB

011100 011001
6 5 5 5 5 6

84k

MSUB.S fd, fs, ft
MSUB.D fd, s, ft

IS ThEE: 17 SMEISETRE R

e AR fd < (fs* ft) - fd

TR R AE AT IR R LU ROy A7 e fsh IO, 198 afefi.
LT R AL fdh M, RRieHEIR . EANIeHE
K4 38 T7 AR H R FCSRIF M BB, 45 RARArikfdrh . R AERCRIZ 545 2 fmt

%o
vfd < ValueFPR(fd, fmt)
vfs <« ValueFPR(fs, fmt)
vft < ValueFPR(ft, fmt)

StoreFPR(fd, fmt, (vfs * vft)-vfd)

B4k
ANu] PR AR B 25 1 A1
IR P iR 21 51
e
Ak o
TR ARG ok
R

AR SIRAE B 5

ot

BB AP R AR 55 A R 7
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NMADD.fmt— s 33 in B 41

31 26 25 2120 16 15 1110 6 5 0
SPECIAL2 Emt ft fs fd NMADD
011100 011010
6 5 5 5 5 3
SR S W

NMADD.S fd, fs, ft

NMADD.D fd, fs, ft
RSTNRE: eSS RIS
AR fd €- ((fs * f) + fd)

FeR T R AT AU B SR LAVE RO AR s IR, 193] — 3. BN SR
LV R ARAR AT R, A IS RIe AR . XN EAR S AR IR m R,
KAETERLIN AL BE T SIS 2 BEFCSRIF M AT ERI AL, SR IRAF 3 o A BONs 5 &5
AR fmtds X
Bk

vfd < ValueFPR(fd, fmt)

vfs <« ValueFPR(fs, fmt)

vft < ValueFPR(ft, fmt)

StoreFPR(fd, fmt, -(vfd + vfs * vft))
Bl 5

ANET P AL BRSS9 b

(Z R IPY)

EI=E

AR Ah RS BLRAE B S

TR AR5 ot}

B
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NMSUB.fmt—¥F s 51 ) eyt B 41

31 26 25 2120 16 15 11 10 6 5 0
SPECIAL2 Emt ft fs fd NMSUB
011100 011011
3 5 5 5 5 6
SR S W

NMSUB.S fd, fs, ft

NMSUB.D fd, fs, ft
RSTNRE: eSS RIS
AR fd < -((Fs * ft) - fd)

FeR T AR AU B SR LAVE i AE A s R, 193] — IR AU ek
LVF R AFAdT BE, HIEE A Ria A R . INEEIREI R A IR s R,
KAETERLIN AL BE T SIS 2 BEFCSRIF M AT ERI AL, SR IRAF 3 o A BONs 5 &5
AR fmtds X
Bk

vfd < ValueFPR(fd, fmt)

vfs <« ValueFPR(fs, fmt)

vft < ValueFPR(ft, fmt)

StoreFPR(fd, fmt, -((vfs * vft)-vfd))
Bl 5

ANET P AL BRSS9 b

(Z R IPY)

EI=E

AR Ah RS BLRAE B S

TR AR5 ot}

T
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