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TVr—=2ay7us s AoH%K 2.10 2R 9. A[HT|[WD] 2 A1k U, @$fERTH S Bli), Cli], DI
% A7 B Tail X2, shift(Ali], B[i]), shift(Bli], C[i]), shift(C[i], D[i]), shift(D[i], E[i]) % Array#0
M5 Array#3 12 & D MiFHIFATL, BIEIZ E[HT)WD] % 13 %. DCPL fn %2 B/ ry b7 —2 %

(B Z1E Array#1) OFEEERZED]

A—=NR=7 7% 5 L —ZNjEA =37 LAPP64 Gl tkk - ZEAGHEAL
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/ N
#define HT 64
#define WD 64
int  A[HT] [WD] __attribute__((aligned(64)));
int  B[HT] [WD] __attribute__((aligned(64)));
int  C[HT][WD] __attribute__((aligned(64)));
int  D[HT] [WD] __attribute__((aligned(64)));
int E[HT][WD] __attribute__((aligned(64)));
main(argc, argv) int argc; char *xargv;
{
int i, j;
int sizeB = sizeof(B);
int sizeC = sizeof(C);
int sizeD = sizeof(D);
int sizeE = sizeof(E);
for (i=0; i<HT; i++) {
for (j=0; j<WD; j++)
ATi1[j] = (i<<8)+j;
}
if (A-B) { /* Array#0 HH2Y */
__asm__ __volatile__ ("icpl.p %0,%1,#1\n" "bno entryi\n" :: "r"(B), "r"(sizeB));
for (i=0; i<HT; i++) shift(A[il, B[il);
__asm__ __volatile__ ("exitO:" "icpl.p grO,gr0,#0\n" "bno exiti\n" "entryl:" ::);
}
if (B-C) { /* Array#1 M H2Y */
_asm__ __volatile__ ("icpl.p %0,%1,#1\n" "bno entry2\n" :: "r"(C), "r"(sizeC));
for (i= O, i<HT; 1++) shift(B[i], C[il);
__asm__ __volatile__ ("exitl:" "icpl.p grO,gr0,#0\n" "bno exit2\n" "entry2:" ::);
}
if (C-D) { /* Array#2 M HY */
_asm__ __volatile__ ("icpl.p %0,%1,#1\n" "bno entry3\n" :: "r"(D), "r"(sizeD));
for (i=0; i<HT; i++) shift(C[il, D[il);
__asm__ __volatile__ ("exit2:" "icpl.p grO,gr0,#0\n" "bno exit3\n" "entry3:" ::);
}
if (D-E) { /* Array#3 23HY */
_asm__ __volatile__ ("icpl grO,gr0,#1\n" ::);
for (i=0; i<HT; 1++) shift(D[i], E[il);
__asm__ __volatile__ ("exit3:" "icpl grO,gr0,#0\n" ::);
}
}
N J
/ N
shift(in:grd, out:gr5) { /*x HEEEHL1EY MY T MNTD #/
addi sp,#-48,sp
sti.p fp,@(sp,32); addi sp,#32,fp
movsg 1r,gril
sti gri1,e(fp,8)
addi gr0,65,gr7
addi gr5,0,gri2
sethi.p #hi((0<<30) |(0<<29)|(0<<28) | (0<<24) | (64<<12)|64),gr6; setlo #lo((64<<12)|64),gr6
dcpl.p grb5,gr6,#1; addi gr4,0,gr0
shift_loop:
1di.p @(gr4,0),gr10; addi.p gr4,#4,gr4; subicc gr7,#1,gr7,iccO
beq icc0,0x0,shift_exit
slli gri0,#1,grill
st.p gril1,0(gr5,gr0); addi.p gr5,#4,gr5; bra shift_loop
shift_exit:
addi gri12,0,gr5
sethi.p #hi((0<<30)|(0<<29)|(0<<28) | (0<<24) | (64<<12)|0),gr6; setlo #1lo((64<<12)|0),gr6
dcpl gr5,gré6,#0
1di e(fp,8),gril
1di @(fp,0),fp
jmpl.p @(gril,gro0); addi sp,#48,sp
}
N J

X 2.10: HAKIZEITTE L T 5 A

FAUZa7NEFLEEAE > MERE UCTHAL, V=703 T7WA T4 VEfE2HIHd 5. F
7=, ICPL fry & 3 7 MEEEHRE A b > MM E UTHAL, [ V=7 0a 7N 751 VEIfEZ HIET
%. DCPL® ICPL % NOP far & R LG4, @EOHR—-IT7HT 0TI LM oEbLR., —#RK
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IS T 5 IV I NREE RS IO &S R E BRI Y MO ADARIZ &Y EBIT
FHIEMD, BT IRE) T AT THOLERD.
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Chapter 3

B

AFETIE, LAPP64 i LR OB Y LT, W< 22D XH 707 o AETETIVEEET S
FOIIBELEZLNBEN—R -V TN VAT — AR MRMIZERL T WS, REDFICHEI NS &
KRB L, AEIEERI N EREHO 7 VY bEZEFY Ty b THS.

3.1 HXIAT7ESEHREXTEYEME

LAPP64 Tl, 22— 7075 LI LT, 1 2FHIFEROFEITHESNSLRZIATIN—, B&
O, WA T ZEPRMIEIND. WE AT ) ZEI, 7 RLAHPIZ L > TEIEEE (DDR AEY),
FIHL Y 2%, a7pdtaA€Y) (DSM), E£/41%, 77 AZSHEEATY (CSM) IZRIGHIT 51
TW5.

DSM #fEdB & U CSM BEREN RN L I N TV B 5EEIE, fmBEAISERZR L2 F vy Y aHRONE A €
DOETHAL2F vy as UTEDESBOESEIZE ST S, DSM BEEDNEEINTHEEAIE, L2
Ty Y afliROWNEA T O—H (BEIXETIVITHIZ LU THEE) A5 A TV 2EHE ED%E DSM F#22 0]
WCEIT7TFSMEICEREINSD. DSM BEEERHOA X 7 0 & ZAELEBREIGER L R ER 5T, Efk
HFIZERET S Z LIETE RV, HERIZ, CSMBERENEIEINTWSEAIE, L2 F vy ¥ a HiRO N A
T O (FRIXETIVIHKIZEL THEE) HamlA €Y 22 H EOE CSM FHZEMICFEHRILI NS, CSM
FERERIH OB L 7 0 ARBFIOER U ATNER ST, FTRMICETE TS Z 2IETER. DSM H#
el CSM BREIZHNITH Y, 1 DO T O AW HiRE R FFRHIRIHT 2 Z LA TE 22, FAFADOEE
DL2FYY YV aBEBEVATANHET I2RERREL LS.

DSM/CSM #fE% FIFI$ 5 T 0¥ ADETIE, 0S 2L DSM/CSM BREVEIILI N, 2D, Y
TY ARAFIZBE LR DSM/CSM EJRVHEMR I NS T, OSICE DB IND. DSM/CSM HEE % FH
TBHZOIIE, VI ARBMIIN— R THERZY)FEZXD2HERHY, OSOTOL ARV a—FIZ
X, N— RO 7R D BEAEES SO 7O A0 I ERENER I ND.

A7 BESEBEEI B THDIGE, EATBEZITOZIIYHITEHES (WEAEICEENS) & U
THHINS. DDR 7 R L AZHEMNE (DDR-SAT) 22 TH 254, DDR ERMICKINT SimEA €Y
T RUVAZZTOZEMEDDR 7 RV AL LTINS, DSM BEREA RN X TV 354 139 DSM
NEMEII N, X5IZDSM 7 R L AL (DSM-SAT) 2EMTH D54, FE DSM FHIZERIZ G
FTOLMMATY 7 RV RAFZOEEYHDSM 7 RV AL UTHAINS. CSM BERENXERIMEINT WS
A XYL CSM BEMLI N, I 512 CSM 7 R L A%k (CSM-SAT) WEMTH D54, 3 CSM
FRIZEMIZHIET EMEEA T T RV AIXZDEEYH CSM 7 RV AL U THHAINS.

a7 B AHENE Y DSM-SAT I3MNTHY, 37 HBSLHBEMIERDEETE, DSM-SAT W&
THIE, £ DSM FHZEMIZYEE DSM FEg AW 2 7 FSIEICHE X W/ RET, BEIEA D R— VK]
BELETDHILMNTED (PWH DSM NOH iR % A2 L T\Wa) . DSM-SAT BRI D54 13,
% DSM ¥ DSM FEISOFE 2 7 HBSIEHIC T D £ FREI NS,

A7 BESEHEENAE THL5E, EATESIE, OSHRETLITHESLHBERICESIYMIY
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FBHICEHI NS, EDSM FHZEMPDOFEDSM O NEHICEITBESIEHTHY, I7HSLHEREL
TN THILGEIFYHE I TR ISIEICE LW, I 7 HSLHEMEIE, EATREAYHE a7 RS 2EHRTOIIL
BERUZTOT T L% B E - IZERARICESTTI 2008 THD. OS2Ik, BEENRELZY
a7y RBSxEZY), HETOT I AMTEAT2EIATESEBRRYM I 7 HRSITEH ) Y TTRKRSE
TR T2EOYBaT ArVa—) v TBENERIND.

DDR-SAT A& TH 254, DDR ERIIKHIGT A EY 7 RV A%, OS 25§%&E$ 5 DDR 7 R
L ABBRIZESEYE DDR 7 R L AIZEBI NS, DSM S & O DSM-SAT &b X T\ 31
&, FEDSM FHZERNIIET 2MIEAETY 7 RV AL, OS DF&ET D DSM-SAT DNFIZED X, Yt
DSM 7 RV AIZE#ING. 72720, WHEDSM EER %2 £7/2<7 RVAZHZITS T LI TE RV, Rk
12, CSM #HES £ O° CSM-SAT REIMEINTWBEE, % CSM FHZEMIZIGT 2HFIAEY 7 R L

Z1%, OS BHET D CSM-SAT DNEIZH DX, Y OSM 7 RV AIZEHI NG, &5, Wi CSM 5
FEFEzST RV AL A[RETH 5.

DDR-SAT, DSM-SAT & & U CSM-SAT &, DDR %, %€ DSM T2 D4 DSM %, 5% CSM

FARIZER &) ENEYEE A T ) ISR O TEMIEA T Y M E2 R LY, B0 A 20 E%E

WEFIERHMATH Y, RUEMIER 2L THMEAT) 2% Bl @%m*ﬁé%@?i@m(ﬁﬁ
#EST RUVALEAERHRE T2 7007 AIET R U ALEEE % B0L U 72858 I CIEFEIEL 2W) .

HEMELATV EHEZZ|TEID2ELAT (AT TIN—TDAVN) IS, 7Dﬁ1tﬁﬁ VA B/ NN
NG %I OSIC K D HHZHF AT INAZEI THOBFANIZB N TA—Y T 075 ADERICE ] §E
(EHIIUHE DO —FHERIC L 2 BHYK) THD. A7 TN —TIZEROEI T NEENDRETI
1 DO 70X AFIZEBOET T OWNEIREVEIET D, HeD0EIAT7ONEIRE (TOrI6ho v R
NHLV Y AZE) ZALY REFPTOL AL IZXKAT 5.

3.2 FIBXE') ZEEDEK

K70t 2SS 1T 5L EELA T D 2EMIE 3.1 (TR & S ISR ICHEI D E X T\ D, Firmware
FEIR, OS #Hi%, 1/0 HIMFIKIE, 2TOmEAEY ERIZL ) IEAEINTES Y Y DDR 7 R L A% S
F ORI 2R AT ) MBI LHOERIFEEIND.

00000001_00000000-0000000f _ffffffff D#iFHI1—Y DDR g% £ih L 35 71127 F L% (DDR
2¢f]) THY, MOESI 71 b DIV K28 THDF vy ¥ a—BHHIHONKE 25, £/, VEREMR
FEE HAE UT L1 F v ¥ 212 Line-Lock BN 2 X D . 7272 U Lock AIBEZRHiPHIZE % 1 DD Text
#HipHB L U1 DD Stack FFETH Y, FE Lock HPHD F v ¥ 2 e WHER T ERNVEN— R = T EFDA
JIZE Y Lock ERPERINDGENDHD. B, REMIETVASE—RDT 7RIV —4&, LU, 1
7 A (DTU) B2 TES. XRTZMVE—RDOT7 71T L —RIFAREMZSBTIR.

00000011_00000000-00000011_0000£f££f, DHIPHIZIZH I 7 DHIFIL Y A ZBENEHINT WS, L1
Fry a3 Tad. MaTOFEL I ALRESRTDE I LIZTIRN,

00000012_00000000-00000012_0001f££f DHi[H L DSM-SAT #45R T 2 HIHIL T A X BEGHE TH V),
L1 vy ¥ a3 Thd. flHL Y ARBEONEIZEY, Y DSM IO K R—Y (R—=IUH A Xk
IBMSATIﬁ)ﬁ%D&M%%WW@%Dﬁwﬁﬁﬁ’E@*Mé R—=TH A XN 4KB D54, % 1MB
DOYIFE DSM % 64 37 DG4S 2720121%, 16K TY MY (FZY M) DY A Xk 4B) OHlEL I A%
EVARE 3 e g g *b~,@ﬁ7ﬂﬂ1 Zxf U T DSM I % IR LS 2 7212, Rl L ¥ A X BELE
By hgiond (Y MUIETIWVKFETH D). HIEIL Y AXBEOERIE T HIHMYTHY, 37
HICHRRDEENARETHD. Ky, EDSM FRZEHRE L1 Fvyy>¥adA VONGIEGwRET N L A IHE
DL 728, DSM-SAT DA% ZLHET 254, £DSM FHEME L1 Fvv ¥y anBEESEXY 7 T
(L1 Fvyy¥arzIovyams) [CEVAEIELRTNIERS A,

00000013_00000000-00000013_0001ffff D #ipH IZ CSM-SAT % Fo/R_ 3 DMl L ¥ A X BEHEIETH V),
L1 FvyYaldflshiThd. HEL I AXFEONFIZEY, Y CSM gD ER—Y (R—IH A XXk
CSM-SAT [EA) »E CSM FHRHZERIZESHEIND. X—=IY A AW 4KB O5E, WAL 16MB OYHE
CSM % 4 7 5 AR RG4S B2, 16K TV M) (FTY M) DY A Xk 4B) OFIHIL Y A R FEHE
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3.2.

00000000_00000000
00000000 _10000000

00000001._00000000

0000000f _ffffffff
00000010_00000000
00000010_ffffffff

00000011_00000000

00000011_0000f f f f
00000012_00000000

00000012_001f f f f f
00000013_00000000

00000013_0001f f f f
00000020_00000000
00000020_00100000
00000020_01000000
00000020_01100000
00000020_02000000
00000020_3f 000000
00000020_3f 100000
00000020_3fffffff
00000030_00000000

00000030_00Aa20000
00000030_01000000

00000030_01a00000
00000030_02000000

00000030_02G00000
00000030_03000000

00000030_03300000
00000030_03f fffff

0000003f _ffffffff
FRFFFFFf_FRFFFFFF

A—=N=T VX7 L —RNFEA =17 LAPP64 itk -

(B X £ 1) 2]

(GRIEX £ ) Z2[)

F r nf DORGR 15 A HE—) 256MB
(e uﬂﬁﬁm% ) 4B MEB=RET7 NL R
DAT-t abl e2 >
1 —'CORGET 60®B | | CorREER 64@B
| / Gl eS8 15 4GB | \ | / Gl fE%E 1 1B
(REHK) (REH)
BO7HIEL Y RAYEE RAE
(3 712 B BTEE)
(RERK) (REH)
B 3 77 D8V SAT
(b2 7 (X B BBAEE)
4K —J BARI T6AMBAH /N —
17O0F2HikYiKkentry
RAFRA 7Ot DR RAE
4B 16K* 2pr ocess = 128KB
EDEVF I ZERE D
%%“AﬁkﬁMTé
FIEREGIRE I N AW
(REH) (REH)
B 3 7 CSM SAT
(fb 3 7 I3 S BAEE)
4KR— BB\ T6AMBH /N — Gk
170 RAH7Y) 16K-entr
HEB AT Ot A RA RS
4B 16K* 2pr ocess = 128KB
(RERK) (FREZH)

Y oret00 DOMBEIE, IMB| | 32Core#00 COMEIMAXIGMB
(REH) (RE%)
YIBCore#0l DOMET, 1IMB| | 32Core#01 DOMEEIEMAXIGMB
(REH) (RE%)
¥IEQre#63 DOVEE, IMB| | 32Core#63 COMEIMAXIG6MB
(REH) (REH)
(REH) (REH)

YPIB CVHORE S, 12MB
RER 4B
Y3 CIME1$E 1S, 12MB
KRR 4NB
ECMFHIZE R MAG6MB
YD CIM24E S 12MB
R 4NB
Y3 CIM3TE S 12MB
REL 4NB
(REH) (REH)
(BRI EE) ¥ 7 KL R:38bit

3.1:

Al AR

G HL A £ ) 22 [E D RE AL

=3 Vi okl
X DAV EE B ShBF D #
BPIAT7ESEITHEE
(BHEBIEEMT KLRET)
)
S COMBE A RIS D
BWT7 RLRAETHE
(B 7 KL RETER)
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BEEREL O RY | RE | EORK

PEV. CORGAT Y54 | 0. DR SATHEER, 1 DOR SATE%
PEV. OORPI D $5HE | IDR SATEEMRZRICHERAT 2 7O RID
DOREENT KL R (43 X £ 1) 22R5)
00000000_00000000
‘IIR#D‘ ‘ ‘PageP\Joffset '
| \
[CR SATHI I TCAM
256V ) TEREEH/IN— !
) (8BTIN— & E5{g) (1)
1REIER AR | TCAVER( Page- S zeiRTE) 1

VW C PD |iwiEaddr | TC| #EEDDR addr | mask

PD | i Eaddr | TC| #IEICR addr | nask
P D | i@iBaddr | TC| ¥EEDOR addr | nask

0000000f _ffffffff

XV :\valid
KXW Wite Protected
XC : omon Space (PIDis ignored)

3.2: DDR-SAT

flixhd. X617, EHT O AU TECSM Ml % [T 2 72012, HlL Y A X ER Y
cEiFond (Y MUIETIVKFETH D). HIEIL Y AXBEOEMRIE DT HIMILTH Y, I 7 HICE
RDEEMHRETH D,

00000020_00000000-00000020_3ff££££f DEIFHILE DSM T/ TH S. I 7 5 Z MR e H
D DSM-SAT & DO854, YIE DSM AL 0 7 B HIEICT O F FMEINDS. I 7 HF 5L
173D DSM-SAT X D4, Y DSM fHIRAWH O 7 F SN Bl E X N/ REE TEAEIRAN DR —T 0
DSM-SAT ONFIZHREVELE I NS, I 7 HSEHEREA R D DSM-SAT #X1D54, Y DSM fHig A
FATHESIEIZTOFEEREINDS. IT7HFSEHBEHEG 2D DSM-SAT H810D%E, Y DSM fEHA
F A7 HSIEIHE X NW/RIETRAEEAN DR — T2 DSM-SAT DNAEIZHWEE X NS, HI 7O DSM
FIBNEHRINT VDT R A U TRlEOD— R /A N 728 (L1 Fvyy ¥ ald o4 M A)L—) T
HDEDOD, 37D DSM FEEAEHEINT VDT RV AIIKUTIELL Fvv ¥ ol 5d. 28,
REFIET VA E—RDT 72V —&% (HIATDAR), XZMNVE—RDODT7 7RIV —& (HaAT7DHA),
B &Y, a7 MEEER (DTU) BEETE 5.

00000030_00000000-00000030_03ffffff DHIFHILE CSM FHZERITH Y, L1 Fvv > a3 TH
%. CSM-SAT DRI DS, WH CSM fHIEMNZ D X HLE X NS, ZYEL CSM FHI DO 2T R L A%
IZAEY DRERMPFET D L IZBR SRV 728, CSM-SAT MRS DEE, £ CSM FHZERIZBWTAEY
DFERPIFET D FIIE At L 2 5. CSM-SAT A81D%E, WL CSM FHIS DR — I H CSM-SAT D
WEICREVEE I NS, 4E, RZEMIED7HEEE (DTU) RA2RTE5 (FLVI1E—RDOT7I7RI L —
ABEORZ MIVE—RDT 75 L —ZEBRTEIHV) 1.

3.3 DDR 7 KL XZ##4+E (DDR-SAT)

DDR-SAT &, &2 7 Al ¥ 24 PEV.DDRSAT O 1 TH D, b3 nd. £a 712k
DDR-SAT 2FIH9 2 70t A% | DELIFEHETITD7200 1O 7 R AZH TCAM B A% (i
XNTHY, 0SiE, DDR-SAT #ExhbLd 28, TCAM Kz @YU #HME U AR I uE A 5 2, DSM-
SAT DOLMlA%ZX 3.2 12,89, DDR ZERNT RLVAD S H Page WA 71y MERS By h&—V

17V E—RDT7 78IV —RIE L1 vy ¥azfifidd-0O L1 Fvyyyazilauntiay DSM s & O CSM fEishix
ZHTEIHRV, AR MVE—RDT7 7% 5L —4ZIZE 37D DSM % #5728 DDR i, a7 DSM fHigds & O CSM
HBIZBBTERW., T840, TLVAE—RERYZ MLVE— RIZIZDDR #il2 SR TEIE0ELDE NN H 5.
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3.4. DSM 7 RV 2 (DSM-SAT)

EEREL YRS | RE | EOEKE

PEV. DAVBAT FEHE | 0: DOM SATEER, 1: DOM SATE R

PEV. DSVBPC e | DOMSATIC{ER § 2DOM SATHIEI L 2 2 4 B¥3 S 0: space#0, 1: space#l
PEV. DAWPZ B | DOMSATOR— U X 0:4KB, 1:16KB, 2: 64KB, 3: 256KB, 4: 1MB
PEV. CCRVAP HHE | 0 A7 EBESEREY, L ITESEREY

PEV.QRFI0..63] |HiE | RO 7EBSICHBIEZYEITES 0-63 £ 7EM 255 23 7EW

PEV. DBWSZ—

PEV. CBMBPC— (+)

EEMFHIZERERNT KL R

‘ %ESM#‘ ‘ Pageof f set

.
T EESEREEINBNOR
. 0..63]

T—E
PEV. GCRVAF
— | ¥IEEDOMt

00000020_00000000
00000020_00100000
00000020_00800000
00000020_01000000

R

DSM SATHITEIREG
16K-ent ry C64MBJ1 /N —
(4BTIR—T B Eg)

4K- pageDIZE, 256ent ry

00000020_01800000
00000020_02000000
00000020_3f 000000
00000020_3f 100000
00000020_3f 800000

(EE X £ ) 2]

Y¥)¥ECore#00 DEMIEI  1MB

(RER)

W3R Core00 HITEIREGEI,

Y ore#0l DAVBEN 1IMB

(RER)

3R Cor e#tO1 HIITEIREGRA IS

YIEQor et63 COMEL, 1MB

(RER)

W Qor e#63 HITEIREGRL

29

-------- DWW Paget | - -
EOMF RO
RELEHICHIGT B
FIEREGEERE I N

00000020_3f ffffff

3.3: DSM-SAT

\Z PEV.DDRPID % Biffidifh U2z 4EIC & Y, 7 N L A2 TCAM BREAEHAMBR I N D . AR 4
&% TCAM O MIED—I (MEIXE T IVKE) I[IEY AV ERINTEY, BHRORLS
R=UYA X% FARHESRTRETDH D, F72, HiElHHRFD C (Common Space) & MI &Y, PID % i
BE27 RUAZHMEMETH D, #ERROMER, —HTTy N BBRIEI 256, YETY M)
NS 2SN SYHE DDR 7 RV AB LUV AWM HAL I N, Page WA 7Y M EEREINTY
HDDR 7 RV AERDE., =TTV NIDRBWEES, OSI2&5 TCAM BHEDONEER B L U434 A
T Z2RMAOHIETIROOND? .

3.4 DSM7 KL AZ#HE (DSM-SAT)

DSM-SAT (&, &I T7AEIHIL T A&Z PEV.DSMSAT OfEN 1 TH DR, I nd. £a 712k
DSM-SAT 2fIfH92 /0t 2% 1 D2 IFEEGETIED 2002, THLEZIZEERLO DSM-SAT i
VY ZARBENEFINTEY, OS I, DSM-SAT # E5{bd 2, 4% 70t A X5 DSM-SAT
HlfE L Y A2 FE% PEV.DSMSPC IZ X W RE LR ITNIER S0, £72, DSM-SAT O R—I ¥4 X%
PEV.DSMPSZ IZ & W E LR TNIER S, 28, PEV.DSMSPC s & U PEV.DSMPSZ (Zf55E Al fiE
BAEIXE T IWEAETH S . DSM-SAT OfL:#A %X 3.3 1257, PEV.DSMSAT DfEA 1 DI IZ52 DSM ¥
el %2 2B UGS, W DSM &5 (43R ATY 7 RLADS L, EDSM BHICHELTIHEY b
MNEDHNAEEZ TIZI T HSEBERNSE6ND) &, DSMAR—YES CY4FEHREATY T RLVADS
L, EDSM BFFIZHFYUTIEY MiEB LU PEV.DSMPSZ DIz LD REI NI Y MIBONA%

2DSM-SAT & & UF CSM-SAT TIFEGN G L $ 25 DSM/CSM AWNERTH 2 72 OEHM T 10 ADFNFE T % Al & § 2 &l
VY ARBEDRE 2B Y N UDEEINARCDIZH L, DDR-SAT IZAARE DDR 2 G465 L95/-0, YOt A ID (PID) i
FUGMEA T EWERXINT M, BLY, CAMIZEZ 7V TV YT T4 77 R ALHEREN I N5,
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BESMEML RS | RE | EOEK
PEV. CSVBAT FHE | 0: CSM SATEERD, 1: CSMSATAR
PEV. CSVBPC YFHE | CMSATICER 9 2CIM ATHIEI L O X 4 B &S 0: space#0, 1: space#l
PEV. CSWSZ HEHE | CQUSATDR— U A X 0:4KB, 1:16KB, 2:64KB, 3:256KB, 4: 1IMB
ECIMFHIZEEAT KL R (¥ X £ 1) Z2f)
00000030_00000000 .
PageMof f set 1B CIVHORE T 12MB
00000030_00CD0000 | R aMB
PEV. CSWZ—> 00000030_01000000
— L B YR CMH $E S 12MB
CSM SATHI{HIREG 00000030_01QD0000 | A&k 4NB
16K-ent ry T64MBA1 /S — 00000030_02000000 -
(4BTIR—TV & B{§) (+) Lybides Vizirhc 12MB
PEV. CSMBPC—> (+) 00000030_02CD0000 | R4 4NB
4K- pageDIHZE, 256ent ry 00000030_03000000 .
YR COMK3SE S 12MB
—— | ¥HEECIW | CSWAPaget | -- 00000030_03QD0000 | A%t 4NB
00000030_03ffffff

3.4: CSM-SAT

AV Fv 7 A& LT, PEV.DSMSPC IZ & V&R X 72 DSM-SAT §lfIL Y 2 XD 1 Oh6ELND) &,
NR=VRNATEY b (HEHREAT) T RLVADOTMEY b 5ELN5) OHEMEREIZEIVELNET R
V22 &) Y DSM I 2RI e, 37 BSLAHBEENES TH 2 LA, £ DSM B5ITFEHYUT D
Y MIEOWNAENZTDE EWHDSM H5 & UTHAINS. 28, FEDSM FHZE/[ME L1 Fyvy>yad
A VO IBIFHRE Y R AZHD L 20, DSM-SAT @V\]@%ﬁ%’&é Gitr, £ DSM FZEM & L1 F v
VaBEEEFY TNz L1 FryyaryIvyams) CEVEIELARITIER S B,

3.5 CSM7 KL XZE#kiE (CSM-SAT)

CSM-SAT %, &2 7 NHIEL Y A& PEV.CSMSAT DI 1 THDM, AxbIngd. £a 712
CSM-SAT 2#F|HT 2 70t 2% 1 DEAIFEBGET I 272012, 1Ml E 72IFEHHLD CSM-SAT Hilf#
VI ZRBENEHINTEY, 0SI, CSM-SAT #E5Mbd 2K, 4% 0t AIHH I 2 CSM-SAT
T E L Y A &ﬁi?& PEV.CSMSPC IZ & VB2 LB ITNIER S BV, £72, CSM-SAT DR—I V1 X%
PEV.CSMPSZ IZ & V&L R ITh ;m 57\, &¥F, PEV.CSMSPC & & U PEV.CSMPSZ 245 & 7] g
BAEIZE T VMAZTH D, CSM-SAT OHMA%E K 3.4 12/;R-7F. PEV.CSMSAT DfEA 1 DFFIZFE CSM
THIZER 22U 256, WE CSM B5HB L CSM IR—VES CYHEMBAETY T RLADS B,
PEV.CSMPSZ DfHIZ LV REIND LY MIBEDKNEE 1 VT Y7 AL LT, PEV.CSMSPC IZ & V) jEiR
Iz CSM-SAT HlfHIL Y AR D 1 DM 6/oNd) &, R=YNA 7Ly b CYEHRIAT) T RV A
DRy b6 ELGND) ORMEREIZLDELND T R AIZE )Y CSM #HIgEN S HIND.

3.6 FTvvaDEK

LAPP64 DX vy ¥ a il % 3iHT 272012, K353 7HIEME F vy ¥ okl OBFRERT. (1)
'3 DDR %[ % 28925 372 1 [HOGEDORMARK THD. (2) IF L2 F vy Y aDMlzZA41ca7
BEBEMIEDHEE, B)IFL2F vy Yaz N \vIR3EIL, SRERMPERLS NV 5T DR IZEW
THEBIAT MO DOEREFERZ A ATREL T DM THD. IOICATHEMNIEL5E, NV Iy
TGy N7 — 2 INEBREEIZ R D70, (3) DMz 1 77 A4 L (4) 121”9 & 512 DIRECTORY
BIMUCTER Y 7 AL ke 35, DDRIGHEESEI N, &7 7 AXIERIND.

M 3.6 IZHET2F vy YallkEdm_d. M3.61% 16 A7"5BRIND YT AX%E 4 D AR L
72 64 :ﬂ%ﬁx%m ULTWwW%. DDR A EV Z¥HE DDR 7 R L A% % 5 E] U 72 #5224 2 b nft
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e N
Qre Qoret0 #1 #2 #3 Qoret0 #1 #2 #3 #4 #5
Huss H H H HL1$ } — E 3 — EL1$VIPT({)§*E'7I~I/Z’C‘§I<)
| 1 L1yl —1 L #5855 /N0 5%
1 I I = (ME7 KL 20nodul o-4)
B0 FBlH B B3
L2$ L2$ L : : 123 P PT(#IE 7 KL 2 TBIK)
| | 1 1 1 1 2R TIDDL2E R
WP RL A T—BIRE
Mem Mem Menf 4327 KL R)
(1) BAfb7ZRHERK (2) L&A (3) LB/ v HEl

Qore#0 #1 #2 #3 #4 #5 Cbre#6 #7#8#9#10 #11

i TXBT I TXBT T
| | | | | | | |
o] e Fedl Fed el fe fe e Lsicnuniga, (o) s BAY, o
BEY 2 TREWN 5270
............... YD R-IEVSDE D
|
D RECTARY
I e A e e e N e N I O O O NeIEE 77 I\I/ZEAL;
T T &SR8 DLRE(MES ) = EEIE
%7 2 A Y H#0— % 2 A8 #11 WMET KL RAT—ERITRE
LT3 Nem L1 Nem
(4 LRF1 LU M) %EEM
\ %

3.5 ITBOEIME F vy ¥ 2 DO BGR

FOENTENEI FARIIERINT VDS, £ FARIZIFZTHMOL2 F vy ¥aEEIntsy, 77
AZNDE AT NEIET RV ALEBOWIY KL 2L D 2BIND. 72, £ DDR AEVITHIET D
L2-DIRECTORY (#1# DDR 7 RV AIZHIST 2 AR L2 F vy ¥ a T A VDY AT ANYIBEALE % &
) DBE—2 3 AXANICHEIN TS, L2F vy YadPWH DDR 7 RL AL A VA ) —=TINTH
Y, FAT7NOOSEERE L2 ANV 7O )GIE—EIZHR ES. & L2-DIRECTORY & & /32 7 12
LTWb.

XT, YEINVZIZBNTL2F v ¥ aI AN UAEAE, SRICHEHALZYWE DDR 7 RV AR5
HE IS 28ZRKDD. HIZ FAZTHDEEG, L2E O L2-DIR IZHWEDLEZ{TW, 77 AZD 1.2
WHEEELZRTNE (B L2-DIR IZME BRI NTWHARTNE), B2 7 ALK DDR IZH U THRER%Z
FITLUHEZ I ARDL2TAG 28HH 325 (A L2-DIR ZEH L AR) . EHFO L2-DIR IZRW& bt -k
R, 7 ARIIFHET 2854 (H L2-DIR 12881 H D5E), M7 7 AXHN L2 I8 U TRIRER %
195, At LoEgE, L2-TAG ii Shared {R%& (5t L2 A% Clean DA £ 7213 Owned+Shared RHE (5T
L2 " Modified DE&E) NEATL, FXIAADYE I Modified+Invalid IREE (o€ L2 % f&xh1k) ~B1T7T 5.

S ﬁ%bt%@DDRTbvx#@77xaf%ézm,ﬁﬁgﬁ%m731&WQm%Lmﬂy

RS S, HY L2 30270, BEOF Yy YasA VWA THIGEIRERTITRIEL, EHTH

BEIKETO L2-DIR IZMWEbE 2170, 175 2212813 0E, B2 AKX DDR AEVIZHLT
SRERZ T UBERICITSRFE U721, L2-DIR Z2FH95. £ L, EFDL2-DIR IZHW&EhEEiTo72
fER, fthy 2 A FEETE5E, BHRNOZ 7 AZNL2 16 U TERERZEX TS, HNOZ 7 AZN
L2 IZB BRI U CRBO ML 2 170, BfRIANIZIEEY L2-DIR 2 E#H L, Fvv ¥ aNAIFERTIZ
BIET 5.

B 3.7 IZEREE AT Y EM e X vy Y adBFRERT. (77220 FlidimE A €Y EHEO RS L O
HEHIZOLL FyyYadREBIZEY DEINTVD, Ll FrvyamikiEld, NC. ALl Fyvyyay
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CREY—/RE—R] CRNA7ZLAIRY MLE—NR]
Qore#00 | | 01| |- | |15 Qore#16| [17| || |31
1 DL LockB 11 DL LockBH
128K | | 128K WB 128K | | 128K WT.
| [ ]
DIU ARRAY | DIU | DM
L2F ACC #16
X| | X
| | l l ol b l |
| | | | | NEN | | | | |
OOR L2#0 | Lo#l L2#7 OOR L2#0 | L2#1l | L2#2 | L2#3
YPIBHO aM aMm aMm HpIEH aM 4M aMm aM
I I [ I
( é%gmﬁm N ( é%;ﬁm| NEX)
L2-TAG| L2-TAG| - | L2-TAG L2- TAG | L2- TAG| L2- TAG| L2- TAG
L2-OR|L2-DR| -+ |L2-DR 12-DR| L2-DR| L2-0OR| L2-OR
( CORFOTRIZ I HTF i) ( CORHLARIZ I W )
(V7 MEEZERREE— K] (V7 MEEZERREE— K]
Core#32 | | 33| || | 47 Qore#48| [ 49| |- | | 63
11 DL LockBA 11 DL LockE
128K | | 128K WT. 128K | | 128K WT.
[ 1 [ 1
ARRAY | DIU | 0V ARRAY | DIU | DM
ACC #32 ACC #48
X| | X
‘ [ { { { YN { [ [ [ |
\ T T T T T T T
(%IE‘%E%&, M s«wﬁlﬁ4t) Ul |U ( Wiﬁﬁ'ﬁi, Cam SAT’C“E‘%%NZ)
R L2#0 | CSM20 | CIMi21 | Cawvi2 LR L2#0 | CSM#30 | CIM#31 | CIMi32
YIBH#2 aM 4M aM 4M YpIB#3 4M 4M 4M 4M
| \
L2- TAG | (£ 1HEADDRT| NDEX) L2- TAG | (£ ¥IEADRT| NDEX)
L2-O R | ( DCRe2FEIHIC ) L2-O R| ( DORY3FREE IS XTI

3.6: LAPP64 D3 ¥ ¥ a bk

%, Li1-hit 25EH I 70 L1 G805 D L2 MU FOFUIEREEE & OF f§ 1R\ VIREE, Li-dirty 2EH 37
D L1 BAER P DOEHUIRIEN L1 IZ U VIREE (L2 AR OB ICE SR I NTOARWVIREE) 2RUT
WA . EEHIT ] FIREEITICET S AN T, X2 M, DTU, 1/O 750D Read/Write 7 7 & A, [t
37 FNFEEITESMO I TIZET S AN T, X7 Kb, DTU, 1/0 25D Read/Write Z/R LT\ 5.
Firmware $i835 & O 1/0 HIHSESIE LAPP64 DV £ v N IPL MWD 72 O DRk T 1 7' Lk (&
a7E) THY, ANTBEITTI/O DA ) VEyy ¥y TIVTHRIETE 5.
OS g & 02— DDR I3 L1 F vy ¥ aBGRTHY, HHIT D L1 A% (L1-hit) TH D
IRFL ﬁﬁ:l 75D Read BRMPFAEL 2856, EHATMAT L€ L1 OYFET 1 V& Shared REL 25
(O) . HHa7® L1 A% (L1-dirty) TH DM T 5D Read ZRMVFEAEL 256, HHIT L1
DYETA VIE—H L2 IZE IR INT Shared, 137 L1 DYFET 1 VL L2 »Saed it U 7212 Shared
(@) 2%, a7 H»50 Write ERMFAEL 256, EHIT L1 D437 1 ik Invalid, 137 L1
DYELET A vk Modified (k) &A%, {EHI 7O L1 2AA% (L1-hit) THDHEIZ DTU 12X 5 H TAA
b‘%ibf\_ Gitr, Mik L1 ONA iﬁfxﬂﬂjka"bé (O). &7, EHATY D L1 ¥ER) (Ll—dlrty) Th DI
W DTU IZ & B5A U ERIEEIRAAPREL 256, Y% Ll OWNAEIE L2 BEMDFIEBEW T I %
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3.7. DDR/DSM S D N EEE 7 )V 33

4 N
_ p= = g ftba 7
TIEARTT T \ \ T | |
ZHAS R KL DTU 1,0 2AHAS XYM DTU | /0
VZAPE RIW/ R|W|R|W|R|W RIW/R|W|R|W|R|W
FrovarefBis, | NC — | =X | X|X|x]|=]|= Bz (E—ZEEH)
CBREg L1-hit QO | X |X|=|0O0|-|—||O|*|X|X|=|0O|—-]~-
(LY L2B%D) Li-dirty |©|©O | X | X |®H | WA | — | — @ X% |X|x|m|m|— |-
USER DORAE L1-hit @Q|lo|x|x|—-|O|—-|- Ol |x|x|—-|O|-1|-
(LY L2B7%h) Ll-dirty |[O|O|X|X|H B |—|—| @ |k |X|X|®H| B | —|—
|/ CHilfE s8I NC — | = x| x|x|x|=]~- BxE (F—ZEH)
YD EEDOMEE LS, L1-hit ©|o|—|0O|—-|0O|x]|x — || x|x|=|0O0|x%x|X
(L1 H»WAES)
DBV SATHE 1S, NC — | = X[ X |X|X|X]|X X(BAT7HDOHSEEH)
¥IIECIVER TS NC — |- x|x|=|0O|x]|x Rz (F—ZE2[H)
CSM SATSER NC - | =] X X | X | X | X X(B3A7HADOHSHEH)

X SBRAE (FISARE 2RIz )
= - ZRBAE - (RAFEFvy>ad 7, TOMIEDW
O -8k (N—KUz7ICLBESR uft)
W LBl o (N— R T T7IC &L BESRED
* L*-FEg (N—=RIZTPICLBESRE uft) >HI nval i dHtEMdi fy
@ L*- s --'(/\—I\WIT’L_J:%u?F’E‘S{ 5IF) - >H Shar ed +tiShared
O L*-#%& "-(/\—I~'717 & ZEEG{REE) - >H Shared HtiShared
OLHIT (B
- 4

3.7 ATV /L vy Y aDfR

b3 2, DTUICEY L2 BEEMD RIS et U 2Id&E S Aa»rbnd ().

[BM£m®L1#v//1@mwi,os%ﬁ%;@:—ﬁDDRﬁﬁtﬁﬁ?%é U, EHaY
MHEDT IR AETA NAIN—,RY), RTZRNVE—RDT 7RIV —RIZL2ESAA GEHATHED
ARE) L DBEWMN— R = TIZE Y HEE (L1 OWNEERL) Ihd. /2, a7 01560 X ALK
I 7OLLIE VF Yy vy 7N, BHIATOLLIZER (514 MRV —) THB7-0, FEKIIN—R
DT 7IZ& D L1 OWNERNIZ &) BEMEI MR I NS,

DSM-SAT 4, CSM 4, CSM-SAT flid /v Frv ¥ TN THD

3.7 DDR/DSM $EHi D REREEE T IV

FHEA T ZEH EORE T RV A% a7 RBEFERICHN S 5EDOWNEREIEE 7)VIL DDR ik & DSM
L THRAED., g, EXAAMaTEA, HAHLMITE2B BloroA&) LU, BAETDY
FARIINIET S DDR Y RV AZHAWTA L BALHIZEEY 2562 8%E$ 5. DDR #HTI3E L1/L2
Yy TV aNRIZAENTHY, ADEZIRAALIZASGO LI Fyy¥atRd (ZORETIHELZEIIAA
b)) . #Bdd 2 BOHAH UEIZLI-TAG IZ Shared PERINTWVS. ZOFERETIZ, AR
LETDL2NAVZIZH LTI 7 ADFELEF Yy ¥ a T VEGMLERPEEIND. BRFETD 7 5
ARD L2327 TlE, #%4 L2-TAG IZ Shared B LU L1 A% (% L2-TAG &/ —2 5 AZIZfrET % 42
37D L1-TAG A5NREER £R) L FRINT VD3 . BO#FEY LI-TAG IZ% Shared BWERRINTVD
FrvvadA VEMMLEREZE U2 L2 N 7 TlE, 3% L2-TAG DIREEIZEE D &, L2-TAG 7° Invalid
WA IND L HIZ, BOFY LI-TAG £ Invalid IZZTE I NS (Shared D Dirty TIEZR W 2N
FIFWELTI) . 20K, ADEY L1 AOEIAANFTHI L1-TAG »% Modified IZEEF I NS, Z
DIRFETIE, AEFD L2 /87 DY L2-TAG 1% Modified TH 5.

BT O AEERTS201Z, BRIIZLL Fyy¥ald L2 FyyyallfLTo V2 =Y T TRIFAER SRV,
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KIZ, BOE—T R A1 LA HTHE, BOLL TlEF vy YaIABRMEINE —~7 T AXAD
L2 NV I ANBIRERPFEITIN, IHIZI2NAVITEFYY VaIANREINS. &4 T2WH T KL
AEBMFIET 20 7 AR M 5NT WD 720, E RO L2-DIR IZfIWGbE 21T 2R, AR7%A
L2F Yy yagA URNAMD L2 NNV ZIZEET D I EMNHIHT S, ISIZAMDO L2 NV 7128 L TH1
FREFHITU, siAH UMEZZE%, BMIO L2-TAG 1 Shared ICEE I NS, BB, Ao L2307
MSIRERE ZFE U 72, #idd & 512 L2-TAG I Modified TH 255, ARRNEIXAD L1(Modified)
WFET D, 2070, LIS U TEIZHNEDE 217, Ll A Modified THDGAITIE L2123 L TE
SRU DY, 12 % Owned IRENBER TL2HENRH 5.

XT, BIZFIBTAEDSM 7 RLAZHAWTA L BERHEIZEET 254 %BET 5. £ DSM IR
TRZITIIBT2HEBOALL F vy Y aBEGHTHY, ADEZIRAATIHED L1 FvvazRHET,
EHEBODE DSM IZX L TirbNd. ZOE, BD#EY L1-TAG BWREIN, B TH2HEIXEY L1 A
kI, ANSDEZIAAT—Z N DSM IZ EESIIND.

JIZ, BAE—T KU AWSEHANTES, BOLL TREF Yy Y aI AWK X NWES D DSM
MO EAH UMBMTHONTEY L1 WA b .

3.8 7ItESL—YDOEEFE—NR

LAPP6A D& ITIZHBRINDE T 785 L —& T, EFMKELT, 7TVAE—RBLIURZ bV
E—K, £40F, WINUL L OOFEE—RBIYR—b I, 72725V —RE2MAETTRRANS
TavwH e UTHMEGSZIERETTIE—RZ2IET VLI E—REER., 7075 AIFET VA E—
RIZEDEGBBIN, TV E—REBBGSEZERT MV E—REBRGHICEI) KT — RANERT
5. F7, HEBME TR, mUIBE U ZEREBADIEICEY, ETVIE—RAERTS. T4
b, 7OV AR THE— NZYBATHHATL ZEMWARETHD. ALV — T2 RET % F— O
EMATIZH LT, TVAE— REBGSEMBELZBEIET VA 8EIC & B EEFEsT, £/, X7 ML
E— REBGAEZINELUZGEIEARNY NVEEIZ X2 @EETE2RAD. 2720, mANIV— T %8I fiE
MrUZKER, TUVAEEEZERY MVEIERSHEETH D Z L HVHIL 25481018, YFET— REBGS
FEEHXN, ET LA E— ROZEMEETHFEITING. B, T— REBINTHETH D ~ODEMII,
FE—RICKY R B,

3.9 7LAE—RK77+E5L—4%DDDR/DSM £

TUVAE—RIIDHBET 7T L —RIEFLIF Yy YaD—HEARKOLL Fyva UTHAL, &Y
% R/ODREFAEY L UTHHT S, fiEOEEIET RLVAICE>TERA>TEY, DDR &KW LT
1354 ~3y 7, DSM FEIBIZG LTRSS A hALV—2 4% (CSM#EBIZ LI Fvyv a7y L1 E—
R7272I L —2O%HMN). M38DE1HBIUHE 25L2 22K LAZEDTHS. TVAE—RT
7% TV —RuEETIEIHHT 2 DCPL @D > H FLUSH #4881, T bNY 7 DIGEIZDAER)
THY, 74 M AIN—DEEIZIFEHIND. 4805, DSM gz #iHT2 212k ) A=~y k%
BWETIENTED., 72720, L1Fyyyak DSMIZH T EIAAREIZIEL D DLE, 71 NAL—
FEHD2HIZIE DSM & DRI FIFO 231 2 MENRH Y, 2 DDOMEREAIFMEE S.

ARRD & 5 T — RELALD DSM FEKEIE 710 N 2V SFEEATRETH UL, DDR HEBICB I 2 A n#dtE A €) Yo ha
WIZHRT RS 74y 2B L VAT UV 2HIET2 28N TES. /2720, DDRFEHKTOF yw v a s VEMOEZETD O
VAN, 7= REAOEZETO N IVPBELRY, HMASGHOEORINZE ) N— R = T HFIPEHETS. L, 7T—RH#
FAIZADRIER BIEET 2 Z 22 DSM OFERHARTH D2 5I1E, N) 7RI & U Chlzei% gHI12#& 1), DSM gD 7 —
REATIR R % A0, TADY, DDREEBEFRUEEICED A Y TV AV RTDILIC&Y, b T7q0v 78 L1 Ty vidikic
BEMWN— REFERIZTEHAEZEZOND.

SA—RYZT7HVHEIMICEEAT— R2Z2BINT D HEEEZLND. BURTI, 3V /310 0T NLDE— REBMS 28N
UTCHIE L 2R 520,
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310. TVAE—RT7 I L —&YE DTU Ok

depl w0, Wi, w2, WBICHH L | CORSESIICH17 27 LA | DAMEIC BT T7 L A L1% {42 L DeME#E DAV MLE— R
e Wi te-Back | EiE Wi t e- Thr ough (LOBVRE &)
addr/len=0D Ll-dirty | EAL &7 (4| (EZ4E) F
%\ayo) PAtEY P
W | R ESICLL-readHEE MWL BE REH
WHESICLL-wite WIRE
Ll-clean | E @& €3 E@Attd (FREE) (BRH )
+tEW | PEHEET Pattd .
RESICLL-readvBE | R BB IILL-readsEE XVRIEE DAY E
WEBSICLL-wite WL1EDBMIw i te(WT)
(LLOBFI A A ATEE) 2= I$F FOTIRIX ?
addr/ | en=NEW L1 d|rty Fflus (ZHE) (ZYE) F: VST
% P: prefetch(r_and w:1) P \LD
Eﬂw R E5ICL1-readvBE KRB ZEDRDEF KABFREDRAER | | REH
WHELICLl-wite WiEH
L1-clean | F:\=0 F: V=0 FEEBLTLL (BRH )
BHAE | P prefetch(r_and | w=l) | Pprefetch(r_and wel) PEELTLN
RESICLI-readv®E | RESICLL-readv@E R C8Miread(del ay) 3way
. WEBSICLI-wite WL1&EDBMIw i te(WT) WEBMw i t e( del ay) 1na
(LLOBFI A A EEE) 2= I$A FOTIRIX ? SERE 2= IZA FOTIRIY 7
DOPL DCPL DCPL
LD— LD— LD:—— w—W—
LD— LD— LD-—— M—AD—
M— M— M- — ST—
ADi N}; m..i...i
— | Qe S‘I’ff ......
(L1) (L1+FI FOHDRN) (A FOTBN)

38: TLAE—RT7 2% 5L —40DDDR/DSM 2

310 7LAE—R79ES5L—4%&DTUDES

TUVLE—RT7 7RI L —XIZEMTLL (1 bXv ) & DDR DT —Xfz%k (ANTA KT
T 2A%ED) 2AESEHEZHYTES (1048 MEBPE EHERRE ] (TS . &7 L1 BESKOFETH;
M 1., 2., 3.O&EFHCKVEEIND.

1. DCPL fix43 %47 (L1 = DDR-X ~ FLUSH) -+~ &%
2. DCPL 43¢ ¥ (DDR-A #i%= L1(LDM)) -+~ {Ki#
3. Array 17 (L1(LDM) = L1) -+ &i#
4. DCPL 43 %417 (L1 = DDR-A  FLUSH) -~ {Kj#
5. DCPL fir43 ¢ & (DSM-B = L1(LDM)) -+ (K&
6. Array 17 (L1(LDM) = L1) -+ &i#

¥/, TUAE—RT7 IV —4N L1l (51 h2AN—) & DSM OBDTF—Li5%E (ARTA RT 2
CAEARETH D PR L 2) ZESEHBEZHM L, DTUIZ L2/CSM & DSM DD T — & igik (Lkk
BANTART 7R ANAEE) 208CcE2 (105 8 THRANGS 70275 ADET) ) . Y7 b
7, ROFPMEIZEY %“-—&ﬁf:i%_jsotZ}“%ﬁ‘ﬁ%%%@iﬁo“b‘fj—/\‘%\yﬁbﬁzifﬁé_tybi‘f»%é. &7
LA BIERROFATHFRNIEZ 1. & 4. OGFHI IV AR I N, R L TRk E A —NT v THETT D072
17, DDR fHI % W4 & 3 2 ai0d @%JHE&U%;«JL 7Y MEE.

DTU-READ 43 %17 (DDR/CSM-B #ii= DSM-B) -+ {Kj#, 72720 2-3. LA —/NF v THE
DCPL %5 ¥47 (DSM-A = L1(LDM)) -+ & -+ BLETD CSM-A = DSM-A 234> T\ 3139

. Array 47 (W.T. R—2® L1(LDM) = L1&DSM-A) ---
. DTU-WRITE fir 4 %17 (DSM-A = DDR/CSM-A %)) - i

DTU-READ @4 %47 (DDR/CSM-C %= DSM-C) --- {K#, 727U 6.-7. LA =T v TEE
DCPL it 4 %47 (DSM-B = L1(LDM)) -+ & - 1. B> T\ 3139

Array 347 (W.T. X—Z® L1(LDM) = L1&DSM-B) -+ &#

DTU-WRITE 4 %17 (DSM-B = DDR/CSM-B %)) -+ {l#

T I

e R

A—=N=T7 7% IV —ANEA =17 LAPP64 Fadl{1k% - FEAGHEAL Y.Nakashima Proprietary & Confidential
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EEHEL YRS | RE | EOEK
DU GONTRL FEHE | O EnERAIA 1 {ELEIETR

— DIU BLKTCP eS| DOVRAERIEI T Oy V5B KL R
DTU CBLKAD IR | MEBREIEIOY 27 KL R (RFR)
DIU. CBLKST e | MEBHFIE T Oy R (FR)

L—>

— | DITB.NEXTAD | JROODSMAMEHIEI 7 Oy 7 5887 KL R
DIBTRGY |%&x7Ov/oREh)H &L LAY
LEAIETOY 7 DESEET

L—>

DIB NEXTAD | 00000000 (NULLIC & V) #&ii#)
DIBTRGIY |%Mz7OvsEsEb)H &L LAY

3.9: DTU filf#l L Y A& Ll 7Ty &

3.11 7 EERiE#E (DTU)

a7 RS (DTU) 1%, DDR, DSM, CSM D7 —Rfzk %2475 Z LN TE 5. HEDOBICHA
TRHIEL Y AZBELOHE 7Oy 7 ONEZEK3.915RT. DTUIZIK, BEB X OZEDOBICK « i
257 RV IUHEEE UT, B, M, ANTIAR, 2EHAMNIA RPE[FINTHS.

ALY R L ADMRIE, DTU 2 ET2EaAT7 DT R L AZEBERE RS . EEOHIE 7y 7 hhd
NTVWEEAETH, B2 ICHBEINIHMILT R L AOMFRIL DTU &£EKdD DDR-SAT, DSM-SAT, CSM-
SAT ODRNFIIHRED 2 L IERBBETH S, 48, 7 RUVAZBOLERHE, DTU ZHKFO PEV.DDRSAT,
PEV.DDRPID, PEV.DSMSAT, PEV.DSMSPC, PEV.DSMPSZ, PEV.CSMSAT, PEV.CSMSPC,
PEV.CSMPSZ ONEREFFIZ L W Frbnd -8, DTU OFEI AT % £ TOR], DDRPID, DSMSPC,
CM@PC’ﬁﬁ?é%?ﬁbxwﬁﬁéwﬁbfi@6@v~DDRVomfiDDR%WWTPuxﬁa

BONDYHDDR 7 R A% T 5. YHL DDR 7 R L A2 MG @m IEMRL2 F Yy v allk)E
ﬁm*MTBU DDR OWAEL L2 F vy Y aOHNFIFN— R = TIZIVBEENHRF I NG (L1 F v
YaDWNREFRK) . DSM | wai%D&W%W%%WTFVX#B@b%é%@D&MTFVX%@%
35, %@D%ﬁi@%@:?’%UH#BMTBU]ﬁ#vvvni%mb@wﬁ§37®L1#kvv:
WBERTHD. £I7HDODSM ONEE LL Frv Yy aDHNEIIN— R 7 ICEVEEEHZFEIND.

3.12 DTUDOHIEMEET IV

DTU IZ& a7 I8N TH Y, 3.11 ik~ DDR, DSM, CSM D F—&iiEklk, £A€) %
EEZBTL20TIHARL, 37THIGER~ZZ T 750 DDR, DSM, CSM ZIBEEUFIEIZKES. ThbD
L, Fyv¥alEEs 4O mENIZIE LW Read/Write BIfEAN— R = 7 IZ X W REIND. 2 D7D,
DTU £ DOMRAFH D 72D121E, F vy ¥ 2 BEEMMRICED 2 N EIEDHMESBETH 5.

3.13 N\ 7EE#E (BAR)
T 75 NEFREEE, HONCO, AT IIN—TIZETE 1 o AFEEOFEITEIEETLII LI

VY TaATIN—TEEHZ LU LT, TOT I AEFHOMEEOSTCH - 0 AID IZET 59 72
T I N—T kDR E R T 2EETH S, PRI 0 AEPREE 1 FAYHRENSRY, £ELI T HE
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BEREL RS | RE | BORK

PEV. CRP g | 0 7 BSTHREY, L 17ESTIREW

PEV. QREHO0..63] |4 | RO 7BSICHBIEZ2YWEIT7ES 0-63: R 7AR 255 20 7EM
BAR QCRSPC JE4F | /N1 722/ O: space#0, 1: spacetl

BAR QORVEK I | EOTBESNYTIRY (64bit) O EHRRA, L AR

BAR QONTRL | AYERFGE 0 ORYER 1 1 AEEXR

BAR STATUS e | BEPRAERT 00: JEEHRIREE 01: RES 10: O AHPAAE 11: 1 EHAIREE

3.10: BAR #Ifl L Y 2 4

FEDFRIMPIREEZ L, o7 LT oM E~ZIZ 1 RO WTNAZIEE U COROE M S EE 2
KT B LIZE)REAFET S, HHTAHEL Y A2 DONAE%K3.10 12759, BAR.CORSPC LU
BARCORM&{ TEVNY)TEREBSION)TYAY (BT a7 7V —T) 2EHL T BAR.CONTRL
SO EMAERZFITT 5. FPEROEELLY T AT TN —TDHNEIT ERDZNDIETETIVIRIETH
é.BARMWHEK@,BMMDR%@H&@BARmntKK%d<ﬁ%%%ﬁﬁﬂﬁhé@

3.14 T FIE#EE

DDR #fz, L2 /N> 7 8L, Fa7#A, LU, EITOXKREI=Y MEA GRE/MNIUTE R,
K DSM DA BB AL, % F vy ¥ 2B O BIRHIE A & &) (ZED RIS d. HilfE
FREREIPEIRRRICIE, FEPEWREE, SOMRRPIRE, (RHEERE (EEBRY) , @ERENH L. AR
@%@%%i,QJTitimJYW%ﬁ?émwQ%ﬁKié(EHYQ%ﬁE%%%@%Q@ﬁﬁ@H
T WO DAHETRE) . 2, Ab—L Y Fyy Y adfililiiige ENREHONR L RS,

3.15 EXFEBEEE TS v bkR—

PLEIGRAR MO BERME 2 MEET 5 720121F, &L ARANVOYIal—XA%2HETDIIENERTHD.
X 3.1112, MEFL ey I al—XDBRERT.

68 7 AR, Bk 2SO IREDEIZEE T 5. DSM Bt % W - B E eIz £ U BAR Bk L Ak H
HaERTEDDTHNE, BARBEIIATTHD. HDWVIE, FilHED &SI BAR QAT HIZHNZERTE 255121
DSM % Fl O - BRI A TH . MHICEABENH Y, HERENKETH DAL, 10.5 Hid & 5 ICHif&RE % fHF X &
SRR E D, —RIC BAR BREIZERISRME 2 VD HEEICHA, HO T 2 - EIfbAbE2 =AY RAVNI VW EEB I LND.
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Inst.Level -S nh. Inst.Level -S nh. RTL- Level - S ni Parallel -Snb.
+cycl eSEtE (Verilogfk L L) (BRE - &%)
BHY : BRERELE Br: HVVHRERTE | | BRY : MRS | BR ERMERR
IZ7TUMEEREE | 7 7Y ERERET
137K (7 RL RAZEHEEERL)
55 1 BB 5 3 ERBE
QC: ASM- D SASMI: LD (Scal ar ép %) | QUER#F -
SHIE X E 1) ZERIODOR NAI ST -
521 / Q Host - Emul at i on) NAl ST - - (MRERAE)
— ik NAl ST -
FZ2h70O BEBEIAICERE —Z ZOTWICER
1IS29BR (ETNLEIE64TEAHEE - AT ESTHREE - 7 N L JEHREERL)
25 2 ERBE B4 ERpE )
(HR2FERBERE?) L2- D REFHAME R ST
A7 IIN—7 NAI ST -
LR¥+v v a(l2-0R HU -
W5/ B — 3 7 BT HIEER NA ST -
CaM NA ST - -
CcsM NAl ST -
DruU ?7? -
BAR 27? -
F2Z2h70O BEBEIAICERE - Z ZOTWICfER
40S2A9EM (64 T7HBER - ATESTIREE - 7 P L ATHEELL
25 5 ERBE %5 6 ERBE
(H23EE ) (R3EERICLE)
L2- O RECTCRY - - HU -
B OTIEEE 77? -
EHIER (QT7BSTIHRME - 7 RL 2THEEDHLY)
gD
TRERERE
7 BEETHEE
OCR7 KL R &3
DSM SAT fAbL NI - — BWELL AL
IC/S(\)ASAT (F&EhR) (HmiEHRMN)
F rnmar e
(03]

3.11: BEELV Ve Y X a L — R DORR
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Chapter 4

~.1

4.1 SRALYRY

32bit PUH L Y2 & (GRO-31), 4bit &3 — R LY A& 2K (ICCO, ICC1), 32bit Y > 7 LI AX
(LR) ZfiAT\%.

4.2 XTA4T/ZFENERLYRS

32bit A 7+ 7 JIRE NS L Y A A (MR /FRO-31) %fii 2 T\ . BURSEFE NSO A (IEEET54

BURGIZHERL) (AR ThD. 72720, HRSETFE/NSGREAE AL, %835 C-RTL ETIVIZDA
FHEX N, FPGA ETIIH LU ASIC EFIIIFFEEI N,
~ N
(= s | 0:1FEEK. 183
NA T AEE e | B/NEEUE: 0
NA T AFEE: 1-254
31 30 23 22 0 R FEEE: 255
| s | e | f23—f—f1 AT Al 127
NN e AT EER L | e=0: L=0
0<e<255 L=l
e=255: L=0
& woof
RIEFUEEL R 5 fEBR K Heftn
s 0:1E%K, 1. 88K s 0:1E48%, 1: 25K s 0:1E48%, 1: 25
e e=0(I/NEHUH) e e=255 (K e HH) e e=0(I/NEHUH)
L (0) L (0) L (0)
f 0 DA+ f 0 f 0
FHA | (1) 271204 (0.f) KX | (~1)* %00 FKHA | (~1)°%0
IERUEEL FEH A
s 0:1E%K, 1. 88K s R
e 0<e<255 e e=255(Hx K5 HUH)
L (1) L (0)
f 0 F721% 0 DAL f 0 BAt
fadgaEp | 27126 — —oF127 = U f=0XXX--XXX
IRERHIRH | 1 — —(2—2723) FEEIH UL | f=1XXX XXX
FHR (—1)% % 267127 5 (1.f)
N /
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Chapter 5

a0 R

5.1 FREXTEYZEMHE

5.2 DDR7 KL XZ#E (DDR-SAT)
5.3 DSM 7 KL 2Z###E (DSM-SAT)
54 CSM 7 KL 2Z#i#E (CSM-SAT)

55 Fyva
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Chapter 6

rhl 1]

6.1 CPU DOENEIREE
6.2 HIEILIRYDEY fFiF

FATOFIEHL Y A&, YEA T EHE L OmEATY Z/ICHBO Y RV AR EI NS, il
VIAZDFERIZ I TEITHNTHY, a7 OHIEL VAL &2 EHESRT DI LIXTIR.

6.3 Ytvh
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T(HE)X HEL Y294 1Ri€ | EDOE
0000 | QCT. GCRVBK Iy | RaAT7ESHETRY (64bit) O FIERRHA, L HIESR
0008 | CCT. RQIYPE JERF | OBBIER L{ELEEXK
0010 | OCT.SPAINT FERE | 9sp A EAME (COMAAERIFET KL )
0018 | OCT. SPLI MM IEHF | p TERIE (DOMRHERIHEE 7 KL R)
0020 | CCT. PSTART FE4E | PCIHAME (DORBAIELERAIA T KL R)
0028 | CCT. TR GD FE4F | sleepfiRbR b U H (BDOVAMER 7 KL R)
0030 | OCT. TR MK I | sleepfBR MU A (TR 1E)
0038 | OCT. TR @ FEHE | sl eepfRIR MY (ARHEF T RME)
0100 | DU GONTRL % | O BnkBRtA 1 RIEfET
0108 | DTU BLKTCP FE4F | DOMAAEIHIEI 7 Oy Y %ET7 KL R
0110 | DTU CBLKAD I | WBFRRETOY 7 KL R (RKR)
0118 | DU CBLKST JEF | MEBREIE T Oy VKR (RF)
0200 | BAR QORSPC JEHF | /N 72 0: space#0, 1: space#l
0208 | BAR QRVEK EHE | RATESN\YTIRY (64bit) O FHARRN, 1 AHEER
0210 | BAR GNTRL JE¥E | MERERAGE O ORERER 1 1 AEIEXK
0218 | BAR STATUS JE4E | AEREERIR 00 JERHRAE 01 RER 10: O EHIREE 11 1 AHPREE
0300 | PEV. CRWP i | 0 A7 ESEMEY, 1L IAT7ESELREY
0308 | PEV. CORSAT FHE | 0: DOR SATEY, 1 OOR SATH %)
.ODRAD DOR SATEAEMRRICEHERT 2 701D
0310 | PEV. DEMBAT FHE | 0: DOM SATEY, 1 CBM SATE %)
. DBVBPC DoM SATIC{F 9" 2 DOM SATHIfEI L ¥ 2 ¥ B85 0: space#0, 1: space#l
. DBWXZ DM SATDOR—S 4 A X 0:4KB, 1:16KB 2: 64KB, 3: 256KB, 4: IMB
0318 | PEV. CVBAT HFHE | 0: CSM SATERR), 1 CSM SATE R
. CS\VEPC CIM SATICfE R § 2 CIM SATHIEIL ¥ X H BEES 0: space#0, 1: space#l
. CWZ CIMSATDR—I 41 X 0:4KB, 1:16KB 2:64KB, 3: 256KB, 4: 1MB
1000 | PEV. TCAMDO ¥4 | V, WP, G P D SREEADCR TG #)HED0R ADDR MASK
1FFO | PEV. TOMWFF
2000 | PEV. GCCREFF00 B | ROT7ESICHBEIE2YEITES 0-63: 22 7H 255 23 7HEMN
21F8 PEVCD:CFPGS
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Chapter 7

24 A H
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Chapter 8

)

8.1 FRV 4R

FRV @S ERD>H, LAPP64 IZHBWTHHAT 2 ma 2524 5.

8.2 SPARC#HSHR

SPARC-V9 @ ERD > H, LAPP64 IZBEWTHHT M %5%T 5.
8.2.1 ®@m{/II—T0

illtrap, bpce, bice, bpr, sethi, fbp, bfcc
822 ®E/II—T1

call

8.2.3 @WHIIN—T2

add, and, or, xor, sub, andn, orn, xnor, addc, mulx, umul, smul, subc, udivx, udiv, sdiv, addcc,
andce, orce, xorce, subce, andnce, ornce, xnorce, addcce, umulce, smulee, subcce, udivee, sdivee,
sll, srl, sra, rdy, movcec, sdivx, popc, movr, wry, float, fcmp, vis, jmpl, return, ticc, flush, save,
restore
8.2.4 ®WHIIN—T3

lduw, ldub, Iduh, 1dd, stw, stb, sth, std, ldsw, ldsb, ldsh, 1dx, ldstub, stx, lduwa, ldf, 1ddf,
stf, stdf, cas, casx

8.2.5 FDho&ams

fmadd, fnmadd, fmsub, fnmsub
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. = P
K82 AT T MR
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O fm%
MK opcd M(sl) sop M/im{s2)
MNCFO 11 1 1 1 1 0 0O 0 O 0
MLL M, i nm >Nk 111 1 1 1 0 0O 0 0 0o 0 1 Wwiehit> 7 b
drv = ((s180xF1110000) <<s2)| ((s1<<52) &X0000F 1), /* i mmedi ate */
MRL M, inm>l ‘ 0O 0 0 0o 1 O Wwiehit> 7 b
drv = ((51>>52)80xffff0000)|((sl@OxOOOOffff)>>s2) /* i nmedi ate */
MRA M, i nm >Nk ‘1 11 1 1 1 ‘ 0O 0 0 0o 1 1 Wiehit> 7 b
drv :(((int)sl>>s2)80xffff0000)|(((im)(sl<<16)>‘>(16+52))80x0000ffff); /* inmedi ate */
MR2H M - >Nk [ 1 0l ‘ 0 0
drv = 32=0’>((51<<8)80x00ff0000)| (sl&DxOOOOOOff) ((s1>>8) &0x00f  0000) | ((sl>>16)80x000000ff)
ME2B M ->Mk ‘1111110‘ 0O 0 0 1 O
drv = s2==02( ((s1>>16) <0x100?( s1>>16) 80xf  : 255) << 8) | ( ((S1&OXF f f ) <Ox1002(S1&OXF ff)&OXF f : 255))
1 (((s1>>16) ﬁOxlOO?( s1>>16) &Oxf f : 255) <<24) | (((s180xf f ff) <Ox100?( s180xf f f f) &Oxf f : 255) <<16) ;
MBML M ->MKL ‘l 11 1 1 1 0 0O 0 0 1 1 o0 Ul6+L.16->L16
drv = ((sl>>16)+(sl8q><ffff))&)xffff:
MW M - >MH ‘1111110 o 0 0 1 1 1 UL6+.16- >UL6
drv = (sl&DxffffOOOO)‘+(sl<<16);
M2BD M, M - >Mk [1 1 1 0 0 0O 0 O
drv = (((s1>>16) <0x1002( s1>>16) 8OXf f : 255) <<24) | ( (( S180F f f ) <Ox1002( S180xF £ T ) &Oxf f : 255) <<16)
| (((52>>16) <0x1002(52>>16) &I : 255) << 8)| (((s280xI 1) <Ox1002(s280Xf 1) &0xI1:256)  );
NED M, M- I 1 1 0] lo 0 1 0 0 1 SA(8/8/8/8)->L16
drv = ((ad (sl80xff000000 52@Dxff000000) >>8)+ad(51180xff0000, $280x{ £ 0000) ) | ((ad( s180F .00, 5280xf £ 00) >8) +ad( 1801 f, 5280xf 1))
NADSH M, M - >Nk \1 111 1 1 ol [ o 1 0 0 | Wiebit S HME
t1=((int) sl >>16)+((int) s2 >>16); |f ((int)t1>(int)Ox00007f ff) t1 = OX7fff; if m) <(int)Oxfff£8000) t1 = 0x8000;
t2 = ((int)(s1<<16)>>16)+((int)(s2<<16)>>16); if ((int)t2>(int)0x00007fff) t2 = Ox7fff; if ((int mt)OxffffBOOO) t2 = 0x8000;
drv = (11<<16) | (1280 fT); ‘ ‘ ‘
MBBSH M, M - >\ \1 101 1 101 0\ \0 0 1 0 \ \ulebitﬁ%émi%
t1=((int) sl >>16)- ((int) s: >>16); if ((int)t1>(int)Ox00007fff) t1 = OX7Fff; if ((|nt)11<(|n1)0xffff8000) t1 = 0x8000;
t2 = ((int)(s1<<16)>>16)- ( (i )(sz<<1e)>>1e) if ((int)t2>(int)Ox00007fff) t2 = Ox7fff; if ((int)t2<(int)Oxffff8000) t2 = Ox800O;
drv = (11<<16) | (t280xfF11); ‘
MOWH M, M - >Mk ‘1 1 1 1 1 1 ‘ 0O 0 1 1 0 O UL16bi t FFS{FINE
t1=( sl >>16) H s2 >>16); if (t1>0x0000ffff) t1 = OXffff;
12 = ((s1<<16)>>16) H (s2<<16)>>16); if (t2>0x0000ffff) t2 = Oxffff;
drv = (t1<<16)|t2; ‘ ‘
MEBLH M, M - >Mk [1 11 1 1 1 0\ 00 1 1 0 1 UL16bi t RS ERE
t1=( sl >>16)-( s2 >>16); if (t1>0x0000ffff) t1 = Ox0000;
t2 = ((sl<<16)>>16) ((s2<<16)>>16); if (t2>0x0000ffff) t2 = Ox000O;
drv = (t1<<16)|t2; | ‘
MAH M, M->Mk ‘1 11 1 1 1 O‘ 0O 0 1 1 1 0 UL8bi t *9bi t - >LL16bi t
t1l=(( sl >>16) 80x3f f ) *(s280x1ff); if (t1>0x0000ffff) t1 = Oxffff;
12 = (((s1<<16) >>16) 8Ox3f f ) *(s280x1f f); if (t2>0x0000ffff) t2 = Offff;
drv = (t1<<16)|t2; ‘
MR M|M->M 11 1 1 1 1 0 01 0 0 0 0
MND M &M - >Mk 11 1 1 1 1 0 0O 1 0 0 0 1
MR MM ->Mk 1 1 1 1 1 1 0 0O 1 0 0 1 O
MNZ M, M->Mk 11 1 1 1 0 0O 1 0 0 1 1 Bytew se Qount NonO
drv = ((s180xf f 000000) +{ ( (s280xf f 000000) ! =0) <<24) ) | (( S180x00f f 0000) +{ ( ( S280x00f f 0000) ! =0) <<16) )
| ((51&0x0000f f 00) +{ ( ( S280x0000f f 00) ! =0) << 8)) | ( (5180000000 f ) +( ( ( S2&0x000000F f ) ! =0) ));
MAS M, M->Mk [1111110 0O 1 0 1 0 O (onpare and Set
drv = (s1<s2) ?0: Oxff,‘
MN2 M, M->Mk [1 11 1 1 1 0 o 1 1 1 1 O Bytew se Select MN
drv = ((s180xf f 000000) <( 5280xf f 000000) ?('s1&0xf f 000000) : ( S2&0xf f 000000) ) | ( ('S1&OX00F f 0000) <( $280x00f f 0000) 2( S180X00f f 0000) : ( S280X00F f 0000) )
| ((5180x0000  00) <( 5280X0000 f 00) ?( S180x0000f f 00) : (5280x0000f f 00) ) | (( S180x000000 f ) <( 5280000000 f ) ?( S180X000000F ) : ( 5280X000000f 1)) ;
MR M, M ->Mk ‘1 1 1 1 1 1 O‘ o 1 1 1 1 1‘ ‘Q/leWse&lech
drv = ((s180xf f 000000) >( s2&0xf f 000000) ?( S180xf f 000000) : (S2&0xf f 000000) ) | ( ( S1&OXOOF f 0000) >( S280%00f f 0000) 2( S1&0X00f f 0000) : ( S280X00f f 0000) )
| ((S180X0000f f 00) >( 5280x0000f  00) 2( s180x0000F f 00) : ('s280x0000f f 00) ) | (( S180X000000f f) >{ 5280x000000f f) ?( s180X000000F ) : ( S280x000000F f) ) ;
MfN—!M,M,I\k->M(|1111110‘ 1 0 0 0 O O ML+ADD
t1=(( sl >>16) 8OX3f f) *(s280x1ff); if (t1>0x0000ffff) t1 = OXffff;
12 = (((s1<<16) >>16) 8Ox3f f ) *(s280x1f f); if (t2>0x0000ffff) t2 = OXffff;
s2 = (t1<16)|t2; |
tl=( s2 >>16) H s3 >>16); if (t1>0x0000ffff) t1 = Oxffff;
t2 = ((52<<16)>>16)+((53<<16)>>16) if (t2>0x0000ffff) t2 = OXffff;
drv = (t1<<16)|t2; | ‘
M,M k- >Nk [1 11 11 1 o 1 0 0 0 0 O Bytewi se Select MN
= ((s180xf f 000000) <( S280xf f 000000) ?( S180xF f 000000) : ( S2&0xf f 000000) ) | ( ( SL8OXOOF f 0000) <( S280X00F f 0000) 2( SL80X0Of f 0000) : ( S280X00f f 0000) )
| ( ( 5180x0000f f 00) <( 5280x0000f f 00) 2( 51&0x0000f f 00) : (S280x0000f  00) ) | ( (' S1&0X000000F f ) <( $280X000000f f ) 2( S180X000000f f ) : ( S280X000000f ) ) ;
drv = ((t180xf f 000000) <( s3&0xf f 000000) ?( t 180xf f 000000) : (S3&0xf f 000000) ) | ( (t L&OXOOF f 0000) <( s380x00F f 0000) 2( t L&OX0OF f 0000) : ( S380x00f f 0000) )
| ((t 180x0000F  00) <( S380x0000F f 00) 2( t 18OX000OF f 00) : ($380x0000f f 00) ) | (( t 180X00000O ) <( s380x000000F ) 2(t 1&OXO00000F ) : ( S380x000000 f));
MDB M, M, MKk->Mk |1 1 1 1 1 0‘ ‘ 0O 0 0 O ‘B/tewseSelectMD
t1 = ((s1&0xf f 000000) <( s2&0xf f 000000) 2( s1&0xf f 000000) : ( S280xf f 000000) ) | ( ( S1&0X00f f 0000) <( $280x00f f 0000) 2( S180X00F f 0000) : (S280x00f f 0000) )
| ( ( 5180x0000f f 00) <( S2&0x0000F f 00) ?('$1&0x0000f f 00) : ($280x0000f f 00) ) | ( ('S1&0X000000F f ) <('280x000000F f ) 2( 180000000 f ) : ( S280X000000f )) ;
t2 = ((s1&0xf f 000000) >( s280xf f 000000) 2( 180xf f 000000) : ( s280xf f 000000) ) | ( ( S180X00f f 0000) >( S280X00f f 0000) ?( S180x00f f 0000) : ( S280x00f f 0000) )
11((:SL8DX0000f f 00) >( 52800000 f 00) 2( S180X0000 f 00) : ( S280X0000F £ 00) )| (( S180X000000f f) >( S280X000000F f) ?( SLEOXO0000OF ) : (S280X000000F ) ) ;
= ((s3&0xf f 000000) <( t 1&0xf f 000000) ?( t 180xf f 000000) : ( (S380xf f 000000) <( t 280xf f 000000) ?( S380x f 000000) : ( t 280xf f 000000) ) )
|((5380x00ff0000) <(t 180%00f f 0000) ?( t 180x00f f 0000) : ( ( s380x00f f 0000) <( t 280x00f f 0000) ?( S380X00f f 0000) : ( t 280x00f f 0000) ) )
| ((:S3&0x0000f f 00) <( t 180x0000f f 00) 2( t 180x0000f  00) : ( ( S380X0000F f 00) <( t 280x0000F f 00) 2( S3E0X0000F  00) : ( t 280x0000f f 00) ) )
| ((380X000000F ) <(t 180x000000F ) 2(t 180X000000F ) ( (S380x000000 f) <(t 280x000000F f) 2( 380x000000f f) : (t 280X000000f 1))
MAG M, M, M->Mk |1 11 1 1 1 0‘ '1 0O 0 0 O 0‘ ‘ Bytew se Sel ect MAX
t1 = ((S1&0xf f 000000) >( $280xf f 000000) ?( 180xf f 000000) : ( S280xf f 000000) ) | ( ( S180X00f f 0000) >( S280x00f f 0000) ?( S180x00F f 0000) : (sZA’OxOOffOOOO))
| ( ( 5180x0000f f 00) >( S2&0x0000F f 00) ?('s1&0x0000f f 00) : (5280x0000f f 00) ) | ( ('S1&0X000000F f ) >( 5280x000000F f ) 2( $180%000000f f ) : ( S280X000000f )) ;
drv = ((t180xf f 000000) >( s3&0xf f 000000) ?( t 1&0xf f 000000) : (S3&0xf f 000000) ) | ( ('t 1&OXO0F f 0000) >( s380XO0f f 0000) 2( t 180%00f f 0000) : ( S380X0OF f 0000) )
| ((t 18DX00OOF  00) >{ s380X0000F f 00) *( t 180x0000f f 00) : (S380X0000F £ 00) )| ((t L8OX00ODOOF f) >( s380X000000F f) ?( t 180x000000F f) : ( S380X000000f ) ) ;
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50 CHAPTER 8. —f&fin4y
. 2 % PN
7 8.3: FHINIUS A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 3 2 %

fnedi a [V opcd M sop M/imm

NP 11 1 1 0 0 1 0O 0 0 0 O O

O/ M ->Mk 11 1 1 0 0 1 0O 0 0 0 1 o

MEG M->Mk 1 1 1 1 0 0 1 0O 0 0 o 1 1

FABS M ->Mk 11 1 1 0 0 1 0O 0 0 1 0 O

FADD M, M->Mk 11 1 1 0 0 1 0O 0 0 1 1 O

FSB M, M->Mk 11 1 1 0 0 1 o 0 o0 1 1 1

FML M, M->Mk 11 1 1 0 0 1 0O 0 1 0 0 O

FOV M,M->Mk 11 1 1 0 0 1 0O 0 1 0 0 1

NP 11 1 1 0 0 1 0O 0 1 1 0 1
fest MK opcd M cond ope M

OOV cond?M: M->Mk | 1 0 1 10 (I C0EE) 0 1 *IEEH(FTIEAD V)

. VANPZENPAN
% 8.4: HOhS
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 3 2 %

®a M opcd M sop M/inm

FVARCD

RVBLB

FNVACD

F\VBLB

Y.Nakashima Proprietary & Confidential
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Chapter 10
7075 LDEFT

10.1 @HDRET GE7 L 1 #E)

WA MEOHFEIZE ) FEITTL2HEREZIET LA EELIRY, BRI 7 VA1 EES L ORY b
WVEELIZXAT 5. JET7 LA EEIZHE T LAPP &, §idt U7z —fdrdy, AT+« 7and, FEl/NEUSdr
GEDOETEEITTDHIIENTES.

10.2 #HSDET (7L A1 EE)

AREOFHITBANZ L DIZ, LAPP OHMWIE, BEFEMmSE2HOTARY NUVEBEDZEEZER 5 &0
WHEZERTDIETHD. ZDAOIZ, VLIW IZE&EDE - EESEERZ 1 0T G EICHEE U 72 A 8
Y M= BRI TUSNIE LTS, T UVABEEL L, SRS VEEL TOREBOMBIETH Y,
DCPL DOt 2 2L 95, L1 Fvv ¥ ad way0 (2892 FLUSH (DSM 4§ Tl NOP) , way0
% &% way 1239 % PREFETCH, #HFESHAY T —2VREDZODMHT I— R, L1 ¥y Yo
feac UBhE & BRSO, JET LA EEADEROE 7 2 —ANn5R 5. AHiTIEK 7 =—ADH
FEIZ DWW TEEMICERIE T 5.

BE, VLIW BEEINTWARWSPARC 7 —F 77 F vy DG4, 7 VA EIEPIFI NS s XHIC
DWTIE, LD 4a» VLIW 2K $ 5 JeiEama L fRd 5. LD a2 A L&V VLIW % 3id il g
T 272012, NOP % REAIHER LD mad jli@&E&Z I NS, 1 DO VLIW @5 IZIEE 7 IVITHAF L Tk
SWHEEIBETAHLIENTEXS. 2L, 87NV —T7HD LIRS L O EFGELS VLIW f oA &R
DY THY, HEEIN—TIET 2082 EAEIEDIGEITIE, UFOBRNEAIZ & V) SiEh» 5 addk U 4
FIUER SR, F72, ATATHAT 4T, 2, FE/NUSEE+ AT 7OMIIBNT, H1aa
T 3HETOEEDY —AVIVAREZRETEDZEDD, F2HHIEHE 1 GHIZEVTHREHFADY — A
VIARUDEETERVHIERD 5.

L/S 7I—7H5 184 VLIW O E (28 0 fahiE) 12D ARLE ] 6E

o— R/ A2 K7, SWI, DCPL, ICPL
BRI —TH5 3445 VLIW OF 0 arEm» 558 3 frs il 12 il & v fE

BEOMPEFES, SREEEE, O 7 N, HERHE, EIREE, MOV/SET
AT 4T ITW—TH5 24 VLIW O 0 B AL ED S5 7 dra AL (2Bl iE vl 6e

BHUIAT 4 T+ AT 7, 20, FEUNGEE+ AT 1 79 5L
DIRTIV—TH 5 164 VLIW OF 0 e S E» S8 7 a4 A7 i 12 il & 7] RE

M4y, M4y, CALL 4y, JMP 4y

& AT, VLIW TlE—##IZ, FA— VLIW @S IZ@ T2 2man—FIIY — ALV I AZDONEEZ Y
WU, fiRz2 —FICESADQ I 2H0HRIZ, H— VLIW @aHNORZZGHICEWTH— LV Y ARITHT
P AESEIRETDL I ENARTHS. UL, LAPP64 TIX, THLZTEIET LA EHEN VLIW £i7%
JR—MLTWEHE2RE, §HR L2 VLIW SBRIZESWTHE— VLIW ILET 5 & AR XN &ms %

A—=NR=T X5 L —ZNEA=1T7LAPP64 @B (LR - FifEA _ Y.Nakashima Proprietary & Confidential



o4 CHAPTER 10. 7075 LDF4T

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
BEOHS | M opcd RO sop Ro
0/1 DCPL #SC RO, Ro, #l k 0O 0 o 0 o0 1 1 11 0 1 0 O
F1H4 | dist1 opcd RL #s12
o1 ADD RL, #s12,distl 0O 0 1 0 0 0 O
0/1I SBl Rl #s12, dist1 0O 0 1 0 1 0 O
HE20mE | dist2 oped R #s12
o1 ADD R, #s12, di st 2 0O 0 1 0 0 0 O
01 SB R, #s12, di st 2 0O 0 1 0 1 0 O
EIhS dist3 oped [2¢] #s512
1| ADD R3, #s12, di st 3 0O 0 1 0 0 0 O
1| S8 R3, #s12, di st3 0O 0 1 0 1 0 O

#sc 0 : FLUSH PREFETCH R Idnay0-3 (UG FEITH, way4-7/8-11/ 12- 154 5LIEDLOICH T 2RI IR S 1 D)
1 : FLUBH PREFETA R idvay4-7  (HeZep R R1TH, way8- 11/ 12- 150 5 LR DL S S nikid @RI ng)
2 : FALUBH PREFETCH R (dvay8- 11 (L% HRITH, wayl2- 15505 BEDLOICH § 2 cikiz iR Ih 3)
3 : FLUSH PREFETGH &R idvay12- 15
#k 0 : FLUSH PREFETGEBIMED & (FET L 1 BI1E % ki)
1 : FLUSH PREFETGHENEICHE X 7 L 1 BYE & BRtA
RO : %887 K L Z(addr0)
Ro bit29(r_and W) 0 :wvayOldFLUSH
1 : vayOld FLUSH% PREFETC
bit28(dir) 0 : wayODFLUSH mntiﬁiﬁb\amﬁm
1 : veyODAUSH PREFETCHS A 5553 5 S 75T
bi t 27- 24( dr p0) : EiFﬁv R BREE(27drp0 -+ 1~2715)
bi t 23- 12( pnun) s vayOA 17 — K% (32[)>4096§f§i}li\7<5§0)4096kﬁm, RS pnum =r nunDIHE, pnunid2- niZFRE)
bit11- O(rnum) : wayl- 3/ 5-7/9- 11/ 13- 15A 137 — K #( 320- 409618 {5 H5 ABF D 3201 3 i)
AD : vay1- 3/ 5 7/ 9- 11/ 13- 150 FLUSH PREFETGH/ I 5588 0N 5 EE /5[
S8 : vay1- 3/5-7/9- 11/ 13- 150 FLUSH PREFETCHA A1 5638 A S B 518
RL+#s12 : 587 KL Z (addr )
dist1 bit30 : bi t29- 2575\#00)% a, butaot;tué\‘é‘l
bit29-25(drpl) : EFRMT — REE#E(2Ndrpl - 1~2"15)
Ro+s12 P SEHT K L 2 (addr2)
dist2 bit30 : bi t 29- 2513F0DIFE, bnaot:z\‘é‘l
bit29-25(drp2) : EFRRT — REERE(2Mdrp2 -+ 1~215)
R3+4s12 § ST KL 2 (addr3)
dist3 bit30 1 bi t 29- 25H'F0DIFE, bit 30l %71

bit29-25(drp3) : ERMET — NEERE(2Mdrp3 -+ 1~215)

#k, pnum rnunDEAHEDEICEL ZENME

0o o0 - JET L A BHEAEIR wayl-3/ 57/ 9- 111§ % PREFETCHD &

0 1 0 JE7 L A EEEIR wayOld 17— RDHFALUSH r_and w1054 1E3|#5 & PREFETAHY

0 > 0 IET L A EEIEIR wayOldpnuniy — R4 FLUSH r_and_w=10D 33 & 1 311 % PREFET

0 1 >0 IET L A EBEEIR way0ld 17— RDAALWEH r_and Ww=1D3154 & 3115 X PREFETAY), wayl-3/5- 7/ 9- 11ir nuniy — K 4 PREFETCH

0 > >0 JET L A ENEEIR wayOldpnuny — R4 ALUSH r_and m:l@imAl;EI%ﬁPRH:EI'O-Q, vayl- 3/ 5- 7/ 9- 11ldr nunf? — K 4y PREFETCH

1 0 - SUbCH=ODIZE ]S -+ # k=0& B2 Y

1 1 0 SUbCH=0DIHZE Z | - #l k=0& RAxd

1 > 0 é&sube#?ﬁ‘bpnur@@im%@ﬂ’ﬁ vayOld pnuntz — K4 FLUSH r _and_w=1D 354 &3 | #5 X PREFETCH

1 1 >0 L subck#h SrnuniEl DEREENE wayOld 1 7 — R DFIFLUBH r_and Ww=1D15A 143 |%: X PREFETCH), wayl- 3/ 5- 7/ 9- 11I&r nunfy — K 4 PREFETCH
1 > > L subcth S pnunfal DEREENE wayOldpnunty — K FLUSH r_and_w=10D35 & &3 | #t & PREFETAH), wayl1- 3/ 5- 7/ 9- 114&r nuni) — K 4 PREFETCH
subc#MD a3k IE & EpfE

#l1) ?JJEfo‘bV\ﬂyGS’éhmi% BRD SvayS- 7/ 9 11% £ 2 RIS € 258
DCPL # k=0 subc#=0 vay0-3 FLUSH PREFETCHE T
DCPL # k=0 subc#=1 way5-7 PFEFEI'O-GeT
DL # k=1 subc#=2 way9- 11 PREFETCHET

B12) MEEH S RILEE F Tway0- 35 B m‘EFPEx’CV\ayS N911%ESYTLTIERTHIHEE
DCPL # k=0 subc#=2 way9- 11 PREFETCHE =
DL # k=0 subc#=1 way5-7 PFEFEI'O'iFET
DOPL # k=1 subc#=0 vay0-3 FLUSH PREFETCHE R

10.1: DCPL @4

FUIEIZ 1 fr g DET LU THH—DRERMEOND &S, LI AXOEEFRFREZZR L Ttk L& ud
BHR (SPARCT —F T 7 F Y DLENHELT D). ZORIBRIZE ‘) VLIW%¢¥R8$07V4EB4’F%
B ICEUR I Nz RG] 2 N— R = T EFROAR R T /Ny 7% BEIZERFEITOIET LA BfEIC & O FEAT
UGB TERUHEHRERREZGL I ENTEZ! .

10.2.1 DCPL#&®SDHME

LAPP &, DCPL % &L VLIW apm DM 2285 UT, IET VAEENS T L1 E8ENER I 5.
DCPL 4 % &4 VLIW 4 NIZHEWT, DCOPL w4y & FIRIZHEE i RE 48 — a4 & ADD & 721 SUB
WCHIBRI N TH Y, VLIW 2R UTT VA EfE2 xR 4. X 10.1 (2 DCPL 4 % &4 VLIW @4
%ﬂﬁlﬂé%a‘. 28, DOPL @4 % NOP L RALUET LA 8 EZ2 ML TEFLWEENELNS.

0 M4 AiED DCPL M4 iZid#sube, #lk, RO, Rp D4 DDA RT Y RAH D, subc#iZ 0 ZHE

LEAVLIW THD@mus% 7 LA FETT 20125 L, VLIW TR £ VLIW IR U 725107 L1 RT3 2 I
REFROMRMETT 2. HlzlE (LD[A] = X,A=A+4); (LD[B] = Y,B=B+4);(LD[C] = Z,C=C+4,P=X*]J); £\ uwﬂ
(VLIW X 3) &, JegEns 1 u’g“ﬁuk%ﬁbf%&ﬁﬁ%*%tﬁwﬁz AL THBH, (LD[A] = X);(LD-nop);(LD- nop,P X*J);
LW @F] (VLIW X 3) &, VLIW fRIROETEZ 57335 72012 LD-nop WA ZBHMULTHY, BEREFTOIT 2 64 O HEEKAS
4:U%. LD-nop 24K 7254, ‘%mééﬁﬁﬁmﬁﬁ%ﬁ%mﬁjbfa@é# VLIW @l Clid X*J IZfH I D X OffHY LD[A] B

B & 222 72 OFHAFERPAEL 8 5.
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10.2. A DFET (7 VA EE) 55

72354, B0 MmalE way0, 21 @ah 58 3 MmaIE wayl-3 DWT NG T S PREFETCH fE# & L
THHAIND. BAMIZIE, &0 wayl-3 IZEENS)IGE T, B wayl-3 DWF 2 PREFETCH %
ADEE, YEmAIEEHAI N, PREFETCH BAEZRLGE, wayl-3 DD bt i< PREFETCH %17
7z way DG UTBIRI NS, subc#ll 1, 2, 32BELAGEA, B 1 aah o8 3MmaikE T IVK
OB (BH¥ETIRAEHZB IBEUAGEOHE 1 0B/ 1 9B /HE 2 8E) IZ&T % wayb-7, 9-11, 13-15
DWFTHNNIXRY 2 PREFETCH & UTHAI NG, BARMIZIE, &@9lE ways-7, 9-11, 13-15
WCEZENIGET, B wayb-7, 9-11, 13-15 DWW I NA 2 PREFETCH BFADIGE, UEaa I3 EH X N,
PREFETCH MW E 354, way5-7, 9-11, 13-15 D5 big$ #i < PREFETCH % 47 > 7= way D5&HH%E &
UTEIRIND. #1k 120 MEEINT WS4, FLUSH/PREFETCH EifED A% 474, Rarmh HiE
WIET LA BEICEIRT 5. #1k 121 B EINTWS 4, FLUSH/PREFETCH #i{ED 58 1 K12
B#try N —2 %2 FHALZEBEEENER TS, RO ICIE, way0 (269 2% FLUSH/PREFETCH OG5
7 RU A (addr0) 2£F55 2 LI AL ES%4EE L, Rp 2k, FLUSH/PREFETCH E{EDFEM % (-5
2VIARBEERIGETSD. Rp DNEIZSMD T + —IV R (riand_w, dir, drp0, pnum, rnum) 25
HINTWD. raandw 20 Zf8E L 725E, addr0 225 pnum (2 & D FEEINAZT — REOHFE (G
dir IZ & D $RE) IS T D way0 DNEH FLUSH X d (DSM TR TIE NOP) . riand_w (2 1 Z$57€
U784, FLUSH EfEIZHE S addr0 2*5 pnum 12 & D FEE I 727 — RE way0 (2 PREFETCH X4
%. drp0 i% way0 (25T FLUSH/PREFETCH Dxi4 & /2 5 BHE MY — Rifgf (297°) THS. rnum
m,wwn35791113w'ﬂ¢émeHmH7—F&T%6
1 AN 58 340 ADD/SUB 4 IZIE & 4R, #s12, dist D3 DDART Y RBHY, R+ #s12

K¢UPMWEMH%£7be(mmuD%¢ Ed D, [FRRIC dist 12k D) BEHREME Y — NFE#E% fRET
%. ADD/SUB @4 M\ & PREFETCH il (way0 (2 ﬂ%dwtﬂb)f%U SUB 4 D4 T
ERIET RV AE R+ #s12 1T VEHRBEINS.

ETVZESTI,, &IBEAT LT 2EHCHEAEL 723 6 RN HEETHD. ZOHE, £a7IC
B9 5Ll Fvyy¥a (way0 B& P wayl, 2, 306225 K) MEAEIN, %370 way0 IZX 9 5 H
B% way0, 4, 8, 129545 16way D L1 Fyvasd. GidDHsube il 1, 2, 3 Z2IBELAEA,
590 A fiED DCPL fr 47 1%, way4, 8, 121283 % FLUSH/PREFETCH #5/5 & IR X 5.

10.2.2 Ll1Fvy > aDBWHELELTTY 7y F

Rk & 512, DCPL A4 &2 &4 VLIW @412 & Y, L1 Fvv a0 way (3% FLUSH/PREFETCH
EEZRETOILENTES. 2L, way BT, H®£IC{7> 72 FLUSH/PREFETCH BjfE 2B %5k
JHY RVABLOY — REOBBRPTLFRINTEY, 71 VEHED TAG BFReAHOET, LER/NROD
FLUSH/PREFETCH &ifE2M1 5. BARIIZIE, (1) way0 ® PREFETCH H#iFHIZE W TF vy ¥ a
IAVKELTTIA UBNEBSHDOLRVERY, REODOFE—T R AHFHIZNT 5 PREFETCH 24K % &%
U, (2) wayl-3 ® PREFETCH F##iPHIZx U way0 AND A N T BFELURGRY, KEIDFE—7 R L AH
B2 D wayl-3 A0 PREFETCH @K% £ 3 5. PREFETCH &K% A TERVGETH>TEH,
%D Z 1 VED TAG IF# L KL T, PREFETCH 2"AER T A I UTIFEK L TR#ET 5. F
7, BETWVITHAEL T, HVWMIRZB S sube# =852 U 72 DCPL iy id, FLUSH/PREFETCH O [A]lf947
&V EHEEIND.

10.2.3 BEHFXRY NI —VEREDLHDOHSTI—NR

VLIW (Z& b8 2B Z 1 Koo HRCHRR U2 ESE g2y b7 —271%, DCPL @4 % &€ VLIW
MADRDME Ov—TA RV —2a VDL VLIW @4r) 25, BN U 2 B8 G H5 Eda (&
MVLIW @4) FTORME%2TI—RUTELND LY AXKEFERGZ TIZERTINS. T4abL, &
YH VLIW i 2 S IEICEBIF S ) H I N TEBEOEFERNZREIND LR, Hzllra—RIn
72 VLIW 4 D EEIE WA B DB I E I N DB, KITaaOEEERE22F5 IInELT5
LY ARMEKISBRIERI NS &S, MSBICES FTOHERRRY N —IBHIIHEEINS. &
B, HEBIAY N —=IDBEULLSHEINDDIZIE, V=1 R L=y a ilgEndmeandizity
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56 CHAPTER 10. 7072 ADFELT
/
(7—2A1] (r—22] (7 —2R3] (r—24]
ST R EJL1->stbf 0O ST R EJL1->stbf0 ST R EJL1->stbf0 ST E#1->stbf0
LD 2EJL1 (0) ST ZEJL2->stbfl ST ZAEJL2->sthfl LD E#1 (0)
ST R EJL2->stbf 0 ST REJL3->stbf2 ST REJL3->stbf2 LD E#1 (0)
LD 2 EJL2 (0) LD X EJL1 (0) LD REIIL3 (2) LD E#1 (0)
ST ZEJL3->stbf0 LD ZEJL2 (1) LD ZEJL2 (1) LD E#1 (0)
LD ZEL3 (0) LD ZE/L3 (2) LD ZEJL1 (0) LD E#1 (0)
ST BHRHER- >stbf 0 ST BHRIER- st bf 2 ST BHRIER- >stbf 0 ST BARFER->stbf 0
Ast bf =0 B%hstbf=0,1, 2 Bst bf =0 st bf =0
. %
X 10.2: A b7 el L — v F 5 OXEH)
AR D&M 272 U TORITIEZR SRV, FEllIZ DV TIX Chapter 11 22D Z k.

o MESAERE ST F 72 IR ST OV — T D AR) SO 4r, SWI, DCPL, ICPL
EEFHRN &

e LD-USE & IVLIW fr LA LOMEZ HiFd Z &

e a=a+bDEOBRHCEHFMZRE A XL —Y a3 VI T — ZIKEBBRVR RN 2

o HUHHMHIZE IV —ALT A AT A 2=V a3V VI ARBENH—-THDZ L

o JEATLD/ST @D NR—AL VAR & HHi¢ Skt ([A— VLIW Nz &) B OEH@aE ADDI/SUBI
METhHdI L

o VI ARMEDIEIIC BBV Y ARZBINHEIR A Y N T — VI HEIND VI AR EBR RN L

o VLIW SN EER LY NV — VDB E BRI NI L

B72I27 23— RIN72 VLIW @5 QBRI 55 I6B & TIHIZEGE S DB, &BRICH T 53
By MU= REMMRER I NS, BARIZIE, DUROFIEIZRES.

o WIlTA—RINEMEDT A AT 42— av L VAR, BEaeIMEHTLIE—Y—ALY
ARDERERD 720, BEHMANEEE MBS D, YT A AT A 32—V a3V VI ARIEZBIC
BOTEBAEL VAR L U THEINS.

o MHMANZREZEBAT I, EMAEL VAR L LU THBINTOHARNY —ALIYAZDS L, E
IR DB E I D L EB BT IR VL DI ONWT, FEERNE S FEERAS LY ZARIZEH Y 1T 5
Nnd.

o [AIRRIZ, M w OEHAEWATHNE ISR E I NI, ERAEL Y AZ L UTRERINTWHARNY —
ALY AR, ERPHIGHEEIRD AL Y ARIZE D 1T H5Nb.

10.2.4 L1 F+vv P aDExmAH LEHEERERZROEM

B U772 L1 FyyyadBOHULBELT ) 7oy F) & [HESHAY N =R EDODGET
I— R EXAEREELCTEW. 220 — BRI, MRS E B T—2BDIES>N, 1 XL —Y 3 VNG5
BEVEZNO, BHEEFHHECI>THEI NS, WFNICEIMEMEISE T U2 T, HEICLER
F—A2 B L dirty TROEEEEIZTD L1 F vy ¥ 2 iy, Y1 2 VEITEREZ BT 22008
BEIrY N — 7 OEENZET T 5.

el AS5E TR, L1 Fvy ¥ azilld 2 way0-3D> 5, DCPL @42k ) PREFETCH i & X
7= way D% PREFETCH LT R L AN G, BY A 7)1 7 — RAPFARHZGAR I, W OIER, &
MEBIZHD > TIEI L T KL 72720, SERICBOTIREI N HIFIZRBEIHA S L0 F vy Y2 DRE
W&o TkED 2D, —BY A VIR EBICSRARERT RV AHFAIFHIBINTES Y, #FEANST KL A
X0 — RSk ELOAREZRETE RN, —J, DOPL il &V wayd-7, 8-11, 12-151Zx59
% PREFETCH 2MRE I NT W2 5E, Uik way DR INTVDHE (BHETIXEE 1 0B /2 1 9B /5 2
8B DAB%IX, way0-3 DNEIZKRDY, wayd-7, 8-11, 12-15 M oFAHINAZNENMERI NG, BB,
way4-7, 811, 12-15 12DV TIX, EEERINAZO—-RANT 2=y b (BEHETIZE 1 OB /2 1 9B/
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10.3. A DEIT (N7 MVEIE) 57

28E) MoDIVELAO—RT VR ANHRETHD. £72, way0-3 225 DA URIBIL, BEEIZIXX
10.1 1 3mR U 2 B EERB O HIR 2 32133, RENZHHT 2IET L 1 BEAN OB IR 72 X 72 R

THAHUMELT S,

ANTREWERTDIARNT TR, BEWHEADANTINY 7 7SN, YA 7 IVREANE
WIxnd., EANT NN T 7DEREIF1IT—RTHY, GIEDARNT NNV 77T —RT RV ANEL A
N7 TF—=REY—I3N5. £/, ARNT2UO—R=>AMT7DEDIZ, BEMIZLL F vy ¥V allHZAD
T—REERT DA NT AN, —RICERET RV AZFHLU TV Y AR ML %75 Z & &k
Thd. 7272L, ZOEE, —RHRARNT T—2PF Yy YV aPERRAEIIAIND Z LiFH0.

BHRD & DI, ETIVIZE-TIE, FIBREAETL a7 2EH0EMEL 23 6 BT THD. 20D
BE, way0, 4, 8, 12 MWEFBIAANFETHD. ILICARNT NNV 7724 L —VIZHMIELZLI2&Y,
BAADOEINIHUTA N T $T2mB 2544322 NTES. way0, 1, 2, 3IZIF{[L2L—VFS
0, 1, 2, 3BMIGDISND. F/z, FIENOANTRERHL —VBESVIEREHRI NS, AN 7 ek
L=V B SOUMEIZOTHY, FEBEDANTHENANT T—REBMTREARNTNNY 77D —VFK
FEFRUTWS., ANT@RANERINTVWEEE, §TICARNT AV 7 7IZFA—T RUARERINT
WG ERIRE, RELARRIZIZA N7 kL — /%ﬁ 1 Z2MAAEMMER I NG, 72770, #Bo—R
MEDOO—RT RUABART NNV 7 7DOTNMNII =L 72854, REDIEIZIE, —HU-ZL—rv &SI
RINnd (21:")1/7'7 N/A U, ARNTHRBHLV —VFESHVTICEDS Z L ITHIRNT 5) . m&HIC way0,
4, 8, 12IHFIAENDZDIE, AMTHMBHL —VFESNS 1 2BLALZLV—VETTHD. K10.212, A
b?%&@v VERSOXEH R RT. m— A1 TR, BRI AN T S EmL — /%v#lt&U,V~y
O DHNEDAN way) IZEZIAEND. 7 — A2 TlE, BAIZANTRBEHL —VFESN3 LR, R
BL—>0B8LU 1 DHNEN way0, 4 ICEZAENTUEDS 20D, T—A3INDEELNBETHD. 7T—
A4DEDIZFE—T RUADSEH DO — R UTHREIXAEU R,

7 VA EfER, way0, 4, 8, 12D bE M way W IIAAL L UTHER, D, ANTHT RVANE
BT 25E0%E, ANTET RV AIZE->TELS. DDR HEDEGA, Ll F¥Y Y andE XIAARIZ
IBIN—= R TIZE D F vy Y aNEOESEMRIZfTONRV. $4abL, EFIIMIE->TIE, DCPL @4
FATREZ T RV AEEIREIND. 7T RV AEEIREINZVETIVOEE, L1 Fvv a0 MOESI
REIZFHABEL 25720, BEENPRELBZVED Y 7 MU= 7HAMEREL BRI NER S8V, —F, DSM
TR UTIEA R T AN —Tdh 2720, BEWIIMFFIND (DSM NEZIADERIC, AT HFELD
Ll ¥vyy¥asA vBNENLINDG).

10.2.5 FET7 LA EE~ADEIZ

A7 a— RIRFZ, MM SRTA A3 — Thitaa e a3 h, BREELT RV AMREEINT
u\é AT DI I E DTSRI U 7256, B b BB TIET L A BifEADE
IR BNEHRI NG, BREBICBWTZDRS2RILL 256, BEINTOARELETY RUANGIET L
TENMENEHINDG. BB, EEOSMS RIS PFAE LU TEON, BELT RV AEE—TRIF
NEER S0, A—TRWEE, BT I—RUEZDEGBOBRELET RV ADAIMEHINDG.

10.3 @WHDET (RXT MLEIE)

LAPP64 T, N7 MUV IEPRINCISHE X NB, 72720, X7 NVEBIHEDBBD 72012, IR
DN MVEEE WS, N2 NIVEEFEILX SPARC-VI @B TERD S by 7V — 7 3 D72 X/ % U,
HH U CHEI NS AESS 32y M) LEEGS (328 Y M) 2fladgbikei Ly NTEREIND,
BE. PIFIZEHRINDRY MVEMEE, VPP5000 N2 NVEHEEIED Y 72 v MIHHHRE (16bit/Sbit
BN OBBHFSE) 2BML T\,
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BOHBS ‘ -- Ik opcd RO sop RL
0/11CPL RO,RL#k 00 0 0 0 1 1 110 0 0 O
F1ow cond icc oped hi nt i 6
1| BN\O |abel -- |0 0 0 0 1 1 0| --
#k 0 : PEEISIRT
1 :PEé%ﬁﬁﬁﬁ_
RO D ISR T N bZ(base)
RL fi#%%ﬁﬁz’?—h%&zgﬁ
| abel REBDTTAY JEET KL Z(target)

#k, BNODHAEDEICL BENE

BR(A 1 & BPEIETZEMMETL, RPENtarget X
RPEERE T = 2154, based b+ enDEEICDWTIE, BPENDL2F v v ¥ 1 ADBUH L % PERIE Aqueue~IRE
RPEDLLTY 7 x v F |3 PEEE Aqueuex S8

B 0 B POCKPENBERABIERR S gt AR L, 8L TWAAKET A BFTRT. PEL-IAEE LB a KBIFGL
BR(Q 1 | PR-IFICAICE LAV (#HEET)
BA(D 0 & PORSIALE AN (MHER) . PEL3NEIEL B ARBIEEL
PED->LEEE)  PEL->2EH  PR->3EH
| | |
A | P \<‘B)(A) e [ @ (e @ [ | o-m
1 1 I
PEOA &HE T I THEPEDIRBE MR EE
- )

10.3: ICPL 4y

10.4 E# PE EiEee

AHiTIE, EBPE ZHEIEIKEIIOVTHITS. N—RV=7IZ&d PERF Yy ¥ a—HE
RALEEME X2V DD, &9 D PEMEHF a2 —3HEAFLEDLERELZHETS.

10.4.1 ICPL#®%

ICPL fip431E, B PE#EED DD Y MEHTH 2. ICPL w2 &L VLIW s HNIZB T, ICPL
4y & AR H 2 W RE R — i 41X BNO IZHIBRX v CTH Y, VLIW &fk& U TER PE @2 xR d 5.
X 10.3 IZ ICPL iy % &4 VLIW 5 DFffl 2 =9, 4&¥, ICPL 4% NOP & RALUHMPE 2k Y
MREET U CHELWEERENEONS.

10.4.2 HEHPEICL BAHEFT

B PE 12 XV MFIEST U Wi i ORGSR % ICPL(#lk=1), # 7 5% ICPL(#lk=0) (Z & V£
&, ILIZHIHICBWT PEMTT— ﬁ%%%ébﬁé?bbl%l%%%?évt_&%]ﬁ#?/yl
ERHULOHERD GO L WHFETRAETHD. X 10.3 D FEITRT & 512, WMFIEFTHLA N
B (A) O ICPL 4y, BERAMTIEHA (B) O ICPL @ % L, ﬁﬂ%ﬁﬁ%ﬁ%Eﬁ@w%7D/

7%, R (C) 8L (D) O ICPL @il &y, ZDHE, mIIO (A) B PE0IZE Y ETI N, 5%
fe < 78y 2R PE0IZ &) FEITIND LRI, BRAID (A) ITHE I N7 target(2 FHD A) 2 PE0 25
PELIZEFEINS. FRKIZS, 2B/ED (A) P PELICEDFETIN, 51k 70y IR PELICE ) FEIFX
N LR, 2F/EOD (A) ICHEEI N target(3 FHD A) 2V PEL 25 PE2 IE[FI NG, X 51T, 3
FHOD (A) RPE2ICKVETIN, BIEH 7Oy IR PE2ICE Y EFTIND LFEIFHZ, 3FEHD (A) I
f8E I N7z target(C) 28 PE2 7225 PE3 IZXE X N5 . BLEDKEE, PE0-3 12XV &Y 70w 7 »3i41E
TE¥ND. B8, EPEM (A)IZEELTH, RITEFHAREARZE S PEMAEL RVWE A, PE 2EHE
T, BIER< TRV I EEANFEITTLEDATHS.

FHY T 7 DEFFHIRET U (B) £7213 (D) ICHEL 2K T, PEL-3I3F§iREL 25, —4, PEO
M B)ICEETD L, ROTBY 7 E2FFUEPEMAHETENEDI NEREL, FET5461F (B) IXH
FEX NI target (RO B) AT 5 Z & %4 VIET. — K, FAELURVEAIXPEO 2EME UTERL -
2 PE WMERRIRIEL 22 S TRIEL, TR, RMBOETEMBETD. ZOL D ICHMMIIFITTEST
TVr—yay7urg sl K210 IRUAZED THS.
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QCT. CRVEK I | RO T7BSHIET RS (64bit) O FIERSRM, 1 HIEEER
QCT. RQIYPE N | O EEENESK L fRIEEK

QCT.SANT FEHF | ospANHAfE (COMRMERHET KL R)

QCT. SPLIMP IE%F | sp NIRME (DAMRHENTHET KL R)

QCT. PSTART JEHE | PCIHA{E (DORBIEBRAA 7 KL R)

10.4: 5 5247 I AHIE H

QCT. TR G2D IENE | sleepfEBpr M) A (BDBMAMER 7 KL R)
QCT. TR MK JEYE | sleepffR b H (X RV 1E)
QCT. TR @ JEHE | sl eepfiBBR b U A (BRFEZ 2 IXEEE)

10.5: B AR ST HIES #

10.4.3 L2F vy a1z BHALAVERERFLSEDHLHE

LAPP %, S PE 2 &2 WS E/THAEICINA T, PEMOTFT—2HFLEbEHAEL2HET 5. KX (A)
D ICPL i3 IZ B W THRE I /2 IR D RHET RV AB I UREXIE, £ PEDABAEN AV E 7 =—
AN S - BN A T ) FIEER NSRRI S, B A B D BIEERIE, IS5ICLIFyy v am
l-way fHHYDERZETZ PEREMFa—2MATHY, BEEHERIZEENE T —XIINEF vy > aT
34 < PEMEHF2—2M U TPE MTHEEEZIND., #ik70Y 7 %2570 PE (#%i PE & IF
) MPREFETCH (25 L1 vy ¥ a I A% U284, Chapterl8.4 IZHWTHIHL 2B A EY
A VRT = AIBBERNF2—o VT IND. O, HEAEA T FIEEE, ERINAT RV A
PWEBEFIRIC A ENDNENEMEL, AEND5E, BiT 70 v 7 2% 7H0O PE (%47 PE LIER) 28
SIS IR T BT RV ADE T — A EZMEAETY A V2 72— AIZ FLUSH 4 £ T, % PE (2%
TRINEEMRAT S, ERINAT RV ANEEEBIZE FNRWEE, HEA A T Y HIEEIX, S8
Fyyyaz2Hl, BHEPEICHLUTEEZET. 20L& 2EHE2ZEMBKICHHTZZ 212D, PE
BHOEMU 72856 TE, HEAE AT HIEE MR vy ¥ afONY RIEXRAETEZ &AL, V=T
BMERER BT E 5.

10.5 BEREIAES O S LADETT

A—YTOT I AL, BRATICEDAHNETEZITIBEICBNTE 1 DOFITHAT7 71L& UTHE
BRIND. OSKBEICE ENDZ O — XX, 77 1 IEKHEREITFET 2 FITRA T 7 1 D~y AERIC
EOF, -0 AEHDFOIZBERT R L ALEEREOMINIL %7, DDR _EIZTF A MMElgs
FOTF—RERERET S, KIZ, OSHHHAZHFALAZEIT7ORNOEIRINZ1 D07 CEFEILE
A7FEZ0) A, ANV ZERAOETHBT RLVAKY T00 I ADOETRFEKBT 2.

T T NEFRRBIZ, H2 37 WERT TIN5 ET R BRT DI, K 10.4 (2R TA5)]
FEATHEIG SR (ZaT7RBSHEY A2, £ATDOARY 7R U ZYAME, FIRE, ETFEKB7 RLVA) %
N—=RUZTIZRHUTHITT D, RFITICEYD, N—RU 7L, Y& 72 U CTHFIETHIEIE R %
BHIT 5. £a71%, BHEBERICKENAZY 77V —LE08L, fBEXNZETRBTY RUALY 4
BORGTERGT D3 . D%, —MINCIE, WHIEFICKEL RS T — 2% H—mE AT ) ZHAIIE W

PRINGS T 0 7S LD T O TS ANy HITIE, MHT2EATH (K37 &S ER41), (792 DDR/DSM/CSM &, 7
075 AOEMEIZ &b -8 DDR 75 DDR ZERAOEE UWEGICET 5 L Y MEH, FEICHE CSM 5 5% CSM Fi%
BIADEE LWEHICET LY MER, BE, 7075 LAEGHET RLAREGENERTTHS.

3a7HUZEH 5T CCT.SPINIT & £ U CCT.SPLIMT »* 1 Ml THL DK, DSM AR 7 RV AIZRET S Z &2k, Pl
BHZDERT 2 Z e BRI NI N5 THD. £72, CCT.PSTART M1 THELDIE, DDR3 LIZEE X N-F—@a5 2 H\w5 2
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THEEBIA L 7248 (EEALD 72 DICIZET T2 AL A—NFY I ENEELWY) , M 10.5 125
TEEMSMREER (BEHT RVA, YA X OHFHE) 2N— RO 71/ UTHRITL, T— Xz
EDFKE E T sleep 5. sleep A FITIRHIEMRMN T TIZA R LTV HEIE, sleep T2 2 LB <K
MALBEDOETEZGT D, £/, sleep MHDEIRFIE, N—RT=T7I12L25HDSM ANDEZAADMH,
D~ A7 B L CLlR, #)AADEA, OSIZ&DHW, 2a—¥Tnr/oLs0ar 57 A NEREE WS F
Iz & Di7hbNnd. 4805, 0SIE, sleep FDFETEIAPL LT, UFIT72IV TV ANAAL YV FX
T, MOTOYv A% RTTLIENAETH D, 72720, BHIOD sleep B HEIRT S £ T, Bt Hl4H
HHROWNAEZEELTEARST, HOTOR A% ZTAREL XN, F 72 (M H T4 7l fM5 %0 B 1 Al
HRSHOBREE2BEL T2 70X APV BERDZZLIETERY. 2O BY)EZIL0S W70 Af
MERHTDZLICEYEHELRTIUER SRV, T48bb, YIFHALO IO AL, 7 RLAZ#NSL
FINTVWS DDR, DSM, CSM (BXUOEFIMZE>TIRI NS DZE# % ST 5 DTU) %2FHLT
FON, WA TIZ&BUPNETE K OKEEGIEEZ L TR 5280,

HZATH, ERATIZEDUIETORT 2HF5E5DEDEIIE, AHROERSAHMEER (BT
RUVA, YAZEE LOARHE) 2= RO 7T UTHRITL, a7 232 M7 amil KD ETZET 28
M4 25X Tsleepd5. CCT.TRIGAD IZ1%, HI 7D DSM WX T R ADA%ZIREWRETH Y, HilH
IME % 32 U 72354 OFEIEEE X v, 728, CCT.TRIGAD IE 8 N1 MEAMNLIEFE S 8 /N1 b
FEIIZIGLTH Y, FUL 8231 b CCT.TRIMSK ¢ #lAdhHEd Z &2k, mASMHOIAT NS
DE1INA NARNT ZE— 8 /N MEKHNDEZ S 1 3 MW, —EIZ8 I 7DFETHT 2L
BOEDIEMNTES. TAhDL, AEHEICEY 64 IT7DETRET2HOLADLEDIEEITIE, BEHEEMH
HIBEMOBRES LV sleep % 8 [\ EFIZR. AE, sleep NOHEIFER, [FA— 8 /31 MDA RS
TTHD7ZOITHESNA MR EEHNRLET2HEE2RE, BEHEE» 54105 CCT.TRIGAD DfH
U U T, RICERDISRE UTRET D MFEE IR L2 EIAATEILELH S.

X 10.6 (27075 ADFETHIZRT. BEIEE, DDR EIZEASIX, A, B, COMEEBLHEIN, AR
P LI NS, RIZAFEZATRIEEROFITIC LY, 4 DD a7 »EHEEREL 2D, %375 DDR
MHEADSMIZH T 2 T — X% (A& ClE—E8, BIX&e#) 2B 35. T— XXM, &2 7I13&%
BERGM % BE L sleep §5. DTU 225 DSM ADREDEZIART T 2 HEHEMb LTI ik, 77—
RHEESE T L FIRIZE T 7 OFEEDFHBIND. & DSMIZERINZHEMSE2 X527 CHEHTS
LBAIiE, A DSM MRX 2B L, 7 — Rk, o3 a7ho0 7 —RiEkzfbabE S
T O DB G % BB U sleep T3, IAKINIZ, £ DSM IZER I N FFER (X) PRE&HER (Y) %
DSM »5 DDR IZEBNCERERIIE L, 7 — Xk D, 7075 ADORTEFBLZATICE TS
P2 ZEU sleep $5. AP, WHEFTWKT LI TR, HWFETHEERZ 2232 £ TOM
sleep JREEZ MERFT 5.

LEFRETROTHD. T4bH, CCT.PSTART 25 2 WAL ILEMSHIL, HEOIT7ESZ2EH LU THOHEHHZ 3
W DR TRIINIER S0,
108 #HEHE LAWY I 2L —RIZHLUTIE, YFaT70YIal—yavzAxFy 7L TaEREMD 2 eI Nn.
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e I
(EEEhE%] fg X Eo5U A B3I B B3I C
OCR ><D'x1:x2:>e Ao:Al:AZ:AG 50:51:32:33 m:q:cz:cs
X = A%B + C
(%)
(36 54T RIEIEHR D F4T)
QCT. CRVBK | B3 7Ew h~<wv 7 (64bit)
QCT.SANT| 9%pflHAME (CaMIEN BT KL X)
QCT. SPLIM | 9p FRR{E (COMAMENSFA T KL R)
CCT. PSTART | PCHIHAfE (DORBEET KL )
(&0 7 DovERi£ R 1A) | ~DOR->DOMIRE— |
%D&\m‘m:m:m:m:m:m:m‘ (£xRa7#A)
| rODOR->DaVIE— |
%D&\M‘Xl:m:eo:sl:az:as:a‘ (£xRa7#A)
| rODOR->DVIE— |
%EDGWZ‘)Q:Az:Bo:Bl:Bz:EB:Q‘ (£xRa7#A)
| rODOR->DVIE— |
%Dsws‘xs:m:eo:al:az:as:cs‘ (£x=a7#A)
(BEAA SRR E S & Vsl eep] --- B DOME%EST T & AR ICEERA
Y = AxX + C
(R7#)
CEESE TREX %I 5ICAREICHIA]
| DO~ DeVEES |
%l:ewo‘\fo:m:)@: : : :CO‘ (£xEa7H#A)
| rDeviL—>DaVEES |
%l:sm‘vl:m:m:m: | :CL‘ (£Ea7H#A)
| rDeviR—>DaVEE |
%Dswz‘vz:Az:xo:m:xz: :(2‘ (£a7H#A)
| rDewB—>DaVEE |
%Esws‘w'm'xo:m:m:xs:cs‘ (£Ea7H#A)
(BEAR SRR E S & sl eep] --- B DOMm%EST T & A ICEERA
(EERTREYEZDRIEERL]
ESps V) Y0|A0|><0:><1:x2:><3:cn
! 0w Yl:Al:XDXlXZ:)GCL
DR Y2:A2:)<D x1:><2:>c3:(2
! D93 Y3:A3:><o:x1><2>e:cs
(BER&HORE] - Ds\émithﬂﬁthi AT EGAER
B3l A E5l X Ec51C
OCR Y0|Y1|Y2|Y3 AOIAllAZ:M )<D:X1:X2:X’3 CD:CL:Q:CS
- J
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Chapter 11
JOJZSIV A4 R

11.1 FU®HIC
T VA EATEATD OIS GO — T I RERBE AR FOL B THS.

7 U A ALATBE R DI AL — T D &,

o 1AL —a VB THRIFEGED D> TXOIFBW. I—TEBCoRAME, S/AME, FRAITEE 3.

if X sel GERA4H) TRURFHERE DD A.

o JU—THiT break I ARA[ZA3, IN—TRTEMICEDD Z Lidalfe CRGE) . 272U, 7V 7zvF
g3V — THHIBR R CIRE T 2 Z LI,

e continue X5+ X STORE TH%E A/ EE.

DIBETIE, FEMICDOWTIHIZR RS,

11.2 AHAT—9 DR
KIZ, TOTTAHOERELITO 4 EEIZHET 5.

o T
o AJIECH
HAES (N A %2 &)

o ZH

ERE BRI ODOWTIZIARNIZEZE T O T T AL RIS 28N TED 720, ZITERALDBLUH
HEFNZHEET 5. ETIR T 78 AR 2 T—Y A MY —LEIER, T—2 A MY — A% 1 Kouhicd 124
WL, RZ MV TOvyHIZBITERT7 MV Y ARIIZHIET S, TUVAEFTTRZDT—XIZIEBITIO
HIENH 5.

o 1 DODT—H AN —ADHIPHH 4KB £T

o XK 4B X 1024

A NI A Reffid L ERBUIK BT (778 AU BWEEE 4KB IZ& EN15)

ANTA REIZ2" DA

o HOX4T—RARNY —LDHA (WAY0,4,8,12). WAY0,4,8, 12 IFAHEHTA RN —LELTDH I LEAHE
ANF12 AN —A. TORAWRELRERIZA XL —Y 3 VEIZEREEI N HRABE L TH
<. B E LT, BEDBRIEBEINZO— Raah bk Vv E LT 7% AWNHE.

PAEEY 77 AR T — 2 OmKIF AKB*(14+12)=52KB. 31 4KB £T. ZhM EidL—7
EE2N0ET20ENHD.

HEAALV—VaVIFEHTRE, TZ7RAAREART—RIEEAN) —LAFOERGETL8EETHY,
DT I AFREEEZIZA R L —Y 3 YOETIES> TIERIEE I N AMICBEITS. /4, FA—ono—
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RARTY 2= MIERINZAN) —ABEHIZ L EOMEZEDOBERIZIT VL ATLHIENTES. N—FR
7 TRERE OXIGIZ &Y, & WAY IS N7 —RIZT7 72 ARfER O — R A M7 2=y MZiEn<
OPDFIBRAH B, WAYO-3 IFMBIZHER XN T WS 2D, §RTOO—RART A=Y "N5T 72 AN
HRETH DN, WAY4-7/8-11/12-15 TN 10 By, 219 B, 28 BITHER I T WS 720, B
INTVWDIEMUEOO—RARNT =Y MMOSDAT V2 ANHRETH D, ZORIKNIZ LY, Mg af] Tl
0EEY 7 X AT 20EDH DT —XIEWAY13-15 12T 2 Z L IZ TEROEIEN LT L. EBRIC
&, VELDT—RIZT 72 AT 3772012, WAYL-3 XXM S 9 B D 9 [0, WAYS-7 1355 10 B0 5
FASBD 9T 7w ANHRE (LARFER) L WORETHHAT2HENZ V. ZO5E, & WAY ITH%IC
TR AULGE, £3RITOOT 7 ANAEETH 5.

11.3 Y I72xzvFORYIa—1)Vy

11.3.1 2R7TT—%

ESEED £ S22 K0T — X &2 WO HBEIZIE, 1ROT LA EFBXEAHDOL— 05, 2
DL E, WAYL, 2, 3% ZNTNY-1,Y,Y+1L I, BEn—7—Ya Vg2 RAT 2 HICkY, 1
EDT LVARITPERTTDEIZHUONWAY 2 1 D9DATY 72y F§5E3 TN, Z0eE, R
W WAY AHEIMIGEWHE I NS, ZDEDIZ2RTT — X &2 WD HBEITIE WAY0 ICH 7 —4&, WAY1-3
WANT =2 2SI E2ENLE L. MOT—EBRBRELRIFNE, BETIRTOT—XIZT 7 AT
L5HMNUEETHD.

11.3.2 3R7TT—%

7z, 3RITT—RDGAITIE, WAYL-3, 5-7, 9-11 2 ZTNTNZ-1, Z, Z+1ITRIGMHIT 2 HIZELY,
1REIOT VA ETFPRTTDEIZHUVWAY 2 320 7) 7oy FdhiEs . Z0XSI23ReTF—4
2O BEITIE WAY0 IS T — 4, WAY1-3/5-7/9-11 I ANT— X &5 G I 2 ENLEE L. 208
&, WAY1-3/5-7/9-111ZT7 VR ATEDZDIETNTNIBETHDIDT, 3x3Ix3ERIZT VL AT D01
X, WIBEND 2TBRHETENESO— RGN 2HETIENNHEE LS.

11.3.3 #BHO 1 X7TT—%

N7 NVEHED & D12, RO 16T =205 12D 1 RGT — 2 23R T 5812, ANT—4
% WAY1-3/5-7/9-11/13-15 281D M4 TS, HENBIZBEKET DD, —BIITIZEHEDIRERGREZZEL,
HED IV T4 HVISAD EFIZHZT—R % WAYL-3IZE) Y TR ENEE LW, RO 1 Ko7 —
BEBSHEITIE, ANT—RIIBTDT7 VA ETHOFERAENENZ L% 072, WAY NOH D
MRS E R 525 Z 3B,

11.3.4 BHODO2RX7TT—4

FENEDY I AL —YavDEDITEBD 2 RGET —RERDBEIZDOWTERD. T VA EFEOHE
FIRAMELRD 2 5E12E, EAAEOD D 7 — X IEA DRI I N/ WAY IZEHD BT e REE LW
BIZEHEAAED DS F—24322 (P, V&T5) b, TNENDTF—E»2x2 EHE (T4bb X[j[i,
X[j][i-1], X[-1][i], X[j-1][i-1]) &7 272 AT 2E5E1TIE, WAYL, 212 P %, WAY5, 62V 2# DY TSZ
ENEFE LV, 22T, WAY3 X way7 IZIFEFHAMEORWTF—2 2%E) TS Z 2T WAY 2 E0ZFH
TRIENTES. ZHIZEY, HAMAMERN=RI = TIZELULBH#BIN, DERERDO T 7w F»
THONndEDITR5.
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11.4 7E>7)7005309

AEHITET VA RITDEODOT LY 7577077 L%l T 2HAICEVTERTAEI UV TR
ND.

W=7 T UAFFTIERIIN— T2 RRIZT 2D, WG — T DI T MM & ORG24, V—
T OMIGE I — TRIEIZR D WM B A DIE TR I NER SR\, F2, TN — TR T1H
DHFLIRTE 3.

EH 7 VA ETHDOERIEH SN UON—THIBENI L VARIBEINT WD ZENLEE LWV, AEY
MOO—RT2ZEEFEHMICIZAEETH DY, FHANZT) 7oy FHARELRY, (EELLRTH
%) WAY Z2MHBELTLE L2612, O— ROGAOMBSTICEENBETHD.

T ARIIBEHEDOL I AR LRI 28 W TEDD, PLARTRTRIEFALEZL YRS DEIRT
R

O— K §ificiiR/zeB), O— RGPz ELUFEFTIIUIHNCT) 72y FRBETHY, 7)) 71y
FOHFEZE>TO— RGHEEETID5/ICHIRE?H 5.

ART7 ANT@FE1IAZ V=3 0HY 1 T—RETHRETHD. 17— REERADANTHREL
BB EIRED LT — ROANRAEVIZEZIAEN, TOMOMEIZE ZIZEEIAZTNRND, [F—
ARV =Y avOEHEDOT— KRR THMAAL I ENTES.

O—RRARFPFZRLRA B—RAKRTT7 RLADR—=ZAL YV AZOEHFIZIZ addi, subi DAEHAND I L
MTEIDL WD DD -8, HAKIZIF 1di, 1dfi, sti, stfi @B Z2HVDEZ I ERNEE L.
A MEEM> I EAETHE2BTOMHIZIITEENBETH .

BE A AL —Ya VEICERIFBIRA RO EANICEHICEHR T DI LN TEDN, TV EAERT
HBIHTNEHMRADILIETIRN. TV ERBZ2 IV — 7238 U 2858 1IXREIRI 8 5=
TCiIThbns.

gee ZFHVDIGEITIE, RV —T&Me, O—RANT T RV ZAOEFAHIEICRBENTEET D L
MNEN, /2, TUVAETBROVIZAZDMERT VA RITEIT07285E6 L 1TD BN 2 72856 TRRZDT,
MHECIEL<SEET S I - RE2ERTDIIERPBETH D, ZOMEIE—D>OBEBMANTERDOT L A
FATEATOGEITTHEL T, gee FFIATHEANIZER AT —RT DL HEL VN TNEES ITHIET
x5,

11.5 @SR 1—7

LAPP TIE7 LA BEREML Y AR Vo -2 NETOT Oy 3 I3RS T A — X DIEAE
T5. F/2, 1RIOT VA FTICEEND BN ETRICHE L 52 RVE VDR, 7— X DK
WAY (G LT, a9 % 80— Rara ORLE T REARIGFRDIRE XD L WS HlfDH 2. ULaroT, 7
VA EGHREOTO TS LOMEAT Y 2a—=) UV 7IZEINETEIREBERD JFHVBBETHD.

BAEDMA AT Y 2—F TIEM O S Chof AR f ol E 2R 5.

L. GEAIZIEL <EET 2 IR TOMAREZSIZET S,
2. LTFOHEFIZOWT ERPHFAD SN UOEALSNTWDHEITIE, EXTLEDZIY RS,
o HERBIX
o HBDHAELEL
o BEDIEWL VALK
o O— RARE(LIE (RSEE)

3. fEx DELE/NE — T U TEBEOMBBELEM L T AZBO GG Z KD, £ oL EDRNE DD IRIEL
MAMETHD.
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11.6 T—RR¥ T4«

11.6.1 BHAEGNE (> 7)LO— K, unsharp, blur, edge, bblur (&)

ARECTITH RO 1 EZED, AEET D 3x3 HE%E AW /2ER TR 515 WL % LAPP T%
TT3EEIIOVTRARS, HGUEETIE, v, dLEBEY RUA, EXAAT RUADKIST A —
BAWANBIEE LU TEZLND. ETOHRERIWILLTDO LD IR S.

TV 7y F TUAEGRBRNCH 5N UDANEET — & Z5AAD.
7 LA ET
load HUDEERZD & DR T K L A TRHREREFEEL FiARA (di £721%1df) . 7Y 72y F U7z WAY
& 1 — Rep4y OB iE 5 O RIS
HE rxL—Ya vl @ﬁ%%i@w@f VLIW 4 5UA3Z2 D F ] H Al 68
STORE

11.6.2 B REERNIE

F—T7IVDOFE (tone_curve) HYVHIED LD BT —TIDRKRELRIGEL, T VA ETORNIIHAA
ATHKL.

AR (expand) /ST A—ZXZWHNIRTETDZLIZLY, HAEIDS VI VAV NEZEZDZ N
"aE. (PR A B V7 ) A R TIR AL EHETRD D)

11.6.3 BUEREMNT (Y~ 7I)O— K, daxpy, dscal_r, idamax, fft (ZFI5)

RYMVET—F A M) —LICRG daxpy D & 5 ZREFHEIXR/W
idamax MAX [ZXF G A HE/Z DN T RSB IE,
11.7 FRV D5 D&

HKIZIWIZBVWTHDE DT ARTEIZESRVDTHE.

o ANTA RIFEWMIIANRT Y NTHRETLHDT, BRZETHITAH.
o freg DA I — FIFXBEENZKE LT 3. (soft-float % 13 T2 DT gee 1 freg Z b RN.)

o cpr DERIIFEET, gr&2fGLAY 2LV T 5.
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11.8 70475 LA

11.8.1 7L — LM

\
void hokanli(c, p, s)
unsigned int *c, *p;
unsigned short *s; /*[WD/4][8];*/
/*hokan1 (&W[i*WD], &R[(i+j)*WD], &SAD1[i/4] [j+4]);*/
{
int j;
for (j=0; j<WD; j++) {
int j2 = j/4x4;
int k = j%4*2; /x j2+k:0,2,4,6; 4,6,8,10; 8,10,12,14; 12,14,16,18; */
* s += df (c[j2],p[j2+k-4]) + df(c[j2+1],p[j2+k-3]1) + df(c[j2+2],p[j2+k-2]) + df(c[j2+3],p[j2+k-11);
/* pl[-41,p[-31,p[-2],p[-1] -> p[-2],p[-1]1,p[0],p[1] */
*(s+1) += df (c[j2],p[j2+k-3]) + df(c[j2+1],p[j2+k-2]) + df(c[j2+2],p[j2+k-1]) + df(c[j2+3]1,p[j2+k 1);
/* p[-31,p[-2],p[-1],p[ 01 -> p[-11,p[ 01,p[1],p[2] */
s += 23
}
\} y
hokanl: addi sp,#-48,sp ‘\\
sti.p fp,Q@(sp,#32); addi sp,#32,fp
movsg 1r,gril
sti gri1,Q(fp,#8)
addi.p gr0,321,gr7; addi gr0,-1,gr10
sethi.p #hi(0x80000000 ] (320<<16) |320),gr13; setlo #10(0x80000000 ]| (320<<16) [320),gri3
dcpl.p gr6,gri13,#0; addi.p gr4,#8,gr0; addi gr5,#8,gr0
hokanl_loop:
addi.p gr10,1,gri10; subicc gr7,#1,gr7,iccO
srli.p gr10,2,gril; andi.p gr10,3,gri2; beq icc0,0x0,hokanl_exit
slli.p gril,4,gri2; slli gri12,3,gr13 /* j2x4 kx4 *x/
add gri2,gri3,gri3 /* (j2+k) x4 x/
add.p gr4,gri2,gri2; add gr5,gri3,gri3 /* &clj2] ,&p[j2+k] */
ldfi  @(gri3,-16),fr4
1dfi @(gr12,0),fr0
ldfi  @(gri3,-12),fr5
ldfi.p @(gri2,4),fril; msad  cprO,cprd,cpril0
ldfi.p @(gr13,-8),fr6; msad cprO,cpr5,cpril
ldfi.p @(gr12,8),fr2; msad cprl,cpr5,cpri2
ldfi.p @(gr13,-4),fr7; msad.p cprl,cpr6,cpri3; mnopl.p; maduh cpriO,cpri2,cpri0O
ldfi.p @(gr12,12),fr3; msad.p cpr2,cpr6,cpri2; mnopl.p; maduh cpril,cpri3,cpril
ldfi.p @(gr13,0),fr8; msad.p cpr2,cpr7,cprl3; mnopl.p; maduh cpri0,cpri2,cpriO
msad.p cpr3,cpr7,cprl2; mnopl.p; maduh cpril,cpri3,cpril
msad.p cpr3,cpr8,cprl3; mnopl.p; maduh cpri0,cpri2,cpri0
msml.p cpri0,cpriO; mnopl.p; maduh cpriil,cpri3,cpril
ldfi.p @(gr6,0),fro0; msmh  cprill,cpril
mor cprill,cpriO,cpri0
maduh cpr0,cpri0,cpr0
stfi.p fr0,@(gr6,0); addi.p gr6,4,gr6; bra hokanl_loop
N J

11.8.2 ¥t
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4 I
void unsharp(p, r, i)
unsigned char *p;
unsigned char *r;
int i;
{
int t0,t1,t2;
int j, k;
int p0 = ((i )*WD+(1 ))*4; // p1 p5 p2
int pl = ((i-1)*WD+(1-1))*4; // p6 pO p7
int p2 = ((i-1)*WD+(1+1))*4; // p3 p8 p4
int p3 = ((i+1)*WD+(1-1))%*4;
int p4d = ((i+1)*WD+(1+1))*4;
int p5 = ((i-1)*WD+(1 ))*4;
int p6 = ((i )*WD+(1-1))*4;
int p7 = ((i )*WD+(1+1))*4;
int p8 = ((i+1)*WD+(1 ))*4;
for (j=0; j<WD; j++) {
r[p0+0] = 0;
t0 = plpO+1];
tl = plpi+1] + plp2+1] + p[p3+1] + plpd+1];
t2 = plp5+1] + plp6+1] + plp7+1] + p[p8+1];
r[pO+1] = 1imitRGB(( tO * 239 - t1 * 13 - t2 * 15 - t2/4) >> 7);
t0 = pl[po+2];
tl = plp1+2] + p[p2+2] + p[p3+2] + plp4+2];
t2 = plp5+2] + plp6+2] + plp7+2] + p[p8+2];
r[p0+2] = 1imitRGB(( tO * 239 - t1 * 13 - t2 * 15 - t2/4) >> 7);
t0 = p[p0+3];
t1 = p[p1+3] + p[p2+3] + p[p3+3] + plp4+3];
t2 = p[p5+3] + p[p6+3] + plp7+3] + p[p8+3];
r[p0+3] = 1imitRGB(( tO * 239 - t1 * 13 - t2 * 15 - t2/4) >> 7);
pO+=4; pl+=4; p2+=4; p3+=4; pd+=4; p5+=4; p6+=4; p7+=4; p8+=4;
}
- ' /
/
unsharp: ... \\
sethi.p #hi((320<<16)[320),gr6; setlo #lo((320<<16)|320),gr6
dcpl.p gr5,gr6,#0; addi.p gr4,-1280,gr0; addi.p gr4,0,gr0; addi gr4,1280,gr0
unsharp_loop:
ldfi.p @(gr4,-1284),fri; subicc gr7,#1,gr7,iccO
ldfi.p @(gr4,-1276),fr2; beq icc0,0x0,unsharp_exit
mb2h.p cpr1,0,cpri2; mb2h cpri,1,cpri3
ldfi.p @(gr4,1276),fr3; mb2h.p cpr2,0,cpri4; mb2h cpr2,1,cprib
maduh.p cpri2,cpri4,cpri2; mnopl.p; maduh cpri3,cpri5,cpri3
ldfi.p @(gr4,1284),fr4; mb2h.p cpr3,0,cpri6; mb2h cpr3,1,cpri7
maduh.p cpri12,cpri16,cpri2; mnopl.p; maduh cpri3,cpril7,cpri3
ldfi.p @(gr4,-1280),fr5; mb2h.p cpr4,0,cpri8; mb2h cpré,1,cpri9
ldfi.p @(gr4,-4),fr6; maduh.p cpri2,cpri8,cpri2; mnopl.p; maduh cpri3,cpri9,cpri3
mb2h.p cpr5,0,cpri4; mb2h cpr5,1,cprib
ldfi.p @(gr4,4),fr7; mb2h.p cpr6,0,cpri6; mb2h cpr6,1,cpri?
maduh.p cpri4,cpri6,cpri4; mnopl.p; maduh cpri5,cpril7,cprib
ldfi.p @(gr4,1280),fr8; mb2h.p cpr7,0,cpri8; mb2h cpr7,1,cpri9
maduh.p cpri4,cpri8,cpri4; mnopl.p; maduh cpri5,cpri9,cprib
ldfi.p @(gr4,0),fr0; addi.p gr4,#4,gr4; mb2h.p cpr8,0,cpr20; mb2h cpr8,1,cpr2l
maduh.p cpri4,cpr20,cpri4; mnopl.p; maduh cprib5,cpr21,cprib
mb2h.p cpr0,0,cpri0; mb2h cpr0,1,cpril
mmlh.p cpri10,cpr9,cpri0; mnopl.p; mmlh cpril,cpr9,cpril
mmlh.p cpri2,cpr30,cpri2; mnopl.p; mmlh cpri3,cpr30,cpri3
msrl.p cpril4,2,cpri6; mnopl.p; msrl cpril5,2,cprl?
mmlh.p cpri4,cpr3l,cpri4; mnopl.p; mmlh cpri5,cpr3l,cprib
msbuh.p cpr10,cpri12,cpri0; mnopl.p; msbuh cpril,cpri3,cpriil
msbuh.p cpr10,cpri4,cpriO; mnopl.p; msbuh cpril,cpri5,cpriil
msbuh.p cpri10,cpri6,cpri0; mnopl.p; msbuh cpriil,cpri7,cpril
msrl.p cpril0,7,cpriO; mnopl.p; msrl cprill,7,cpril
mh2bw cpril,cpri0,cproO
stfi.p fr0,@(gr5,0); addi.p gr5,#4,gr5; bra unsharp_loop
- v
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Chapter 12

=158t E7 )L (EReLA)

$$?u,MWP@%ﬁ%?»@%é%ﬁﬁk%?ﬂ%E&mA)’owfﬁité.E&mAuuﬁa
WZ2DDETANRH 5. 1233031 INREEBGSHZERL N— R Y o 7GRSO g &
DL HFEITHRED ANFEEINDSET IV (EReLA/S), 5 1 2iF/N— R Y = 7@ EEb@ma DL K,
HEAERIE, BLU, HETEEORTHEELINSGET I (EReLA/H) TH5. PATIE, EReLA/S
WKHETREZN—RY T NI VAT 2= ADHETH D L 12, EReLA/H PERT R ESWEHGHINIET 5
METhs.

12.1 =fEfE{breEdr w7

—fiZ, VLIW B 7 avy 3 Cld, F— VLIW HIZBWTHE—LV Y AZ DAL L & # X AR % FIRHZ
FEETDHIENTES. LAPP THHIRIZZHIT TR, ULH L EReLA TlX, &EElasy % HHd 5
B2, 120D VLIW 2880 VLIW IZ0ET2 Z & 03H 2 7280, DEHi#E T VLIW @i DERIPIED 5
BNk D, A= VLIW RIZBWTH— L I AX DA U L EZIAAZFARICEET 2 Z LIEFIRINS.
U, AHIROHEPIL, TLVAETONRERDMGHINIROENS. /2, 7 VA EEKEEICHHT 5%
g4 (BICC) Tk, ICCO TIXZ& < ICCL ZHH U AT UEE 5230,

12.2 EBML T R4

MWPﬁu%#:—Fvyx&Kmoﬁwaml%@mtéw’ﬁb EReLA Tl¥, X5I1ZICC2H
FOICC3 2#HHTE. ZOB, &MFa1—RE2HNTI2MBIIONTIE, FHFXIAAKLICC % 0-3 DHEIFHTHA
RIZHET S, —H, &MFa—RE2 A TS5 (BICC, CST) | omfﬁ ICCO £/21X1CC1 %
BHRIIZEEE (CST IXIEERIZ ICCO 2H8E) $26H DD, ICCO #5E L 25 E&1E ICC2, ICCL % 55
U583 ICC3 EIEERMIZ A 725, [ARRIZ, LAPP TIEHNAHL Y 24 GRO-GR31 8L U LR % ffifd
FT25DIZH L, EReLA Tlk, X512 GR33-GR63 2T 5. ZOB, FMAEI—-RNEIFELY, ABhE
TEH2VTNDOL I AZBZBSLHRMIZEETS. §4205 GR33-GR63 BSBEERANZMEH X NS Z & 1ZB80.
F7z, k4 2% PCI-HOST 26 OHiI{HIE R h-control (ZLARANENM I NS.

bit8: ERELA_PERIODIC_ERR
T TS — VY7 vav 7. FHlIEARERIND.
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4 I
bit9:ERELA_CHK_CONTROL

BICC 5L U CST IZBIF2ITE ICC k2 BEXMLT 5. AERENEMTH L 54, 1CCO 2 HHT S
4l REG_BITMAP O bit0 IZREWTTE/LI NS, ICCL 2T %4k REG.BITMAP D1l
FEFTNEMAING (EReLA/S TREHENUDY 7 b =7 W45 % HiE L, EReLA/H Tld/N\—
R =7 WREAANEHRG T2 AR T S) . RO & S ICEEETREM S5 B 15 BICC X ICCL %
HHT5Z M5, BICCIZEIT2 7R ICC liklgndfrbnd. BICC fi4rid ICCL IZHA T ICC3
EBRBUNARR—BOBEEIYFHEA AL —YavDITI—75 7%y " 45, £/, CST IZHEER
B2 ICCO 289 % 728, REG.BITMAP O bit0 31 THDHFIZERY ICCO IZMA T ICC2 % &R
UAADRR—BDGEIFUEA XL —VavDET7—T7 57y 35, TUVAEERIZZTI—T 5
Ty MINZEE, BICCHKOT I —WEETNDHHE, BT XL — a3 ryDEFIFTHTI,
EHIZT7 VA EEOHETEZiAASD. —F, CSTHREKDT I —DADRE, #Hi1 L —YarvnE
TERTETULRBIL, ELIIT VAEEOHETE2AAD. 2B, HEITOE, $§TICETESETL
FEARL—2a Il onT, L1 Fyy Yallid3HEHEROA NI N5,

N [~

J
~
bit10: ERELA_CHK_STOREAD

BT TRHINEAN T LOKREENLT . AEENENTHL25E6, 2TOGANILEAEIND
(EReLA/S TEHSHMUDY 7 b =7 a5 % HE L, EReLA/H TiEN— R = 72 TERAAN
WMameazERTd) . B8, MEANMNT@HIEARANT@HFIETUTHRITINA TR SRV, F
72, BRAROEFEILZITD 2DICIE, TMRANTICED VI AZHEARANTICED VI ARER
DEELURITNIERSRD., ARTNAY T FIZBWTARNTY 7 RUAB IO T =2 2 &2 HEEL, NAD
R—=HDGHEIFLUHEA XL —2a VDT T—T 577y " $5. TI—T77 7Nty hIh/1X
L—=yavilBd5 L1 FyvYanDAMTReTlibInd, TVAEERICTS—T75 7ty
NINEGE, Blif AL —Ya VORITER TR T UARIL, BT VAEEOHFETEAAS.
BE, HEITOE, §TIIZ IR EFTERTUAEZEAZL =23 VIZDO0WTELL F vy ¥ 2l
FOHBFERD AN T BN I NS,

N
NG

bit11:ERELA_CHK_EXPLCIT

DCEI fp4 s & d ik Ak 32, AERELETH 554, DCEl @maidfgEI Nz 2 DOPHL
VARDONEEZHKRL, NEPALA—BOGEIIYFHA XL —YavDLI—T75 7%y h$5. T
=TIy NENA XL =Y a VIZETALI F vy YanDAMTIEeTikIhs., 7L
ATEERIZT S —T7 5 7082y NIWEGE, #Bif XL —YavOETERTE T UKL, BB
T VA EEOEETERAD. BB, BETOE, $ TR FEFT2ETULAZEIZL—Ya Yy
WZOWTIELL F vy Y a3 2EEMEDA N TIN5,

12.3 BinfeS

RIFHAEIND T LA ETICR LT, MANRL VAR ZHET 57202 ICUL sy, HERERERD -
I DCIE - a BN I Mg, EReLA/HIZBWTHEFIHIZEHST I — R L TURL217 5 %4, BICC/CST
ZMH U RS Sl > T d 2 TIRALT 2 Z L I3IFMETH S 720, ICUL @mil&l, H51UDITE
ERRZN= R 2T IHRZRA R T NIER SR\, EReLA/S Tld, #56»UHY 7 My = 7RG %
HET 5720, ICUL @mil & VITRAANR 2 HE T 2 FENEKRIEZ V. ROV IZICUL i, CST A
#H9 2 ICCO B LU TILR ICC 217 2 a2 N— R =TI LET 2 2D HIND.
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a N
icul.p gr0; sethi.p #hi(REG_BITMAP),gr0; setlo #lo(REG_BITMAP),gr0

ERELA_CHK_CONTROL IZB# U TIUEALN R E T2MBNBRT 2LV I AZEZEY vy w FIC
XV IEE.

ICC1 2T 2 a kBRI TIEAL I N D 72 DI E D LI R.

REG_BITMAP O bit0: ICCO (Zxf)is. 0 DFAMEET, 1 DEE ICCO 2HHT 2w % iR,
REG_BITMAP O bit1-31: GR1-GR31 (Zxf)&. 0 DEAMEET, 1 DA GR1-GR31 2{#/H3 5
& JLEAb.

\_ /
Ve N
dcei Q(grX, grY), 0
2ODVYARANERIKL, A—BOGHIFTT —RES I OCYHEA 4L —2 a3 VEFMIL.
grX,grY: HESHRD GR & 455, )

12.4 SfEFEIEL RV

h_control 2B N2 HIHE Y b (ERELA_CHK_CONTROL, ERELA_CHK_STOREAD,
ERELA_CHK_EXPLCIT) #f#AGHLETCHHETEZ I ENTES. 2720, UTICHETIHAGHELL
MaIEE L 2GS OBMEIR R X N,

12.4.1 LRIV

ERELA_CHK_CONTROL=1, ERELA_CHK_STOREAD=0, ERELA_CHK_EXPLCIT=0. 7 L %
705 HHENZE Y 5 @k Z2 X%, BICC/CST MSMIMET % s &2 LRI 2 BR121, ICUL sy
AT S.

12.4.2 LARJL2

ERELA_CHK_CONTROL=1, ERELA_CHK_STOREAD=1, ERELA_CHK_EXPLCIT=0. LX) 1
WA T, HEREDA N TR A TOEEEILEZNS. TTEA N7 ICE S HEERE L A N 7ICE D AR
BESHT DI LICkY, BIEL—YaVOEGHEROEEFLEZXS. @FEEAROEFFLL LT
HY, TIT—EIRIIET VA EEOFETICLDAEZAADS.

12.4.3 L~NJIL3

ERELA_CHK_CONTROL=1, ERELA_CHK_STOREAD=1, ERELA_CHK_EXPLCIT=1. L)L 2
ZBFET VA EEOBETTIREETIE RWGEIC, MEEFOREEZ HE 30 &E-IEL NV TH
%. DCEI fi Dff A & V) HUKLEE DWSERERILI 217 5. iR IE T2 #EE U 2213, SsiET & s %
MRAHATY 2= VT 270 RIZVAN 28RS D, AT Y a—1) 7%, EReLA/S DH&EIXY
7 hYz7I2&Y, EReLA/H OB&IRIN— R 272 & Thbhb.
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Chapter 13

=

DTU #4

<7

a7 %NS (DTU) 1%, DDR, DSM, CSM D7 —Rfzk %2475 Z LN TE 5. REDBICHA
TREEL VAR B XCEIE 70y 7 ONEZX 13.1125RT. DTU I, #EE L UZEDOBITE # HiH
57 RUVYVIRREE LT, B, M, AT R, 2EANTA RBEHINT NS,

FHEY R L ADERIE, DTU 2 ET2EAT7 D7 R AL RS . EEOHIE 710y 7 hhdk X
NTVWBEAETH, B2ICHBEINIHILT R L AOMFRIL DTU &£EKdD DDR-SAT, DSM-SAT, CSM-
SAT DNEIIHRED Z L IERBBBRETH D, 58, 7 RUAZBOLRHE, DTU EZE KO PEV.DDRSAT,
PEV.DDRPID, PEV.DSMSAT, PEV.DSMSPC, PEV.DSMPSZ, PEV.CSMSAT, PEV.CSMSPC,
PEV.CSMPSZ OWNEREFEFIZ L W Frbnd -8, DTU OFEI A % £ TOR], DDRPID, DSMSPC,
CSMSPC IZHIET 547 R L AZ skt # 2 LU TIEA 572\, DDRIZDWTIX DDR fEIEANY RL A5
BONDYHE DDR 7 RV A% MHT 5. YH DDR 7 K L A% [5G EEE’J IEBRL2 F Yy v allk)E
HEXNTHY, DDROWAE L2 F vy Y aDOHNEIN—RI =72 D BAENHFEI NS (L1 Fvy
YADHNELFERE) . DSM IZ2WTId5E DSM FRIZERIN T R I/zbn‘o%bmé%@ DSM 7 R L A% fdif]
T5. W DSM IFZEYHE I T7ICHEI NI oNTEY, L2Fvyyya i%“ﬁﬂbi—ﬁb\?ﬁ%ﬂ TDOLL¥Fyy¥a
ZENTHS. FIAT7HBODSM ONEL LL F¥y YaDARIIN—RT =TI *KA‘H;N@%* nd.

AREE A E Y ERIIZH S U DN btﬁ%ﬂﬁw oy 7@5‘5%7 R 2% DTUBLKTOP 1Z& &AA,
DTU.CONTROL (2 U CEIERIEIR R 2 H X AL Z L2k, flE7 oy 7 oNE Ji&/xr & iz,
REENBIR I NG, KEIH T Oy 7121, éaﬁfuxy I DOWNEIZED K F—RifEk % BhT 2 72O DLH)
KD A EIBRTDHEENZITOENTEY, CPURDIU LS EIAAZRE LU CEEZBAI TS L
MTED. 72, KT OV 27121, 7—AEER TROBEL LT, #VAA, HEL Y2 L2ADK
ﬂ,%ﬁ?FV1A®§%%&@8®%E%%%¢é EMMTEXS. BEY RUAANDEIAAZITHZ &

&V, HE®DDTU » CPU L3N UTHMAMNIZ T — Rk %2175 2L BN EETHD.
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74 CHAPTER 13. DTU Bk
REHEL YRS | R#E | EOEK
DTU QONTRL N | 0 ERERIR L FLEIET
— DTU BLKTCP eSS | DOVRAEREIEI 7 Oy V56887 KL R
DTU CBLKAD JENF | MEBHRHEIETOY VT KL R (FR)
DTU CBLKST JEE | MEBHHETOY 7R (RR)
— [N | RoawiEsaET Oy 2 £ET KL 2
DBTRGY |%Z7O0v/s&88bYH o&EL 1LEY
DBTRGD |%EZ7OvoiEeibY b (BER7 KL R)
DBTRMK |%z7O0vo@EsbYH (FRI1E)
DIBTRVAL |ZFZ7O0v BN A (HHEESLITEE)
DIB. TERIY | HEEIE 7 0y V2R TREMERT 0 L
LEYRAH 2L Y RIKR IRET RLAANDEERAH
DB TERMD | 3% 70y IV TREF (EERA#7 KL R)
DB TERMK | 470y VR TEEFE (YR 7 {#)
DB TERVAL | Hx 70y I THEME (FXAHE)
DB S\OIYP | E=ET7 FLZAAR (B B A NZ4 K28R E)
DB S\DTCP | #(E5EEERET7 N X (DOR DM GV
DBSNOND |[AVFvIRYRKMAKET KL R (DOR DSMC)
DB SXSZE | EEERMERH 1 +EHR/HK
DIB SYS ZE | #EERMEEERE2 + ERHE (ZRTRINEEE)
DB RVIYP | ZET7RNLZRAAR (BB X NS4 K 2E4RE)
DB RVICP | Z{E4ERET7 KL X (IDRDSMCY)
DBRMND |[A YTy 2RYZMAKET? KL R (DOR DSMCI)
DB RS ZE | ZEERMEERE 1 +ERK
DIBRYZE | ZEEHRMEEMH2 +EFRH (ZRTEIZHEE)
- DIB. NEXTAD | 00000000 (NLLLIC & Y #&i)
DIB. TERIY | HEZEE 7 0y ViR TREMERRT 0 L
LEYIAH 2EEL I RIRE I/ET RLAANDEEIAH

Y.Nakashima, Proprietary & Confidential
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Chapter 14

/\1) 77 [E] HR A

7

=

T0U5 NEFRRE, HONUD, AT IN—TIETZ 1 D AIFEROEI T RIEET LI LI
VY TaATIN—TEEHE LU LET, IOV T LFEFHOMLEOR R TH 7O AID @SSV 73
TN —T RO EERT D TH D, FYHREIL 0 FREL 1 AIRENS 2D, 8FEITHE
HEDRIYPREZ L, o371 LT oA EZI1E 1 FAPHOWTN % IEE U RO 2%
KT L&) 2EPFET S, HHTIEEL Y AXONAEEX14.1 12539, BAR.CORSPC 8LV
BAR.CORMSK (Z& DN\ TEBBLION) 7Y AT (3 T7a77)0V—7) #E#HL /- LETBAR.CONTRL
&) EHAESR 2 561795, FAESRORELNY T3 7 TN —TOANR T LB ENITETIVKETH
%. BAR.STATUS IZiF, BAR.CORSPC & & Uf BAR.CORMSK (23D < FEHPRENTK RIND.
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76 CHAPTER 14. /N 7 A #AkHE
BEEHEHL YRS | (RE | EOEK
PEV. CCRVAP RE | 0 A7 ESETHREY, L I7ESTHREY
PEV. CRGRH0..63] |44 | EA7HESICHBIE2MEITES 0-63: 2 7AF 255 £ 7EY
BAR QORSPC JE4E | /N1 7Z2R8 0: space#0, 1: space#l
BAR QORVBK I | ROT7BS/NYTIRY (64hit) O FEHRERA, L AHREER
BAR QINTRL e | AEIERGE 0. ORMER 1 1 AHERK
BAR STATUS e | AERRAERT 00: JERHAIRAE 01 REF 10: O FIHAREE 11: 1 FHAIREE

Y.Nakashima, Proprietary & Confidential
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Chapter 15

IN=2PALs: 7

7

A, TRTAEVICYY TINEZLV I AXCEDHIEI NG, HE>T. AHHDZODREET —
FTIFYIIFELER,
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Chapter 16

=8 /] il fEl A

i
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Chapter 17
M REFTHMm € T L

AREOBALE N, PEBE - MEEH - BHOBLENS, HERTY LA T7725LV—X LAPP Y, 727t
T —RAEBHE LR A DT 2ERNIIHE T I12HD. ZO-OD%EfL LT, AET
1%, LAPP OMERESEME TIVIZDWTEAAT 5.

17.1 C-RTLE®FI/L

— MU ERERTA IZ I, FEHT TV 5= a v R ET IR AZBOY A ZVBEIET D2 HENH L.
BERWPEIZE, e EE VerilogFDN— R 7B SiEE2HNTY A 707 —F 77 F v 2%,
Verilog ¥ a L —&F L&) 70y 7Y A ZI)VEEGHIL 2T NIEZR 520, UL, Verilog¥Ial—
REIFFEIFHENHD THEL, NI AZEBAITANLERT TV r—yavaeMEL 73852813
WHThd. —Jf, CEEEMNT Verilog AL RIVO RTL €7 )V EFTR TS &12&Y, BEMGOH
JEIZTHA Ny Ialb—2avE{FH>IeNTES. R, KETIVE C-RTL €T I)VEIEY, C-RTL €
TIHEIAVINAINVUTHELNDZFEFER 77 IVE RIL VI 2L —X EIERZ 2129 5.

C-RTL €7 )Vi&, LAPP &A% X EAREKE IOy ZIZ0% L, KR Ty 27234 754V LI A
&) I Ec s LTy U ZIEREINT 2 E TNV TdHD. Verilog ETINE R, A7
FAVLVIARADZ T ZHPIERIEERE 7Oy 7Dy I alb—y a VIEIZRS. BIE» SEBIZADND
T — RRERORMEEIGIET S 728, —M&IZ, 78 7510 v OBBENSHIERIZET CIEIZZ ay 7 &H
Me3. 270, 2Ok REMATETIE, BE»ORTRIZEND N1 S22 EMICERT2Z 13T
B, NARSZZEUTIE, 1A 2VETOBREBINS 754V VY AZRDOREZIFZLTH E, HiBIZm»
DEDZLTRNBETHD., ZDLDBMHEEIZEY, Verilog lCE VB UAN—RY =T EEFEDXA IV
TJETIVEBELDD, BERARILYIab—X2EBTLILNTES. AT, K24 % HWTH[EIE
T I OHAELTD

pipe_frvia Program Counter(PC) % 8H#i 9 H [ 70w 7 Tdhd. pipe_frvdecode 2> 5 D73 I T G,
B LU, pipe_write 25 DRI IEEHRIZ & D I aFITTIGT 5.

pipe_frvif fHF vy ¥ aB I UREFRROFTAL LU EZTOEKETOY 7 THD.

pipe_frvdecode 47 1— R&{FH[EEE 7Oy 7 ThHhd. VRX—VT7 RLVAAZYIE2FLTEY, ¥
TVAEERIZLR BEET SR e RN U256, VE—VT RVARZY JOSR/EHEITD.
T VA EEFIX, LAPP HIBICHE T2 T 32— RESREMWT, 10.2.3 8 AR Y b7 —27RED
ZOOMET I— R ACEWTHIA LU ZFIMEIC & O REUBEOHRESR XY NT— 27 2 ERHTT 5.
28, pipe_frvia 2* 5 pipe_frvdecode £ TOE|E 710w 7%, DCPL fa4y &t & U CHEMEH 5
Bl B D asl et Uz, 7 VAEEICERETL ETOM, 8fEx2{FiEd2d 2 L WA T
HB. ARYDPOHEEINDG@MEF vy Y ab IO TPHRIZIAY —TE—R (BROEI/NT A
4 POWER_F1_ACTIVE/POWER_F1_INACTIVE (Zxfi&) \, T OfhoD[E#E % Power-OFF 1ZHH24
T 5RE (kD POWERIAIF_DECODE & & U POWER_SELRD IZ{J&) ~N&4 #1795, *
Tz, REEPABE DB Y b — 7 88 B0 S EEHAERL R X, DCPL w2 MR U Th o i
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SAE T D I A % MRS B £ TORMMAME Power-OFF (ZH124 3 2 4kFE (#4180 POWER_SELRD
IZRIG) ~NEATT 5.

pipe_sel_read LAPP #JEXTl&, VI AR T 7 A I LHFEIMATI T Y FIINT DHAH L %475, DCPL
MAEERE U THEEMER A GRS aniZRBUxE, T VAEEERTLSET
O, BEZIEILTDIENARTHD. ThbLL, LIYART7AIVIEAY —TE—R ($doD
POWER_REGFILE_INACTIVE IZxf5) /N, DDA I Power-OFF (ZH24 3 2 0kHE (#4ik D
POWER_PREG*IZHR) N&4BITT 5. —J, REUKETIE, #iROEESRAY MU —7&EIC
eV, ANV AEZREUT, Bi4BOHRERAT T Y F £72IIRTBOHEBER Ty F 2 5
BEWMANTYFIINTLIHEAHELETD. $hLL, HEHBANT Y FEHIZ, 7V AEECEE LA
Wl L7 2B XUT Y FiE Power-OFF 12/ 9 2 R8E (#41kD POWER_PREG*IZXER) O F &
B, BB, HEBADT Y FIIVIAREOBRMGHEEL UCEHHT L7720, HREHATI T Y
F & RS AR D Power-OFF (3449 U € &) L 20,

pipe_exec_brc LAPP #JE¢TlE, ATV FOREHREZICIZ, FEHES XUDELET RV AGEZ1TS.
RELABETIE, 7 VA BEKED 2O DERMHEDAPBETH Y, SELT RV AGHEEZTO BE
v, EHEROENIE, %R0 POWEREXECBRC IZHIET 5.

pipe_exec_mel-4 AJ] T v FDWEHE G, FEDBAEREZEA T« THEZTS. HEROES
1%, %D POWER.EXEC.ME1-4 12359 5.

pipe_exec_al2-4 AJ1 7 v FOIE#H %72, ALU/MULTIPLY (#438%) /SHIFT B %475, HEHOE
H%, %D POWEREXEC_AL2-4 (263 5.

pipe_exec_eag AJJ1 7V FDIFHZILIZ, LD/ST D/2bDT RV AR Z{TS. HETHOEIE, #ik
® POWER_EXEC_EAG 12359 5.

pipe_exec_opl pipe_exec_eag 5D T KL AMEHZGIZ, L1 Fyv¥azZfl, /4, FBEROLOFvv
YV aNDEBZAAMIBERBERIEHL VAR (X 2.41281F% oopd) OFEFHZITS. ¥ 73 7HOLL
F Yy ¥ aDBENIE, #BO POWERLL IZNIGT 5. £/, LD/ST MWEMH I /2 mfkB F T oopd
PEW I ND. oopd HOEIIE, #ikD POWER-OOP4 2T 5.

pipe_exec_op0 pipe_exec_eag 5D T R L AHEHRZCIZ, LO Fvyv ¥ anb oopl NDFHAM U 721k
ARNT NN T 7 A ADEBEARELIT, £72, oopd 5 L0 F vy Y aDEEAAZITS. LD/ST
BRI NZBEOAIET S L0 F vy ¥ ad®EHIE, %KD POWERLO IZHIET 5.

=

17.2 MHEE/NT X%

C-RTL 7)WL, K1T.1IZHZET DM/ T A X 22T TOHMMARETH 5.
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17.2. MERENT A &

83

F17.1: VST ALK
RIARE, RUEA (cycle) | B9
Q-FRET 8 | return-address stack
STBF 4 | store buffer
F1IWAYS 4 | F1 cache-ways 4
F1WSIZE 4096 | F1 way-size 4KB
F1LINE 64 | Line—size 64B
LOWSIZE 64 | LO way-size 64B
LOLINE 16 | Line-size 16B
L1IWAYS 4 | L1 cache-ways 4
L1IWSIZE 4096 | L1 way-size 4KB
L1LINE 64 | Line—size 64B
L2SIZE 16M | L2 total-size 16MB(direct-map)
L2LINE 64 | Line—size 64B
F1IDELAY 8 | F1 miss-penalty 8cycle
L1DELAY 8 | L1 miss-penalty 8cycle
L2DELAY 8 | L2 miss-penalty 8cycle
SUB_ARRAY 9 | Depth of subcore
SUBCORE_NUM 4 | Number of subcore per PE
L2BANK_INTERLEAVE L1IWSIZE | L2 bank address interleave size
L2BANK_NUM 256 | Number of L.2 bank
PENUM 4 | Number of PE
A—/N=T 7% 7V —ZNEA=ITLAPP64 GRELILRE - FEAMFEAR Y.Nakashima Proprietary & Confidential
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Chapter 18

O] PRIEZEAREE € T )L

AETIE, C-RTL ETIMIBITZ 31 T'T 1 VHER O Z 41 % MEFT % 72 O DRI EGEIEMGET TV IZD
WCHHT 5.

18.1 FPGA E®FI/L

C-RTL E7Vi%, 7oty viaE, B vy o afkie, FRolEMae, AHOERE2E6L, todE
TEMAT IV —ya v i ERFIE TR Z/T5 2N TES. LML, C-RTLETIVDSL T4
VIR B LOKEK T Oy 7 OEER, X1 I VB L UOHERBIEDH NS LSI & UTEHTRETH D
e RMGET DBEN DD, ETINOZYMEEMNIFZ720121E, Taky YiEs X CEOMOBEREIZ D
WTC C-RTLET NV ERFEDON— R =T 2EBL, &EEETOY 7OERXA IV I 2BEEL DD, &K
Bl RS R I K S T O DI R S BIEDR D F% 74— RNV VTR WNEETHD. £7/2, FPGA
fLiz& Y, C-RTLETIVODX HIZ50 (ERREDOEMT IV r—y a VEIfEEE2 5N 2 b, £V
KOMBRT OV T L% 732280 TES. UF, KETFIVE FPGA TN LMY, EHT TV r—
v avERETARAY AT AER%E GPSV330ME Y AT ALIRERZ X125, £/, THXIdNizE ASIC
ZIEWATRER Y AT A2k % GPSOOM Y AT A EMERZ &2 5.

18.2 GP5V330MF < 2T LDRERK

GP5V330MF ¥ A7 Ald, PC/AT H# (PCI-HOST) ® PCI-Express A1y hMZ, FPGA (XC5V330T)
B LU SRAM % #i#k U7~ PCIA— R (GP5V330MF) & ##ki L, YOty Hi¥eE%s FPGA L2, AMEF vy
YakREE A VR — R SRAM L2, &7z, EiERES KO AR IEREEZ PCI-HOST EIZ&~EBIL, &
KEUTEHAT SV r—yavaEffael $2KETHD. £72, HIO GP5V330MF ¥ A7 A% fHE
BliddZ eicky), M29IRTYIVFIATHEOFMET NV AMETES. Z0LD REBITHIKIN
THLHT, MAMABKOA VR 7 —AZHVD 25, T, &EWH 1 V27— 28 LU V4
7 —A&EHUNMIFIAEZLT .

18.2.1 FPGA HERDYIIEFERR
GP5V330MF DAL
9, M18.1 BLUM 18.2 12T GP5V330MF HAKD A HAR % 51263 5.

e PCIL-Express2.0 A0y MIWG (77— 2 #xE#E L 10Gbps)

e PCI-Express2.0 7 /3 A R Z 1 /N, FreeBSD7.2R. 32bit X Linux 77— %)L 2.6.18, 64bit X Linux
=2V 2.6.9 12X )6

e 512Mbit ® DDR2-SDRAM % f&#;

e XC5V330T 2 2 H#g#k (F( Y —FzAviz&kdav 747 —vay)
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86 CHAPTER 18. [HIBEMGETEE T IV

: .:?“x"ﬂ-:._ "_ﬁ‘f\pa\"f’ m_
s NTIDR SN

f.\

18.1: GP5V330MF DA
GP5V330MF
ﬁ ﬁ 1:;%777%54’*7“‘/\ ﬁ ﬁ l:‘{“/“\y777“5/r*7“‘/\
O Rocket Rocket ¥ —Rocket" Rocket O
JP25,26
3 3
= =
5VLX330T#1 _ 5VLX330T#2
""""" FrAV
USB
| CLK,PCl-local-BUS
@)

LINUX

Eth
ther «=—>1  \\ipacT

18.2: GP5V330MF DRk

e Ethernet M F~IZ 7o v yarEVIZLE AV 747 L —Yay
e XC5V330T ANDf& 7 1w Z71% 200MHz. XC5V330T HNEBD DCM € Y 2 — ) & 8% E 7~ 134
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18.2. GP5V330MF ¥ AT L DKERK

% 18.1: ZBT-SSRAM fHI{Z = o 4

554 A
A(AN) SRAMA /B_A19-0 iZxtts (7 RV AfE5)
BA-BD(AJ) SRAMA/B_BW3-0 (Z8fJis (/3o MgE FiAA, Active-LOW)
W(AN) SRAMA/B_RW (I3t (FEAAA F—7 ), Active-LOW)
E1(AN) SRAM_CE7-0 (Zxt)ts (Fv 71 2 —7 ), Active-LOW)
G(AN) SRAMA/B_OE (25t (#1114 2 —7)b, HIK LOW)
ADV(AJJ) LOW [ExE (#KY KL A&y haf)
CKE(A) LOW [EE (71w 2 ANy 7 7 #RA 37— 7))
ZZ(AHT) LOW [EE (N7 =47 v ARMHH)
FT(AJI) N.C. (Pipeline E— R)
LBO(AJJ) SRAMA/B_LBO (28 (V=7 /8—=Z b, HKLOW)
CK(AN) XC5V330T O XXX iZxtts (78w 27)
DQA-DQD(AH 1) | SRAMA /B_D35-0 IZ &)t

87

Aoy 7 %KR—REOKI=y MIU THSZIZ G
o XCHV330T HIcaYw 7T F T4 FIZLD 64 F ¥ 3 I)VOEIBIHA AT fE
e XC5V330T 412 32MB D ZBT-SSRAM % #5#k
e XC5V330T fHH i FB: & LT 1Gbps ® Rocket-1/0 %% 16 fl GXZIER7T) %

#% XC5V330T DIMBY » Eft iZ LA N D@D TH B.

e OV I T7FZAYHIRY S
CN1,CN2,CN3,CN

o TUNIINAIOEGERY YT
TP

¢ DDR2-SDRAM
DDR2IF

e ZBT-SSRAM(GS8320Z36)
SSRAMIF

e Local-BUS
GLBUS

e Rocket-I/0
AURORA

o P XC5V330T
GPIO

XC5V330T & DDR2-SDRAM O¥3EA( 49 71 —2R

FPGA € FI)VDEIEIZIXMHH L AW,

XC5V330T & ZBT-SSRAM O v 4 71 —2R

XC5V330T 4812 36bit X 1M 7 — RMD ZBT-SSRAM % 2 8 flif&#k L TH Y, 36bit X AM V7 — R X 24
DA ETY L UTCHEHTE S, £ 18.1 12 ZBT-SSRAM HI{E 5 D2 % /=9
PCI 7Y v ¥ Local-BUS O 4 71— X

PCIA V& 7z—AY, £TOHOXC5V330T, DDR2-SDRAM, ZBT-SSRAM %###id 2INHNATH 5.
INS5DEPFIE, PCLHOST DA E Y %M Fizvww 3N, EHESBETDIZIENTES. ##iE GP5V330

A—=N=T7 7% IV —ANEA =17 LAPP64 Fadl{lk% - FEAGHEAL Y.Nakashima Proprietary & Confidential
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# 18.2: PCI 7V v ¥ Local-BUS «{ V& 7 = — A{Z5 D5

FE4 | B
L_RSTX(H 1) kv MEE
L_DRQX(H:71) TV Y0NS DEREERG S
L_DACKX(AF) FORESRIZN T 5 6% (LOW D358 Local 1A AL — 7, HIGH O
%4 Local flldd~ 2 4)

L_ADSX(AHT) ks (WA AR D HIT)
L.WEX(AH77) LOW & WRITE, HIGH i& READ (2%t
L.BSTMX(AHF) | LOW l&/3—2A M E— RIZHG
L_RDYOX(H77) 7w DRk OK

L_RDYIX( A7) Local #2324 %4 Ok

L_AD(AHi77) Ty I AR DEHET RV A+ F—4&, Local il 2 & DE§ET
RU A+ M+ T —4&

L_BEX(AH7) NA M 2—=T

LINTX(AH) HDIAAE S

L_S64X (A7) PCI il L ¥ A R EIRIE S

L_DBSYX(H /) PCI EHXAAREBORR (720, FHHALZLSTEWY)

Local 7V wYIP A7 HEEZSBOI L. X1821T1 VAT —AEEOME, B 183I1IZ& A1 3I VY
Fr—KNE2RT.

Local-BUS I & % ZBT-SSRAM & #4111

Bk D ZBT-SSRAM & & U Local-BUS 1 V& 7 = — ADFAEHEIZ LY, Local-BUS 25 SSRAM
ZEERETE 5. §205, PCI-HOST O EEZEMIC ZBT-SSRAM % xfjiaffiF, PCI-HOST A ZBT-
SSRAM ONE % BEHES/EH T NTES. M18.4 05X 18.71Z, Loca-BUS IZ &% ZBT-SSRAM
EHEHHORZ A IV ITF v — N ERT.

18.2.2 FPGA RERDYIERERK

XC5V330T W2, Rk U ~YBfEnk & #6545 LAPP EE2 #4352 212 &Y, GP5V330MF %
LAPP #¥li A7 A& UCTHIHT 5. LAPP #8ElE, KEWIZ, 7ot v HEier, XC5V330T A ERDY
HEER L DA VAT T —AENSRD. &7 7M1 VA7 2 —ADE %X 18.8 IZRT.

7Oty HHEEEABA T KEEOYEBSA VY T T —2R

F 183 AN A T VBREMIN 5 A2 Ty YHEEOWIEE A > 4 72— A, K 18.9 15X 18.12124 1
VIF¥—NemRd. ©Y MERKHEAESOIR I 2 282 RE, £18.11R U7~ ZBT-SSRAM PEt
A VAT T—ALFAKTHD. 72720, NV RV A7 D72dDRER BSYX/XREQ/XGNT/WRDY/RRDY
MEIXNT NS, NEAT ) ADEEAAN, Oty IEEREND A ) Hilf#ERIE, BSYXE55SOFF T
HBHILwMERLZETA/B/W/DICEMEZ LU XREQE5% ON 29 5. XIZXGNT {550 ON
ZBHIL XREQ 5% OFF 129 5. AT ADOEZIAAT 7 LHIEIZ WRDY /551% ON, BSYX {F
FE OFF &2 5. [HRRIZ, AMBAEY NODHAH UK, Tty YHEENO AT D HIEENIE, BSYX F
SN OFF THE I 28 U7Z LT A/WIIERMEZ 111U XREQ 5% ON 29 5. XIZXGNTE5
D ON 28U XREQ 5% OFF 129 5. A U5E T L FARHZ RRDY 551X ON, BSYX {§%51& OFF
Y, AEVHIBERIED EOFHAH LT —XEWYAL. BB, MEAEVICHTIEZAATERS &
Ui At UESROHALE, T—2EERIELFRAL 64 Y hTHD.
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18.2. GP5V330MF ¥ AT L DKERK

00 . 0 o 02 . 03 ¢ 04 o 05 06 o 07 . 08 o 09 O 10 . 1

01 L_CLK

02 L_DRGX

03 L_DACKX

04 L_S64x T

05 L_ADSX

06 L_AD[63:0] —— : : —AOR Tty dtl Tqtz ¥ di3

07 L BEX[7:0] —— 3 I bex

08 L_WEX

09 L_BSTMX

10 L_RDYOX

11 L_RDYIX

(1) PCI 7V v Y= Local-BUS D A&
00 [ 01 02 ; ;

03 . 04 . 05 o 06 . 07 . 08 o 09 . 10 . 1

01 L_CLK

02 L_DRGX

03 L_DACKX

04 L_S64X T

05 L_ADSX

06 L_AD[63:0] —— : : —(_AOR ~Cdt0 3 dtl Tdtz ¥ dis

07 L BEX[7:0] —— 3 I bex

08 L_WEX TH

09 L_BSTMX

10 L_RDYOX

11 L_RDYIX

(2) PCI 7V v ¥= Local-BUS Dt L

18.3: PCI 7V v Y Local- BUS f Y& 7 = —ADRA IV I F ¥ —h

O+ v Hise s PCI-HOST #AEDMIEA V9 71— R

89

#£18.412 70ty UiRE L PCI-HOST BSREDWIHE A > X 7 = — A, 181312 A I V7 F v — M %R
9. XINT &, PCI-HOST 749 % BAR2 ZBGHHY — RADEZAAZSE T L, Xy SR L
TEEZERTDIBUCON 1245, 7Oty Y EEEN XINT %2 U XACK % ON IZ U2 T, XINT
X OFF 122581 NIEAR 58, XREQ 170t v HEEEN BAR2 IR U CTF EAAR X /2 Ikdi At

LEITOBRIZON IZT D EHEMTHD.
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90 CHAPTER 18. [HIBEMGETEE T IV

cK SN AN GAND SAND AN AR SR AR SAN SR SR AR SN SR S W
L_DRQX |\ A
L_DACKX \
L_AD <X ®
L_WEX \ \W/rit /
L_ADSX L
cylen/ramsel A\
L_BSTMX
L_RDYOX
e = [)
L_RDYIX \ LU
Ib_albex \
Ib_d \
Ib_wex \ Writel

T T

Ib_xreq Y
Ib_xgnt )/

ssrama/wex

Ib_rden

18.4: PCI-HOST (2 & % SSRAM HE 4 (WRITE)

CK S EAND AN AN SN D SN SN SR AL SR SN SR SN S U S
L_DRQX |\ A
L_DACKX \
L_AD X X [ )4 u‘,::‘
L_WEX \ writd ¢ ; /
L_ADSX e
cylen/ramsel A\
L_BSTMX \ : :
L_RDYOX

: \
a0 = ol }
L_RDYIX \ 4 \ ( N I/
Ib_albex \ \ - -
b d
Ib_wex \ Writel
Ib_xreq X Rl N T
Ib_xgnt / )/ /
ssramalwex ./

Ib_rden

<

—]1 3

18.5: PCI-HOST 12 & % SSRAM &I (WRITE /S— 2 k£ — )

18.2.3 PCI-HOST ICX Y %A 97—

PCI-HOST & GP5V330MF D1 > 4 7 =— A%, PCINA LD L Y AR ZEIZ BG4S - GP5V330MF
EDZEEE BAR3,BAR2 TH D (K 18.5) . ioctl() DA —/3~Nw RZHIIKT 572012, BAR3 DHEH-T R

Y .Nakashima Proprietary & Confidential _______ ZA—/)S—=7 7% 5 L —ZNjfi A =2 7 LAPP64 #FLA-H: - FEREAE



18.2. GP5V330MF ¥ AT LD 91

CK AN AR SR AR AR SN SN AR SN SN AN AR SN AN SR S
L_DROX |\ A
L_DACKX \

N

L_AD ¢
L_WEX Read
L_ADSX AN
cylen/ramsel
L_BSTMX
L_RDYOX

3’

xreq0 \L i l
\
\\

T

L_RDYIX
Ib_albex
ssdout
Ib_wex x Read
Ib_xreq

Ib_xgnt )/

ssrama/wex

Ib_rden Vo

18.6: PCI-HOST (2 & % SSRAM B #: il (READ)

cK AN SR AN AR SN AR AN RN SN SN AN AN AR AR SR SR
L_DRQOX |\
L_DACKX |

¢
Il

L_AD S
L_WEX Read
L_ADSX \_<é

cylen/ramsel

L_BSTMX \
L_RDYOX

g ) )
\
\
\

\

\\'\-5/

-\\*/

L_RDYIX
Ib_albex
ssdout

Ib_wex Read Read
Ib_xreq L U ¢

Ib_xgnt

ssrama/wex t t

Ib_rden /A /A

18.7: PCI-HOST (Z & % SSRAM [E# 4l (READ /A—2Z b E— k)

L 212 BAR2 O#HEA &) 4T, £T% mmap() 12XV EHELUTHAL TEX\W. BAR3 ZEHIZIE A E
VA VA7 z—A (GHllIZHE 4 %) , BAR2 2RI HIE A >4 72— GEMIXE 5 &) [Z&4WRT 5.
PCI-HOST fll 731 A R T AN, &SROz L.

A—=IS=T 7% 5 V=LA WA= TLAPP64 fadl bk - 7MiM Y.Nakashima Proprietary & Confidential



92 CHAPTER 18. [HIBEMGETEE T IV

e N
sel readh 5 dL2ct
—— 4% B vORE (k)
5 L . opl: v, type, opcd% 2 v (v, type, opcdid I 7RI AE)
=] a—
vyt | AT |ld——>st | HEFvrva if/0plh 5 DL2ct BERRAE
a7 |47 — B typetvtopcd@*ﬁﬁ(*v type, opcdid I 7 HIIC L E)
- 16KB+16KB vE(stat) oYty b (k)
IdT 11r/L1r 2 R : repl _nc, way, di rty, daddr, d~ZiA &
niss: v, type, opcd, addr Ien rTask drt,drv,drp
flush %stat)f\@
*v repl _ | (_d) LhrS5DRY |nt?€%§0)stat$§§‘f<*%) IC& 2 EH
< *type | (nc) = stat, type, flush, nc, opcd, drt #RE
sopcd | (vay) addr, | en, repl _way, d nask, dr viRZ
(addr) | (dirty v, (stat) E¥f
(len) | (daddr
(nask) pi pe_L2IC B 7R IER
(drt) #®E (v,stat,type) ,repl_nc, opcd, addr, mask, , drv
(drv) repl_dirty, daddr gévxb) M
pipe retire | (drp) pipe L2AEH T 5%
(flush stat,d(fill),repl _dirty, Ml
NS a_stat/f_stat
X NTEZ#R & st at S@H (E—
T
7L7 f—
‘c_ng‘c_vm ‘c_;u] ‘c_xpcx‘ ‘M_XFE)‘ M BSTMK ‘M_A{ZQ] |M_BE><18] ‘M_VD( ‘
T T T T T T T T
l o L l l ! ! !
BARR- RVEZ 3K LYRSBES request /N\—2 b SRAMP KL X bytenask wite-en
‘cosy | (moeq | " _
bus1y L2ct . d4RAE@AN bus-grant wite-CK read- K
CXAK=0%%(FT1] J ! ! ! !
CXINT ‘Masvx‘m_smnz] |I\/I_XG\IT|M_WD(|M_H=«D(|
h p/cEXRAHFOT © & O:enpty L:busy (busyREERXTOEYHASOAELEY Yy a
FEODHBAP c_stat=0 | | 2:P-ok 3:1Fok %%E%l:ﬂ—l*"jx?t::t‘dt’y rXh3)
——— | —CD MD FPGAO
ﬁ PRF|PRF ) FPGA¥L
L |
BA‘:QC| BAR2S
h p/c —cl/alf/s_st
h_param | p_sw
h_contrl | p_param
—j pct base
—>ipctlen
—i pct npc FPGN0
—I>i pcttar FPGA#L
SUbGHO L2ct  E—
+ l Q SUbGHL L2ct
= T
lcd ssdout pr_d—— SUbGHO L2bf
LR¥yrva LB F|SSRAMF T | SUbGHL L2bf
EER AL
SUbGH0 BAR2
&
L AD <—ssdout < | SSRAMD
&
BAR3 = |bd > ——
PQ - HOBTA
[
- J

18.8: &7y JEOWHEA VAT = —A

18.2.4 GP5V330MF o AT LDLDKIEE

GP5V330MF ¥ AT AIEH—D FPGA LIZREEET 2 2 WREETH D728, K18.141IZR-T L H1Z, 1
B0 PC/AT HH#HIZ, GP5V330MF % 2 H:#5#K 32 PCIAR— R % 2 B#E#K L, Rocket-1/0 12k Y 4 £D
FPGA %: ) VTR U HARER E R TS, R PEIX4HED FPGA 2HWTHEEIND. EH PE % EH
T 2720121, EEED PC/AT Hif% Ethernet (I & DT 5. 2R LTI DDV Iab—Ya v
iﬂéifﬁ—fré I, EEES I OINEF vy Y a2 B EET 5 LAPP #7025 A% PCI-HOSTH0
ETEESY, ZOMD PCI-HOST IZIFAL =770 75 528EXE5. §AbLL, EEAHER PE
X PCI-HOST U2 &> Tk &ES. X 181512710y 7 RGO FEM % R 7.
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A—=N=7 7% J LV —ENEA =37 LAPP64 s LAk - PR

18.2. GP5V330MF ¥ AT L DRERL 93
#18.3: 7oy Y AEIAEV A VX 72— AF5 (110 &) O
G54 | 3]
M_XREQ(AZ) B A T Y SIRERES, Active-LOW
M_XGNT(#i17) ERZMNE TIES, Active- LOW
M_WEX(AJ) FHXIABA 2 — T, Active-LOW
M_BSTMX(A /) LOW R/ N — A N E— R
M_WRDY (H/7) FIATE 7155, Active-HIGH. AEE5DON 2 >T7 vy Y%
REIISIRERZHETED
M_RRDY (H11) T — & valid (55, Active-HIGH. AE5D ON 2% ->T 71
Ty Y HERRIISIRERZHETED
M_A(AF) 7 RL A, A31-3
M_BEX(AJ) NA NMEFEZIAAT TV, Active-LOW, B7-0
M_D(AHTT) 7—&, D63-0
M_BSYX(H/7) R &2 R T EY (55, ActiveeLOW
M_STAT(H/7) KRR RES, STAT1-0 (0:empty 2:0P-ok 3:1F-ok)
CK A AN AN AN SR SR SN S S SN SN SN N S N S U S
M_AB 1 B
M_D : J
M_WEX J | //xswrﬁffffrm DEEAXF LW Z & [(Foty S
M_BSTMX | / — — 70t AIXGN TR 35 X il
M_XREQ
M_XGNT Q;O/\
pr_albex 1 L
pr_d
pr_wex l Wri
pr_bstmx \ /
pr_xreq /
pr_xgnt W_+0
pr_bstx L
ssrama pr_ap
ssramd : )\‘ \
M_WRDY *L% HAAFET
18.9: SMFAEV A VR T 2= AFH5DEA IV T F ¥ — I (WRITE)
#18.4: 7y YA v 27 2 —AF5 (40 &) OWE
G54 | 3]
CXINT(H77) PCI-HOST 25DV 7 T A MES, Active-LOW
C_XACK(AN) 7y Y50 INT ZMIE5, Active-LOW
CXREQ(AH) Ty InoD LY ARSREE, Active-LOW
C_A(AA) 7 RLA, A30
C_WEX(AJJ) FEIABA 2 — T, Active-LOW
C_D(AHII) T—4, D31-0

Y.Nakashima Proprietary & Confidential



94 CHAPTER 18. [RI#EIEMEEE T

CK A AN AN AN SR SR SN S S SN SN SN N S N S U S
M_A/B b
M_D DS D G ) G ), G ) G ) G ) G -
M_WEX /stT%fJ:f:Ta“L:l\\/}Vﬁt% B gD 0P X (Fogy Ek)
M_BSTMX | / purst ) I [ 7t YAIXGNITEU 5 & il
gt N A A 7 = e
M_XGNT | J\ +0f +1 +20 43| +4] +5
- -~ \ /\
pr_albex 1 K \ | \
ord <L EEFCFCFC )
prowex | Write
pr_bstmx | & \ \ \Burg \ \ H /
pr_xreq \_ﬁ \ \ \ \ \ \ /
pr_xgnt \\ +0 \ +1] \ +2 \ +3 \ +4 \ +5 \ +6
pr_bstx X \ \ \ \ \ \
ssrama pr a\ + + +. +. + +i +
ssramd : 4 \l
M_WRDY HREIAAGET

18.10: SMFAEV A VA T2 —AEHEDRA I VI F ¥ — b (WRITE N—Z hE—R)

CK

[\
M_A/B -q/'

M_D
M_WEX Read
M_BSTMX

M_XREQ |

M_XGNT \_+0J\

pr_abex 1 L \

L — 7k v AIXGNTEU 3D X il

pr_d

pr_wex \
pr_bstmx \
proxreq  [\__%
pr_xgnt 10/

|

pr_bstx

ssrama pr ls\

ssramd N

ssdout \

pr_rden Y/ RS
M_RRDY NCFEa LR T

18.11: AMBAEV A VAT 2 —AGF5D LA IV F ¥ — b (READ)
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18.2. GP5V330MF ¥ AT LD 95

CK TN
M_AB 1 p
M_D ]
M_WEX Read
M_BSTMX | Burst
M_XREQ | )~
M_XGNT M +0 + + +3] | +4] | +5 <\

pr_abex 1 ®
pr_d

I c
)l c

— T YK GNIEUZ H D = il

|
-
—
‘1‘>)
T
)

7

8
B
\_ﬂaﬂf

)

I

i

pr_wex

pr_bstmx Burst /
y

pr_xreq
pr_xgnt

+0 +1 +2 +3 +4 +5 +6 )

Pz
[ —
=~
=
+
+
+
+
+
+
+

pr_bstx N

ssrama

ssramd N <]
ssdout \\ X

pr_rden Y Rt R{ Rt Rt RY Rt R R
M_RRDY Gt U5 T Al

X 18.12: AMFAEV A VR T2 —AEBDRA IV I F ¥ — b (READ N—A ME—R)

CK

A

WEX
XREQ
D(write)
D(read) R

T

X 18.13: YOt vH 1 v R 72— ADX A IV JF ¥ — b (WRITE/READ)

# 18.5: Local-BUS EDGREEA VA7 2 —A
atop(vtophys((vm_offset_t)rman_get_virtual(bus_alloc_resource(dev, SYS_RES_.MEMORY, RID#))))

(VAT =A% | RID# | e

BAR3(0x0-0x3ffffff) | PCI.CBMA:0x10 AT 32MB 1% ZBT-SSRAM ZE2fH], 4 32MB IdAAHH.
TOtw HHEEEVAEEA ) 2SS IEUMEHTS.

BAR2(0x0-0x1ff) PCI_.CBMA:0x10 PCI-HOST 70ty U EENEIE 2 R T 08, &

O, 7oty HGEN S PCI-HOST AD A @R/ Y —
CAERDOEIZHEHT 3.
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96 CHAPTER 18. [HIEEEMGEE TV

PE#O Rocket 1/ O PE#L Rocket 1/ O
FPGAH0 FPGAHL FPGAH2 FPGAH3 FPGAHO FPGAHL FPGAH2 FPGAH3
— SUbGH0 [ SUbG#L [ SUbG#2 [ SUbGH3 |— — SUbGHO [ SUbGHL [ SubCG#2 [ SUbCH3
— L2ct L2ct L2ct L2ct | —| L2ct L2ct L2ct L2ct |
L2bf L2bf L2bf L2bf L2bf L2bf L2bf L2bf
BAR2 BAR2
PA-e PA-e PA-e PA-e
L2 nsi m nast er nsi msl ave <
—
| I PQ I PQ I PQ
MWt M
Mbf
PA - HOBTHO- PA - HOBT#1-
18.14: GP5V330MF ¥ A7 A D4 AREE
LAK: | bus_cl k, LRST:1bus_rst, PAK C AK PRST: pe0_reset, B:asynchronous_fifo/ synchronous_fifo
| 125MHz | 50MHz (ALRTRA SR (LK=62. 5M) | 125MHz —
gp5v330#0 | pe0_r eset I & % RESET#IFH gp5v330#1
PAQE fpl.|bus sramlb sramni MF1_pe0 MFL_peO sramnb sramlb fpllbus PAE
i i MX | PEOSCG#O a2 PEDSG#3 MX ‘ i i
— LOKE—— LOKE PAK PAK G2 [ PAK POK — G2 PAK PAK HIOK—ELAK [
 LRSTELBLS | LRSTE % LRST—LRST — PRST | ROOKET | PRST LRST<-LRST MLRST | LBUSELRSTX
CX cabl e CX
ap0: c_20M--PRST->——| PRST I PRST PRST PRST |———<«PRST--Mc_20 | mmapl:
Ox3ffff20 —-POLK PAK CHL [— PAK POK — Gl POK [———PaKT Ox3ffff20
SAK STAT STAT SaAK
I I
mmap0: SaK R R AK mapl:
0x2000000- | SAKEX | L2ct o (0] L2ct | SCLKEX | 0x2000000-
SRAM C C SRAM
KB B K
GALBUS AK RST E2 2 E @GLBUS AK RST
o TB BT [z )6}
sramlb sram ni sramni sramlb
= ™ MX | PEDSGHL PEOSOR2 | MX ™ n
LOKE—— LOKH PALK PAK CHL |+ PAK PAK — CHL PAK PALK HLOK —ELaK
% LRSTEILBUS | LRSTH % LRST—LRST — PRST PRST LRST<LRST MLRST | LBUSELRSTX
CX CX
rmap0: c_20M--PRST—>—— PRST I PRST | Q2 | PRST PRST [——<PRST-Mc_20 | mapl:
Ox7ffff20 —-POK PAK G2 [ PAK PAK — G2 PAK |—PQKT Oox7ffff20
SAK STAT | ROKET | STAT SaK
I cabl e I
map0: SAK SAK mapl:
0x6000000- | SALKEX | L2ct L2ct | SOLKEX | 0x6000000-
SRAM SRAaM
fp2_1 bus MF2_pe0 MF2_pe0 fp2_| bus
| bus_reset - 2{kreset

pe0_reset - ¢ reg20h V& IC& Y, peOtaurorafibreset (nsin? 7') BRITEHICEHER)
AREFY 2T L2k %Ereset L7cWD, FPGADBIARD TBIE/ SR & FFFreset TE AL,
ZIT, reset FE%E—Epnsi MIEE 3.
pe0_reset TTX_FUL=0, RX_EMP=1, TX_RST=1, RX RST=1, Z M7&nsi mh* 5RX RST=0, 5L\ Tnsi mh* 5 TX_RST=0

18.15: GP5V330MF ¥ A7 A D LK
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18.3. GPS8OOM ¥ A7 L DRERK 97

18.3 GPS80OM > AT LD

18.3.1 FPGA AERDYIIEERR
GP800M DR

fl
|

m O 0 T

18.16: GPSOOM-PCI D (Fl&k R — &R — RE#H )

AR OB 2 1) 5 72012, ¥ 18.16 B L U 18.17 12539 GPSOOM-PCI DM % 3iHl$ 5. &
HIDT2309 BH&L=w b 33MHz D27 0y 7 I N TH Y, XC2V8000 NED DCM £ Y 2 —
WZ& Y 66MHz Z0EME 70w 7 2R U CHEHATLIENTES.

XC2V8000

FPGA €TV TCIE 70ty S HEEELAEBER I NS, ASICETIVTIER—ZR—REDTOwyH
BEHEICN 9 5 SSRAM A Y X 72— AB LU PCIHA N VAT 2 —ABE#HK I ND. ChipScope &
XC2V8000 % JTAG Hifi 4% 121%, X 18.18 D JTAG Ml XTP2-5, GND $ £ U°3.3V D& 6 A% 5
SHU, JTAG 7 —7IVICEHRi T 5. 72720, ABSHEDRHIA 2 F HIZHESE L 2. F97% ModelSim
FILDHAOY I =Y a VIl &) +RREERIE21TS 2 L. B8, MFoEVidnYyy sy
F 74 RO MICTOR 232274 (CN5, CN6), F/zi, TYRIAIOEERHAOEY 7 (K—
REM TP) IZHHEINT NS,

e AM2 (CN5.CLKO0), AM7 (CN5.A3-7), AP6 (CN5.A3-6), AM6 (CN5.A3-5), AP5 (CN5.A3-
4) , AN5 (CN5.A3-3) , AP4 (CN5.A3-2) , AN4 (CN5.A3-1) , AN3 (CN5.A3-0) , AL9
(CN5.A2-7), AJ9 (CN5.A2-6), AH9 (CN5.A2-5), ANS (CN5.A2-4), AMS (CN5.A2-3),
AL8 (CN5.A2-2), AP7 (CN5.A2-1), AN7 (CN5.A2-0)

e AM9 (CN5.CLK1), AJ11 (CN5.A1-7), AG11 (CN5.A1-6) , AN10 (CN5.A1-5), ALI0
(CN5.A1-4), AK10 (CN5.A1-3), AJ10 (CN5.A1-2), AP9 (CN5.A1-1), AN9 (CN5.Al-
0), AG12 (CN5.A0-7), AF12 (CN5.A0-6), AE12 (CN5.A0-5), AP11 (CN5.A0-4), AN11
(CN5.A0-3), AM11 (CN5.A0-2), AL11 (CN5.A0-1), AK11 (CN5.A0-0)

e AH12 (CN6.CLKO), AH13 (CN6.A3-7), AG13 (CN6.A3-6), AF13 (CN6.A3-5), AE12
(CN6.A3-4), AP12 (CN6.A3-3), AN12 (CN6.A3-2), AM12 (CN6.A3-1), AL12 (CN6.A3-
0), AG14 (CN6.A2-7), AF14 (CN6.A2-6), AE14 (CN6.A2-5), AP13 (CN6.A2-4), AM13
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PA 3. 3V./5V

33Mrz66Vhe

32Bit /645t

osCc CK
3z [ | Buffer
QL5064—66APBASEC l XC2VB000—4CFF1152 l
78T
o Pa o SSRAM 16VByte
Tl core VK328t X 4
| paz1
SSRAM )
Interface
LocalBus64Bita 86Vhz
LocalBus ‘ . LocalBus
Interface | ¥ P Interface BT
SSRAM 16VByte
1M32Bt X 4
DVA
2ch
Register Mctor Connector
Files
BExternal
connector
Interface
JTAG CPLD
IR XC95144XL
bR RO
140Pin x 4
{E5#400PIn
FlashROM
4NByte
By

18.17: GPSOOM-PCI D 710wy 7

(CN6.A2-3) , AL13 (CN6.A2-2), AK13 (CN6.A2-1), AJ13 (CN6.A2-0)

e AK14 (CN6.CLK1), AH15 (CN6.A1-7), AG15 (CN6.A1-6), AF15 (CN6.A1-5), AE15
(CN6.A1-4), AP14 (CN6.A1-3), AN14 (CN6.A1-2), AM14 (CN6.A1-1), AL14 (CN6.A1-
0), AJ16 (CN6.A0-7), AH16 (CN6.A0-6), AG16 (CN6.A0-5), AE16 (CN6.A0-4), AD16
(CN6.A0-3), AP15 (CN6.A0-2), AM15 (CN6.A0-1), AL15 (CN6.A0-0)

e A31 (TP11), B31 (TP12), B32 (TP13), C33 (TP14), C2 (TP15), B3 (TP16), B4
(TP17), A4 (TP18)

CPLD
XC2V8000 Y 74 ZL—yavElEA® PLD. a2V 7«4 Vb —yaviaxs & (JP3) £/-137
FYYAROM "DV 74 7L —a VRIS 5. ZZUBEIXPCIAA NSOV 71
TV —23avuiT57280, JP3IXEHALARV. JTAG 2327 & (JP2) 1% PLD SAIZD & 22— ff
AT

ZBT-SSRAM
GSI 10D GS8320Z36. 36bit X 4M 7 — R % 2 f#&E#. @& L, 64bit fEX 4M 7 — ROINHEF v
VAaAXEVEHBE UTHEHATS. SOy PERELANBT Y Y a AR YDA VAT 2 —AD DD
HilE R € MM T 5.

PCI 7'Y) v Y#48E (QL5064)

PCI64Bit/66Mhz 1 > & 7 =—AD7=HD 7V v Ve, PCINAY AR —#REEZE L, M1 $ 5 2ch
@ DMA % ##k. X 18.19 125 % /RT.

Local-BUS
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FPGA Config

~ e . o e ,.. 5
s Lty e L [T}
e P Bauumy
“mjj e SR =-
- = = =
5 — - g2 . 22
iz o gt 3% = 23 pemme oy
EL woL 3 o oo #
838 “é ! o il 3 “ @D ) g
[T \ . LN
: ] o
FEEE IR
S Lo s
: W
ao- 0
@ :
““‘"u AAAAA E 3 u:;'l AAAAA Ej
o HE= A= o o 0
L 1:E boa

18.18: XC2V8000 #H JTAG « ¥ & 7 =— A TP fiii (MK B L OFHE > V7))
PCI 71w Y& XC2V8000 % £t 3 2 INH/N A, #HllIE QuickPCI Local 7V w Y IP I 7 {LkkE 25

F—FR—KREmaxrs s
GPS80OM-PCI %, R—&R— RAILE /O EVNEHINT WD, GH4HOEEE I 37 RIZ&
D R—&R—REEHATRE. & 140 €2 1/0 1100 € ¥ (I/O &EF400 EY) . 1/0 ¥V HFEI3IL
T, 11-20, 23-32, 35-44, 47-56, 59-68, 71-80, 83-92, 95-104, 107-116, 119-128.

XC2V8000 & ZBT-SSRAM DA 497 x—2R

GP800M-PCI iZ 36bit X 1M 7 — R ZBT-SSRAM % & 8 flil#&# L CTH Y, 36bit X AM 7V — KX 2
DA TY EUTHHTE S, £186I1Z1 VAT T —AZ5DHE, 18201 XA IV IF¥—1 %
R
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100 CHAPTER 18. [AlBIEMGEEE T )V
Configuration
/\ Registers
PCI
Bus
PCI
Arbiter DMA
;l?sl FIFOs Local
state
state 3
Machines Machines
o DMA Channel 1,
5 PCI 0 Local
o Master Master
z, ;LC.SI (DMA Cho/1) R DMA Channel (DMA Cho/1) Local |4 | LocalBUS
= »
S @ Interface gl 1 I~ Interface
N
;-g | Direct Slave l,
< PCI Read Local
Target Master
(Direct Slave) | DiectSave | (Direct Slave) Buffer
g Write | RAM
Control
Logic Direct DMA Interrup
Slave t

18.19: GPSOOM-PCID PCI A X 7 =— A

7 18.6: ZBT-SSRAM il 1 > & 7 = — A5 5 DK

G54 | 3]
A(AD) 7 RV A{E5, GP8OOM-PCI Tik SRAMA/B_A19-0 (25t
BA-BD(AD) NA NMEEEIAA, Active-LOW, SRAMA/B_BW3-0 (23
W(A) FEAAA F—T ), Active-LOW, SRAMA/B_RW (Z#})i
E1(AN) Fv TA 32—7), GPSOOM-PCI Tl& SRAM_CE7-0 (Z X}t
G(AD) H1 2 — 7, GPSOOM-PCI Tlt SRAMA/B_OE |24t
ADV(AJJ) GP800M-PCI T LOW [&xE (HIY KL Aty ha))
CKE(A) GP80OM-PCI TI& LOW [EE (78w 2 AJN\w 774 %2 —7))
ZZ(AHT) N7 =K7Y, GP8OOM-PCI Tix LOW (Rf#H)
FT(AJ) GP800M-PCI Ti& N.C. (Pipeline — K)
LBO(AN) GPS00M-PCI Tl% SRAMA/B_LBO (Z X}t
CK(AX) 71y 7{5%5. GP80OM-PCI £ OSC »E #EKE)
DQA-DQD(AH 1) | GP8OOM-PCI Tlk SRAMA /B_D35-0 (3}

XC2V8000 & Local-BUS O¥iE1( 49 7t —2R

GP80OM-PCI & PCI A A ME, B PCI 7D w Iz kD EEHRIND. £187TILA VAT —AfEFH
DREEL, 1821 1A A IV I F ¥ —h2RT.

Local-BUS I & % ZBT-SSRAM & #4111

R D ZBT-SSRAM 5 & U Local-BUS 1 VX 7 = — AD#lAEHEIZEL Y, Local-BUS 7* 5 SSRAM
ZEEHIETES. $§42bb, PCIHANDEGEZEMIZ ZBT-SSRAM % X iaff i, PCIAA N AV ERE
ZBT-SSRAM ONE%Z SR /EFHTLH I LMNTED. X18.22 75K 18.25 12, Loca-BUS IZ &% SSRAM
B % R,
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18.3. GPS8OOM > A 75 I DRER, 101
Write A Suspend Read C Write D writeno-op Read E Deselect
tKH
o
oK N\ TN\
>tH
> ts <-|<-
A —E A @B AR OE@ =
>l
o »> ts [«
cke AR | AR A W A A A A
+>{tH
B > ts [«
AR | AR AN AR A A |
>ftH
> ts [« I—
v AR | A | A A A A A
>|tH
- > ts [«
w AR | Ay T | Al | AV U
->|tH >t
> ts |« > tS |
en D | AN
>|tH >|tLZ [-tHZ
.>| tS || +>| tHa |<--> |<-t Qx
ale @ o) X o) X ac) XKoo ——@K cE) X@—
18.20: ZBT-SSRAM DX 1 I V7 F ¥ — b
F18.7: PCL 7V v Y a—Hh)VlIA ¥ & 7 = — A5 5 D%
G54 | 3]
L_RSTX(H!H) Dy MEs
L_DRQX(H:7) TV Y05 DEREERG S

L_DACKX(AJ7)

Bt skIZW T 5 I0% (LOW 0&a 1 — IV llas AL —~7, HIGH
DEET— VIR AR)

L_ADSX( At H)

kRt (NAY A ZHHTT)

L-WEX(AH A7)

LOW I WRITE, HIGH /& READ (ZXf)is

L_BSTMX(AHH)

LOW iZ/\—Z ~ £ — Rz

L_RDYOX(Hi/7)

70w Y lEEEEEN OK

L_RDYIX(AJ7)

11— 77 )Lz 5% e fi OK

L_AD(AH) TV IR AZRDORET RV A+T—4&, O—RIVHI~ A X DR
X7 RV A+NAL "N+ T—4X

L_BEX(AH7) NA M 2—=T

LINTX(AH) HDIAAE S

L_S64X( A1) PCIfilfiL ¥ A 2 EIRE 5

L_DBSYX(Hi77)

PCI H IAAREDOER (2L, RIHEHLZSTEW)

18.3.2 FPGA WERDYIIEFERR

XC2V8000 & R—4 R— RDY3EA( 4971 —2R

XC2V8000 & R—&KR— ROYH A > 27 2 —Al%, ASICEFNTIE, R—&FR—REDO7ovvi
IR LT AT BREZ LT 2 SSRAM & 72— (110 K), &L, 7Oy Sl 27—
2 (40A) #INATS. £18.8IZSSRAM 1 V& 7 = — AES DO, X 18.27 » 5K 18301281 IV
Fry—hemd. B MEPRGEAMESOIHRNICE T 2R 2RE, £18.6 IIRY SSRAM A V&7 x—
ALFBTHD. EL, NYRYzA7DODES BSYX/XREQ/XGNT/WRDY/RRDY AVEMN X
NTN5.
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0 . o0 ¢, 0 . 03 o 04 i 05 ¢ 06 o 07 o 08 i 09 O 10 O 1

01 L_CLK

02 L_DRQX

03 L_DACKX

04 L_S64X CH

05 L_ADSX

06 L_AD[63:0] —— g g AR X Tdt0 ¥ au iy Tdtz 1y a3

07 L_BEX[7:0] —— ; ; ; ; 3 T bex

08 L_WEX

09 L_BSTMX

10 L_RDYOX

11 L_RDYIX

(1) PCI =0 —H LD E XA
00 ‘ 01 ‘ 02 ‘ 03 ‘ 04 ‘ 05 ‘ 06 ‘ 07 ‘ 08 ‘ 09 ‘ 10 ‘ 11

01 L_CLK

02 L_DRAX

03 L_DACKX

04 L_S64X A

05 L_ADSX

06 L_AD[63:0] — : : AR L0 ¥ atl X a2 X da

07 L_BEX[7:0] : : : : : : " bex

08 L_WEX H

09 L_BSTMX

10 L_RDYOX

11 L_RDYIX

(2) PCI=>H0—A)VDFHAH L

1821: PCI 7V wyn—ifllf V87 2—ADXA IV T F¥—h (PCI LT —)N)

SSRAM NDE FiAARKE, SSRAM HlfESIZ BSYX 552 OFF TH2 Z L &AL~ ETA/B/W/D
WCEMEZ H U XREQEH% ON 129 5. KIZXGNT 50 ON 28l L XREQ 5% OFF 123 5.
SSRAM NDFHE ZAASE 1 L FAKREZ WRDY /£51% ON, BSYX {551% OFF £ 7%, [ABkIZ, SSRAM »*
5 DA UK, SSRAM HlfHEBIE BSYX /52 OFF THh2 Z L %2R L7~ ET A/ W IZHEMEE 1L
XREQfE5% ON 29 5. RIZXGNT F5D ON 28 L XREQ 5% OFF 1295, fmiAtiLETE
FIFZ RRDY /55 1% ON, BSYX {53 OFF £ 724, SSRAM HlfHEBIE D EDFRAH LT —X ZHLY A
3. 728, SSRAM (W § 2 FHIIAALERE L O5AH UEROHNAIEX, T2 ESMIELFAL 64 Y
NTH5.
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CK AN AR SN S SN S SR S W SR S N SR S N SR S N

L DROX |\ £

L_DACKX \

L_AD oX 0}5

L_WEX \ Writs:}

L_ADSX L 5'

cylen/ramsel A\

L_BSTMX ‘

L_RDYOX 5

o )

L_RDYIX \ L

Ib_a/bex \ A
Y |

Ib d |

Ib_wex \\ Writ I

Ib_xreq |

Ib_xgnt

ssramalwex /

Ib_rden

18.22: PCI /A A MZ &% SSRAM E#iilf# (WRITE)

CK (Y N N B N (I U (N (U (U (N (N (N (R N (R N (R N (B
L_DRQX /‘
L_DACKX 3 /
L_AD X [ )4 [ ) "?E
L_WEX \ writd ¢ /
L_ADSX - : :
cylen/ramsel
L_BSTMX \
L_RDYOX

[/

A

xreq0
L_RDYIX
Ib_albex
Ib_d

AN
1
——
—
——
1

T

Ib_wex Write)

Ib_xreq ) N T

Ib_xgnt

ssramalwex

Ib_rden

18.23: PCI A A b2 & % SSRAM [EL#HlH (WRITE /S— 2 h E— K)

O+ v Hise s PCI-HOST #EEDMIEA 9 71 —R

F 1891270y Vi« > 2 72— AEHOME, K 18311241 IV F¥—bERT. XINT I,
PCI AR A MR T 2 BAR2 DIEHHEY — RADEIAAZET L, 70wy HIZ/ U CEHfEZERT DB
IZON 2B 5. 7Yy YNXINT ##H U XACK 2 ON 12U~ ST, XINT 1% OFF 1245 2 13 i
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CK AN AR SN S SN S SR S W SR S N SR S N SR S N
L DROX |\

L_DACKX \
L_AD [)
L_WEX Read

/’
L_ADSX \_.é II

\Vg

cylen/ramsel
L_BSTMX \
L_RDYOX

xreg0 /% l
L_RDYIX \ v
Ib_a/bex \
ssdout \ L)
Ib_wex Read
Ib_xreq L

Ib_xgnt

——5

ssramalwex /

Ib_rden /A

¥ 18.24: PCI /A A M2 &% SSRAM EE: il #H (READ)

CK CN N S\
L_DRQX |\

L_DACKX |
L_AD {_S
L_WEX Read
L_ADSX \___J

cylen/ramsel é
L_BSTMX \
L_RDYOX
xreg0 i l l
L_RDYIX
Ib_albex
ssdout

Ib_wex Read Read
Ib_xreq \_4 \_4

Ib_xgnt

ssramalwex t t

Ib_rden /A /N

¢
[

N

\\\-b/\

'\\\-b/\

laT KT
——
— S

% 18.25: PCI A A b2 & % SSRAM [ I (READ /N\—2Z hE— K)

523, XREQ 270ty U2 BAR2 12 U CEZIAAZ ZIEHAE L ETOBRIZONIZT HEEHT
Hhd.

ASICIZH U, JTAGIZE AN VA ) Ax vy VIEER DT MO0 TIK, N—Ro=z7

AVRTT—=ARHIY 7 NI 27 EDTETRE
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sel _readh 5 DL2ct

& 4= B : vORE (k)
- L " opl : v, type, opcd% & v b (%kv, type, opcdid O 7 EICHE)
a o—K
EyH | ART |lde—>st | ABFrvy>a if/oplit 5 DLoct HEIRIE
a7 (17 & B typetvtopcdtmﬁﬁ(*v type, opcdid a 7 IS HE)
- 16KBH16KB v&(stat) DOYty b
Id—‘ 11r/LIr T X :repl _nc, V\ay d| rty, daddr, dNEAH
mss: v, type, opcd, addr | en, mask, drt, drv, drp
fi ush, %stal)’\d)iﬂi AR
*v repl_ | (_d) LASDRY (intZZHDstat REER) ICLD2EH
< *type | (nc) =4 stat, type, fl ush, nc, opcd, drt 1R E
opcd | (vay) addr, | en, repl _way, d, nask, dr viR &
(addr) | (dirty v, (stat) B
(len) | (daddr
(mask) pi pe_L2IC BB R IER
(drt) RE (v, stat,type) ,repl_nc, opcd, addr, mask, , drv
(drv) repl_dirty, daddr dévsb) M
piperetire | (drp) pi pe LZAEE ¥ 5 1E%
(flush stat,d(fill),repl _dirty, Ml
MER a stat/f_stat
X NTESA8 & st at 3840 L]
T
7117 —
|C_XFEQ‘C_VEX ’C_A{4] Ic_wsa(‘ |MXFEQ‘M5[M( |MA{29] ‘MBE){S] lMVEX ‘
T T T \ T
.LRVE'J?l l/“l7§ lI\Saﬁl\lll"'llﬂ./ b k l
BARR- 3 TR = request IN—2 S ytenas wite-en
| [
bus%/ L2ct. dﬁlkﬁﬁ)éﬁﬂ bus-grant wite- K read- K
C XAK=0%%(FT1l ‘ ‘ T T T
CXNT |M_BSYX‘MSTAT[2] ‘MXG\IT‘MWD(’MR:D(|
__hplcEERAHEFOT © 0:enpty 1: busy (bus R TOEY YD SOABF v v >
FtEODHBEp c_stat=0 ‘ 2:CP-ok 3 1Fok EXRBFICN—RIzT7ICEYtEY RSN
—CD MD
ﬁ PRF|PRF ) FPGA¥L
L |
BA‘:QC‘ BAR2S
h p/c —cl/a/f/s_st
h_param | p_sw
h_contrl | p_param
—i pct base
—ipctlen
—i pct npc FPGN¥0
—ipcttar FPGA#L
— UbCHO L2ct
T T 1 SUbGHL L2ct
lcd ssdout pr_d SUbGHO L2bf
LR¥vrva LB F F1T | SUbGHL L2bf
FERR LD
M SUbGH0 BAR
L_AD —ssdout < | SsSRaMD
BAR3 = |lbd—
PQ - HBTA [ =
\

18.3.3

18.26 12

BARO-3 TH3 (F18.10) .
BARLU T T 5 b,
B UTHERT 5.

18.26: £ 70w JMOWEA VAT T —A

uﬁiﬂ’r '9 Jx—RX
Tatzy Y e AR D

ZERNIEIGAT T S 72RO 2 FEEED S

A—=N=T7 7% F L —ANEA=17LAPP64 Ak -

Pl REAL

BN Rkl 2 R

BARO-2 % ioctl() #H, BAR3 % mmap() |
F721%, BAR3 D&Y7 KL A2 BAR2 D% E]Y) 24T, ©£T% mmap() ¢
ioctl() DA —/ N R ’%H’U?@W—é

IR I B

p=1

)

105

Z0>5%bH, GPROOM-PCI & PCI & A kD
1 V27 2—Al%, PCL64bit/66MHz /SA LD L YA X 22 B4 X Mz GPSOOM-PCI LoD L ¥ 2 &

&V a—¥Tu s I ANESIC

)

HlIBENEYITHS., Ty HIE, ALY X
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CHAPTER 18. [HIBEMGETEE T IV

# 18.8: SSRAM o V& 7 = —AEE (110 &) DR

FE4 | B
M_XREQ(A) SSRAM ZMELRIES, Active-LOW
M_XGNT(#i4) BRZMNTE TIES, Active-LOW
M_WEX(AHJ) FHERAAA 2 —T ), Active-LOW
M_BSTMX(AF) LOW (ZN\—Z R E— R
M_WRDY (H/7) AT TIE5, Active-HIGH. AEHEDON2E>T70ty Hix
SREREZHETED
M_RRDY (#i77) G 7 — & valid (55, Active-HIGH. AfE5D ON 2% ->T7 1
YV ESMEREZHETED
M_A(AJ7) 7 RL A, A31-3
M_BEX(AJJ) NA NEEFEEIAART T 7, Active-LOW, BT-0
M_D(AHJT) T —4, D63-0
M_BSYX (1) SSRAM Eiffrh 2 RTEY—{55, Active-LOW
M_STAT(H/7) REEFREE, STAT1-0 (0:empty 2:0P-ok 3:1F-ok)
CcK A AN SN SN SR AN SN RN SR NI AR\ AR\ RN RNV SR\ RN S W
M_A/B 3
M.D ' XBNT % fff 2 80dM DEEAE XD 20D 2 & (T 0y )
M_WEX I/ Writ
x—izTE'\gX | / I~ — 7Pty Y AIXGNTHUIE D X il
M_XGNT :9:04/\\
pr_albex 1 !
pr_d 1 L \
prwex | Wri
pr_bstmx | \ /
pr_xreq
pr_xgnt Q| +0 /
pr_bstx
ssrama Eﬂ \
ssramd /L \l
M_WRDY ARG T
18.27: SSRAM 1 V& 7 =—AD XA I V7 F ¥ — b (WRITE)
#18.9: vy ¥4 v & 7 —AEE (40AK) O
FE4 | B
C_XINT(H:7) PCIHRA RMHDY) 7 T A MES, Active-LOW
C_XACK(AN) 70y ¥ n5O INT ZFIE5, Active-LOW
C_XREQ(AM) TatvHNsDL Y ARBIEER, Active-LOW
CA(AN) 7 RV A, A3-0
C_.WEX(AJJ) FHEIAAA 2 — T, Active-LOW
C_D(AHTT) T —4, D31-0

A—=N=T 2% 7 L —ZNHA=37LAPP64 smB{LAk -
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CK TN N N N NN N N
M_A/B p
M_D DD G ) G ) G ) G D ) :
M_WEX /stT&’?f:W:r\\/}vlr:;t% BILXg2 0P 2 e (Foky k)
M_BSTMX // r r st r R‘t>> 7 HHXGN[TE I 25 = il
M_XREQ
M XGNT J\ +0) + + +3] +4 +5

- = \ /\
pr_albex 1 o\ | \
pr_d X &< o ¢ ‘>G>G>ﬁj»
prwex | Eﬁ -
pr_bstmx | \ \ urst \ ‘( /

] T O
pr_xreq , /
pr_xgnt \\ +0 \ +1] \ +2) \ +3 \ +4 \ +5) \ +6)
pr_bstx °\ \ \ \ \ \ \ \
y |
syama pr_ab( + > ¥ + + + ¥
e

ssramd 1
M_WRDY HEIAMGET \l

18.28: SSRAM 1 V2 7 = —AD XA IV F ¥ — K (WRITE N—A hE—R)

CK

N\
M_A/B -—q'
[

M_D
M_WEX Read
M_BSTMX
M_XREQ |

M_XGNT \_+Ol\

pr_albex 1 L

— 7 v AXGNTHU 5D X il

pr_d

pr_wex
pr_bstmx \
pr_xreq h
pr_xgnt

.

pr_bstx

e 11

Ssrama

ssramd

pr_rden » R\
M_RRDY A

G LT

b
El

18.29: SSRAM 1 VY& 7 = —AD XA IV 7 F % — h (READ)
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cK CN N\ S\

M_A/B

CHAPTER 18. [HIBEMGETEE T IV

M_D

ik
Uc

M_WEX
M_BSTMX |

Read
Burst

M_XREQ |

=T 7y v Y HKCNIEUZ ED = Fil

=)

ol
g
\
\

M_XGNT
pr_a/bex

+4f | +5

M +0) + + +3]

-

pr_d

pr_wex

pr_bstmx

Burst

i

i)
]| _6__,//\1

i

8

]

pr_xreq

[ F—

pr_bstx

pr_xgnt \ \

+1] +2| +3|

+4| +5| +6| }

ssrama

—
= 4
o o

ssramd

_g\g

ssdout

pr_rden

N

M_RRDY

R R R R R R R\

AU 5E 7 X

St

18.30: SSRAM 1 VA 7 = —ADARA IV F ¥ —h (READ N—Z hE—R)

CK
A

WEX

XREQ
D(write)

THIE

D(read)

18.31: vV« > &7 —ADXA IV T F¥— (WRITE/READ)

% 18.10: Local-BUS EDim# 1 v X 7 = — A

atop(vtophys((vm_-offset_t)rman_get_virtual(bus_alloc_resource(dev, SYS_RES_.MEMORY, RID#))))

AURT T — A%

| RID#

| A

BARO(0x0-0xff)

PCI_.CBMAO0:0x10

PCI HI#FH QL5064 L ¥ A 4

BAR1(0x0-0xff)

PCI_.CBMA1:0x14

PCI I QL5064 L Y A& (XC2V8000 1> 7 1 7
L—yavH)

BAR2(0x0-0x1ff)

PCI_.CBMA2:0x18

2—H%1/0. PCIAA MR TO&y Y HEREANTIEZ R
TLHE, LT, 7Oy HERED S PCI A A D
AEE Y= ABESROBIZH T 3.

BARS3(0x0-0x3fH)

PCI.CBMA3:0x1C

BT 32MB 1 SSRAM ZEfH], £ 32MB IEKHHTH
5. ANBFYyy Y2l UTHiAYT S SSRAM ORNAE% PCI
RANDOEESRTIBRICMAHTS.
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18.4. GP5V330MF/GP800M ¥ A7 A DFLIE
% 18.11: EFEET R L A%
0x00000000- 0x0ef fffff | v v o+ TILEEIEESE
0x0ee00000 | CAM L BUF (320x240{RAER 4 1) — > # 1[ /£ L]
0x0ee80000 | CAM R BUF (320x240{R78ER 2 ) —> # 2[ A L]
0x0ef 00000 | CAMWBLF (320x240{R%E R 4 1) — > # 3[ £ F]
0x0ef 80000 | CAMD BUF (320x240{R*E R4 1) —> # 4 [ A F]
OxOf 000000- OxOf ffff f f JUFx v vy JIVERIERSE
Ox0f 004000 | SW-CPCD
Ox0f 004010 | SW-4
Ox0f 004014 | SW-GSB
Ox0f 004018 | SW- 3B
OxOf 00401C | SW- GRY
Ox0f 004020 | SW-RETVAL )
O0xOf 004100 | & XAABF, PA-HBIDcam _capt () ZFUHT
OxO0f 004140 | E XAHBF, PA-HBTDx11\ _updt () ZMFOH T
0x10000000- Oxffffffff | RS2LESEI
7 18.12: ZBT-SSRAM ZE[#]
[ BarR 7 KL 2 588 &Ly O hE
0x000003f - 00 | SubQore#0 L2bf line/Nv 77 | byte63-32: | 2bf byt e31- 00 : | 20f
0x0000047 - 40 | SubQore#0 L2ct . ALCR MASK bi t 63-32 : addr bit31- O : nask XEYBERNA RTRY
0x000004f - 48 | SubQore#0 L2ct. LRV, DRPT bit63-32: drv bit 7- 0:drt 2 NT7EEY—VE BN SEREGE B
bit31- 8:drp BN REGE S
0x0000057 - 50 | SubQore#0 L2ct. DACR REPL bi t O:repl_nc non- cacheabl e
bi t 1:repl dirty BWH LiET
bit63-32: repl _daddr | bit31-24 : repl way =~ | dBULVH LFEAIR BV Lway#
0x000005f - 58 | SubCore#0 L2ct . DVMKH DVKL bi t 63-32 : drkh bit31- 0 : dnkl BUWHLSA VEBIEMNA AR
0x0000077 - 60 REA
0x000007f - 78 | SubCore#0 L2ct. 0000 bit 1- 0:v processor A 5 3&Z AR ldst at IC1&IBE
processor h 50 5A B,
M STATRZ B HFidst at IC3% 1B E
M STAT=0Z & B st at IS0 5 E
host b Sstat Z EH T DMRICVERE S
N % Biprocessor ldvE BB L 2L
(FIERE VA BB 5 DA
bit 5- 4:stat processor 5 3FIARFIEM STATAZ T E—
host H* & DIHE LT D F TM STATICEHE
bit 7 :flush FLUSHE T
bit13- 8:t BHERES (<
bit17-14 : type XEY EKRIER
bi t 23-18 : opcd A E ) ERFM )
bit 25-24 : at AEYBRT7—FTIF vHRITF
hit31-26: len AEYEKRE
0x00000bf - 80 | SubCore#l L2ct $Ei; SubCor e#0IC A L
0x00000ff - cO | SubQore#l L2bf 4Ei; SubCor e#0IC [ L
0x0000100
: REA
0X0000f f f
0x000107f - 00 | SubQore#0 BAREIMEIL ¥ R 4
0x00010ff - 80 | SubCore#l BARREIMEIL ¥ 24 SubCor e#0IC [/ L
0X0001f f f
: HREMA
OX000f f f f 64KBZE S

A—=NN=T XI5 L —RNFEA =17 LAPP64 itk -
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N = —
110 CHAPTER 18. [HIBEIEMGET 7V
Lir: | dB¥ICf
hit (Skbmb ONDIEE) = val ICHE#
ni ss=
— cleanZz 5 11 repl _dirty=0
dirtyZs 11 repl _dirty=1,repl _daddr, repl _dnaskg%), repl _dicEXY H L
=l 2ct_type=8,1 11 repl _dirty=X repl _daddr, repl _dmask%, sof t_| 2bf
nslmc L2BEHR
2w 11 rep\ di rty=18§(CfEf =X
hit = LHEVWH LT, 11 repl _dirty=0Ut v k
mss= cl eans SLLEWHT Jlrepl dirty=0ty b %k
dirtyZ 512 repl dlrty—l Stype=9Ic TMER K- bri=al | - 1DBF, Mw& IZMM
— L2r: |11 repl _dirty=0B% (T
— hit =712ct_0000. st at =2 THR T, sof t_| 2bf 5% dlrty-l =0
miss= cleans 512 repl _dirty=0 =type=8IC TMEXR— type=9 MWV d: -
dirtyZ 12 repl _dirty=1 =type=8iC TMEK type=8 MM/dadrM/addr mladdr
nsimc: MEER bmfill=1 MWV dadr +W/dadr k % & ZICANZ A ?
M 12 repl dlr/z 1B 1 {8 dirty=1,type=90Ff < - (L2nish 5iEYBIE & L Tidaddr )
type=90 & s!a!Jz‘C%%T MW i t eback® &
—l2repl _dirty=0") v
XMW dirty=0BFstat =3T#& T di rty=0D8F, t ypef&iH—
nsimec: rmstat 8548 4
stat =20 &, soft_| 2bf B S>Z W fesoft_121i AT E— (dirty witeback5eT)
— stat =303 &, sof t_mmbf A Ssoft_| 2bf/soft_|2li AT E— (L2 fill5E7T)

—opl.c: |2stat B4R
type=8M 1B, L1_tag/ L1 | i neE#, oopo~ O — K (Kbnwal | 1)
Llw retireBIC{Ef
7L ’f 1 ~ "E%llﬁﬁbl‘ﬂ)r?}lk?’é (l a! =adB¥(d % 9°brral 1 0)
hit (kbmb ONDIEE) = | 11 nellA&#k

mss:
— cleanf2 11 repl _dirty=0
dirtyzs 11 repl _dirty=1,repl _daddr, repl _dnask’%), repl _diCERY H L
=l 2ct_type=9,1 11 repl “dirty=X repl _daddr, repl _dnaskf%h, sof t _| 2bf
nslmc L8548
Low 11 rep\ dirty=185(C
mJKbeLl}EL‘Hi L%T, 11 repl _dirty=0)tv kb
':mss(adrﬁ‘ ) =cl eandbr=al | - 1725, L2WA CLLE L‘&jbx?(hlttﬂbﬁb\) 11 repl _dirty=0")tv k
cl eangbm =al | - 1@‘;(3)type=8 di rty75(2) t ype=9iC TME K S bm=al | - 1DBF, MW ICMM
— L2r: 11 repl _di rty=0B§IC /A
— hit =712ct_0000. stat =2 TH T, sof t_| 2bf A% dirty=1 dirty=0
mss= clean/z 512 repl _dirty=0 :lype:ShTME‘R— type=9 MW/ dadr --
dirtyZ 12 repl _dirty=1 =type=8iC TMEK type=8 MWV dadr +MM/ addr MM/ addr
(bmfll\ =1) MM/ addr
nsimc: MEEHR
M 12 repl_dirty= =185 I A dirty=1, type=90B§ <« <«
type=0DIHEstat =2TH T MAW i t eback®
—I12repl _dirty=0) v k
M dirty=0Bfstat=3T#K T di rty=0D 8§, t ypefEiR—
nsimc: nmstat B
| stat=2D35&, soft_| 2bf NS esoft_121i AJE— (dirty witeback5ET)
———  stat=30i3%&, sof t_mbf A Ssoft_| 2bf/soft_| 2li ~IE— (L2 fill5ET)
—opl.c: |2stat B4R
type=9DI5 &, L1 tag/ L1 |i neB#T, LLIC R b 7 RBE(Skbnwal | 1)
I Irw hit -> | dist
Ilrwnis -> | Ibmcl ean ->12r_hit -> 1 2bf-111i -> |d/st
Ilrwnis -> | Ibmcl ean ->12r_nms ->clean ->target-nm -> mmbf-121i ->12bf-11li ->Id/st
Ilrwnis -> | Ibmcl ean ->12r_ms ->dirty ->dirty-mmw-> target-mm -> mbf-12li ->12bf-11i ->ld/st
Ilrwnis -> [ 1bmdirty -> [ 2whit b Fst or e TXK ->12bf-121i ->12r_hit => | 2bf-11i -> |d/st
Ilrwnis -> [ 1bmdirty -> 1 2whit bnfdi st or e TXK -> | 20f-121i ->12r_ms -> clean ->target-mm -> mmf-121i ->12bf-111i ->1d/st
Ilrwnis -> | 1bmdirty -> | 2whit bnfsE fst or e TXK ->12bf-121i ->12r_nis ->dirty ->dirty-nmw-> target-mm -> mbf-12i ->12bf-111i ->1d/st
IIrwnis -> [ lbmdirty -> | 2wnis -> cl ean -> (bmmm) -> (mbf-121i) -> [2bf-121i -> 1 2r hit -> 1 2bf-1117 -> ld/st
Ilrwnis -> | lbmdirty ->12wnis -> clean -> (bmmmr) -> (nmbf-121i) ->12bf-121i ->12r_nmis -> clean ->target-mmm -> mmbf-1210 -> [ 2bf-111i -> |d/st
Iirwnis -> | lbmdirty -> | 2wnis -> cl ean -> (bmmmr) -> (nmbf-121i) ->12bf-12i ->12r_mis ->dirty ->dirty-nmw-> target-mm -> mmbf-121i ->[2bf-11li -> |d/st
Ilrwnis -> | lbmdirty -> | 2wnis -> dirty -> dirty-mw-> (bmmm) -> (mmbf-121i) ->12bf-121i ->12r_hit -> | 2bf-1 2 -> | d/st
lirwnis -> | lbmdirty -> |2wns -> dirty -> dirty-mmw-> (bmnm) -> (mmbf-121i) ->12bf-12li ->12r_ms -> clean ->target-mm -> mmbf-121i ->12bf-111i ->1d/st
lirwnis —>I1hdeirty > l2wnis -> dirty -> dirty-mmw-> (bmmm) -> (rmbf-121i) -> I‘szf—IZIi ->12r_nms ->dirty ->dirty-mw-> target-mr -> mbf-12i ->[2bf-111i ->ld/st
@*Bﬁkbl‘rﬁ@ﬁﬁ (arrayB§Dprel oad, fl ush, BEHODLIr, Llwflush BESERT)
XIZ\NhIl@i«EAlI 21ineBM0nT, bmtluﬁﬁl._ﬂ)-?iﬁtﬂi
Xl 2w s. cl eanDiFA I, target-mm L, bwlﬁﬂﬁh@bglﬂi;\,\
Xlawms. dirtyDiF& I, dirty-mmwik, target-mm L, brrlEf ICDHE S IEL L
(LIBBRBFICni ss, BUVH LR SR Adirty, bmro%tﬁ.‘ﬂ (= (adr—§5l OB ADBRBERE L) |
Ilrwnis -> | 1lbmdirty ->2wnis -> cl e mm) -> (mbf-121i) ->12bf-121i ->12r_nmis ->dirty -> dirty-nmw-> target-mm -> mbf-12/i ->12bf-11li ->1d/st
Ilrwnis -> | lbmdirty -> [ 2wnis - >d|rty > dirty-mmw- >(bmmr|) -> (mbf-121i) ->12bf-121i ->12r ms ->dirty ->dirty-mw-> target-mm -> mbf-12li ->12bf-11i ->ld/st
addr_W addr_R addr =addr addr <- nmr
bmRDAR  bmDADR~ addr=R DR * % (R DADR
#3repl _dadr - >mmw #4repl _dadr - >nmw
bl o 7B L LB HECHIIC Bula~
HUNRE MWR% Bt 9 bmiZftLwite

18.32: FLIRFEREMEDF vy ¥ a2 T o VEGE T

18.4 GP5V330MF/GP800M ¥ R 7 LDEEE

AREETIE, Eﬁ%?kvx&%ﬁ?éﬁ%ﬂ%bfﬁ%té.7PVX%§@325v%@3vﬁ-75v

VRTS. 248/\4 N ETNTNNLGE, GE, FRFECIESR. FEE, G5B AREBIMEEDOT RVANLIKRED
A MMIBIZEITDDOTIERL, fEzo-T7 RUADEBFROMAMIEL ZENTEXS, T4abb, 0%, £/~
ﬁ,%M%M2A8®%ﬁ®7FVX#%%&%%%Kb#%H@m.vﬁx&w%@vbtw%%uUb»
IYTFATUNIRED. 2, TRUVADRA FIEET RVATHS. FidlEgy R AZMIK, £18.11 DY
ThHhd. ZD>H, Yy Iy JIVERRT RV AEMOFEAL UK, ToyYWEF vy ¥ a, vy
v a, PCI-HOST EFUEEEEDELIEIZITONSG. EFET BV AZEEADEFEZIAAIL, WNEHF Yy ¥ an
SHMF Yy Y aNFANT AT Y 7, AEF vy Y adnbERBAL AN T AT Y THRIRES. oty
JHEF vy Va2 e EFryy oA V& 7 o — A%, £ 18.121Z5RF ZBT-SSRAM ZERIZHIE X b,
7B, ZOZ%ERIE GP5V330MF/GP800M 21749 5. PCI-HOST A EEH D GP5V330MF /GP800M
2L, £ SubCore 3% FPGA IZHEIND LA, £2EMITIX SubCore£0 & SubCore# 1 1269 %
FIRDANGFIET S, X 18.3212, EMEMDOF vy ¥ aF o VEEFIEO M %2 R,
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18.4. GP5V330MF/GP800M ¥ AT A DELE 111

18.4.1 AHWEF*vv a2

WEREF Yy Y alZ4 0 oA Y7 RVAF vy ¥ afik, WET—ZFvyy>ald, 171 Ol
WIELY RV AF Yy 2 allY 7 by o T HE e GiAAATHN I T oA 43) 2MAHMKTHD.
BOIZADTA VYA RE64 5§, BEIFIAK N N THS.

NERA X vy ¥ 2DFAL UIZEEL THF vy ¥ a I AWM INAEE, SRS F vy ¥ ah b
EINDENT A VO 22 AN Z RS A U340 oA DHFNSLRU 7V T AAIZEDNT
WEIND. BT v DFHAEUERD, HAHUELRT RVAL L EIZMBATY A VE 72— Al
Fa—+ V7 (L2ctlv=3, stat=1, M_STAT=1, type) INd. MMBFrv > anbBEZLLZAEMT AV
F—HAEAT) A VR T 2— AWy 77 (L2_ctldline) 12X N5, oty IiEkEIL, M_STAT=3
W& BB EZIIT, WEMEF vy YaD AN NGRS 1 VIZE XD,

WET =2 F ¥y > ald 1 VoA DEFEYIT RVAFYY YaThd 2D, HAHUICELULTEF vy
Y aI AR INSLIGE, BRIIZHEX vy Y ah bk XN G T A VO IE—REICRED.
AVRZ R T A VN E—T 4 54V THDIGEE, ANBANRT A VONBPIBAE) A V2T 2 —
AN 77 (L2ctldline) IZFZAEN, MEF Yy Y a OB UELTEMT 1V OfiAl U
KA, BNV UAEEREY RVA, AN UERET RVA, HXAAELT 24 FS (L2 ctlrepl_daddr,
L2_ctladdr, L2_ctlreplway) £ L EITHFAE) A VA T2 —AIZFa—A V7 (L2ctlv=3, stat=1,
M_STAT=1, type) XNd. —J, AMBINELT A VBE—T 1 T4 VTHEWEE, A1 v OHEAHHL
FORAY, FAHUETET RVAL L EIBAE) A VBT 2—AZFa—o V7 (L2ctl.v=3, stat=1,
M_STAT=1, type) INd. MEXF Yy ambEELULZENT A VIE—HMBAEY A V& T 2 — AN
N 77 (L2_ctldline) (ZIEMI NS, TOty YEEEIL, M.STAT=2 L 2@M %% T, WNEF Y
Y ADANRZI R T 1 VIE ZAD.

WBET =2 F ¥y Y anDEZIRAAIBELTF Yy Y a I ARREINAZGEEEKICFa—T VT XN
L. ANBF Yy anbEEUAEAENT A VIE—HINEAEV A V27 2 —AN/NY 77 (L2_ctldline) (2
MiiIhd., 7oty SEelE, M.STAT=2 2 X 2@H% 27T, WEF YV Y 2D ANBINRT 1V
2, ARNTT—RELHIEIAD., /2, AWBZARNE I A VDX —FT 1Y hety hT 5.

BB, TOvyIERENGS 7 oy FR O — R a2 BIEETT 2858, MBATV AV E T2 — A~
H¥a—+a V7 (12ctlv=3, stat=1, M_.STAT=1, type) IN/z@idH LU ERD, oty HHEEIc &
DiEZ% (L2_ctl.oped=15 7213 L2 ctl.type=8 DEHHIZ, L2 ctl.v=0, stat=3 fEEIZ LY stat=M_STAT)
XINZZENHD. ZOREIZESTE, AEF vy Y aOHENEILT D Z & IRMEFE I NS, BROHE
&) M.STAT=2/3 N X ND Z L AdHD. Tty YEEEL, Al UEREMEL 2B, HBA
VA VR TR UTHZREREFa—1 V7T LHE21E, MSTAT »busy (=1) TRV X%
MR L 2 iz 5 720,

18.4.2 HAEF*vvia

/T — AR vy Y alk, XAV RNy TOYET RLVAXyy ¥ a, T4 A XL 64 3
14 b, BEIF2M /N1 N THDB.

ANFAEY A VBT 2= AIHMAM UERPFa—+ V7 (L2.ctlv=3, stat=1, M_STAT=1, type) X
NTWDBIGE, ABF Yy Y adlmEINDS. Fyvvaby hOEE, UYHE%TA1 VONEMNIEAET) 1 VX
7z —=ANNY 77 (L2ctldline) 2RI N, WIEF v ¥ 2l UTERIS 1~ DOEEH M_STAT=2/3
WEDEHIND. SEF vy Y aI AVPREBINAZGET, AMBANR T 1Y (XA L T vy TRHRO
T—RIZkED) BILIH =T 47V THhHDGE, AUBZHRT A Y ONENEGEAS V27—
W8y 77 (MM_ctldline) (2@l X, FEAOBNHEUB XCEN T 1 Y OHAH LERD, B
HULEEY RUAB I UHAHUEIEY KL AL & ICEZEA VX 72— A (MM_ctl.repl_daddr,
MM_ctladdr) {ZFa—a > 7 XNd. —FH, ANMBIRNRT A VRET—F 1 714V THRWIGE, B4
VOFRAH UERD, AR UETET RVAL L EIZERLRA VEZ 7 —AIlFa—oA TIN5,

EAENSRE U AN T A VI —HERRES VX 72— ANy 77 (MM _ctl.dline) (ZR&H1X 4, AL
Fry Y aD ANBANRT A NIESAEZND L LT, SMNBAEY A VZ 72— AN 77 (L2_ctl.dline)

A—=IN=T 7& 5V —ANHEA =T TLAPP64 fdl bk - 7MiM Y.Nakashima Proprietary & Confidential



112 CHAPTER 18. [HIBEMGETEE T IV

RS N, WEF vy Y22/ UTEM T 1 Y OREMN M_.STAT=2/3 IZ & U@ﬂﬁﬂé.

AEAED) A VR T 2= AEWH UERNF 2 —7 VT INTHWBIEE, BWH UL RSB HMEE vy
VaAPKREIND. MEF YV aIAPRHEINAZGET, AWMBARRT 1Y (XA VT NIy T8RO
T—RIZRED) BILITH =T 47V ThHIGE, AUBZHRT AV ONENEGEA V27—
WAy 77 (MM_ctl.dline) (ZHiAH I, FEFREADBWE UERD, BOHULFERET RLALLEE
WERBA VR T —RAIFa—A Vv IIND. —F, ABIRRTA VN E—T 1 714V TROEGE,
F20F, MBF Yy vaky OB, HMBATV AV EZ 7 2—ANNNY 77 (L2_ctldline) ODNAENAN
2R T A NI N, ANBAART A VDE—T 1Y "ty hIhb.

B, HIEICBOCTHHL @Y, ZBT-SSRAM 23 PCI-HOST WEHESI ) HHi§5 Z LN TE 5.
ATV A VR T 2= A% EOBF vy ¥ aDFINE, V7 h 27 & UTPCI-HOST EIZEELTE
WL, "—mR7xz7&2ULTXC5V330T Lt ’””*bf%otb\ IRFyYy Va3 A ’E@“é%*ﬂ% 7 WV
ZROTHENDDIGEIIE, BEOEENLEZ L. 20, BEOHEEYL T554121%, ZBT-SSRAM
ZERNC EEE A VA T 2 — AR EINT 2 REND S,

18.4.3 FitlE

FEEEEH T 5 PCI-HOST 1%, ¥@lEr v 27— AllgAR UERNFa—0 v /I NT W5
A, EENrLEYTA v EGANL, TilEr Y2 72 —ANNNY 77 (MM_ctl.dline) (ZH#IL 721412
AN vy Y aFIBRBICN UTES T 1 v ORE R ET S, £72, FREA V27— AITEWH UEER
NFa—a v 7INTWDIGE, FiEr 27 2—ARNNY 77 (MM_ctl.dline) 56 EFEICE S IAA

AT P BBITANER S vy ¥ 2 HIBRR I U T EEAAE T 2 EAT .

18.4.4 Y RFALAI—ILEFDEIE

Tt SHEREDS SWI 4y 2 R U PCI-HOST IZV AT A=)V & FET I 554, PCI-HOST IZ
WHITRHNC 7Oy YEEREPNEF Yy Y 2aDNEE2 77y ¥al, T — 2 WMEF vy a2k
FEFELITEMI N TOREZ L R T NIER SRV, SWIHMaiikd 7°DJz y*ﬁfi‘%“b@@mﬁﬁtﬁ
U7z PCI-HOST &, #AEIGUTHMRF vy ¥ ad X —F 1 71 ¥ % EitlEeE L, SERFE Y
yl@%%?%V%ﬁﬁkbtify27A3~W%%ﬁb,é%7ﬂt/ﬁ%bhﬂbfﬁﬁ§ﬁg*i
7213 ) A2 — NELR (longjump REDHA) & FAT LR IT IR S A,
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18.5. GP5V330MF/GP800M < A T A D il fl 113

#* 18.13: HfHIL A&

BARAT KL R Bz 7Oty HYRW PA - HBTR W
oty HHELY 2y
0x0000007 - 00 | (h_c) bit 30 - K- - REF-

h p bitl5 4 R W

hs bi t 31- 16 R w
0x000000f - 08 | h_param THL4 /8 b R w
0x0000017 - 10| h_control THL4 /N b R w
0x0000027 - 20 | pe0_reset bitl5- 0 - w
0x000002f - 28 | rx reset bit0 - w
0x0000037 - 30| tx reset bit0 - w

S2AFLOA—IVEIEL I RY

0x0000047 - 40 | (c_stat) bit 3- 0 - R{ER- - RIER-

(a_stat) bit 9- 4 - RfER- - RIER-

f _stat bi t 15- 10 w R (h_p3E0Z A KFbusy)

s_stat bi t 23- 16 w R (h_s3F0ZEABFbusy)

p_ipctv bi t 27-24 W R

p_ipctb bi t 31- 28 w R
0x000004f - 48| p_param FhI4 /81 b W R
0x0000057 - 50 | ipctbase THL4 /N b w R
0x000005f - 58| ipctlen TAHL4 /N b w R
0x0000067 - 60 | i pctnpc THL4 84 b w R
0x000006f - 68 | ipcttar THL4 /81 b w R
0x0000077 - 70 - RIER- - R{ER- - REF-
0x000007f - 78| aurorastat Thd /84 b W R

18.5 GP5V330MF/GP800M ¥ R 7 L Dl fH

ARETI, #1227 2 —AZDOWTHIAT S, §lfll1 > &2 7 z— A%, #idko BAR2 22/ EiZEY
MFironsz, 7oy HHlEL Y A% (N—R7 =7 E=XEHHL I AZED) BXIOY AT LTIVl
VIARMWSRD. oy Yikielk, PCI-HOST » 5 Oflf#IE#H (hop, h.s, h_param, h_control) %
ZHLYD, F72, PCIL-HOST 12 LT/ Otk y UEREDIRGE (fstat, sstat, p-ipctv, p-ipctb, Z DAt PE
MLEEEHL Y AL) 2@RT 5. R ISISICEGHEL Y AXDHMERY. 7ok y¥ R/W DFl, 1
Ty YEEEEMNCF T S D 7 2 & AfEHI, PCI-HOSTR/W D4i%, PCI-HOST filiZFFal I nd 7 2 & Afd
Bz RT. B, PCI-HOST 8 pel_rstcount IZFEX D 16 € MEZ ZHEXAALLE, 0w Y EGEIC
£2% PEORESET 5507 % — b XN, pelrstcount 23727 V) A M INT0IZEL 72212 PEO.RESET
FEEDRRIND.

PCI-HOST 73 h_p (2% LT FRV filflla~ > R (0x800 75 Oxfff EFTOWTNA) 2 EIAALZEA,
fstat 121 (STATUS_BUSY) 2ty hIh, TOHK, SHEREEICHEINZMENEY hIND. hs T
ULTN— Ry =T E=RGHIa~Y Y R2EIAALLZES, sstat (21 (STATUS_BUSY) 2w hXh, £
D%, BHEREEICHEINZEIEY hXhb.

Tty RElE, PCI-HOST 226D hp £7/21dh s NOE Z AR ES>TT ¥ — M I NDFHRO C_XINT
FHIZ&Y, hp FIEhs OFEHZMAL, BAR2 2 EHESIRT S Z &1k, hp, hss, hparam,
h_control #2327 %. ¥, B TIE, hcontrol DAEFIE Y NI SINGLE.CCYCLE (EY k1) T»
5. SWIa %A 7270ty UikEElk, SWI M4 PCI-HOST IZ &) EfT3¥Nd &5, FRV O5E
I fstat=4 (STATUS_SWI) (Z& ) PCI-HOST IZx LT SWI B Z @R L, Aidod CXINT {512 &
Y PCI-HOST I2& 2 SWI S DETE T 2 b EbE 5. SINGLE.CYCLE 2° 1 D4, 1Y+ Z)VH
PE#£1Z, sstat=2 (SCAN_SINGLE_STOP) Z7zi%s_stat=3 (SCAN_ERROR_STOP) % @19 5. /272
U, ZBT-SSRAM D/N—ZA NEEEITOMBAEV A VR T — AU T, 1Y A 27N TEIETSHE
AR L, Bl ERES 13 A ZIVENEDSIRERAIZ PG U R WEIFHNIZB W THBA T ) 1 VX 7 = — ADMER
YA I INVEERIFIEREBISER T 0H 5.
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18.5.1

CHAPTER 18. [HIBEMGETEE T IV

70ty HHE#EL YIRS

ARA Y ET7 =A%, PCILHOST (243, Oty U#REOES) /(F1k, LT, Y A7 A3 —)VFEFT
KDY —FT 7 F ¥ VI ALDB/EHDO-ODFHEA VAT —ATH5.

PROC_NOP

hp

h_param

0x000
AR

fale U,

f_stat IZZ4L L R0,

PROC_FRV_CONTINUE

hp

h_param

0x801
AR

Ty VBRI E ILIRIED S EPIREBIZER L, 7Oty S IER I N T2 ETHEBT RL A
MOMEDETEZRGTS. 7Oy INETIRETH DI ABREZ2IEE LGS, FITHEEIX T EE
Thd. AEREOETETHIZ, fstat 23155 0 (STATUS.NORMAL) 12#E¥ T 5.

PROC_FRV_RESTART

hp

h_param

0x802
FATHERY R LA

70y SRR I3 T ILIRIED S EATIRRBIZER U, hparam (2 & D) 2 I NS FETHBT N L A0S

TOFEITEHBT S, Tty FEESETRETH 2 HICABREZ IEE L 258,

FATRRIETHARET

HD. BEEREOEITR T, fstat 1205 0 (STATUS.NORMAL) 12E# 4 5.

PROC_FRV_FLUSH_STOP

hp

h_param

0x803
AR

AHEEEIL, EH, YATAV Y NEBICRITINDG., TOy I, NEF Yy Y a0 —T«

FTAVEMBFYY Y AIEIHUAR, 2TOF Yy ¥adq vE2itl, ETREDSEIREISE
B35, A vy Y alit® PCLHOST LY 7 bz 7 & UTHEEL TWBY4A, Flush_Stop BifEH
12, L2.ctl 238U T PCI-HOST (25 U THMIBF vy ¥ a~DBWH UERMNEMINDG Z & Bdh D, Ak
HEDFE T, fstat 231 225 2 (STATUS_FLUSH) 2R L, Z4758 7THHZ 3 (STATUS_FLUSH_END)
IZEMT .

PROC_FRV_STOP

hp 0x804
h_param | A
T0v oy Y EEEIE, WEF Yy Y aDREEEFLZEET, ETRENSEILREBIER TS, A
REDFAT5E THEIZ, fstat V125 5 (STATUS_STOP) ([ZEMT 5.

Alter-REG
hp 0x9aX:FRV 7 —F 7 7 F ¥ L Y A X #0-15
0x9bX:FRV 7 —F 7 7 F ¥ L I A X #16-31
0x9c0:FRV Link Register
0x9c1:FRV ICCO
0x9c2:FRV ICC1
h_param | & XAAME

Y.Nakashima Proprietary & Confidential A=NR=T %IV —2NEA=17LAPP64 ig il lkk - FRAMHEA
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hp CHRELAZZTORYYWNEHMOL Y AR ICMEEESIAL. 72720, ETHEBT RV ADEEITIE,
FR U7 oy HdifHa~y REFEHLRTNIER LB, Kav Y R, fstat 12 STATUS_STOP,
STATUS_FLUSH_STOP % 7z1% STATUS_ SWI RZ/RINT VWD & XDOAZMNAFETHD. Kav Y R
112, fstat 12 STATUS.BUSY (2883 5. A2v Y ROFEFETHE, [stat FARI~Y Y RE232IFA1F 7~
s DI BT 5.

Display-REG

h_p 0xaaX:FRV 7 —F 7 7 F ¥ L Y A X #0-15
0xabX:FRV 7 —F% T 7 F ¥ L ¥V A X #16-31
Oxac0:FRV Link Register
Oxacl:FRV ICCO
Oxac2:FRV ICC1
h_param | Af#H

hp CHEELZTORY HWNEO L Y A X NG pparam MEZ FiAH T, KAI< Y RiE, fstat 12 STA-
TUS_STOP, STATUS FLUSH_STOP & 7z1% STATUS SWI WK/ RINTWVWDI L XDOAZNURETHD.
ARIT Y R, fstat & STATUS_BUSY (&M TS, AAY Y ROFETE T, fstat FAITVR
2RI 7R DEICER T 5.

REZRE

REBEKBEZ IHE L2GE, ROMBIETUAETHD.

18.5.2 N—KROIF7EZ-VHEIEL YRS

A VR T x—Al%, PCI-HOST W7 0ty S HGED NERIRE % HUE T 2 /20D DiiHA > 2 72— ATH 5.
PCI-HOST 2 SINGLE_CYCLE # 7% — h U2REETC T O wH 2 1Hd 5 &, s.stat=2 (SCAN_SINGLE_STOP)
F 721 sstat=3 (SCAN_ERROR_STOP) »5@fIXh, Tty VifeidfEibRkEL 25, ZOREIZE
WT, DA%, PCI-HOST 2"MA FOMEEZ FIHT S Z L N TX 5.

SCAN_NOP

h_s | 0x0000
fafE U7V, s_stat 1ZZ2(L L 7AW,

SCAN_STEP

h_s | 0x0001

sstat=2 (SCAN_SINGLE_STOP) #7/zlZ s_stat=3 (SCAN_ERROR_STOP) AS@HII N TV IRFEIZ
PV, ILITLIYA7IVFETFTTS. sstat=1 (SCAN_BUSY) T, AEEBEDEFTE THHIZ, sstat=2
(SCAN_SINGLE._STOP) Z/7zi% sstat=3 (SCAN_ERROR_STOP) »V@HIIN5.
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h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s

h_param

0x0500-0x051t:
0x0600-0x061t:
0x0700-0x071t:
0x1800-0x1fff:
0x2000-0x20ft:
0x2100-0x21ff:
0x2200-0x22ff:
0x2300-0x23ft:
0x2400-0x24ft:
0x2500-0x251t:
0x2600-0x26ft:
0x2700-0x271f:
0x2800-0x28ft:
0x2900-0x291t:
0x3800-0x3fff:
0x5000-0x5ftf:
0x6000-0x 71ff:
&I IAAE

SCAN_FRVIAL1 ZV—7
SCAN_FRVIF1 Z ) —7
SCAN_FRVDECODE 7' )V — 7
SCAN_SEL_READ 7/ )V—7
SCAN_EXECBRC Z )V —7
SCAN_EXEC.SFM Z )V —7
SCAN_EXEC.ALU Z ) —7
SCAN_EXEC.EAG ZV—7
SCAN_EXEC.ME1 Z)V—7
SCAN_EXEC.ME2 7' )V—7
SCAN_EXEC.ME3 7' )V—7
SCAN_EXEC.ME4 7' )V—7
SCAN_EXEC.OP1 Z NV —7
SCAN_L2CT Z' )WV —7
SCAN_FRVIFCACHE_TAG Z WV —7
SCAN_FRVIFCACHE_DAT Z' ) — 7
SCAN_OPCACHE 7))V —7

s_stat=2 (SCAN_SINGLE_STOP) Z7/zi% s_stat=3 (SCAN_ERROR_STOP) » @A XN T3 IREE
IZBWT, WNEBIREBIZ hparam % & AL, sstat=1 (SCAN_BUSY) % T, ABEBEDIIT5E 7RI,
sstat=2 (SCAN_SINGLE_STOP) #/zifs.stat=3 (SCAN_ERROR_STOP) »NG@EEII 5. HNHIREEIL

hsiZ&VERINSG. ZI—THOD

PIERS v FHid i L

T ZREBEN ) M T DWW TIRBLEHE T 5.

h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s
h_s

h_param

0x8000 | 0x0500-0x05F:
0x8000 | 0x0600-0x061:
0x8000 | 0x0700-0x07{f:

0x8000 | 0x1800-0x1fff:

0x8000 | 0x2000-0x20f:
0x8000 | 0x2100-0x211:
0x8000 | 0x2200-0x22f:
0x8000 | 0x2300-0x23ft:
0x8000 | 0x2400-0x24ft:
0x8000 | 0x2500-0x251t:
0x8000 | 0x2600-0x261t:
0x8000 | 0x2700-0x27ff:
0x8000 | 0x2800-0x28ft:
0x8000 | 0x2900-0x29f:

0x8000 | 0x3800-0x3fff:
0x8000 | 0x5000-0x5fFf:
0x8000 | 0x6000-0x7fff:
AR

SCAN_FRVIAL Z' )V —
SCAN_FRVIF1 7' )V —7
SCAN_FRVDECODE 7' )V — 7
SCAN_SEL_READ Z WV —7
SCAN_EXEC_BRC ZWV—7
SCAN_EXEC.SFM Z' ) — 7
SCAN_EXEC_ALU Z' ) —7
SCAN_EXEC_EAG 7' )V—7
SCAN_EXEC.ME1 7' )V—7
SCAN_EXEC.ME2 7' )V —7
SCAN_EXEC.ME3 7' )V —7
SCAN_EXEC.ME4 7' )V—7
SCAN_EXEC_OP1 ZWV—7
SCAN_L2CT Z NV —7
SCAN_FRVIFCACHE_TAG Z )V —7
SCAN_FRVIFCACHE_DAT Z' ) — 7
SCAN_OPCACHE 7' )V —7

s_stat=2 (SCAN_SINGLE_STOP) Z7/zi% s_stat=3 (SCAN_ERROR_STOP) »EHI XN T3 IREE
IZBWT, WNEBIRAEE pparam (ZFtAH T, sstat=1 (SCAN_BUSY) % T, ABEREDSEATSE THREIZ,
sstat=2 (SCAN_SINGLE_STOP) #/zifs.stat=3 (SCAN_ERROR_STOP) »N#EEII 5. HNHIREEIX

hsiZ& DERIND. JI—THD

Y.Nakashima Proprietary & Confidential
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18.5.3 Y RFLO—ILEIEHL RS

STATUS_SWI % fstat IZF /R I 4, PCLHOST W70 &y S EEREN S ¥ AT A3 —)VELR % %) /215
&, PCI-HOST &, ¥E&EY KL A 0x0f004000 (/ ¥ F ¥y ¥y TIVERM) ORBEIZEVIBEINEZY AT
L= EFATURITNER LR, VAT A I—IVRIEFHIZIE, 7Oty S REO—XF vy ¥ 2389010
INTHWDEDD, HEBF vy Y 2lliZZ—T 14 71 VBE-> TS AREME N HS. 2D/, PCI-HOST
&, YATAI=INEETTIHENI, —T4 710 V& ELEITEOHEL, MEFvyy v azeTENLL
RIFNERSRW., £ HAA, YVATAI—IIETIZEZ EHBNEFEHOREHHZ2LETI 25481
:,t, FAHFHDF vy aTA ‘/@J}ME';‘M:@“*L v, F£72, Exit 2BV AT AT —INIZOWTIE,

B % EFHE T R LA 0x0f004020 12 E E5AAZ#%, PROCFRV_.CONTINUE IZ& Y 70wy ¥ &HA
42—k (Longjmp D¥& 1% PROC_FRV. RESTART) UARTIER SR,

Exit

0x0£004000 1
0x0£f004010-401f | AAHH
TRy HEEEN T 07T M IV IREINE LGS EFEIT UL ERT. BIE T 0T AR ETT
% 72>121%, PCI-HOST & 7t wH kB2 L, PROC_FRV_FLUSH_STOP $ & ' PROC_FRV_RESTART
EFRITUCHERIREEZ ) £y M UARITNIER SRV, AFIEZ1THTIZ PROCFRV_.CONTINUE %12 &
DETEHELZSGEG, FITHREFHAETHD.

Read

0x0f004000 | 3

0x0f004010 | 77 AN T 1 ATV T &
0x0f004014 | FmkJCGsEY Y R L A
0x0f004018 | /31 MK

0x0f00401c | ARAfHifH
ASBEENS FEEAD T —REEILRTH D, FEADOEZIAAZLED 2O, EITHIIZ,

FRHPFDINBE vy ¥ aDX—FT 4 T4 VIZODVTITKEWH U B X OIMERBETH 5.

S
T
R¥
K

Write

0x0f004000 | 4

0x0f004010 | 77 AN T 1 ATV T &

0x0f004014 | HEJCILTEYIH Y R LA

0x0f004018 | /31 MK

0x0f00401c | AAFH

FalBEN O HNEEAD T — REEERTH D, FLBLODHAL U EMED 20, EITRNZ, BEX
NDHPADIEF Yy 2D X =T 4 T4 VIZDWTIEBOVHEUBPBETHS.

Open

0x0f004000 | 5

0x0f004010 | 7 7 1 VA &EEYELY R L A
0x0f004014 | %5 2 5[k

0x0f004018 | 25 3 51%K

0x0f00401c | AfHHH
T7ANA—TVERTHS.
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Close
0x0f004000 6
0x0f004010 T7ANT A AT TAR

0x0f004014-401f | FfHH
T77AIN I O—RERTHD.

Fstat
0x0£f004000 7
0x0f004010 T7ANT 4 A7) TAR
0x0f004014 MR CEEEE Y R L A
0x0f004018-401f | AfdiFH

77 A IWVREOIIGFERTH 5.

Stat
0x0£f004000 8
0x0£f004010 77 ANV T R LA
0x0£f004014 AN SCEE L Y R L A
0x0f004018-401f | FffH

T 7 A IWIREOREERTH 5.

Access
0x0£f004000 9
0x0f004010 77 A INVELEYIET R LA
0x0f004014 774 )NVE—R
0x0f004018-401f | AfdiFH

T7ANDT 7)) T REERTHD.

Fopen
0x0£f004000 10
0x0£f004010 77 AIVAEYI T R LA
0x0f004014 77 A IVE— REBECTHCEYE T R LA
0x0f004018-401f | FfifH

T7ANA—TVERTHS.

Freopen

0x0f004000 | 32

0x0f004010 | 7 7 1 VA GEEYF Y R L A

0x0f004014 | 7 7 1 )VE— RIFEXFHLEYH Y R L A

0x0f004018 | A =TV HE 7 71 IKRA V&

0xf0 = stdin, 0xfl = stdout, 0xf2 = stderr IZ{ % AEZ. TOM=>MEEEH
0x0f00401c | AfFH

T7ANHI—TVERTHD.
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Fread

119

0x0f004000 | 11
0x0f004010
0x0f004014
0x0f004018
0x0f00401c¢

K& SE RSB Y R L A
VAR GV
PARREZE

T 7AINIRA VR

0xf0 = stdin X5 A . TOMM>MEH

T 7AINERAIRABERTH D, ElADE
XYY aDE—T 4 T4 VIOV TIFBOVHE LB L OHES P BRETHD.

= =t AJ—-L E/

TRAAZMND 728, FEAITHNS, FEZ 2T D HPHD I

Fgets
0x0f004000 | 12
0x0f004010 | #&HNLICTEYIEE Y R L A
0x0f004014 | /N1 M
0x0f004018 | 7 7 A VKA > &
0xf0 = stdin (ZFeAFEF A, TOMM=>MAH
0x0f00401c | AfFH

77 A Wi

PCI A A M

AIAAERTH S, EidlBADE
#vvv:@ﬁ~%4§4y*omfiﬁmmbbiommmWﬁﬁf%é F7
B3 fgets() DDz 70wy YO ELEYE T R L ZTEH U 72 E % 0x0f004020 124
MU R NIER S 30,

AAZED T2, £NW~,%£%%iéﬁl®%%
W) AEAY0 SO A,

Fgetc
0x0£f004000 13
0x0£f004010 TZ7AIKRAL VAR
0xf0 = stdin 125 A A, TOM=>MEEE
0x0f004014-401f | FfHH
77 AN AAAERTH S,
Ungetc
0x0£f004000 14
0x0f004010 HUE T
0x0£f004014 TZ7AIKRAL VAR
0xf0 = stdin IZFE AR X, TOM=>MEE T
0x0f004018-401f | A fH
77 A It AAAETEERTH 5.
Getchar
0x0£f004000 15
0x0f004010-401f | A
FEHE A FI Gt AR AR T D 5.
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Fwrite
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0x0f004000 | 16
0x0f004010
0x0f004014
0x0f004018
0x0f00401c¢

SeHEWIE Y R LA

Jay YA A

a7

T7AINVIRA VA

0xfl = stdout, 0xf2 = stderr (28 % HAKZ. TOM=>MHEH

T7ANEIRAAERTHD. EREPLDHALUEMED 2D,

FATHIIZ, SRI N D HFH DI

Ty aDE—T 4 T4 VIZOVTIFENVHEUNBRETHS.

Fputs
0x0£f004000 17
0x0f004010 SCHEYIELY R LA
0x0£f004014 774 KRA VAR

0x0f004018-401f

0xfl = stdout, 0xf2 = stderr IZ& % fiAFR. TOM=>EE T
AAd

T7ANEIRAAERTHD. ERBLLDHAL U ZMED 2, FEITANIZ,

Z I 1% FPH D SR

Ty aDE—T 4 T4 VIZOVTIFENHEUNBRETH S,

Puts
0x0£f004000 31
0x0f004010 SCHEYIELY R LA
0x0f004014-401f | FfHH

FHEH I E SIAAERTH L. EBN O DAL U 24D 720, EFATIC, SR I 02 #PH O SR
FYywyadA—T4 T4 VIOV TFEWEUARETH .

Fputc
0x0£f004000 18
0x0f004010 H X7
0x0£f004014 T77AIKRAL VAR

0x0f004018-401f

0xfl = stdout, 0xf2 = stderr IZ& % FiAEA. TOM>MEEE
A A

T7ANEZAARERTHD.
Putchar
0x0f004000 19
0x0f004010 H e

0x0f004014-401f

AR

FAEH & SAAEKRTH S,

Fflush
0x0£f004000 20
0x0f004010 TT7AIWVRA VA

0x0£f004014-401f

0xfl = stdout, 0xf2 = stderr IZ& % Gt AER. TOM=>MEE T
PR

T7ANT IV aBRTHD.
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Fseek

0x0£004000 | 21

0x0f004010 | 7 7 A VKA1 U &
0xf0 = stdin, 0xfl = stdout, 0xf2 = stderr IZ&K % FHARZZ. TOM=>MATH
0x0f004014 | A 7w &
0x0f004018 | RIY ¥ a Vig%E
0x0f00401c | A

T7ANY—JBRTH 5.

Ftell
0x0f004000 22
0x0f004010 T7AINVIRA VA

0x0f004014-401f

0xf0 = stdin, 0xfl = stdout, 0xf2 = stderr IZ#% 4 AKX, TOM=>METE
A AF

T7AINVEKRY Y 3 VEHERTH 5.

Fgetpos
0x0£004000 39
0x0f004010 T7AINVIRA VA
0xf0 = stdin, 0xfl = stdout, 0xf2 = stderr IZ#% 4 AKX, TOM=>METE
0x0f004014 FEASE ERR B Y R LA

0x0f004018-401f

AR

T7AINVERY Y 3 VEHERTHD.

Rewind
0x0f004000 33
0x0f004010 T7AINWVRA VA

0x0f004014-401f

0xf0 = stdin, 0xfl = stdout, 0xf2 = stderr IZ& % @iAZKZ. TOM=>MEAETE
A AF

T7A4NVVIA Y RERTHD.

Fclose
0x0f004000 23
0x0f004010 T7AIWVRA VA

0x0£f004014-401f

0xf0 = stdin, 0xfl = stdout, 0xf2 = stderr IZ& %@ AZKZR. TOM=>MEAETE
PR

T7 AN O—RAERCTHD.

Clearerr
0x0£f004000 24
0x0f004010 TT7AIWVRA VA

0x0£f004014-401f

0xf0 = stdin, 0xfl = stdout, 0xf2 = stderr IZ& %@ AZKZ. TOM=>MAETE
PR

T7ANVET—IREHEERTHS.
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Ferror
0x0f004000 25
0x0f004010 T7AIWVRA VA

0xf0 = stdin, 0xfl = stdout, 0xf2 = stderr IZ& % @i AZKZ. TOM=>MEAETE
0x0f004014-401f | FAHH
T77ANITTREBEMERTH S.

Fileno
0x0f004000 26
0x0f004010 T7AIWVRA VA

0xf0 = stdin, 0xfl = stdout, 0xf2 = stderr IZ& X FiAKZ. TOMMEE
0x0f004014-401f | FfHH
T7ANT+4 A7) TR EHAERTHD.

Feof
0x0f004000 28
0x0f004010 T7AINVIRA VA

0xf0 = stdin, 0xfl = stdout, 0xf2 = stderr IZ& %@ AZKZ. TOM=>MEAETE
0x0£f004014-401f | AAHH
7 7 A NG E TR TH 5.

Unlink
0x0£f004000 27
0x0£f004010 77 A INVAGEYE T R LA
0x0f004014-401f | FfHH
77 A IVHIRERTH 5.
Remove
0x0£f004000 38
0x0£f004010 77 A INVAGEYE T R LA
0x0f004014-401f | FfHH
77 A IVHIRERTH 5.
Rename
0x0£f004000 29
0x0f004010 H7 7AWV ICTEYE T R LA
0x0f004014 7 7 A NVKCTEYE T R LA
0x0f004018-401f | AfdiFH
T7ANVHRHERTHS.
Time
0x0£f004000 30
0x0f004010 MR CEEEE Y R LA

0x0f004014-401f | AfdiFH
HEZEE SR TH B . 0x0f004010 250 DIFE, HBEYHT RL A 0 TH 5.
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Mktemp
0x0£004000 34
0x0£004010 T7ANHT Y T — NEEYET R LA

0x0f004014-401f | AfdiFH
—W7 7 A NWAERERTH D, B ED 0 UANDEE, PCIAA MIEIT 2 mktemp() DR fE%E 70
Y YDOEFLEYE T RV AICEHL 72l% LY A X440 IS L 210 ER 5 720,

Tmpfile

0x0£004000 35

0x0f004010-401f | AfdiFH
T7ANKRA VA BEHERTH D,

Isatty
0x0£f004000 36
0x0f004010 T7ANT 4 A7) TAR

0x0f004014-401f | AfdiFH
T7ANT A4 A7) TAMREBERTHS.

Ttyname
0x0£f004000 37
0x0f004010 T7ANT 4 A7) TAR

0x0f004014-401f | AfdiFH
TNA ALBERIZERTH D, BYED 0 YA DEE, PCIFA MIEBIT 2 ttyname() DK % 71
Y OEFEYMT R AL 7-1H% 0x0f004020 12858 U 2 1 AuE 7 5 7200,

REE

0x0f004000 R EZLDEGEIX, N—RUZT7TEETH 5.
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Chapter 19

O] P 15

E N MmE T IV

pliit

ARETIE, C-RTL ®EFIVIH U TR L OE /8T A X %2 (595 7200 R - D 3HiE
FINZDOWTCEIAT 5.

19.1 ASICEFI)L

FPGA & 7 IWVIZHW /= Verilog stk 2 ASIC 71 771 LlAAEDLE THEBEERMRT D 2 LI2&Y,
LSI & UCEBRUZIGEOREHEZ TS 2 &3 TED. £/, FY RV AMEASIC 175V 0DE
HETNEHMAGDOED ZLIZEY, 7= ML XVOE NG Z T, §HRUA&EE Ty 7 0E /1S
ARBERETES. BT, KEFI%E ASIC ETNERERZ LI2F 5. FIEEBEOREY &, C-RTL €5
WMZEVBENDZERT ) r—2 a VEFROY A VB EMAEDED 2 LI2& Y, BEREDZD D
FIMEREIZDWT LAPP & A=27 (LAPP #]B DA% LAPP & [A— [ EE B2  E U 72 i) % Lk T
X%. ¥/, FPGA EFIIMZ &) 242 EN T 5N~ C-RTL 7ML, X512, WELAEN/NS
AR BEMAAGZ LIZ&Y, FEFRT SV r—y a VESRKROMEEE L% AEE Y, FEIZLAPP & A=2
TRIEKRTES., M19.11Z78Y h Yy RO7ay 7, KM192127 LA #HEHO 7Oy 7 ¥%ERT.

19.2 [ERREE/T XS

Chapterl7 IZBWTHER 7Oy 7 DFHHEITo 772, ZEEE T T ZIZBHEA T 505 BRI NS A
A%, £19.10D@E)THD.

19.3 EAH/INT XS

B 70y ZICEEA T SNDEHNT ARIE, K192DE) THD. BE, BEIH/INT AR %KM
IOy 7 OEEY A ZIIVEBIZRU 2450 ENE (R1938X 05 19.4) THD. BEY 1 7 IVEUIL
TOEE—RNEDDEE&IZEY, FEETOY 7@EIZE LS. DIT, BIEY A ZIVEOEZ HIEIZOWTEH
AT 5.

37 LA E£— K (Normal) = LAPP #JBDAM VLIW fir4r 2 5£17 L T S RHE

HESBERY N —VREE— N (NW) = DCPL fis &Mt U THh o R B A Ema 2Rt d§6 £T
DIRFE (10.2.3 HilZx )

7 LAEEE— N (Array) = BERMAEADEGSE2BRH U CTIHET LA BEICHERT S £ TORE (10.2.2
i LU 10.2.4 HIZRR) . 72720, 10.2.3 HiOEEL 10.2.2 HiOEEIFA—/NT Y TF 57260, 10.2.2
HiOENERFFI AN T L A HAE — RIZE EX N2 D TIEBRWZ & IZHER.
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CHAPTER 19. [H|HE - &

FEAE 7L

pipe_sel_read
pipe_frvia1 pipe_frvif1 pipe_frvdecode
f1bpred frvd_dec_group frvd_sel_inst frvd_dec_inst
=t g e = o g 1 T v O 1
bot )& select_bbuf |-v— : ::ZZZZJ;ZSS ::: seleetINT ::: ::::::::1 gg__: :::
* | Gocode._group H-> H-» nstd_MEDIA g B
- - | decode_group [H— - instd_MEDIA ‘\ v HT>
L ;:Z:Z: st | decode_group [~ select_MEDIA 1 instd_MEDIA > M1
— | Geeem) (e e i (i1
H raddr|  stat, ibuf U V"s\fpg'n
I'l/ 1 > |
f1cache Y \ M EES return %cledr:'er;s stack |> M >
mmf‘Lr; g‘i@i.un genera\élvv:7oftlg§ and tag
| decide replaced way with LRU ||2b1 = (FSM)
se'ed—f”"l 7 it Detas ot inst_{LDST, INT BRG, MDA} — T T T T T T
flbram| ! instd_BRC instd_LDST I
‘;‘J y ! —] decode_BRC_BICC Q decode_LDST_DCPL I
51f21bd“a|7d;77brhan‘\ fitag_dp_bram : A decode_BRC_BICCLR E;\ 1 decode_LDST_ICPL 'g) 1
==l =i
: decode_LDST_CST E ]
| |
N !
- 1 || decode_ALU_CMOVE_CSWAP instd_MEDIA !
plpe_LZ 1 > decode_EAG_MOVSG decode MEDIA MEDIA < !
\ |  decode_EAG_MOVGS - ecode ] - a |
—_— — 1 decode_EAG_MIN2 £ =2 |
pipe_exec_op1 4_@ m : A4 decude:EAG:MA)(Z %:__’ —~E decode ¥ FLOAT gxl——» 1
I [ | ocode EAG WEADD 5:’: lecode_FLORT=GEMOVE_CDIV: g :
Y ; 3 \ | decode_EAG_SETHI @ ® |
—/ e .
] Ve I
Host PC e J'
19.1: LAPP 7B Y hZV R - 7RV I
K 19.1: [MEEFHBSS X &
RS RAR%, | EMH (unit) | FiH
AREA_TA_IF DECODE | 608+33613+16718 | pipe-frvia, pipe_frvif, pipe_frvdecode {Z351}% A€V (fy
BF YV YV aB LIUNEFHIR) %R <IEREFED T — N
AREA_F1 36467 | A F Yy Y aB I URIETFRIROME T — MK
AREA_L1 51723 | 7 AT7HDART Y RF vy ¥ aDBE T — MY
AREA_REGFILE 56252 | WL I AR T 7 A NDTr— N
AREA SELRD 16718 | pipe_frvdecode DFERED 5 H, FEEHA M A Y NT—2 D
HEIZET DT — MK
AREA_PREG_EAG 740 | F# EAGC ANV IYZAABLOEEY L 242 D7r— M
AREA_PREG_AL2 740 | B AL2 ANV I AZBLUOBERX L 72D — MY
AREA_PREG_AL3 740 | B AL3 ANV I AZBLUOBEX L 72075 — MY
AREA_PREG_AL4 740 | B ALA ANV I ZAABLUOEMEY L 24D — MK
AREA_PREG_ME1 723 | #ME1 ANV VAR BE L UCEEYEZ L 7 2D — MY
AREA_PREG_ME2 723 | #ME2 ANV YV ARB L CEEYRZ L 7 2D 7— MY
AREA_PREG_ME3 723 | # ME3 ANV Y AZBELUCEEY L 7 42D /7F— MK
AREA_PREG_ME4 723 | #ME4 ANV VARBE L CEEYEZ L 7 2D 7— MY
AREA _PREG_BRC 740 | £ BRC AWV Y AZBLIOEEEZ L 7 2D — MY
AREA _EXEC_EAG 1260 | % BAG EEBRAMKD T — MK
AREA_EXEC_AL2 6600 | % AL2 B EAAKRD T — MK
AREA_EXEC_AL3 6600 | & AL3 HEH{AREKD T — MK
AREA_EXEC_AL4 6600 | % AL4 HBERAARD 7 — MY
AREA_EXEC_ME1 5040 | % ME1 #EBEEHAKD 7 — M (Float {HE#RE A — & AKE)
AREA_EXEC_ME2 5040 | % ME2 JHEZRAARD 77— MY
AREA_EXEC_ME3 5040 | % ME3 HBE#AMLRD 7 — N (Float A E [H— L KE)
AREA_EXEC_ME4 5040 | % ME4 JHERAARD 77— MK
AREA_EXEC_BRC 747 | % BRC HBEHRARD 7 — MK
AREA_LO 14245 | B L0 F vy ¥ ad— b
AREA_OOP4 1000 | % oop4 {LHBEEED 77— MK
WA ET 284147
REELARR S B A5 88777
Y.Nakashima Proprietary & Confidential A—=NN=T 7% 5V —ZNEA =217 LAPP64 ¥ fk - FEAGRSAR
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1st stage
DECODE IF

LIT LTI +—
F1$ | | 12ctbr

|
SELRD — 1A

REGFILE
(I STty
| ]
H lagrlamr confl l mx_XXX l

’ 12ctbf
8882 128/84  56'8

4way * 4KB = 16KB

Branch | —»

Predictor

lop buffer/reg

lagrlamr datal

restart_addr
9way * 4KB

372/288

= 36KB
Riear : f— R et 1$
SELRD EXE XX EXEG||EA
: 32 aLuta stbf
v > g
lop buffer/reg ll—buagrlamr confl l mx_XXX l %-»{ lagrlamr datal =2 ME®4 | e > -E'
2 oXXX |97 oeag 97 g
oopl| | oop4
32+32+4+1 693
SELRD g EXEQ| XXX EXEQ| EA¢ OPO
2 ALU"3 v
lop buffer/reg l Iagrlamr confl I mx_XXX l Iagrlamr datal g MEL g »__/ l l l :'I:: 2
rbos 40
i 0XXX [oop0] |1 Hbpa | [sthf
! 4lvay * 64B =[256B
If
| 1t
SELRD EXEQ|[XXX OPO
v v ALU"3 T
lop huﬂer/regl H lagr/amr confl mx_XXX l %—»{ lagr/amr daml ‘ S g ME*4 X/ ::: A
Fposf- 1
T oXXX IHR = P4
T
704 2121448 560 973/ 97% ' 217 97
| Rocket-I0 |
|
T
T
T
SELRD EXEG][XX oP0
¥ ALU"3 2
lop buffer/reg l H lagrlamr confl l mx_XXX l % lagrlamr datal ME*4 N/ <|: R
T 0XXX 50pa | [stof
L V. |
y 4
from PREGs from Outputs of from Output of I
on this stage PU on prev.stage OPO0 on 2 prev. EXEQIXX) OPO
| stage r
: : stbf
‘
PREG_X OPO
l #GR =11 N
#MR =9
L

19.2: LAPP 7 L A S&ER - 70w 7K
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128 CHAPTER 19. [FISRUE - SEIRFEE 7V

#19.2: BT A4
INT AR | BEM (unit/cycle) | B

POWERIA_IF_DECODE 36411254654 | pipe_frvia, pipe_frvif, pipe_frvdecode IZ&172% A€ (@

FXYY TV aB LU FRIR) %< EREEOE
POWER_F1_ACTIVE 9440 | MAF vV ¥ 2B L ORI TR D@ HHFE S
POWER_F1_INACTIVE 3147 | MEF Yy Y a B I UORETFHIRDO A ) —TE— RIFE
POWER_L1 10532 | ¥ 7aAT7@OFRT Y RE vy ¥ aD@FEREN
POWER_REGFILE_ACTIVE 1900 | WL I AK 7 7 A VD@ E Ty
POWER_REGFILE_INACTIVE 633 | ML I AR T 74 IVDAY —TE— RIEfE
POWER_SELRD 1840 | pipe_frvdecode DEERED S 5, KREERIHE I Y N7 —2 D

BT S EEDE N
POWER_PREG_EAG 30 | & EAG ANV Y ZAAB IO L 720D
POWER_PREG_AL2 30 | & AL2 ANV Y ZAB I UOEEY L 720D
POWER_PREG_AL3 30 | HALI ANV Y ZAAB L OHEEY L 7 2 DEH
POWER_PREG_AL4 30 | & AL4 ANV YRR B I OEHEY L 720D
POWER_PREG_MEL1 30 | & ME1 ABN VY ARBIUOEEXY L 7 2DES
POWER_PREG_ME2 30 | & ME2 ALY AABIOMEEY L 74 0D&EH
POWER_PREG_ME3 30 | & ME3 ANV Y AR BLIUOEEXY L 7 2DES
POWER_PREG_ME4 30 | & ME4A ANV Y AABIOMEEL L 74 0D&EH
POWER_PREG_BRC 30 | & BRC ALY ZABIOMEY L 7 X2 DES
POWER_EXEC_EAG 80 | % EAG B AIKDE
POWER_EXEC_AL2 650 | % AL2 A BRAIARDES
POWER_EXEC_AL3 650 | % AL3 A BRAIARDES
POWER_EXEC_AL4 650 | % AL4 EIRAKDED
POWER_EXEC_ME1 436 | % ME1 {HBERARDOE S (Float HEE N E [H— L KE)
POWER_EXEC_ME2 436 | &% ME2 HEEMAKDE S
POWER_EXEC_ME3 436 | & ME3 HEBEHBAKDE S (Float B ENE [F— L KE)
POWER_EXEC_ME4 436 | % ME4 HEERAKDE S
POWER_EXEC_BRC 36 | % BRC HBSARIKDE S
POWER_LO 1420 | £ L0 ¥ vy ¥ aDE
POWER_OOP4 122 | %% oop4 (=ilBEREDE S

3% 19.3: FIBDE I 2EG
i B = POWER_IA_IF_DECODE Normal + NW)

+ POWER_SELRD Normal + NW)

4 cache B = POWER_F1_ACTIVE

+ POWER_F1_.INACTIVE

Normal + NW)

F—4& cache Bt = POWER_L1
+ POWER_LO
+ POWER_OOP4

Normal + NW + Array)
LO F v a@ifEy 1 7 IVE)
oopd {EZMFEREBIEY 1 7 VI

LU 2 & = POWER_REGFILE_ACTIVE Normal + NW)
+ POWER_REGFILE_INACTIVE * (Array)
+ POWER_PREG_EAG EAG ANV Y ARH1 BIEY A 7 VI 4+ #2 BfED 1 2 VI + #3)
+ POWER_PREG_AL2 AL2 ARV Y AR #1 BEY 1 7 VB + #2 BfEY A 27 V)
+ POWER_PREG_AL3 AL3 ANV Y AR#1 BEY A 7V 4+ #3 BIfEY 1 2 L)
+ POWER_PREG_AL4 ALA ASIV Y AR H1 BEY A 7 VI 4 #4 BIfES 1 2 V)
+ POWER_PREC_ME1
+ POWER_PREG_ME2 ME2 ALY AR#1 BfES A 7 IVE)
+ POWER_PREG_ME3 ME3 AJI LY A B #1 BEY A 2 VB + #2 BIEY 1 2 )V + #3)
+ POWER_PREG_ME4 ME4 ATV Y AL 1 BfES 1 2 VE)
+ POWER_PREG_BRC BRC AJI VI A& 41 BES A 7 VI + #2 BifEY 1 7 LEN)
T = POWER_EXEC_EACG EAG BESREEY 1 7 V)

+ POWER_EXEC_AL2
+ POWER_EXEC_AL3
+ POWER_EXEC_AL4
+ POWER_EXEC_ME1
+ POWER_EXEC_ME2
+ POWER_EXEC_ME3
+ POWER_EXEC_ME4
+ POWER_EXEC_BRC

AL2 HBHRBEY 1 7 V)
AL3 HESREEY 1 7 V)
AL4 HEBREES A 7 V)
ME1 HEEIRBEY 1 7 V)
ME2 EFLERBIEY 1 7 V)
ME3 HRSRENEY 1 27 V)
ME4 HEIRBEY 1 7 V)

)

*(
*(
*(
*(
*(
*(
*(
*(
*(
*(
*(
!
*(MEL AJI LY AR BEY A 2 VI + #2 BIES 1 7 VI + #3)
*(
*(
*(
*(
*(
*(
*(
*(
*(
*(
!
* (BRC HEBERENEY 1 27 VL
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19.3. EHINT AL 129

# 19.4: KA B ORI REERT

B

— POWERSELRD _ * (NW)

2| B
[ =p| =

% cache B

=0

|

A cache 58

= POWER_L1
+ POWER_LO

(737 L1 Fyy Yy afifiyo 7V

*
+ POWER-OOP4 *

k

LO F v ¥ a@iffy 1 7 L)
oop4 EHHERETIEY 1 7 VEK)

LY A A EE

= POWER_PREG_EAG * (EAG AN VI A1 BEY 1 7 VB + #2 EifEY 1 7 VB + #3)
+ POWER_PREG_AL2 * (AL2 AFIL Y AZ#1 {EY 1 7 IVE + #2 BfES 7 VE)

+ POWER_PREG_AL3 * (AL3 AL Y AR #1 eV 7 IVE + #3 BfEY 7 IVE)

+ POWER_PREG_AL4 * (AL4 AJJL Y AR #1 BEY 1 7 IVE 4 #4 BifES 1 7 VE)

+ POWER_PRECG_MEL * (ME1 AJJL Y ARH1 EEY 1 7 VB + #2 Y1 2 IVE 4 #3)
+ POWER_PREG_-ME2 * (ME2 A7 LT AR #1 BfEY 1 27 )VE)

+ POWER_PREG_ME3 * (ME3 AJJ LI AR #1 HIEY A 7 VB + #2 BIfEY 1 2 VB + #3)

+ POWER_PREG_BRC * (BRC AJI VY A X441 BET 1 7V + #2 BiEY 1 2 V)

{H SR B

= POWER_EXEC_EAG * (EAG J#HEBEREEY 1 7 V)
+ POWER_EXEC_AL2 * (AL2 BEEBREET 1 7 IVE)
+ POWER_EXEC_AL3 * (AL3 & EI{EY 1 2 L5
+ POWER_-EXEC_AL4 * (AL4 EEIRBEY 1 2 V)
+ POWER_EXEC_ME1 * (ME1 {#EBRENEY 1 7 V)
+ POWER_EXEC_ME2 * (ME2 {#&EBENEY 1 7 V)
+ POWER_EXEC_ME3 * (ME3 {#&E&REEY 1 7 V)
+ POWER_EXEC_ME4 * (ME4 {#EBRENEY 1 7 V)

)

(

(

(

(

(

(

(

(

E

+ POWER_PREG_ME4 * (ME4 AJJL Y AR #1 fEY A 2 V)
(

(

(

(

(

(

(

(

+ POWER_EXEC_BRC * (BRC #FLABEY 1 7 LK
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19.4 GP800M-+GPSUB-ASICEDB IC& (7% ASIC fL#x

M_A[03-31](OUT)
M_BEX[0-7](OUT)
M_D[00-63](I0)
M_STAT[0-1](IN)
M_BSYX(IN)
M_WEX(OUT)
M_BSTMX(OUT)
M_XREQ(OUT)
M_XGNT(IN)
M_WRDY(IN)
M_RRDY(IN)

PRESET

CHAPTER 19.

PEO_RESET

MCLK

TAG

o iiie armifl

pipe_exec_opl

pipe—armiat

pipe_exec_brc
pipe_exec_alu
pipe_exec_eag

i ipe_exec sfm
i i pipe_sel_read pipe_scan
o - [}
ElY |3 .
OP$ = 8 = REGFILE v
§=3 = 3 REGFILE
Q| =2 a
~ ) . . )
> pipe_write pipe_swi
' ¥ pipe_exec_mel
. . ) ) pipe_exec_me2
pipe_l2ct pipe—fredecode pipe=froied pipe_exec_me3
* X pipe_exec_me4
CLK FRV-1$ 4@+ _Dpipe_frvifl
BUF |_TAG |

19.3: ASICHO 7y 370y 75V

IR - R 7

C_XINT(IN)

C_XACK(OUT)

=P C_XREQ(OUT)

C_A[0-3](0UT)
C_D[00-31](10)
C_WEX(OUT)

TCK
GND
TDI
TRST
TMS
TDO

XC2V8000 & GPSUB-ASICEDB( R—&K—R) O > & 7 = —Al%, SSRAM 1 V& 7 =—AfF
5 10AK), BLY, Ty TS Y27 —2F5 40AK) OEF 150 ANERD. X 51T, A
FYUHES4AR, TAMNHGBE 10K, 7avy, 207, FV&y hD3AKRZMAZEF 167 KM EHH
LSTIZRAKIR A E R T/O THD. R—FAKR—R LD HQFP240 8 & U QFP208 M4 LSI V7w MZi%, B
EDT/O P& 41 INTE Y, XC2V8000 75 MNAIZHIH T X 5. GPS8OOM-PCI LD a4 27 & CN1
B £ U CN2 I HQFP240 J, CN3 B XU CN4 I% QFP208 FifE 5 %2 IUET 5. ASIC O 1/0 2%, BREhH
2mA DRI A NEHET S,

Y.Nakashima, Proprietary & Confidential
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19.5. HQFP240 /5N 75— 131

19.5 HQFP240/Xv o5 —2

23382 %“‘E"‘SE‘”.\“’@ o2 0ondS9TIC  oin@
32323 232339353 2% S2SS25=25 95223
OB ONTONAONRI= O T DN D LT OO DN OTON
SRRRCRILRNNREB588IBL33 8BIBNIREREEITY]Y
IEEEEEEEEEEE828888888 pepcpchueheiriiis iR S N A A R
2 55 = =,
= 9 200 (= z 5 =
g 3 S 33ss ¥ 4 S3EE¢
& = X5 == $ W 5DZEN
[¢] %] wig = 0 | xLoZo
z< o @, < a%o Dﬁ‘glx‘xz
AB5 181 —— NC26(IN) ss e soE  SS'S'Y NeisaN) —— 120 L1
AC8 182 — NC27(IN) C_D[31)(I0) —— 119 M1
AB8 183 —— NC28(IN) CD[30](I0) |—— 118 L2
ADL 184 —— NC29(IN) CD[29)(10) |——— 117 M2
AC1 185 — NC30(IN) C_D[28](10) [— 116 L3
186 — F—— 115
187 —— —— 114
AB6 188 ——— M_DI[56)(I0 C_D[27)(10) |——— 113 M3
AC6 189 —— M_D[57](IO C_D[26](10) |—— 112 L9
AB7 190 ——— M_D[58](IO; CD[25](10) |——— 111 L10
AC7 191 M_D[59](I0 C_D[24](10) |—— 110 K4
AB9 192 —— NC3L(IN) NC15(IN) |——— 109 L4
ACO 193 M_D[60](I0 NC14(IN) ——— 108 K5
AB10 194 ——— M_D[61](IO NC13(IN) ——— 107 L5
AC10 195 ——— M_D[62](IO] C_D[23|(10) ——— 106 K6
AC2 196 —— M_D[63](IO C_D[22](10) |——— 105 J6
197 — C_D[21](I0) |——— 104 K7
198 —— C_D[20)(10) |——— 103 L7
AD2 199 M_D[36](IO; | 102
AC3 200 —— M_D[37](IO] —— 101
AD3 201 ——— M_D[38](IO] M_D[32](10) [—— 100 K8
AC4 202 M_D[52](10 C_XACK(OUT) —— 99 J8
AD4 203 ——— M_DJ[53](I0; C_XREQ(OUT) —— 98 K9
AE8 204 —— NC32(IN) M_D[43j(l0) ' |—— 97 J9
AD8 205 —— M_D[54](I0 NC12(IN) [——— 96 J2
AE10 206 —— M_DJ[33](IO; NCLI(IN) [——— 95 K2
AD10 207 ——— M_D[34](IO M_D[42)(10) —— 94 J7
AD5 208 —— M_DJ[35](IO; M_D[41](10) |——— 93 H7
] A
_— WEX(OUT;
b VDDI(25V) o e
— M_D[39)(10 —
ABs 215 — 1 Yool — VDDE(3.3V) C_D[9)(l0) —— 88 H3
AD7 214 — TRST(IN) CcD[18](I0) [—— 87 13
AE7 215 ——— TMS(IN) — VSS C_D[17](I0) [——— 86 H4
AD9 216 —— TDO(OUT) C_D[16](I0) —— 85 J4
AE9 217 —— M_D[44](I0 NC10(IN) [——— 84 HS
AE2 g}g — M_D[45](10 NCO9(IN) F—— gg Je'r%
— M_D[46](I0 ) N C_D[15[(10) ——
AE4 220 —— NLDWTIIO CE77-TB7 L —A:280/i 77— k o —— & Fs
— N - LA "D[13](10) F——
222 —— (80057 — N DXILINXIZFHY) Co2J(0) —— 79 He
AF4 223 ——— M_D[55)(I0) F——o 78
Ao 555 — Mooy — 1
— M_D[48](I10 C_D[11)(10) ——
AE1l 226 — M:D{49}§IO HQFP240 €7D0 ?.o% —— 75 Gl
AF11 227 ——— M_D[50](IO; CD[09)(I0) —— 74 F2
AF2 228 — M_D[51](IO; C_DI[08](10) 73 G2
AG2 229 — NC33(IN) NCO8(IN) F——— 72 F3
AF3 230 —— M_DJ[00](IO; c_D[o7)(l0) [—— 71 G3
AG3 231 — M_D[01](IO; C_D[06](I0) [—— 70 E4
AF5 232 ——— M_D[02](IO] CD[05](I0) [——— 69 F4
AG5 233 —— M_D[03](IO] c_D[04](10) [—— 68 D1
234 —— F——o 67
235 ——— O —— 66
AF6 236 — M_D[04](IO; C_DI[03)(I0} 65 E1
AG6 237 —— M_DJ05](IO! C_D[02)(I0) |—— 64 D2
AF7 238 —— M_DJ06](IO] cDp[o1)(10) [—— 63 E2
AG7 239 ——— M_D[07)(IO] o C_D[00)(I0 62 D3
AF10 240 —— NC34(IN) = £2 e NCO7(N) —— 61 E3
. £ a0 [e)e)e)e)
zZ> 5 ZEE ===
§§’D§D Efs 3
88zzz 029 22238
Z2>0a0  Sss ===

[ 19.4: HQFP240 O ¥ V& (AL DG 5 1d XILINX OXf Y )

ASIC (CE77:HQFP240) O Y VElERIK (& @iz k) IRD@EY) . a7 EEIX2.5V. 1/0 11X 3.3V.
FBIRE V2 R<EEF 198 E VA CNL B L UYCN2 2 #H LT XC2V8000 2 X b, —MESHDSH
150 ¥ % SSRAM A VA 72— AB LU PCIA VA7 — AL L C{HHTS.

e VDDI(2.5V) : 12 ¥ (25, 36, 42, 77, 89, 101, 145, 156, 162, 197, 209, 221)

e VDDE(3.3V) : i 10 ¥ (6, 18, 54, 66, 114, 126, 138, 174, 186, 234)

e VSS:Et20¥ Y (7, 19, 30, 43, 55, 67, 78, 90, 102, 115, 127, 139, 150, 163, 175, 187, 198,
210, 222, 235)

e JTAG A TDI, TDO, TMS, TCK, TRST : &5 ¥y (REHKHI TV T v )

e 7 AMEYXSM, XTST, SMCK, MST, SAT : &5 ¥y (REEMAEZSIVT vV )

e 7OV, VY, FVEw MNAHEY :#H3YY (AWIZEHEEELRW. 1 20OERIIV—TH
WHLE T X D2 ARE SR 2 rii. BIHY Y (VSS 2 VDD) (E#RlE. ANV TH—RT5%
WEDHAE YN OHET. BT BRI —TOREANIZHE NN 77 Aho7ay 2\ 7 7%
Bl U, A/ WA AR7ay 28y 7y 8 AAZ 8y 73Ny 7 7 &SRB LU RV)

o —MEEM KD 185 Y. FHIRAA Y F U I FTHMEVEIURARY ViE, ERYE VTR
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132 CHAPTER 19. [IE#UE - B0RHliE 7V
E., BEY Y T ICoEE. BRIV — ST DR Y F VT HINY T 7 OISR 5
. FARAA Y F Y I7FHHNNY T 7%, ZOERBEDOHIINY 77 2MLSIOZOY 7 AJ1L LA
W, F 7z, RIANEY T ORISR HE VIER Il E.
19.5.1 7 0v 7iER
# 19.5: 711 71l
ray ¥y | vy ZV—7% | M [ps| | Duty £8) | ¥ & [ps] | it [ps]
MCLK - 15151.5ps | 45%-55% 1000 0
TCK - 15151.5ps | 45%-55% 1000 0
19.5.2 HEE
*19.6: EYV a2 — 4 EE
EVa—% | BEEEN | Bk | EVa—La | BEREE | Biek
pipe_armia 66MHz 20% pipe_exec_alu 66MHz 20%
pipe_armif 66MHz 20% pipe_exec_eag 66MHz 20%
pipe-armdecode 66 MHz 20% pipe_exec_sfm 66 MHz 20%
pipe-hostdecode 66 MHz 20% pipe-exec_mel 66 MHz 20%
pipe-map 66 MHz 20% pipe_exec_me2 66 MHz 20%
pipe_frvia 66MHz 20% pipe_exec_me3 66MHz 20%
pipe_frvif 66MHz 20% pipe_exec_med 66MHz 20%
pipe_frvdecode 66 MHz 20% pipe_exec_yaopl 66 MHz 20%
pipe_sel_read 66 MHz 20% pipe_L2 66 MHz 20%
pipe_exec_brc 66 MHz 20% pipe_swi 66 MHz 20%
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19.5. HQFP240 /5N 75— 133

% 19.7: AEV)HERE

RAM A Y ARV 2% | HHEY =) | ARV XA T | bithe | T2 MV AE
al_phr.il_phr il_phr 1RW/1R 4 4096 16384
f1_phrl.il_phr il_phr 1RW/1R 4 4096 16384
al_tag0.il_tag0 il_tag 1IRW/1R 23 64 1472
al_tagl.il_tag0 il_tag 1RW/1R 23 64 1472
al_tag2.il_tag0 il_tag 1RW/1R 23 64 1472
al_tag3.il_tag0 il_tag 1RW/1R 23 64 1472
al_dat0.il_data il_dat 1RW 512 64 32768
al_datl.il_data il_dat 1RW 512 64 32768
al_dat2.il_data il_dat 1RW 512 64 32768
al_dat3.il_data il_dat 1RW 512 64 32768

way0.f1_tag il_tag IRW/1R 23 64 1472
wayl.fl_tag il_tag 1RW/1R 23 64 1472
way2.f1_tag il_tag 1RW/1R 23 64 1472
way3.fl_tag il_tag 1RW/1R 23 64 1472
way0.f1_dat_0 il_dat 1RW 512 64 32768
way1.fl_dat_0 il_dat 1RW 512 64 32768
way?2.f1_dat_0 il_dat 1RW 512 64 32768
way3.fl1_dat_0 il_dat 1RW 512 64 32768
tag_core_ce77-0 d1_tag_core_ce77 1RW 24 64 (128) 1536 (3072)
tag_core_ce77_1 dl_tag_core_ceT77 1RW 24 64 (128) 1536 (3072)
tag_core_ce77-2 dl_tag_core_ce77 1RW 24 64 (128) 1536 (3072)
tag_core_ce77-3 dl_tag_core_ceT77 1RW 24 64 (128) 1536 (3072)
dat_core_ce77_0 d1_dat_core_ce77 1RW 512 64 (128) | 32768 (65536)
dat_core_ce77_1 dl_dat_core_ce77 1RW 512 64 (128) | 32768 (65536)
dat_core_ce77_2 d1_dat_core_ce77 1RW 512 64 (128) | 32768 (65536)
dat_core_ce77_3 d1_dat_core_ce77 1RW 512 64 (128) | 32768 (65536)
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CHAPTER 19. [H|HE - &

# 19.8: RAM J5&E

RAM A Y A& VA% | BRMEJEPER | ey NEfER | R/W BifEEI &
al_phr.il_phr (A port) 66MHz 20% 50%
al_phr.il_phr (B port) 66MHz 20% -
f1_phrl.il_phr (A port) 66MHz 20% 50%
f1_phrl.il_phr (B port) 66MHz 20% -
al_tag0.il_tag0 (A port) 66 MHz 20% 50%
al_tag0.il_tag0 (B port) 66MHz 20% -
al_tagl.il_tag0 (A port) 66 MHz 20% 50%
al_tagl.il_tag0 (B port) 66MHz 20% -
al_tag2.il tag0 (A port) 66 MHz 20% 50%
al_tag2.il_tag0 (B port) 66MHz 20% -
al_tag3.il_tag0 (A port) 66MHz 20% 50%
al_tag3.il_tagO (B port) 66MHz 20% -
al_dat0.il_data 66 MHz 20% 50%
al_datl.il_data 66 MHz 20% 50%
al_dat2.il_data 66MHz 20% 50%
al_dat3.il_data 66MHz 20% 50%
way(.fl _tag (A port) 66 MHz 20% 50%
way0.f1_tag (B port) 66MHz 20% -
wayl.fl_tag (A port) 66MHz 20% 50%
wayl.fl_tag (B port) 66 MHz 20% -
way2.fl_tag (A port) 66MHz 20% 50%
way2.f1_tag (B port) 66 MHz 20% -
way3.fl_tag (A port) 66MHz 20% 50%
way3.f1_tag (B port) 66MHz 20% -
way0.f1_dat_0 66MHz 20% 50%
way1.f1_dat_0 66MHz 20% 50%
way2.f1_dat_0 66MHz 20% 50%
way3.f1_dat_0 66MHz 20% 50%
tag_core_ce77-0 66MHz 20% 50%
tag_core_ce77_1 66MHz 20% 50%
tag_core_ce77.2 66MHz 20% 50%
tag_core_ce77-3 66MHz 20% 50%
dat_core_ce77.0 66MHz 20% 50%
dat_core_ce77_1 66MHz 20% 50%
dat_core_ce772 66MHz 20% 50%
dat_core_ce77.3 66MHz 20% 50%
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19.5. HQFP240 /5N 75— 135

19.5.3 AC#Mt

#19.9: AC Kt
U4 | HEEZTY 7 | sy 7Rk AT i SRR A
setup/hold | min/max
T MCLK 7 5ns/5ns | 3ns/10ns 20pF

19.5.4 IHFIER

Low-Noise Type Zffifl. PU/PD fitL. HJ1ERIE 2mA. SBEAM (FPGA O AJIAER) X 20pF. &)
VEFRBUE 66MHz. BIfERIL 5%. M5 SW Hli 0.5. OUTPUT(TB Low-Noise 2mA) (21 OT3LLR2X,
INPUT(TB) (2% IT3HX, BIDIR(TB Low-Noise 2mA) (2% B3NNLLR2X % £ % i .
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136 CHAPTER 19. [FEEEIFE - EIFHEE€ 7V
Ly
# 19.10: Yifi 15 H
S 1 EA 1/0 i buff Al sg S S A 1/0 i buff Al sw TH&
1 NCO00 IN TT3HX - open 121 NC17 IN TT3HX B open
2 VPD IN IT3HX - THmG IE 122 C_XINT IN IT3HX - regint
3 GND IN IT3HX - 123 M_XGNT IN IT3HX - memgnt
4 PRESET IN TT3HX - R 124 M_WRDY IN IT3HX - memwrdy
5 GND IN IT3HX - 125 M_RRDY IN IT3HX - memrrdy
B MCLK IN TT3KHX - CLOCK 128 PEO_RESET IN IT3HX - RESET
9 M_STAT[1] IN IT3HX - 129 GND IN IT3HX -
10 M_STAT[0] IN TT3HX - memstat 130 M_BSYX IN TT3HX - busy
11 GND N TT3HX - 131 GND N TT3HX B
12 M_A[05] ouUT OT3LLR2X MA 132 NC18 IN IT3HX - open
13 NCO02 IN IT3HX - open 133 NC19 IN IT3HX - open
14 M-A[06 ouUT OT3LLR2X MA 134 C_A[0 ouT OT3LLR2X CA regaddr
15 M_A[07 OUT OT3LLR2X MA 135 C_A[L OoUT OT3LLR2X CA
16 M-_A[08 ouUT OT3LLR2X MA 136 C_A[2 ouUT OT3LLR2X CA
17 M_D[09 10 B3NNLLR2X MD 137 C_A[3 OUT OT3LLR2X CA
20 M-D[10 10 B3NNLLR2X MD 140 M_BEX[0 ouT OT3LLR2X MB memmask
21 M_D[11 10 B3NNLLR2X MD 141 M_BEX[1 OUT OT3LLR2X MB
22 M_D[12 10 B3NNLLR2X MD 142 M_BEX[2 OouUT OT3LLR2X MB
23 M-D[13 10 B3NNLLR2X MD 143 M_BEX[3 ouT OT3LLR2X MB
24 M_D[14 10 B3NNLLR2X MD 144 NC20 IN IT3HX - open
26 M.D[15 10 B3NNLLR2X MD 146 M-A[16 ouT OT3LLR2X MA
27 M_D[08 10 B3NNLLR2X MD memdata 147 M_A[17 OouUT OT3LLR2X MA
28 M-A[09 ouT OT3LLR2X MA 148 M_A[18 ouT OT3LLR2X MA
29 M_A[10 OUT OT3LLR2X MA 149 M_A[19 OUT OT3LLR2X MA
31 M_A[11 OUT OT3LLR2X MA 151 M_A[20 OoUT OT3LLR2X MA
32 M-D[16 10 B3NNLLR2X MD 152 M_A[21 ouT OT3LLR2X MA
33 M_D[17 10 B3NNLLR2X MD 153 M_A[22 OoUT OT3LLR2X MA
34 M_D[18 10 B3NNLLR2X MD 154 M-A[23 ouT OT3LLR2X MA
35 M_D[19 10 B3NNLLR2X MD 155 NC21 IN IT3HX - open
37 NCO03 IN IT3HX - open 157 NC22 IN IT3HX - open
38 M_A[12 OUT OT3LLR2X MA 158 M_BEX[4 OUT OT3LLR2X MB
39 M-A[13 ouUT OT3LLR2X MA 159 M_BEX[5 ouUT OT3LLR2X MB
40 M_A[14 ouT OT3LLR2X MA 160 M_BEX[6 ouUT OT3LLR2X MB
41 M_A[15 OuUT OT3LLR2X MA 161 M_BEX[7 OoUT OT3LLR2X MB
a4 M-D[20 10 B3NNLLR2X MD 164 M-_WEX ouUT OT3LLR2X - memr/w
45 M_D[21 10 B3NNLLR2X MD 165 M_BSTMX OoUT OT3LLR2X - membst
16 M.D[22 10 B3NNLLR2X MD 166 M_XREQ ouT OT3LLR2X - memreq
47 M_D[23 10 B3NNLLR2X MD 167 M_A[03] OUT OT3LLR2X MA memaddr
a8 NCo04 N TT3HX - open 168 NC23 N TT3HX B open
49 NCO05 IN IT3HX - open 169 NC24 IN IT3HX - open
50 M_D[24 10 B3NNLLR2X MD 170 M_A[24 OoUT OT3LLR2X MA
51 M_D[25 10 B3NNLLR2X MD 171 M-A[25 ouT OT3LLR2X MA
52 M-D[26 10 B3NNLLR2X MD 172 M_A[26 OoUT OT3LLR2X MA
53 M.D[27 10 B3NNLLR2X MD 173 M_A[27 ouT OT3LLR2X MA
56 M_D[28 10 B3NNLLR2X MD 176 M_A[28 OoUT OT3LLR2X MA
57 M-D[29 10 B3NNLLR2X MD 177 M-A[29 ouT OT3LLR2X MA
58 M_D[30 10 B3NNLLR2X MD 178 M_A[30 OUT OT3LLR2X MA
59 M_D[31 10 B3NNLLR2X MD 179 M_A[31 OoUT OT3LLR2X MA
60 NC06 IN IT3HX - open 180 NC25 IN IT3HX - open
61 NCO07 IN IT3HX - open 181 NC26 IN IT3HX - open
62 C_D[00 10 B3NNLLR2X CD regdata 182 NC27 IN IT3HX - open
63 C_D[01 10 B3NNLLR2X CD 183 NC28 IN IT3HX - open
64 C_D[02 10 B3NNLLR2X CD 184 NC29 IN IT3HX - open
65 C_D[03 10 B3NNLLR2X CD 185 NC30 IN TT3HX B open
68 C_D[04 10 B3NNLLR2X CD 188 M_D[56 10 B3NNLLR2X MD
69 C_D[05 10 B3NNLLR2X CD 189 M_D[57 10 B3NNLLR2X MD
70 C_D[06 10 B3NNLLR2X CD 190 M_D[58 10 B3NNLLR2X MD
71 C_D[07 10 B3NNLLR2X CD 191 M-D[59 10 B3NNLLR2X MD
72 C08 IN IT3HX - open 192 NC31 IN IT3HX - open
73 C_D[08 10 B3NNLLR2X CD 193 M-D[60 10 B3NNLLR2X MD
74 C_D[09 10 B3NNLLR2X CD 194 M_D[61 10 B3NNLLR2X MD
75 C_D[10 10 B3NNLLR2X CD 195 M-D[62 10 B3NNLLR2X MD
76 C_D[11 10 B3NNLLR2X CD 196 M-D[63 10 B3NNLLR2X MD
79 CD[12 10 B3NNLLR2X CD 199 M-D[36 10 B3NNLLR2X MD
30 C_D[13 10 B3NNLLR2X CD 200 M-D[37 10 B3NNLLR2X MD
81 CD[14 10 B3NNLLR2X CD 201 M-D[38 10 B3NNLLR2X MD
32 C_D[15 10 B3NNLLR2X CD 202 M.D[52 10 B3NNLLR2X MD
83 NC09 N TT3HX - open 203 M_D[53 10 B3NNLLR2X MD
84 NC10 N TT3HX - open 204 NC32 N TT3HX B open
85 C_D[16 10 B3NNLLR2X CD 205 M.-D[54 10 B3NNLLR2X MD
86 C_D[17 10 B3NNLLR2X CD 206 M-D[33 10 B3NNLLR2X MD
87 C_D[18 10 B3NNLLR2X CD 207 M-D[34 10 B3NNLLR2X MD
88 C_D[19 10 B3NNLLR2X CD 208 M-D[35 10 B3NNLLR2X MD
91 C_WEX ouUT OT3LLR2X - regr/w 211 TCK IN IT3HX - jtag
92 M_D[40 10 B3NNLLR2X MD 212 M-D[39] 10 B3NNLLR2X MD
93 M.D[41 10 B3NNLLR2X MD 213 TDI IN IT3HX - tag
94 M_D[42 10 B3NNLLR2X MD 214 TRST IN TT3HX B tag
95 NC11 IN IT3HX - open 215 TMS IN IT3HX - tag
96 NC12 IN IT3HX - open 216 TDO ouT OT3LLR2X - tag
97 M_D[43] 10 B3NNLLR2X MD 217 M_D[44 10 B3NNLLR2X MD
98 C_XREQ ouT OT3LLR2X - regreq 218 M.D[45 10 B3NNLLR2X MD
99 C_XACK ouUT OT3LLR2X - regack 219 M_D[46 10 B3NNLLR2X MD
100 M-D[32 10 B3NNLLR2X MD 220 M.D[47 10 B3NNLLR2X MD
103 C_D[20 10 B3NNLLR2X CD 223 M_D[55 10 B3NNLLR2X MD
104 C_D[21 10 B3NNLLR2X CD 224 M_A[04 OoUT OT3LLR2X MA
105 C_D[22 10 B3NNLLR2X CD 225 M_D[48 10 B3NNLLR2X MD
106 C_D[23 10 B3NNLLR2X CD 226 M_D[49 10 B3NNLLR2X MD
107 NC13 IN IT3HX - open 227 M-D[50 10 B3NNLLR2X MD
108 NC14 IN IT3HX - open 228 M_D[51 10 B3NNLLR2X MD
109 NC15 IN IT3HX - open 229 NC33 IN IT3HX - open
110 C_D[24 10 B3NNLLR2X CD 230 M_D[00 10 B3NNLLR2X MD
111 C_D[25 10 B3NNLLR2X CD 231 M_D[01 10 B3NNLLR2X MD
112 C_D[26 10 B3NNLLR2X CD 232 M-D[02 10 B3NNLLR2X MD
113 C_D[27 10 B3NNLLR2X CD 233 M_D[03 10 B3NNLLR2X MD
116 C_D[28 10 B3NNLLR2X CD 236 M-D[04 10 B3NNLLR2X MD
117 C_D[29 10 B3NNLLR2X CD 237 M_D[05 10 B3NNLLR2X MD
118 C_D[30 10 B3NNLLR2X CD 238 M-D[06 10 B3NNLLR2X MD
119 C_D[31 10 B3NNLLR2X CD 239 M_D[07 10 B3NNLLR2X MD
120 C16 N TT3HX - open 240 NC34 N TT3HX B open
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19.6 QFP208/\v /4o —

o

g™

o

v

154 T33
153 R34
152 R27
151 T27
150 U28
149 T28
148 U30

156
155

130 AB28
129 AC28
128 AB26
127 AC26

126

125
124 AB25

123 AC25
122 AC34
121 AD34
120 AC33
119 AD33
118 AC29
117 AD29

AT MMHMMM MMM
<(IC(\(I{IC(\{I{\C(\ DIOID\DIDID\DIDI <(‘<‘<I<(‘<|<(I<(‘<I DID\D\OID\DIOID\ D\DIDID\QID\D\OI
ig; =====2=== ===2==2=== ======== ====2==2== ===2=====
R32 159 M_D[56](I0) C_D[31](I0)
T32 160 M_D[57](I0) C_D[30](I0)
R31 161 M_D[58](I0) C_D[29](10)
T31 162 M_D[59](I0) C_D[28](I0)
R29 163 M_D[60](I0) C_D[27](10)
R28 164 M_D[61](10) C_D[26](10)
R26 165 M_D[62](I0) C_D[25](10)
P26 166 M_D[63](I0) C_D[24](10)
167
168
R25 169 PEO_RESET(IN) C_D[23)(I0)
P25 170 M_BSYX(IN) C_D[22](10)
P29 171 M_WEX(OUT) C_D[21](I0)
N29 172 M_BSTMX(OUT) C_D[20](10)
P27 173 M_XREQ(OUT) C_D[19](10)
N27 174 M_XGNT(IN) C_DJ[18](I0)
N34 175 M_WRDY(IN) C_D[17](10)
P34 176 M_RRDY(IN) C_D[16](I0)
177
178
N33 179 TCK(IN) C_XINT(IN)
P33 180 GND C_XACK(OUT)
N32 181 TDI(IN) c:x:ggg[?ur)
P32 182 TRST(IN) CZA[3](OUT)
N31 183 TMS(IN) C_A[2](OUT)
P31 184 TDO(OUT) C_A[1](0UT)
N30 185 GND C_A[0](OUT)
P30 186 MCLK(IN) — VDDI (1-8\/) C_WEX(OUT)
187
188 — VDDE(3.3V)
N26 189 M_BEX[0](OUT) C_D[15](10)
M26 190 M_BEX[1](OUT) — VSS C_D[14](10)
N25 191 M_BEX[2](OUT) C_D[13](I0)
M25 192 M_BEX[3](OUT) C_D[12](10)
M29 193 M_BEX[4](OUT) e C_D[11](I0)
L29 194 M_BEX[5](OUT) ROhm-O 18 5mm% ?EIE 1007393[6 C_D[10](I0)
M28 195 M_BEX[6](OUT) C_D[09](10)
N2 1 M_BEX[7] T) D |
8 18? | [7](OUT) QFP208 C_DJ[08](I0)
198
M27 199 M_D[00](I0) C_D[07)(I0)
L27 200 M_D[01](I0) C_D[06](10)
L34 201 M_D[02](I0) O C_D[05](I0)
M34 202 M_D[03](I0) C_D[04](10)
L33 203 M_D[04](I0) C_D[03](10)
M33 204 M_D[05](I0) C_D[02](10)
L32 205 M_D[06](I0) C_D[01](I0)
M32 206 M_D[07](I0) C_D[00](10)
207
208 Y ______ EEEEEEFEE ________ I
00000000 33303383 00000000 000000020
VO —=HNM LD VDO AHNM N ONODOANM OO0 O
OO0 AddA—A—d A~ OO e e e A A NN NN ANNNNNNM O
DIDID\DIDID\DIDI <(‘<‘<(I<(‘<(|<(I<(‘<(l DID\D\QID\DIDID\ D\DIDID\QID\D\QI
==== ===2=2=2== =====2== ===2==2== ===2=2=2=2=
HANM DO~ MILTVONVOOHANNILLONDNOHANMNILLONOVNOHNNINONDDOHN
AT AAAAANNNNNNNNNNOONOOOONOMOSIIIIIITITIIOOW0
DODOMN MM 0Qo~N g Ny A0 QoD TN
¢aNgNag  S2aNP9Pe  2898300T COTCROOR

X 19.5: QFP208 DY V&

(JEL DS 13 XILINX OxfaE YY)

137

ASIC (ROHM/TSMC : QFP208) DY Vi EHIKIZRODMEY . 27 EEIX 1.8V, 1/0 1% 3.3V. B
YV EBRL AE 160 ¥ A CN3 3 & U CN4 %1 LT XC2V8000 I X M d. —RESHD S5 150

V% SSRAM A V& 72— AE LV PCLA ¥~

VDD(1.8V) :
VDDO(3.3V) :
VSS :
155, 158, 168, 178, 187, 197, 207)

sy, 7V7, 70y NAHEY

JTAG {1 TDI, TDO, TMS, TCK, TRST:

27— ALUTHHTS.

FHo Yy CREHAREILVT v )
3y (HWICBEEERRE L.

FH12 ¥ (11, 32, 52, 63, 84, 104, 115, 136, 156, 167, 188, 208)
12 ¥y (1, 21, 42, 53, 73, 94, 105, 125, 146, 157, 177, 198)
Fh24 €Y (2, 12, 22, 31, 41, 51, 54, 64, 74, 83, 93, 103, 106, 116, 126, 135, 145,

1 DOEIFEIN—TH

BT E 2 AEZIIRA 2 rir. BIRE Y (VSS 22 VDD) (ZiaHidE. ANV TH— NI 5%
CEDHNEYNOEET. BiET 2B N — T ORPENICH N 77 Ah7ay 2Ny 77 %
Bl U2, 0/ BAR A7y 2Ny 757 8 A7y 78y 7 7 % BEERE U ZW)

—RAEEH 5D 152 €V,
iH., BIRY Y I Iic il E.

A—=N=T 7% F L —ANEA =27 LAPP64 Ak -

P REAL

FEAA Y F U I7T2HOE VB LOWGRYE Vid, BIRY VIR
BIRT N — T IR BEEAL Y F v TNy 7 7 OIFRARB % F
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158 CHAPTER 19. [FISRUE - SEIRFEE 7V

5. [ARAAYFVITTEHINY 77, TOEEDOH Ny 77 EMLSIO 70y 7 Al LA
W, EF, RIANEY T DOREIZB Y IR RICEIE.

ROHMO.18 £ D 1/O /N 7 7IZIFLAF 24329 5. TSMCO0.18 w lZ DWW T E FARRDBREIRE S % #E5E 3 5.

e PC30B01 AHZH. HAHAIEY B LU OEN OFZIEH 22fF (INV X 3 1ZHH24) . OEN X 8 ¥V
% EREI 211X 8 f5 INV AV,

e PC30D01 ASEH. PAD 25 CIN OBIEIXEf FO4/FO32 TH 200ps/300ps. INV X 32 & TE
PEERE) AT HE.

e PC30001 HHAEM. 155 PAD DEIEIZE Ff 20pF /60pF T 5ns/10ns.

19.6.1 20Oy JIER

#* 19.11: 70w 7iER
rvay ¥y | vaw s Z0V—"7% | A [ps] | Duty £8) | ¥ v & [ps] | H74H [ps]
MCLK - 15151.5ps | 45%-55% 1000 0
TCK - 15151.5ps | 45%-55% 1000 0

19.6.2 HEE

#19.12: EVa— ViHEED
TV | BEEEE | Bk | EVa—Vg | R | B

pipe_frvia 66MHz 20% pipe_exec_al4 66MHz 20%
pipe_frvif 66MHz 20% pipe_exec_brc 66MHz 20%
pipe_frvdecode 66MHz 20% pipe-exec_mel 66 MHz 20%
pipe-map 66MHz 20% pipe_exec_me2 66 MHz 20%

pipe_sel_read 66 MHz 20% pipe_exec_me3 66 MHz 20%
pipe_exec_eag 66 MHz 20% pipe_exec_me4 66 MHz 20%
pipe_exec_al2 66 MHz 20% pipe_L2 66 MHz 20%
pipe_exec_al3 66 MHz 20% pipe_swi 66 MHz 20%

# 19.13: ATV REEE CRBREH IO S EREN )

RAM A Y ARV 24 | HEY - | A€V EAT bit M TV | AR
f1_datS pipe_frvif 1RW 128 256 32768
f1_tagS pipe_frvif 1IRW/1R 24 64 1536
11_datB pipe_exec_opl 1IRW/1R 8 64 512
11_datC pipe_exec_opl 1IRW/1R 8 512 4096

11_datBE pipe_exec_opl 1IRW/1R 512 (8bit 15 WE ) 64 32K
11_datCE pipe_exec_opl 1RW/1R 64 (8bit i WE ) 512 32K
11_tag pipe_exec_opl 1RW/1R 86 64 5504
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#* 19.14: RAM HEBE 1 CEBEtdico

139

S ERE )

RAM 1 VAR VA% | FHEEREE | ey NEIfER | R/W BifFEl&
f1_datS (A port) 66MHz 20% 50%
f1_tagS (A port) 66MHz 20% 50%
f1_tagS (B port) 66MHz 20%
11_datB (A port) 66MHz 20% 50%
11_datB (B port) 66MHz 20%
11_tag (A port) 66MHz 20% 50%
11_tag (B port) 66MHz 20%

A—=N=7 7% J LV —ENEA =37 LAPP64 s LAk - PR

Y.Nakashima Proprietary & Confidential



1o CHAPTER 19. [FISRUE - SEIRFEE 7V

19.6.3 AC Mt

% 19.15: AC FE

Ui | HEE O o | sy Jkkk AT i SRR A
setup/hold | min/max
T MCLK 7 5ns/5ns | 3ns/10ns 20pF

19.6.4 IHFIER

Low-Noise Type Zffifl. PU/PD fitL. HJ1ERIE 2mA. SBEAM (FPGA O AJIAER) X 20pF. &)
VEFRBUE 66MHz. BIfERIL 5%. M5 SW Hli 0.5. OUTPUT(TB Low-Noise 2mA) (21 OT3LLR2X,
INPUT(TB) (2% IT3HX, BIDIR(TB Low-Noise 2mA) (2% B3NNLLR2X % £ % i .
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# 19.16: Ui P RGO SEEMHHRX)
IR B2 /0 i buff [ sg & i1 i /0 i buff [ sw S
3 PRESET IN IT3HX - HRE 107 M_D[32 10 B3NNLLR2X MD
4 M_STATI[0] IN IT3HX - memstat 108 M_D[33 10 B3NNLLR2X MD
5 M_STAT 1] IN IT3HX - memstat 109 M_D[34 10 B3NNLLR2X MD
6 M_A[03 ouT OT3LLR2X MA 110 M_D[35 10 B3NNLLR2X MD
7 M_A[04 ouT OT3LLR2X MA 111 M_D[36 10 B3NNLLR2X MD
8 M_A[05 ouT OT3LLR2X MA 112 M_D[37 10 B3NNLLR2X MD
9 M_A[06 ouT OT3LLR2X MA 113 M_D[38 10 B3NNLLR2X MD
10 M_A[07 ouT OT3LLR2X MA 114 M_D[39 10 B3NNLLR2X MD
13 M_D[08 10 B3NNLLR2X MD 117 M_D[40 10 B3NNLLR2X MD
14 M_D[09 10 B3NNLLR2X MD 118 M_DJ[41 10 B3NNLLR2X MD
15 M_DJ[10 10 B3NNLLR2X MD 119 M_D[42 10 B3NNLLR2X MD
16 M_DJ[11 10 B3NNLLR2X MD 120 M_D[43 10 B3NNLLR2X MD
17 M_D[12 10 B3NNLLR2X MD 121 M_D[44 10 B3NNLLR2X MD
18 M_DJ[13 10 B3NNLLR2X MD 122 M_D[45 10 B3NNLLR2X MD
19 M_D[14 10 B3NNLLR2X MD 123 M_D[46 10 B3NNLLR2X MD
20 M_DJ[15 10 B3NNLLR2X MD 124 M_D[47 10 B3NNLLR2X MD
23 M_A[08 ouT OT3LLR2X MA 127 M_A[16 ouT OT3LLR2X MA
24 M_A[09 ouT OT3LLR2X MA 128 M_A[17 ouT OT3LLR2X MA
25 M_A[10 ouT OT3LLR2X MA 129 M_A[18 ouT OT3LLR2X MA
26 M_A[11 ouT OT3LLR2X MA 130 M_A[19 ouT OT3LLR2X MA
27 M_A[12 ouT OT3LLR2X MA 131 M_A[20 ouT OT3LLR2X MA
28 M_A[13 ouT OT3LLR2X MA 132 M_A[21 ouT OT3LLR2X MA
29 M_A[14 ouT OT3LLR2X MA 133 M_A[22 ouT OT3LLR2X MA
30 M_A[15 ouT OT3LLR2X MA 134 M_A[23 ouT OT3LLR2X MA
33 M_DJ[16 10 B3NNLLR2X MD 137 M_D[48 10 B3NNLLR2X MD
34 M_D[17 10 B3NNLLR2X MD 138 M_D[49 10 B3NNLLR2X MD
35 M_D[18 10 B3NNLLR2X MD 139 M_D[50 10 B3NNLLR2X MD
36 M_D[19 10 B3NNLLR2X MD 140 M_D[51 10 B3NNLLR2X MD
37 M_D[20 10 B3NNLLR2X MD 141 M_D[52 10 B3NNLLR2X MD
38 M_D[21 10 B3NNLLR2X MD 142 M_D[53 10 B3NNLLR2X MD
39 M_D[22 10 B3NNLLR2X MD 143 M_D[54 10 B3NNLLR2X MD
40 M_D[23 10 B3NNLLR2X MD 144 M_D[55 10 B3NNLLR2X MD
43 M_D[24 10 B3NNLLR2X MD 147 M_A[24 ouT OT3LLR2X MA memaddr
44 M_D[25 10 B3NNLLR2X MD 148 M_A[25 ouT OT3LLR2X MA memaddr
45 M_D[26 10 B3NNLLR2X MD 149 M_A[26 ouT OT3LLR2X MA memaddr
46 M_D[27 10 B3NNLLR2X MD 150 M_A[27 ouT OT3LLR2X MA memaddr
47 M_D[28 10 B3NNLLR2X MD 151 M_A[28 ouT OT3LLR2X MA memaddr
48 M_D[29 10 B3NNLLR2X MD 152 M_A[29 ouT OT3LLR2X MA memaddr
49 M_D[30 10 B3NNLLR2X MD 153 M_A[30 ouT OT3LLR2X MA memaddr
50 M_D[31 10 B3NNLLR2X MD 154 M_A[31 ouT OT3LLR2X MA memaddr
55 C_D[00 10 B3NNLLR2X CD 159 M_D[56 10 B3NNLLR2X MD
56 C_DJ[01 10 B3NNLLR2X CD 160 M_D[57 10 B3NNLLR2X MD
57 C_DJ[02 10 B3NNLLR2X CD 161 M_D[58 10 B3NNLLR2X MD
58 C_DJ[03 10 B3NNLLR2X CD 162 M_D[59 10 B3NNLLR2X MD
59 C_DJ[04 10 B3NNLLR2X CD 163 M_D[60 10 B3NNLLR2X MD
60 C_D[05 10 B3NNLLR2X CD 164 M_D[61 10 B3NNLLR2X MD
61 C_D[06 10 B3NNLLR2X CD 165 M_D[62 10 B3NNLLR2X MD
62 C_D[07T 10 B3NNLLR2X CD 166 M_D[63 10 B3NNLLR2X MD
65 C_D[08 10 B3NNLLR2X CD 169 PEO_RESET IN IT3HX - RESET
66 C_D[09 10 B3NNLLR2X CD 170 M_BSYX IN IT3HX - busy
67 C_D[10 10 B3NNLLR2X CD 171 M_WEX ouT OT3LLR2X - rnenlr/w
68 C_DJ[11 10 B3NNLLR2X CD 172 M_BSTMX ouT OT3LLR2X - membst
69 C_DJ[12 10 B3NNLLR2X CD 173 M_XREQ ouT OT3LLR2X - memreq
70 C_DJ[13 10 B3NNLLR2X CD 174 M_XGNT IN IT3HX - memgnt
71 C_DJ[14 10 B3NNLLR2X CD 175 M_WRDY IN IT3HX - memwrdy
72 C_D[15 10 B3NNLLR2X CD 176 M_RRDY IN IT3HX - memrrdy
75 C_WEX ouT OT3LLR2X - regr/w 179 TCK IN IT3HX - jtag
76 C_A[0 ouT OT3LLR2X CA 180 GND IN IT3HX -
e C_A[1 ouT OT3LLR2X CA 181 TDI IN IT3HX - jtag
78 C_A[2 ouT OT3LLR2X CA 182 TRST IN IT3HX - jtag
79 C_A[3 ouT OT3LLR2X CA 183 TMS IN IT3HX - jtag
80 | CXREQ | OUT | OT3LLR2X - regreq 181 TDO OUT | OT3LLR2ZX - Stag
81 C_XACK ouT OT3LLR2X - regack 185 GND IN IT3HX -
82 C_XINT IN IT3HX - regint 186 MCLK IN IT3KHX - CLOCK
85 C_DJ16 10 B3NNLLR2X CD 189 M_BEX][0 ouT OT3LLR2X MB memmask
86 C_DI[17 10 B3NNLLR2X CD 190 M_BEX][1 ouT OT3LLR2X MB memmask
87 C_DJ[18 10 B3NNLLR2X CD 191 M_BEX][2 ouT OT3LLR2X MB memmask
88 C_D[19 10 B3NNLLR2X CD 192 M_BEX][3 ouT OT3LLR2X MB memmask
89 C_D[20 10 B3NNLLR2X CD 193 M_BEX][4 ouT OT3LLR2X MB memmask
90 C_D[21 10 B3NNLLR2X CD 194 M_BEX][5 ouT OT3LLR2X MB memmask
91 C_D[22 10 B3NNLLR2X CD 195 M_BEX][6 ouT OT3LLR2X MB memmask
92 C_DJ[23 10 B3NNLLR2X CD 196 M_BEX][7 ouT OT3LLR2X MB memmask
95 C_D[24 10 B3NNLLR2X CD 199 M_D|[00 10 B3NNLLR2X MD
96 C_DI[25 10 B3NNLLR2X CD 200 M_D[01 10 B3NNLLR2X MD
97 C_DJ[26 10 B3NNLLR2X CD 201 M_D[02 10 B3NNLLR2X MD
98 C_DI[27 10 B3NNLLR2X CD 202 M_D[03 10 B3NNLLR2X MD
99 C_D|[28 10 B3NNLLR2X CD 203 M_D[04 10 B3NNLLR2X MD
100 C_D[29 10 B3NNLLR2X CD 204 M_D|[05 10 B3NNLLR2X MD
101 C_D[30 10 B3NNLLR2X CD 205 M_D|[06 10 B3NNLLR2X MD
102 C_D[31 10 B3NNLLR2X CD 206 M_D|[07 10 B3NNLLR2X MD
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Chapter 20

MEe - ENFAMERTILY I 2L —4%FEH

RTL ¥ 2L —4% (nsim) &, C-RTL ET7MIZHInd 2 EFHA T 71 IV TH D LFAKFIZ, FPGA £
FTIVIZET %D GP5V330ME ¥ AT ADHI 7075 A TH5. PCI-HOST ETEMEL, XiEHREL &
O A TIBSREDFRHE, F72, Y AT LALEKOHIEZITS. HERIZ, RTL Y I a2l —4 (esim) 1%, FPGA
EFIZHIBT D GPSOOM ¥ AT ADHIE 70 7S5 A THS. PCILHOST LTHEEL, FElEERES L O
A IBREDIRE, /-, VAT LARKORIEITS.

20.1 ENERIE

PARIZEHT Y = F oA v e HiZ, i386-FreeBSD-7.2R IZB W TEIET 5.

20.2 Y—IFzAVDEA

LY —IURIIA T 1 L 7 ) &Rk
% mkdirhier /usr/home/nakashim/proj-lap/
2. CD-ROM AD 7 7 1 )V % il i

% cd /CDROM/GNU-tools

% tar cf —* | (cd /usr/home/nakashim/proj-lap/; tar xf -)

% cd /CDROM

% tar cf — sample | (cd /usr/home/nakashim/proj-lap/; tar xf -)
% tar cf —src | (cd /usr/home/nakashim/proj-lap/; tar xf -)

3. Y —IEHO D aX Y RISAZKE
% set path = (/usr/home/nakashim/proj-lap/bin /usr/home/nakashim/proj-lap/src/nsim-xxxxxxxx

$path)
% rehash

20.3 YV—IFIADEESE

EFERUANDEREDE S, RTLY I 2L —42 8 LU GNU-tools DEI VNA VBB ETHD. LFOF
g% 2Z I CHERTIEG0RH5. (LFESEFRIEICOE, MAREIZGC TEEMIRDI L)

1. RTLY I 2L —&2DOHFE I VI 1))

% cd /usr/home/nakashim/proj-lap/src/nsim-xxxxxxxx/
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% gmake clean

% gmake

TReVTZ ) UAEOEI VI,

% cd /usr/home/nakashim/proj-lap/src/binutils-2.18
% ./MAKE_INSTALL.frv

% less Make.log (11 Z7HERR)

% gmake install
Cav/81 SDEa V1L (BETFIH)

% cd /usr/home/nakashim/proj-lap/src/gec-4.1.2-lap/
% ./MAKE_INSTALL.frv

BN RTL > % 2 L — R HHFL|

% less Make.log (11 ZHERR : [configure-target-libstdc+-+-v3] error TE1EL T &)

% gmake install
ELF ERZHY —)ILOHE I V81 )L (BEFH)

% cd /usr/home/nakashim/proj-lap/src/elf2flt-20050308 /

% ./MAKE_INSTALL.frv
% less Make.log (11 ZHERR)
% gmake install

204 FTIVHh—23>vOv5LDET

RO RIL Y I al—4&, 7V 75 -

DY AV, SENFHTETH D Z L EEifRI, 77

JT—vary7urIh% RTL Y ab—& ETHEITL, MWREH 2175 FIHZEICHET 5. 3,
HIR D Tsample/] %W 5.

1. Hello.c ® a5 )V & FEfT

Y.Nakashima Proprietary & Confidential

% cd sample/stanford/
% rm FRV-Hello

% gmake FRV-Hello

% nsim FRV-Hello | less

. Queens D I VIS ) & FELT

% cd sample/stanford/

% rm FRV-Queens

% gmake FRV-Queens

% mnsim FRV-Queens | less

Towers D 2 281 )L & EfT

% cd sample/stanford/

% rm FRV-Towers

% gmake FRV-Towers

% nsim FRV-Towers | less

HARWEEY > TN IO g5 5 (AT 7@maRl) O3V IV FET

% Xwindow % L)

% cd sample/filter/

% gmake clean -f Makefile.nsim-c
% gmake -f Makefile.nsim-c

% gmake -f Makefile.nsim-c run

A—=NR=7 7% 5 L —ZNEA=37LAPP64 FEl Atk - 2EAhHEAR
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BEGUERS > TN T 75 A (AT T flif) oa v 81 )& EfT

% Xwindow % JELH)

% cd sample/filter/

% gmake clean -f Makefile.nsim-media

% gmake -f Makefile.nsim-media

% gmake -f Makefile.nsim-media run (37 L 1 EifE)

% mnsim -x frontend.nsim-media -f /tmp/1 81.ppm 82.ppm (U <FET L 1 HHE)

% nsim -x -a frontend.nsim-media -f /tmp/1 81.ppm 82.ppm (7 L 1 E{E)

% mnsim -x -a -b479664 frontend.nsim-media -f /tmp/1 81.ppm 82.ppm | less -S -R -j10 -c -yl -B
-b128 -p’ € PE0OSGO0 >

20.5 AT 3

-i 104 HIIZHEWTHA U 288 PE @B RE 2 G029 5.

-1 102 HiHCEWTHHAL 27 L 1 BifERRED 5 b PREFETCH #HED A2 HRIZT 2

-a 102 fiCBWTHIILZT L1 BifEEEERR 2 G127 5.

-g GP5V330MF ¥ A5 ADHIHI 7075 L UTEET S, AA T aviiEELRVEE, C-RTILE
FNELUTHET .

-t WAEITIIITDT, K 18.11 D cam_capt() BERES L U x11_updt() HEEDBIERMGEED A% 17

-x A FELTH, % 18.11 @ cam_capt() BEAES L O x11_updt() BREZ HRIITT 5.

-bxxx ﬁ%%ﬁ ML —2A% xxx AT W TRBBIZHIBET 5.

—exxx MAEFT MLV —2% xxx ATV TR@EBIZELT 5.

-f MAERTREERRTD.

-p ST U DREEFRT S,

-dxxx EEEERIE % xxx ATy TROBZIZHRT 5.

206 Ial—YarvEMERORR

=PEO STATO INTERPEO ARRAY_MODE8 SET_STAGEO RESTART_PENDINGO=: =70t v kig

<FPC  1]00021920 1100021940 EFA VPN 2

F1TG <80 =aF vy ¥ aTAc R

<FIB 1/1]000218ec|00|96c82008 1|1]000218£0|00|84c82000 1]1]000218£4]00]0030b000 1]11000218£8]00]82401030 1|1]000218£c|00|80880000

RTAS 00020564 00021534 0002142c 0002141c 000217bc 00018e38 0002170c 00018cce SERT RVARZ Y 2 T @48y 77

<<PE0SG00>> |cf:ta:o0e:9]ce:t4:002:5|ce:t6:00d:11c0:t0:000:1]1c0:t0:000:1]c0:t0:000:1]1c0:t0:000:1]c0:t0:000:1]ce:tc:o0b:1|pc:00020564
s52 spl s00|x2:05:20:00]x2:07:20:00|x2:14:20:00]x0:00:20:00|x0:00:20:00]x0:00:20:00|x0:00:20:00]x0:00:20:00|x1:00:20:00 =#JEfr47 1—4 EAG,AL2,AL3,AL4,ME1,ME2,ME3,ME4,BRC
1y2:0000000e | y1:00000001 | y1:80000040 | y0:00000000 | y0: 00000000 |y0: 00000000 | y0:00000000]y0:00000000 | y1:00021800
|ss1:01::5c01s50:00::5c0|ss0:00::5c01550:00::5c0|s50:00::5c0]550:00::5c0|s50:00::5c0]1550:00::5c0|s51:01::5¢c0
1dr0:00::dc01dr2:07: :dc2|dr2:14::dc0|dr0:00: :dc0|dr0:00: :dc0|dr0:00::dc0|dr0:00: :dc0|dr0:00: :dc0|dr2:32::dcO
GR|00:00000000|01:0efffbb8|02:0efffbd8|03:00000000|04:007be080|05:003d1080|06:0efffc30|07:00000141]08:00027£30|09:00000000|10:00000000]11:00020564|12:0efffd30|13:0efffe30|
116:00000000117:0004b000 | 18:00000000|19:000277a8|20:0002779421:000277ac | 22:00000000 | 23: 00000000 | 24: 00000000 | 25 : 00000000 | 26 : 003d1080 | 27 : 00683080 | 28: 007be080 | 29: 00522080 |

MR|00: |o1: 102: 103: |04: 105: 106: |07: 108: 109: 110:00000000] 11:00000000| 12:00000000 | 13:00000000 |
116: 117: 118: 119: 120: 121: 122: 123: 124:000000001 25:00000000| 26 :00000000 27 : 00000000 | 28 : 00000000 | 29: 00000000 |
PSKG_00002202_00220020_00000000_00000000_0 PSKM_{ X X X SV YALEMNER TIALVYAE T AT T VIR
<RPRT]00104106112100107163] 100113105] 100100/00] 100100100001 | 100l | 100l00l00l | 100l | [100l00l |00 =iiidifGL > A% READ K— K (FvF)

|g1:007be080|g1:00000141 | g1 :0efffe30]gl:00000000 |m1:00000000|m1:0lm2:0 |m1:00000000|m1:0/m2:0 |gl:00020564 :ééﬁigég)\fIV‘ AL
1g2:0ef££c30|g2:00000001 | g2:003d1080 | g2:00000000 |m2: 00000000 |m2: 00000000 |m2: 00000000 |m2: 00000000 | g2: 00021800
n3:0eff£d30|g3:0ef££d30/sc:0 Isc:0 Isc:0 Im3:00000000 |m3:0 Im3:00000000m3:0 Isc:0 Ed
<INMX|0:f:ta:opOel|2:e:t4:0p02|0:e:t3:0p03]0:0:t0:0p00|0:0:t0:0p00|0:0:t0:0p00|0:0:t0:0p00|0:0:t0:0p00|0:e:tc:iop09 =HILIMASILL 7 & (XA )SAYIER)
1x0:y5:20  |x4y1s0:00:0|x2y2s0:00:0|x0y0s0:00:01x0:y0:20  |x0:y0:20  |x0:y0:20  |x0:y0:20  |x2y1s1:01:0
1dr0:00: :dc0|dr2:07: :dc2|dr2:1 :dc01dr0:00: :dcO
<OTWB|2:50:dr0:00]2:50:dr2:07]2:50:dr2:10/0:50:dr0:00/0:50:dr0:00/0:50:dr0:00/0:50:dr0:00/0:50:dr0:00|2:50:dr0:00 = &I 7 v F (EAG X 0PO/OP1 D A1 T v FHefil)
|dv:0efffbd8|dv:0000013e|dv: ldv: ldv: ldv: ldv: ldv: |dv:00000000| rst: 00000000
|st:0efff£30|dct2:mf:v0 |dct0:m0:v0 |dct0:m0:v0 |dct0:m0:v0 |dct0:mO:vO |dctO:mO:vO |dctO:mO:vO |detO:m3:vi
leag:0.00000|al2:0.02344|al3:0.00000|al4:0.00000|me1:0.00000 |me2:0.00000 |me3:0.00000 |me4:0.00000|brc:0.00000|ipc:0.02344(ave. of 128cycles)IPC:0.04688 DECODER:0.00000
1 EAG By T AL2 Bk 1 AL3 BhfER 1 AL4 BHfE T MEDL Bhfik 1 ME2 BhfFR T MES B 1 ME4 BhfER T BRC Bk Tilhdk 128 S VDI IPC Tk IPC 1T I— KWK
STBF SART NV T T
<0PO[0] 21501dc0:0:01dr0:00:0efffbds <OPO[1] 2|s0/dc0:0:0/dr0:00:0efffbe0 <OP4[0] d0:0:00000000|d1:1:8c8e4400]d2:0:00000000|d3:0:00000000 <OP4[1] d0:0:00000000|d1:1:4£5025001d2:0:0
L£0(0) [0]10:00000000 00000000 00000000 00000000 00000000 |0:00000010 00000000 00000000 00000000 00000000]0:00000020 00000000 00000000 00000000 00000000 |0:00000030 00000000 00000000
L£0(0) [1]10:00000000 00000000 00000000 00000000 00000000 |0:00000010 00000000 00000000 00000000 00000000]0:00000020 00000000 00000000 00000000 00000000 |0:00000030 00000000 00000000
L0(0) [2] 10:00000000 00000000 00000000 00000000 00000000 |0:00000010 00000000 00000000 00000000 00000000]0:00000020 00000000 00000000 00000000 00000000 |0:00000030 00000000 00000000
L0(0) [3]10:00000000 00000000 00000000 00000000 00000000 |0:00000010 00000000 00000000 00000000 00000000]0:00000020 00000000 00000000 00000000 00000000 |0:00000030 00000000 00000000

<L1CT_DLINE 00000000_0000001f T LO FyvYalNE
<L1CT[0] 0]st2|rw0|pn140|rn140]0:0-0-1-3d1080|1:0-0-1-7be080|2:0-0-0-0|3:0-0-0-0|cd0:00000005 | cd1:00000640 =HIB L1 i
LATGO | ettt ettt et et e e e e e e e e Dovvnnt 11st3|ct11q0]A003d1080 | L0500 SHIBE L1 WA S & CIRkIRIE

L1TG1] . . VVVVVVVVVVVVVVVVVVVV.
L1TG2| .

. 1|st2]ct1]q7|A007be080|LO500
. 0lst0lct1]q0|A00000000|L0000
L1TG3| .. 0lst0lct1]q0]A00000000|L0000
<L1CT[1] 0|st0|rw0|pn000|rn040|0 0-0-1-011+0-0-1-e£££¢30]2:0-0-0-0|3:0-0-0-0| cd0:00000000 | cd1 : 00000000 =% 10 B L1 il
L1TGO| L. ... 0lst0lct0lq0|A00000000 L0000 =% 10 B L1 NAS L UkRE
. 1lst2]ct0lq7|AOef££c30/L0110
015t0|ct0|q0 1400000000 | L0000
015t0|ct0|q0 1400000000 | L0000
<L1CT[2] 0lst0|rwO0|pn000|rn040|0:0-0-1-0| -0-0-01 cd0: 00000000 | cd1: 00000000 =% 19 Bt L1 fil6H

. 0]st0]ct0]q0|A00000000]L0O000 = 19 B L1 WA S L TIRRRE
1]st2|ct0]q7|AOef££d30/L0110
015t0|ct0|q0 1400000000 | L0000
. 0lst0]ct01q0|A00000000|L0O000
1 ef££e3012:0-0-0-013:0-0-0-0| cd0:00000000] cd1 : 00000000 =% 28 Bt L1 fi

&

<L1CT[3] 0|st0|rw0|pn000|rn040|0 0-0-1-011:

A—=IN=T 7% 57V —ANHEA = TLAPP64 fdl bk - 7R Y.Nakashima Proprietary & Confidential



146

<L2 0\t00\ty8\ope\at2\A007be540|L01|Mffffffff|dr00
<L2 0/t00|ty8|opelat2|AOefffd00|LO1|MEff£EFFE|dr00: 000000

CHAPTER 20.

<L2BANK -.-:9 -.-:9 -.-:9 -.-:9 -.-:9 -.-:9 -.-:9 -.-:9
<MM 0/t00|ty8lopelat2|A007be540|L16|MEf£E£££f|pid0|sub0ls0lrd0lIbf0]ra00000000|e1e4f400 e1edf400 e7e5£600 e7e5£600 e7e5£600 e7eaf600 e7eaf600 e7eaf600 e7eaf600 e7eaf600 ele4f400

<IP0>1k0|wq0|A00000000|L00000000
<IP1>1k0|wq0|A00000000|L00000000
<IP2>1k0|wq0|A00000000|L0O0000000.

<IP3>1k0|wq0|A00000000|L00000000. . .
LUUF, #2BONERE FIB 0B, @5 s, ﬁnAu/7 v/xﬁ/Yf» L1$ AT

<<PE0SG01>> |c0:t0:000:0|c0:t0:000:0]/c0:t0:000:0]c0:t0:000:0|c0:t0:000:0]/c0:t0:000:0]c0:t0:000:0|c0:t0:000:0]|c0:tc:008:0]|pc:

20.7 SVC 217

DR

VAT A D—IVEFEIZ, HETOY AT AI—IVEKED IPC, 12 Fvv ¥ asi

PERE - BN

01st0ct0]q01A00000000| L0000
. 1|st2|ct0|q7|AOefffe30|L0110
0]st0|ct0]q0|A00000000|LO00O
... 0]st0|ct0|q0|A00000000|LO00O
:00000000|s01£10|nc0|rwi|rd0|ra00000000|mh00000000|m100000000|e1e4f400 e7e5£600 e7e5£600 e7e5£600 e7eaf600 e7eaf600 e7eaf600
00000000|s0|£10|ncO|rwl|rd0|ra00000000 |mh00000000 |m100000000|28292a2b 24252627 20212223 icldlelf
<L2 0/t00|ty8lopelat2|AOefffe00|LO1|MEL£EEEEE|dr00:000000:000000001s01£10IncO|rwl|rd0|ra00000000|mh00000000|m100000000]28292a2b 24252627 20212223 icldielf
<L2 0/t00|ty8lopelat2|AOefff£00|LO1|MELEEE£EE|dr00:000000:000000001s01£10IncO|rwl|rd0|ra00000000|mh00000000|m100000000]28292a2b 24252627 20212223 icldielf

(YA 7 INVENS 1024 HiDT LA HEEEY A1 7 IVEE RN ZEE) ,

BHRORHITIRIE, 19.3

WCCEL 2@ ThD.

svc31:cycle=00000000_001a31e4 ipc=14.248 12req=000laecb 12mis=00002447 decode/c=0.069

pw.tot=0000000b_cff2fle4 (00050733:

pw[00]1=00000006_04a5cdea (00025847 :
pw[01]1=00000000_4784c29a (00001199:
pw[02]=00000000_43dc521a (00001138:
pw[03]=00000000_2a69841a (00000711:
pw[04]1=00000000_42a7e99a (00001118:
pw[05]1=00000000_4c47369a (00001279:

pw [35]=00000000_042e3de0

20.8 ¥

Ialb—

(00000070

00002840 00006133 00030546 00002071 00009141)

5.599

\ \
\ \
I I
inst
00000424
00000069
00000069
00000069
00000069
00000069

00000069

12.090
LB Ay vy v il

icache
00006133
00000000
00000000
00000000
00000000
00000000

00000000

60.210

4.082

T4 F vy ¥ ol
\ LY A&

I I

dcache
00018080
00000195
00000195
00000195
00000195
00001122

00000000

a3 VR TERODORST

reg
00000408
00000139
00000099
00000060
00000079
00000040

00000001

J AR
exec
00000800)
00000795)
00000774)
00000387)
00000774)
00000047)

00000000)

Program normal end.
frv_malloc_top = 0x003fe3b0
00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

=% 28 Bt L1 WA B L UHRRRIE

= L2 SV 7 LERE

= PEO-1 [HLd#EHAEIRIE
= PE1-2 [HLEHERAER
= PE2-3 [HIHUEAEIR
= PE3-4 [HIHMUfEEREIRGE

00021868

#,

=& EOMRE
18.018 (A A, : 3. 25\%)

= FEIRRERR

= malloc() RA V& DmAMMEHRR

Al RTL ¥ X 2 L — 2 {HHAFH

18191alb 14151617 10111213
18191alb 14151617 10111213
18191alb 14151617 10111213

T I — X EER
B, BEROBENEZFRRT

SIS S H#R

= JEHH6 4 /31 MEE (NULL R ¥ 2 fHE) #R

= FHTYA I

TW_swi

:w_opOb
:w_exeb
:w_oeag
:w_oop0
:w_stbf

:SB_hit
:L1_hit
:L1_mis
:L1_rpl
:decoder

QOO0 O0OO0OO0OO0OO0OO0OO0OO0OO0OO0ODO0OO0OO0OOOOOOOOI

:ea=000c008a (0
:ea=00000000 (0
:ea=00000000 (0
:ea=00000000 (0
:ea=00000000 (0
:ea=00000000 (0
:ea=00000000 (0
:ea=00000000 (0
:ea=00000000 (0
:ea=00000000 (0

:a=00000000 (0
:a=00000000 (0

C0OO0OO0O0OO0O0OO0O0OO0O0O OO
o
N

:frv_reif =0x00000000_0001a263(0.
:frv_rest =0x00000000_0008£138(0.
=0x00000000_000001a6(0.
=0x00000000_0002c038(0.
=0x00000000_00000000(0.
=0x00000000_00000048(0.
=0x00000000_00000000(0.
=0x00000000_0000007f (0.
:w_12ct_op=0x00000000_00000053(0.
:w_12ct_rt=0x00000000_00000266 (0.
=0x00000000_00000000 (hit:0.000)
=0x00000000_000c006d (hit:1.000)
=0x00000000_00000052 (mis:0.000)
=0x00000000_00000000 (rpl:0.000)
=0x00000000_001b9bcd (1.000)

:€a=00000000(0.
:€a=00000000(0.

.43)a2=000aa07c (0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000 (0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
00)a2=00000000(0.
00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.

059)
324)
000)
100)
000)
000)
000)
000)
000)
000)

38)a3=00022056 (0.
00)a3=00000000 (0.
00)a3=00000000(0.
00)a3=00000000(0.
00)a3=00000000(0.
00)a3=00000000 (0.
00)a3=00000000 (0.
00)a3=00000000(0.
00)a3=00000000(0.
00)a3=00000000(0.
00)a3=00000000 (0.
00)a3=00000000 (0.
00)a3=00000000(0.
00)a3=00000000(0.
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08)a4=00002000(0
00)a4=00000000 (0
00)a4=00000000(0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0

A—=NN=T XI5 L —RNjiE A= T7LAPP64 i

%UUUUUUUUUUUUUUUUUUUUUU

| ATy

B I HIT (]800 %
BT I T MIS [m] %/ %

:cycle =0x00000000_001b9bce

:frv_step =0x00000000_001c41df (FRV_IPC=1.023 w.0.swi=1.024 w.o.swit+oop0=1.024 w.o.switoopO+stbf=1.024)
:frv_b_hit=0x00000000_0002025f (hit:0.643)

:frv_b_mis=0x00000000_00011e23(mis:0.357)

:frv_r_hit=0x00000000_00004003 (hit:1.000)

:frv_r_mis=0x00000000_00000000 (mis:0.000)

:F1_hit  =0x00000000_0008ed35(hit:1.000)

:Fl_mis  =0x00000000_00000093(mis:0.000)

:Fl_rpl  =0x00000000_00000000 (rpl:0.000)

FULL |

v hEPEEEY

00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.

#/1pPC

YIBAR T RV AAR Y 27 HIT [a[5/ %
YIBAER T RV AAR Y 7 MIS [a5/%
W4 ¥ Yy ¥ 2HIT [/ %
W vy ¥ amIs [Ek/%
(R QIR (3 V(AT V&
WA 7 oy F /% (FIT5 I TAKEN Rf)
MWAEAR— Na/H (FIZ0ETH MIS 1)
VAT A d—=)Va /%
0PO IZ[H 9 % LD-USE f# & a5/ %
vv;&%ﬁﬂBm
0PO-INBUF-
0PO-QUTBUF-FULL |
0PO-STBF-FULL |Z
L2$—REQ—QUEUE—FULLL:
L2 $ -REQ- QUEUE FULL |
LD %A% STBF |
L1$Hnﬂjﬁ/t
L1 $MIS [/
L1 $ skl 8/ %
T 3 — LR R/ %
BEBDFKEI=
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.

It VES
ERCACYCIEVES

11155 [/ %

B9 % 0Po FATRF L [HIE/ %
29 % STBF & B [ 4/
|SB OV VE

00)m3=00000000(0.
00)m3=00000000(0.
00)m3=00000000 (0.
00)m3=00000000 (0.
00)m3=00000000 (0.
00)m3=00000000(0.
00)m3=00000000(0.
00)m3=00000000 (0.
00)m3=00000000 (0.
00)m3=00000000 (0.
00)m3=00000000(0.
00)m3=00000000(0.
00)m3=00000000 (0.
00)m3=00000000 (0.

AL AR -

129 % WRITE-READ 74 & [a]$5/ %
29 % oP1 F1
295 op1 T
95 op1 %

00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000

A REAT



20.8.

.15

.16

.19

21

.22

.25

.26

.29

31

32

.35
:L2

B2 0000000000000 O0OO0OO0OO0OO0OO0OOOO0

A—=IN=T7 7% Z L —2NEA=217LAPP64 ik -

.14:

_hit
L2
L2

€a=00000000 (0

:ea=00000000(0
:€a=00000000(0
17:ea=00000000 (0
18:ea=00000000 (0
:€a=00000000(0

.20:

€a=00000000 (0

:ea=00000000(0
:ea=00000000(0
.23:
.24:

€a=00000000(0
€a=00000000 (0

:€a=00000000(0
:ea=00000000(0
.27
.28:

€a=00000000 (0
€a=00000000 (0

:a=00000000 (0
.30:

€a=00000000 (0

:ea=00000000(0
:ea=00000000(0
.33:
.34:

€a=00000000 (0
€a=00000000 (0

:a=00000000 (0

mis
rpl

.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000(0.
.00)a2=00000000 (0.
.00)a2=00000000(0.
.00)a2=00000000(0.
=0x00000000_00000000 (hit:
=0x00000000_00000009 (mis:
=0x00000000_00000000 (rpl:

YIial—YarvRTIROFRR

00)a3=00000000(0.
00)a3=00000000(0.
00)a3=00000000(0.
00)a3=00000000 (0.
00)a3=00000000 (0.
00)a3=00000000(0.
00)a3=00000000(0.
00)a3=00000000(0.
00)a3=00000000 (0.
00)a3=00000000 (0.
00)a3=00000000(0.
00)a3=00000000(0.
00)a3=00000000 (0.
00)a3=00000000 (0.
00)a3=00000000 (0.
00)a3=00000000(0.
00)a3=00000000(0.
00)a3=00000000 (0.
00)a3=00000000 (0.
00)a3=00000000(0.
00)a3=00000000(0.
00)a3=00000000(0.

0.000)
1.000)
0.000)

00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000(0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0
00)a4=00000000 (0

AT REAL

.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.
.00)m1=00000000(0.

00)m2=00000000 (0

00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.
00)m2=00000000(0.

00)m2=00000000 (0

= L2 $HIT [H$/&
= L2 $MIS [H$/&R
= L2 $ fEshiblag/ &

147

.00)m3=00000000 (0.
00)m3=00000000 (0.
00)m3=00000000 (0.
00)m3=00000000(0.
00)m3=00000000(0.
00)m3=00000000 (0.
00)m3=00000000 (0.
00)m3=00000000 (0.
00)m3=00000000(0.
00)m3=00000000(0.
00)m3=00000000 (0.
00)m3=00000000 (0.
00)m3=00000000(0.
00)m3=00000000(0.
00)m3=00000000(0.
00)m3=00000000 (0.
00)m3=00000000 (0.
00)m3=00000000(0.
00)m3=00000000(0.
00)m3=00000000 (0.
00)m3=00000000 (0.
.00)m3=00000000 (0.

00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
00)m4=00000
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Chapter 21

:%UIJE?Pﬁﬂj

FME TV &K 21.1 1 RT. VLIW YO0ty & UTCHEfEd 2 LAPP FIBDEEEHEIL, 7271271 —
AEBH LR —RAZRA=ZaT7D1aT7LHELCTHDLTD. F£7/2, ASIC ETFT I L DB SN/
BINT AR KD, LAPP REABEDE B DRI BB D 33% Th D, T4bb, 9ROy 717
% 4 fEERE U 72 36 BEHEER D LAPP 2RDEEEHIEL, 14 37 M58 A= 7 ORBEHEE FAETHD.
ARETIE, ZOLEREEL LT, MERE - MIEKHE - EHOMEEZT.

21.1 BERWLIEIC K L

BHETINVZBMUZRIL Y Iab—&IZ R 7 1 V& 2 F47 U7k e £ 21.1 1R, Gk
DMEREINT A RIFR 17.1 D@D TH . a%r#7v4%ﬁjiMWPwﬁhiomﬁwV/zmwmu
& % 5%17, [PREFETCH D] & DCPL i3 DHEE %= FV 7z Local A€V (wayl-3) IZX9 % PREFETCH
A DE BB LU L1 F vv ¥ a(way0) 12 & 2%EAT, [7 L+ 947] 1& PREFETCH 2/l 2 T2
Z{lif1d 25 LAPP ARDEGTIRRETH S, T VARITETVAETOIPCIIEZ] 1 1 4THD I enb,
BEEMNTE, ALY RES LDOEETIE, Y Z)ba7 & LAPP (36 BifEk) oMREHIZ 1 : 14
ThdEERD.

7z, 'PREFETCH O & D IPC % 145U 72ffi% LAPP L [AEDHEHIELHT D 14 AT NHRD
A=217 (PREFETCH #MH) O IPC THh b LAE L 725 A DA K 21.2 1RT. 14 I 7 OHE, FEiT
REIE AR 1/14 720, 14 A7 A 1/14 OREFZ T EET S LIEL TV Z e N b ENRIZFA LT
H5. 14 27 & LAPP ORIFEHEIZFASE, £/, IPCEAETHD b, HEMIZALY RSEIL A
A=37 (20N IEHEERELZV) &, B—2A Ly RIZK Y EEATRER LAPP OIS S 2 O
REHGIZ T ¢ 1, FEEEIEH - ) HBEE NS « 1 (BHIERS) THDHLEAD. Bb, BEOENE
%%ﬁ@u%ATWD@i,@ﬁ@ﬂ737u BT 5L 2HHTL2OTHY, ZOWEIE, BETIH
EFIEICE R O6NS.

¥ 21.212, 7L —A,ME (SAD #5) L fESLics I 2B HREMR (19.3 Hi2K) 2xR7. ol
(inst), M4 ¥v ¥ a(icache), 7—& F¥Y ¥ a(dcache), LI AX (reg), HEA (exec) IZDWTIIKTY
&, 14 aA7EEAZ 37@%m,mn#v//z T=AX Yy a, TOMOEFNRIFHEETHDD
WU, 4 37845 LAPP T, 7—4F vy ¥ a LHBROBEEEBENINRKE S %2 HOLHABRIEL 2> T
mé.%Kﬁ%%ﬁﬁxwﬁ%#k//Jwaﬁimm#ﬁb<,mwfr~&#v//1£¢0v/x&
DBEHEHIRE KEIVZ 202D, 14 A7 EHA=IT7 TR, 14 3700G85EES X OHEFry o
DEMET DD L, 4 27 E4E LAPP Tlk, SBOEEH XY NV —2 (POWER.SELRD) (25 THE
HEHBETZEO0, 1 AT700GEF Yy Y2 TFaA—ZOABEHEL, 12, 7LAEERIZSST -4
DY (EFyyYanBEHMN]3) BARETH D I LIZEDHIHSENAI V. T—=ZF Py v aizon
TiE, HFBIZBWTLO ¥ vy ¥ 2 (POWERLO) & & UHlEERE (POWER_.OOP4) BN 2 HETHE D
D, 1ATHDT—RFYY Y aDAPKEET D Z LIZXDHIRDENK IV, X5, VIARIZDNT
t, BERIZBVWTYHEL Y ZZBLUPANEL 7% (POWERPREG XXX) BWENZHETDIEDD, #)

A—=IN=T 7% 5V —ANHEA = TLAPP64 ffl bk - 7MiM Y.Nakashima Proprietary & Confidential



CHAPTER 21. #4#t

L2-BANK#0 L2-BANK#1 L2-BANK#2 L2-BANK#3 L2-BANK#4 L2-BANK#5 L2-BANK#6 L2-BANK#7 Main-Memory
2MB 2MB 2MB 2MB 2MB 2MB 2MB 2MB

fa i Cache/ DI Fifllx
#p 4 Decoder

% Registter-Fil
D il
MEREE R
L17—#4 Cache

AZA7ETI (5637)

TEHE IS & B 36ERIER

L2-BANK#0 L2-BANK#1 L2-BANK#2 L2-BANK#3 L2-BANK#4 L2-BANK#5 L2-BANK#6 L2-BANK#7 Main-Memory
2MB 2MB 2MB 2MB 2MB 2MB 2MB 2MB

JEArrayE— K EEBNWHREE—K Prefetchi% Y 2L ArrayE— K
B Cache/ 3% TR Sleep-Mode
#39Decoder
#EXRegister File Sleep-Mode
WRRITHE
MEREE SR
L17—# Cache
L17—#4 Cache(Subcore)
REHBBNWEREE >
K ERYIERegister
BERRES
&ERLOT — 4% Cache

ww.vw

FE—EBEEDArrayBl EFI)IL (9BEK X 1627)

21.1: 7M€ TV

F21.1: EBT7 AV AOFRER GE7 LA EITE T LA FATDHIE)

T VA ET PREFETCH O & 7 LA EfT

7 1 VAR IPC | ®hk | IPC| WAk IPC | i
A IE 0.513 63 | 1.172 27 | 15.574 12
7 L — ILflE (SAD EHED) | 1.190 614 | 1.452 503 | 14.248 68
7 (SAD /M HEER) 1.159 206 | 1.258 190 | 28.084 17
7 (it T AR A K 0.936 160 | 1.324 113 | 9.002 14
PN T 1.752 309 | 1.859 291 | 35.445 25
gt 1.179 120 | 1.694 83 | 27.336 8
AFA4T VT 4IAR 1.981 57 | 2.030 56 | 22.315

T 2R HY 1.132 46 | 1.194 44 | 11.951

BREl ) A ABRZE 2.013 20 | 2.038 19 | 24.043

AT VA F T (SAD) | 1.125 1,850 | 1.240 1,679 | 25.416 184
St 1.308 1.511 21.341

BOVIAZT7ANENRNT =8y (NERREOEZOIZENIX] /3 %2KE) TED I LOHENKIN
LEAD.
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21.1.

HERALERIZ & 2 Sl

# 21.2:

7 1 VR OFER (14 T 7EH A= 7 & 4 27 84S LAPP 7 L 1 E{TO L)

180000
160000
140000
120000
100000
80000
60000
40000

20000

A—=NN=T7 7% F L —ANEA=27LAPP64 Ak -

M4a7EFEA=a7 (12
TYERED 14 1% % R 5E)

4 37 EEE TLAPP 7 LA E17

7 1V AR IPC | @l IPC | Bhi | BAREE

SN 16.40 27 | 15.574 12 0.444
7 L — MMl (SAD EH5E) | 20.32 503 | 14.248 68 0.135
7 (SAD /M EZRER) 17.61 190 | 28.084 17 0.089
7 (el D T A5 2 ) 18.53 113 | 9.002 14 0.123
PN 26.02 291 | 35.445 25 0.085
fe gt 23.71 83 | 27.336 8 0.096
AFALT VT 1IVA 28.42 56 | 22.315 0.125
i 2 4l 16.71 44 | 11.951 0.113
gk ) A ApRE 28.53 19 | 24.043 0.157
AT VLAY F T (SAD) | 17.36 1,679 | 25.416 184 0.109
Sy 21.36 21.341 0.147

Ly

inst icache dcache reg exec

B 21.2: 7 b — Al & RS LD B (14 2 7@% A =3 7% 4 3 7 i LAPP)

30000

25000

20000

B PREFETCH ® & 15000

7 LM4RT
10000
5000

0

inst

Pl REAL

I l
icache dcache reg exec

151

B PREFETCH D &
B 7 LAR4T
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21.2 HUEFHEIC & 5

21.2.1 &£7075LD&BEIEFE

tomcatv
a N
[tomcatv.c]
for (I=1; I<N-1; I++) {
XX = X[JI[I+1]1-X[J][I-1];
YX = Y[JI[I+11-Y[J1[I-1];
XY = X[J+1] [I]-X[J-1]1[I];
YY = Y[J+11 [T]1-Y[J-1]1[I];
A = 0.25 * (XY*XY+YY*YY);
B = 0.25 * (XX*XX+YX*YX);
C = 0.125 * (XX*#XY+YX*YY);
PXX = X[J][I+1]1-2.0%X[J][I1+X[J][I-1];
PYY = X[J+1] [1]-2.0*X[J] [I]+X[J-1] [I];
PXY = X[J+1] [I+1]-X[J-1] [I+1]-X[J+1] [I-1]+X[J-1][I-1];
RX[J][1] = A*PXX+B*PYY-C*PXY;
- ’ J
a N
[tomcatv.s]
addi sp,#-48,sp
sti.p fp,@(sp,32); addi sp,#32,fp
movsg lr,gril
sti gri1,e(fp,8)
sethi.p #hi(-513%4),gr12; setlo #lo(-513%4),gr12
sethi.p #hi( 513%4),gr13; setlo #lo( 513%4),gri3
add.p gr6,gri2,gri2; add gr6,gri13,gri3
sethi.p #hi((0<<30) | (1<<29) |(0<<28) | (0<<24) | (256<<12) |256) ,gril; setlo #1lo((256<<12)|256),gril
dcpl.p gré4,grll,#0; addi.p gr12,0,gr0; addi.p gr6,0,gr0; addi gri3,0,gr0
sethi.p #hi(-513%4),gr12; setlo #lo(-513%4),gri2
sethi.p #hi( 513%4),gr13; setlo #lo( 513%4),gr13
add.p grb5,gri2,gri2; add gr5,gri3,gri3
sethi.p #hi((1<<30)|(0<<29)](0<<28)|(0<<24)|( 0<<12)]256),gril; setlo #lo(( 0<<12)|256),gril
dcpl.p grO,gril,#1; addi.p gr12,0,gr0; addi.p gr5,0,gr0; addi gri3,0,gr0
sub_loop:
sethi.p #hi(-513%4),gr12; setlo.p #lo(-513*4),gr12; subicc gr7,#1,gr7,iccO
sethi.p #hi( 513%4),gr13; setlo.p #lo( 513%4),gr13; beq icc0,0x0,sub_exit
1dfi @(gr6,+4) ,fr0
1dfi @(gr6,-4),fri
1df Q@(gr6,gri13),fr2
ldf.p @(gr6,gri2),fr3; addi.p gr6,6,gr6; fsubs fr0,fr1,fr8
fmuls  fr8,fr8,fri16 /* YX*YX */
fsubs fr2,fr3,fr9
fmuls.p fr9,fr9,fri7;/* YY*YY */ fmuls fr8,fr9,fri18 /x YX*YY %/
1dfi  @(gr5,+4),fr0
1dfi Q@(gr5,-4) ,fr1
ldf.p @(gr5,gri3),fr2; addi gri13,4,gri3
ldf.p @(gr5,gri2),fr3; addi.p gri2,4,gr12; fsubs fr0,fri1,fr10
fmuls fr10,fr10,fr19 /* XX*XX %/
addi.p gr13,-8,gri13;fsubs.p fr2,fr3,friil; fadds fr16,fr19,fr16
addi.p gri12,-8,gri2;fmuls.p fri1,fril,fr20;/* XY*XY */ fmuls fr10,fri11,fr21 /* XX*XY *x/
fadds.p fr17,fr20,fri7; fmuls fr16,fr22,fri6 /x A */
addi.p gr5,4,gr5; fadds.p fr18,fr21,fri8; fmuls fri17,fr22,fri7 /* B x/
ldfi.p @(gr5, 0),fr4; fmuls fri8,fr22,fr18 /* C */
1df Q(gr5,gr13),fr5
ldf.p @(gr5,gri2),fr6; fmuls  fr4,fr22,fr4; /* 2xX[0][I] */
ldf.p @(gr5,grid),fr7; fsubs  fr0,fr4,fr19 /* PXX */
ldf.p @(gr5,gri2),frs; fadds  fr19,fr1,fr19 /* PXX */
fsubs.p fr2,fr4,fr20; /* PYY */ fmuls fri16,fr19,fr16
fadds £fr20,fr3,fr20 /* PYY %/
fsubs.p fr5,fr6,fr5; /* PXY */  fmuls fri7,fr20,frl7
fsubs.p fr5,fr7,fr5; /* PXY */  fadds fri16,fr17,fr16
fadds  fr5,fr8,fr5 /* PXY %/
fmuls fri18,fr5,fr18
fsubs fr16,fr18,fr0
stfi.p fr0,@(gr4,0); addi.p gré,4,gré; bra sub_loop
sub_exit:
1di @(fp,8),gril
1di @(fp,0),fp
jmpl.p @(gril,gr0); addi sp,#48,sp
)

tomcatv.c £V, X, YA 2XKIEDANKS], XX, XY, YX, YY, A, B, C, PXX, PYY, PXY'&¥, 0.25,
0.125 AVER, RX M2 Xt NESITH D, 1 DT V137, $§2bb 1 DN—7IZiEHT S L, X[J-1],
X031, X[J+11, Y[J-11, Y[J], Y[J+11 DS ) T FRRBETH S, I-1, I, I+1EE—0D WAY 25
O— RABETHS. tomcatv.s TlE, grs A X[I] DEIHT RV A, gré BWY[J] DT L A%/RL, gra
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M RX[J] DHET R A%RT. 1[EHD depl 14T WAY0 IZ RX[J] 27T 285 % £ L, WAY1-3
W2 Y[I-11, YOI, Y[3+11 2 7V 72y F LU, 2 [HHD depl 4y T WAYS-7 (2 X[J-1], X[J]1, X[J+1]
2T VFTE. TUVALETMWRTTDE, IWN17ZTFA V20 AV NINEGHE—OI— RPFEFTIN
5. ZOLE, X[J-11, X[J], Y[I-1]1, YIIIISHMY T2 7 —RIE TV 72w FEATH DD T, X[I+1],
Y[IJ+1] DRT T =R DAPHIZ TV 7oy F I, (D7 LA EFFCI>THFyy Y aBEmIh
TWEEAE, TRTT) 7y FUEIRIFNIERSBW.)
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swim-calcl

CHAPTER 21.

o Rl

S

[calcl.c]
CALC1()
for (J=0; J<N; J++) {
for (I=0; I<M; I++) {
CU[J] [T+1] LBk (PLI][T+1]1+P[JT[I1D*U[J] [I+1]1;
CV[J+1][1] Bx(PLI+1] [I1+P[J] [I1) *V[J+1] [11;
Z[J+1] [I+1]

H[JI[1I]

P[J]1[I]+.25

.

(FSDX*(V[J+1] [I+11-V[J+1] [I]1)-FSDY*(U[J+1] [I+1]1-U[J]1 [I+1]1))
/(PLIII1+P[J] [I+1]1+P[J+1] [I+1]1+P[J+1]1[11);

*(ULJ] [1+1]*U[J] [T+1]+U[J] [T]1*U[J] [1]+V[J+1] [T *V[J+1] [T]+V[IT [T]1*V[II [1]);

[calcl.s]

/* way,
sethi.p #hi((0<<30) | (1<<29)|(0<<28) | (0<<24) | ( 0<<12)|0),gr30;
or gr30,gr27,gr30
dcpl.p gr26,gr30,#0; addi.p gr6, 0,gr0; addi gr4,0,gr0
sethi.p #hi((1<<30)|(0<<29) | (0<<28)|(0<<24) | ( 0<<12)]0),gr30;
or gr30,gri4,gr30
dcpl.p gr0, gr30,#0; addi.p gr5, 0,gr0; addi gr12,0,gr0
sethi.p #hi((2<<30)|(0<<29) | (0<<28)|(0<<24) | ( 0<<12)]0),gr30;
or gr30,gri4,gr30
dcpl.p gr0, gr30,#1;

LOOP1a:

#£fr5:P0O[0] fr6:PO[1]

/*1%/  subicc gri4,#1,gri4,iccO

beq icc0,0,L00Pla_exit

mnopO

mnopO

mnopO

mnopO

mnopO

1dfi ©(gr6,4), fr6

1dfi @(gr6,0), frb5

ldfi e(gr5,4), fr7

addi.p gr6,#4,gr6

addi.p grb,#4,gr5

fmuls fri17,fr7,£fr17

stfi.p fr17, @(gr26,4)

LOOPla_exit:

addi.p gr11,0,gr0; addi gr10,0,gr0

£r7:U0[1]

/*10%/
; fadds fr5,fr6,fr17
; fmuls fri17,frl,fri7

; addi.p gr26,#4,gr26 ; bra LOOPla

/* way,
sethi.p #hi((0<<30) | (1<<29) | (0<<28)|(0<<24) | ( 0<<12)]0),gr30;
or gr30,gr27,gr30
dcpl.p gr26,gr30,#0; addi.p gr6, 0,gr0; addi gr4,0,gr0
sethi.p #hi((1<<30)|(0<<29) | (0<<28)|(0<<24) | ( 0<<12)|0),gr30;
or gr30,gri3,gr30
dcpl.p gr0, gr30,#0; addi.p gr5, 0,gr0; addi gr12,0,gr0
sethi.p #hi((2<<30)|(0<<29) | (0<<28) | (0<<24) | ( 0<<12)|0),gr30;
or gr30,gri3,gr30
dcpl.p gr0, gr30,#1;

LOOP2a:

#£r5:P0[0] #£r8:V1[0]

/*1%/  subicc gri4,#1,gri4,iccO

beq icc0,0,L00P2a_exit

mnopO

mnopO

mnopO

mnopO

mnopO

ldfi.p @(gr6,0), frb

1dfi @(gr4,0), fr9

addi gr4,#4,gr4

fadds fr9,fr5,fri7

fmuls fri17,frl1,fri17

mnop0

mnopO

mnop0

mnopO

mnopO

mnopO

1dfi @(gr10,0), fr8

addi gri10,#4,gr10

fmuls fri17,fr8,frl17

stfi.p fr17, @(gr26,0)

LOOP2a_exit:

addi.p gr11,0,gr0; addi gri10,0,gr0

fr9:P1[0]

; addi gr6,#4,gré
/*9%/

/*18%/

; addi.p gr26,#4,gr26 H

no raw, dir + , stride, pnum , dnum [words] */

setlo #lo(( 0<<12)|0),gr30

setlo #lo(( 0<<12)|0),gr30

setlo #lo(( 0<<12)|0),gr30

no raw, dir + , stride, pnum , dnum [words] */

setlo #lo(( 0<<12)|0),gr30

setlo #lo(( 0<<12)|0),gr30

setlo #lo(( 0<<12)|0),gr30

bra LOOP2a

AN
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e I
/* way, no raw, dir + , stride, pnum , dnum [words] */
sethi.p #hi((0<<30) | (1<<29)|(0<<28) | (0<<24) | ( 0<<12)|0),gr30; setlo #lo(( 0<<12)]0),gr30
or gr30,gr27,gr30
dcpl.p gr26,gr30,#0; addi.p gr6, 0,gr0; addi gr4,0,gr0
sethi.p #hi((1<<30) | (0<<29) | (0<<28) | (0<<24) | ( 0<<12)[0),gr30; setlo #lo(( 0<<12)]0),gr30
or gr30,gri3,gr30
dcpl.p gr0, gr30,#0; addi.p gr5, 0,gr0; addi gr12,0,gr0
sethi.p #hi((2<<30)|(0<<29) | (0<<28) | (0<<24) | ( 0<<12)|0),gr30; setlo #lo(( 0<<12)]0),gr30
or gr30,gri3,gr30
dcpl.p gr0, gr30,#1; addi.p grl1,0,gr0; addi gr10,0,gr0
LOOP3a:
#£fr10:V1[1] fr11:U1[1] fr12:P1[1]
/*1%/ subicc gri4,#1,gri4,iccO
beq icc0,0,L00P3a_exit
mnopO
mnopO
mnopO
1dfi @(gr6,4), fr6
ldfi e(gr6,0), frb
ldfi.p @(gr4,4), fri2 ; addi gr6,#4,gré
/*9%/ ldfi.p @(gr4,0), fr9 ; fadds fr6,fr5,fri18
addi.p gré4,#4,gr4 ; fadds fr18,fr12,fr18
fadds fri18,fr9,fri8
mnopO
mnopO
mnopO
mnop0
mnopO
ldfi.p @(gr5,4), fr7 ; addi grb,#4,grb
/*18%/ 1dfi.p @(gri12,4), fril ; addi gri2,#4,gri2
1ldfi @(gr10,4), fri0
ldfi.p @(gr10,0), fr8 ; fsubs fril,fr7,fr19
addi.p gri0,#4,gr10 ; fmuls fr4,fr19,fr19
fsubs fr10,fr8,fr17
fmuls fr3,fri17,fr17
fsubs fri7,fr19,fri7
fdivs fr17,fr18,fr17
stfi.p fr17, @(gr26,4) ; addi.p gr26,#4,gr26 ; bra LOOP3a
LOOP3a_exit:
/* way, no raw, dir + , stride, pnum , dnum [words] */
sethi.p #hi((0<<30) | (1<<29)|(0<<28) | (0<<24) | ( 0<<12)|0),gr30; setlo #lo(( 0<<12)]0),gr30
or gr30,gr27,gr30
dcpl.p gr26,gr30,#0; addi.p gr6, 0,gr0; addi gr4,0,gr0
sethi.p #hi((1<<30)|(0<<29) | (0<<28) | (0<<24) | ( 0<<12)|0),gr30; setlo #lo(( 0<<12)]0),gr30
or gr30,gri3,gr30
dcpl.p gr0, gr30,#0; addi.p gr5, 0,gr0; addi gr12,0,gr0
sethi.p #hi((2<<30) | (0<<29) | (0<<28) | (0<<24) | ( 0<<12)[0),gr30; setlo #lo(( 0<<12)]0),gr30
or gr30,gri3,gr30
dcpl.p gr0, gr30,#1; addi.p gr11,0,gr0; addi gr10,0,gr0
LOOP4a:
#£fr13:U0[0] £fr14:v0[0]
subicc gri4,#1,gri14,iccO
beq icc0,0,L00P4a_exit
mnopO
mnopO
mnopO
mnopO
mnopO
mnopO
/*9%/ ldfi.p @(gr6,0), frb5 ; addi gr6,#4,gré
mnopO
mnopO
mnopO
mnopO
mnopO
mnopO
ldfi e(gr5,4), fr7
ldfi.p @(gr5,0), fri3 ; addi gr5,#4,grb5
/*18%/ fmuls fr7,fr7,fri7
ldfi.p @(gr10,0), fr8 ; fmuls fri13,fr13,fri8
addi.p gri0,#4,gr10 ; fadds fri17,fr18,fr17
ldfi.p @(gr11,0), fri4 ; fmuls fr8,fr8,fri18
addi.p griil,#4,griil ; fadds fr17,fr18,fr17
fmuls fr14,fr14,fr18
fadds fri17,fr18,fr17
fmuls fri17,fr2,fr17
fadds fr5,fr17,fr17
stfi.p fr17, @(gr26,0) ; addi.p gr26,#4,gr26 ; bra LOOP4a
LOOP4a_exit:
. %

calcl.c &V, P, U, VA32RIED ANEH], FSDX, FSDY, 0.25 NEETH Y, CU, CV, Z, HMN 2K
ST NS THS. LAPP TIEHAELSIE 1 DIZHIRINT WS 720, calel DK DIZ 4 DDOHIEEHIA
MHEL RBGEIZE, 4AROT VA EGTHBRETHD. TOL ITONEIHFEIZE, AT calel_a & calcl_b
D2 INEZBND. ZITET VA EITOANEINEHT D L K@ L TEY, I 56124 [HO
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T VA EFTRTIIBERAIETINLL Fry a1 X&) ENX WO CALCl.aD AL TWd
DFY, CUILETE T VA EGTEITORNIP, U, VE T 72w F 25T INIE, cv, Z, HIZEHTS Y
VA EIFDRNZANT—=RIZNT D T) 72y F 247D BEITR.

e ™

CALC1_a()
for (J=0; J<N; J++) {
for (I=0; I<M; I++) {
CULJI[1+1] = .5x(P[J][I+11+P[JI[I1)*U[J] [I+1];
}
for (I=0; I<M; I++) {
CV[J+11[I] = .5x(P[J+1]1 [1]1+P[J][1])*V[J+1][I];
}
for (I=0; I<M; I++) {
Z[J+1]1[I+1] = (FSDX*(V[J+1] [I+1]1-V[J+1][I])-FSDY*(U[J+1] [I+1]1-U[J] [I+1]))
/(PLIT[II+P[I] [T+1]1+P[J+1] [I+1]+P[J+1] [1]);

}
for (I=0; I<M; I++) {
H[JI1[1] = P[JI[1]+.25
*(ULJ] [I+11*U[J] [I+11+U[J] [T]1*U[J] [I]+V[J+1] [T1*V[I+1] [T1+V[JI [II1*V[II[I1);
}
}

N\

.
/
CALC1_b(Q)
for (J=0; J<N; J++) {
for (I=0; I<M; I++) {
CULJI[1+1] = .5x(P[J][I+11+P[JI[I1)*U[J] [I+1];
}
}
for (J=0; J<N; J++) {
for (I=0; I<M; I++) {
CV[J+11[I] = .5x(P[J+1]1[1]1+P[J][1])*V[J+1]1[I];
}
}
for (J=0; J<N; J++) {
for (I=0; I<M; I++) {
Z[J+1]1[I+1] = (FSDX*(V[J+1] [I+1]1-V[J+1][I])-FSDY*(U[J+1] [I+1]1-U[J] [I+1]))
/(PLIT[I1+P[J] [I+1]1+P[J+1] [I+1]1+P[J+1]1[11);
}
}
for (J=0; J<N; J++) {
for (I=0; I<M; I++) {
H[JI[I] = P[J][1]+.25
*(ULJ] [I+1]1*ULJ] [I+1]+U[JI[T1*U[JI[T]1+V[JI+1] [T1*V[I+1] [T]1+V I [II1*V[I]I[I]1);
}

}
- /

calcl.s Tl&, gr6, graZP[J], PL[J+1], gr5, gri2(lULJ], ULJ+1], gril, gri10ilV[J], V[J+1]
DT RV AN, gr26i2iEcu, cv, Z, HOWITNLDT RUABKMINT WS, 4[HDT L1 ET, T4
HH LOOPlan b LOOP4a Dt 4D 1 DIV —FIZEHT S &, PLI], PLI+1], UL[J], U[J+1], V[J],
VII+11 DTV 7y FRRBETHD. 4EOT LA FFRERINT DN, 7)) 72y FREIETRTOT
LA AT CH@ET, 1HHOD depl 5T WAYO (L 2 RFET 25 2 fELR L, WAY1-2(ZP[J], P[J+1]
%707y F, 2 HD depl @4 T WAYS-6 12 ULJ], ULJ+1], 3[HHT WAY9-10 2 V[J], V[J+1] %

TV 7w F 4D, fRDOLIIC2FBHLUEDT LA FTTIET) 7oy FEATHD Z L% HBIIH T
U, HIEIZ T ) 72y FIX5E 795, 22T, WAY1-2 DA (P) 1k 1-9 Bt H, WAY5-6 DA (U) I 10-18
BtH, WAY9-10 DZ (V) 1% 19 B HUABEMN S UDGRAAL Z E N TEI RV AUICHERVBBRETHD. £z,
10— R EHBOMMPEHN TN D L ZDMZEHTD72DDL I AR ERERLLIT XRS5 RN20, nop %
ANDGCEEREET D, TUVAELGPKRTTD L, IN1ETA Y27 )AY NIWHETR—OI—R
MEFIND., ZOLE, PLI], ULI], VI (SN T2 7 —RIETY 72w FiEATHSDT, PLI+1],
U[J+1], V[I+1] ORTT—RDAPH 2T 7 oy FIND.
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[calc2.c]
CALC2()

for (J=0; J<N; J++) {
for (I=0; I<M; I++) {

UNEW [J] [1+1]

VNEW[J+1] [I]

PNEW[J] [I]

.

UOLD[J] [1+1]

+TDTS8* (Z [J+1] [I+11+Z[J] [I+11)*(CV[J+1] [I+1]1+CV[J+1] [I1+CV[J] [I1+CV[J] [I+1])
-TDTSDX* (H[J] [I+11-H[JI[I]1);

VOLD [J+1] [1]

~TDTS8* (Z[J+1]1 [I+1]1+Z[J+1] [I1)*(CU[J+1] [I+1]1+CU[J+1] [I1+CU[J] [I]1+CU[J] [I+1])
~TDTSDY* (H[J+1] [T]-H[J] [I]);

POLD[J] [1]

~TDTSDX* (CU[J] [I+1]1-CU[J][I]1)

-TDTSDY* (CV[J+1]1 [I]1-CV[J][I]);

[calc2.5]
/*

way no raw, dir + , stride, pnum, dnum [words] */

sethi.p #hi((0<<30)|(0<<29)|(0<<28) | (0<<24) | ( 0<<12)10),gri5 ;  setlo #lo(( 0<<12)|0),gri5
or grlb,gri2,grib

dcpl.p gr27,gri5,#0 ; addi.p gr5,0,gr0; addi gr4,0,gr0

sethi.p #hi((1<<30) | (0<<29) | (0<<28) | (0<<24) | ( 0<<12)|0) ,gri5 ; setlo #lo(( 0<<12)|0),gri5
or grlb,gr7,grib

addi gri15,1,gri5

dcpl.p gr0, gri5,#0 ; addi.p gr30,0,gr0; addi gr13,0,gr0

sethi.p #hi((2<<30)|(0<<29) | (0<<28) | (0<<24) | ( 0<<12)|0),gri5 ; setlo #lo(( 0<<12)|0),gri5
or grlb,gr7,grib

addi gri15,1,gri5

dcpl.p gr0, gri5,#0 ; addi.p gr10,0,gr0; addi.p gr6,0,gr0; addi gr28,0,gr0;

sethi.p #hi((3<<30)|(0<<29)|(0<<28) | (0<<24) | ( 0<<12)|0),grib ;  setlo #lo(( 0<<12)|0),gri5
or grlb,gr7,grib

addi gri15,1,gri5

dcpl.p gr0, gri5,#1 ; addi.p gri11,0,gr0; addi gr16,0,gr0

LOOP21a:

/*1x/  subicc gr7,#1,gr7,iccO
beq icc0,0,L00P21a_exit

mnopO
mnopO
mnopO0
mnopO
mnopO

ldfi.p @(gr4,4), frd ; addi gré,#4,gr4
/*9%/  1dfi.p @(gr5,4), frb ; addi grb5,#4,grb

mnopO

fadds fr4,fr5,fr17
fmuls fri17,fr1,fr17

mnopO
mnopO0
mnopO
mnopO
mnopO
/*18%/ mnopO
mnopO
mnopO
mnopO
mnopO

ldfi @(gr6,0), fr4 H

ldfi.p @(gr6,4), frb ; addi gr6,#4,gré

1dfi @(gr10,0), fré6 ;

ldfi.p @(gr10,4), fr7 ; addi.p gri0,#4,gr10 ; fadds fr4,fr5,fr19
/*27*/ 1dfi.p @(gr28,4), fr4d ; addi.p gr28,#4,gr28 ; fadds fr19,fr6,fr19

ldfi.p @(gr11,0), fr8 ; fadds fri19,fr7,fri19

ldfi.p @(gril,4), fr9 ; fmuls fri7,fr19,fr17

addi gril,#4,gril ; fadds fr4,fr17,fr17

fsubs fr9,fr8,fr18

fmuls fri18,fr2,fr18

fsubs fr17,fr18,fr17

stfi.p fr17, @(gr27,4) ; addi.p gr27,#4,gr27 ; bra LO0P21a

LOOP21a_exit:

/
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A

/* way no raw, dir + , stride, pnum, dnum [words] */
sethi.p #hi((0<<30) | (0<<29) | (0<<28) | (0<<24) | ( 0<<12)|0),gri5 ;
or grlb,gri2,grib

dcpl.p gr27,gri5,#0 ; addi.p gr5,0,gr0; addi gr4,0,gr0
sethi.p #hi((1<<30)|(0<<29) | (0<<28) | (0<<24) | ( 0<<12)|0),gri5 H
or grlb,gr7,grib

addi gri15,1,gri5

dcpl.p gr0, gri5,#0 ; addi.p gr30,0,gr0; addi gr13,0,gr0
sethi.p #hi((2<<30)|(0<<29) | (0<<28) | (0<<24) | ( 0<<12)|0),gri5 H
or grlb,gr7,grib

addi gri15,1,gri5

dcpl.p gr0, gri5,#0 ; addi.p gr10,0,gr0; addi.p gr6,0,gr0; addi gr28,0,gr0;
sethi.p #hi((3<<30)|(0<<29) | (0<<28) | (0<<24) | ( 0<<12)|0),gri5 ;
or grlb,gr7,grib

addi gri15,1,gri5

dcpl.p gr0, gri5,#1 ;
LOOP22a:
/*1x/

addi.p gr11,0,gr0; addi gr16,0,gr0
subicc gr7,#1,gr7,iccO

beq icc0,0,L00P22a_exit

mnopO

/*9%/  mnopO

mnopO

1dfi @(gr30,4), fr4
ldfi.p @(gr30,0), fr5
ldfi.p @(gr6,0), fr7
ldfi.p @(gr10,0), fré

/*18%/ addi gr30,#4,gr30
addi gr6,#4,gré

addi gri0,#4,gr10

; fsubs fr4,fr5,fri7
fmuls fri17,fr2,fri17
; fsubs fr7,fr6,fri18

ldfi.p @(gr28,0), fr8

fmuls fri18,fr3,fr18

fsubs fr8,fr17,fri7

fsubs fri17,fr18,fr17

stfi.p fr17, @(gr27,0) ;
L0O0OP22a_exit:

addi gr28,#4,gr28

addi.p gr27,#4,gr27 ; bra LO0OP22a

/* way no raw, dir + , stride, pnum, dnum [words] */
sethi.p #hi((0<<30) |(0<<29) | (0<<28) | (0<<24) | ( 0<<12)|0),gri5 H
or grlb,gri2,grib

addi gri15,1,gri5

dcpl.p gr27,grib5,#0 ; addi.p gr5,0,gr0; addi gr4,0,gr0
sethi.p #hi((1<<30) | (0<<29) | (0<<28) | (0<<24) | ( 0<<12)|0) ,gri5 ;
or grlb,gr7,grib

addi gri15,1,gri5

dcpl.p gr0, gri5,#0 ; addi.p gr30,0,gr0; addi gr13,0,gr0
sethi.p #hi((2<<30) | (0<<29) | (0<<28) | (0<<24) | ( 0<<12)|0),gri5 ;
or grlb,gr7,grib

addi gri15,1,gri5

dcpl.p gr0, gri5,#0 ; addi.p gr10,0,gr0; addi.p gr6,0,gr0; addi gr28,0,gr0;
sethi.p #hi((3<<30)|(0<<29) | (0<<28) | (0<<24) | ( 0<<12)|0),gri5 ;
or grlb,gr7,grib

addi gri15,1,gri5

dcpl.p gr0, gri5,#1 H
LO0P23a:
/*1x/

addi.p gri11,0,gr0; addi gr16,0,gr0
subicc gr7,#1,gr7,icc0O
beq icc0,0,L00P23a_exit
mnopO

mnopO

mnopO0

mnopO

mnopO

ldfi e(gr4,4), fr4

ldfi e(gr4,0), frb

addi gr4,#4,gr4

fadds fr4,fr5,fri17
fmuls fri17,fr1,fr17
mnopO

mnopO

1dfi @(gr13,4), fr4
ldfi.p @(gr13,0), frb5
1dfi @(gr30,0), fr6
ldfi.p @(gr30,4), fr7
fadds fr18,fr6,fr18
fadds fri8,fr7,fri8
fmuls fr17,fr18,fr17
mnopO

mnopO

mnopO0

mnopO

mnopO

ldfi.p @(gr28,0), fr4 H
ldfi.p @(gr16,0), frb H
ldfi.p @(gr11,0), fr8 H
fsubs fr4,fri7,fr17
fsubs fr5,fr8,fr18

fmuls fr18,fr3,fr18
fsubs fri17,fr18,fr17
stfi.p fr17, @(gr27,0) ;
LOOP23a_exit:

/*9%/

; addi gri3,#4,gri3

/*18%/ ; addi.p gr30,#4,gr30 ; fadds fr4,fr5,fri18

/*27x/ addi gr28,#4,gr28
addi gri6,#4,gri6

addi griil,#4,gril

addi.p gr27,#4,gr27 ; bra LOOP23a

setlo #lo(( 0<<12)]0),grib

setlo #1lo(( 0<<12)|0),gri5

setlo #lo(( 0<<12)0),gri5

setlo #lo(( 0<<12)]0),grib

setlo #lo(( 0<<12)0),gri5

setlo #lo(( 0<<12)]0),grib

setlo #lo(( 0<<12)]0),gri5

setlo #lo(( 0<<12)]0),grib

~

/
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calc2.c &Y, UOLD, VOLD, PLOD, CU, CV, Z, H# 2X5tdD AJHES], TDTS8, TDTSDX, TDTSDY A%
EHTdHY, UNEW, VNEW, PNEW 2 2 JOeDH NS TH L. I3 EHITH S DT, swim-cale2 & [Al
PRIZ1A 2L —=2aydz) 3EDOT VA FETHRBETHD.

UOLD, VOLD, POLD OHEFHAMENENZD, ZNE6D T 72y FIZIEE—D WAY 2 #[H)4 TS, &Y
DANT—=RIIFHEMAMERH Y, 3EDOT LA FTFTRHREL R DEHE CUJ], CU[J+1], CV[J], CV[J+1],
Z[J), Z[J+1], H]J], HJ+1] THB. TV 7z FFEHRNE D N ORE XA —BITHfi S Mz WAY ITLU
PTFONBN 20, HRANZ RARRENT ZOIZIEFE — DR SNLIE — BB X vz WAY (2] ) 24T
ZZEMEFEULV. LAEA-T, ZOHEIE4 DO ANES% & WAY ([ZED B TLEHENRD DN, K
WAY13-15 (IZDWTIE, 28 BRHIZEHR I N T WD 720, ZEOE) M TIZ &> CIFEEBRBEELI AR ZT 5
AJREMED YD B . T ZTlE, WAY1-212 Z[J], Z[J+1], WAY5-6 {2 CULJ], CUL[J+1], WAY9-101{Z cV[J],
CV[J+1], WAY13-14 {2 H[J], H[J+1] Z2#]V) 24 T/-. UOLD, VOLD, POLD|ZZEX WAY IZE|D Y THZ &
2850, [Bia A N FRY HAERBEDNT VA ZFE L WAY1 IZH) BT,

cale2.s Tld, gr5, gr4 12 z[J], z[J+1], gr30, gri3 (I CULJ], CU[J+1], gri0, gr6 (T CV[J],
CV[J+1], gril, gri6 (Z H[J], H[J+1] ® 7 R L A, gr28 (Zi% UOLD, POLD, VOLD D\ A, gr27
|\Z UNEW, PNEW, VNEW DWTNNDT R L AHEMINT NS, DL calcl L[ABKTH 3.
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mgrid

//f

[mgrid.c]
for (I1=1; Ii1<=n-2; I1++) {

/% BKRESEROWIHEI (BAT S AH1d 11) */
/* [13-11[12-1] [13-1]1[12 ] [I3-1][I2+1] =*/
/* [I3 1[I2-1] [13 J[I2 1] [I3 J[I2+1] =/
/x [13+11[12-1] [I3+1]1[12 ] [I3+1][12+1] */
/* ALOT*(HL) */
/% AQIxCherle /2 o+ A+ B+ F) EREAR LT */
/* ARI*( £ + £ + A + £ +EE+A+EN+A T+ £+ F + B+ F) EREGE2TM fO& 1AM +/
/% A[BI*(fe bt /i bady Ly b /i F+/i N R4 ) Reo# 2 ST */
/x BT oway OV—Ew I Fa—T7O£av 27 EHE) VREMIZHE */
/% I2+1 2%V, Fr/-12, [I3-11[I2+1], [I31[I2+1], [I3+11[I2+1]1 D3 514> D T ) 7 v FWNRE x/
R[I3][12] [T1] = V[13][12][I1]

- Af0lx(Uf13 J[12 1[11 1)

- A[1I*x(Uu[13 J[12 1[I1-1]+U[I3 1]1[I2 J[I1+1]+U[I3 ]J[I2-1]J[I1 ]
+U[I3 J[I2+#1]1[I1 J1+U[I3-1]1[12 J[I1 1+U[I3+11[I2 1[I1 1)

- A[2]1*(U[I3 1[I2-1]1[I1-1]+U[I3 J[I2-1]1[I1+1]+U[I3 ][I2+1][I1-1]+U[I3 J[I2+1][I1+1]
+U[I3-1]1[12-11[I1 J+U[I3-1]1[I2+1]1[I1 1+U[I3+1][I2-11[I1 J+U[I3+1][I2+1]1[I1 ]
+U[I3-1][12 ]1[I1-1]+U[13+1][12 J[I1-1]1+U[I3-1]1[I2 ][I1+1]+U[I3+1]1[I2 J[I1+1])

- A[3]*(U[I3-1] [I2-1] [T1-1]+U[I3-1] [I2-1] [T1+1]+U[I3-1] [I2+1] [I1-1]+U[I3-1] [I2+1] [T1+1]
+U[I3+1] [I2-1][I1-1]+U[I3+1] [I2-1] [T1+1]+U[I3+1] [I2+1] [T1-1]+U[I3+1] [I2+1] [I1+1]);

¥
-
/
[mgrid.s]
addi sp,#-48,sp
sti.p fp,@(sp,32); addi sp,#32,fp
movsg lr,gril
sti gri1,e(fp,8)
addi gr0,65,gr7
sethi.p #hi(-4356%4),gr12; setlo #lo(-4356%4),gri2
sethi.p #hi( 4356%4),gr13; setlo #lo( 4356%4),gri3
add.p gr5,gri2,gri2; add grb5,gri3,gri3
sethi.p #hi((0<<30) | (1<<29) | (0<<28) | (0<<24) | (64<<12) |64),gr6; setlo #1o((64<<12)|64),gr6
dcpl.p gr4,gr6,#0; addi.p grl2,-66+%4,gr0; addi.p gr12,0,gr0; addi gri2,+66%4,gr0
sethi.p #hi((1<<30)|(0<<29)|(0<<28) | (0<<24)|( 0<<12)|64),gr6; setlo #lo(( 0<<12)|64),gré
dcpl.p gr0,gr6,#0; addi.p grl3,-66*4,gr0; addi.p gri3,0,gr0; addi gri3,+66*4,gr0
sethi.p #hi((2<<30) | (0<<29) | (0<<28) | (0<<24) | ( 0<<12)|64),gr6; setlo #lo(( 0<<12)|64),gré
dcpl.p gr0,gr6,#1; addi.p gr5, -66+%4,gr0; addi.p gr5, 0,gr0; addi gr5, +66%4,gr0
resid_loop:
ldfi.p @(gri2,-66%4-4),fr0; subicc gr7,#1,gr7,iccO
ldfi.p @(gri2,-66%4+4),fril; beq icc0,0x0,resid_exit
1ldfi.p @(grl2,+66*4-4) ,fr2; nop
ldfi.p @(gri2,+66%4+4),fr3; fadds fro,fr1,fr13
ldfi.p @(gri2,-66%4 ) ,fr4; fadds fr2,fr13,fr13
ldfi.p @(gri2,+66%4 ),frb; fadds fr3,fr13,fr13
ldfi.p @(gri2, -4) ,fr6; nop
ldfi.p @(gri2, +4) ,fr7; fadds fr4,fr5,fri12
ldfi.p @(gri2, 0),fri1; addi.p gri12,4,gr12; fadds fr6,fr12,fri12
ldfi.p @(gri3,-66%4-4),fr0; fadds  fr7,fr12,fri2
ldfi.p @(gri3,-66%4+4),frl; nop
ldfi.p Q@(gri3,+66%4-4),fr2; fadds fr0,fr13,fr13
ldfi.p @(gri3,+66%4+4),fr3; fadds fr1,fr13,fr13
ldfi.p @(gri3,-66%4 ) ,fr4; fadds fr2,fr13,fr13
ldfi.p @(gri3,+66%4 ),frb; fadds fr3,fr13,fr13
ldfi.p @(gri3, -4) ,fr6; fadds.p fr4,fr12,fr12; fmuls fri3,fr19,fri3
ldfi.p @(gri3, +4) ,fr7; fadds fr5,fr12,fr12
ldfi.p @(gri3, 0),fr8; addi.p gr13,4,gr13; fadds fr6,fr12,fri12
ldfi.p @(gr5, -66+%4-4),fr0; fadds fr7,fr12,fri12
ldfi.p @(gr5, -66+%4+4),fri; fadds  fr8,fril,fri1
ldfi.p @(gr5, +66+%4-4),fr2; fadds fr0,fr12,fr12
1ldfi.p @(gr5, +66%4+4),fr3; fadds fr1,fr12,fr12
ldfi.p @(gr5, -66%4 ) ,fr4; fadds fr2,fr12,fri12
ldfi.p @(gr5, +66%4 ) ,fr5; fadds fr3,fr12,fri12
ldfi.p @(gr5, -4) ,fr6; fadds.p fr4,fril,fr11; fmuls fri2,fri18,fri2
ldfi.p @(gr5, +4) ,fr7; fadds fr5,fr11,fri11
ldfi.p @(gr5, 0),fr10; addi.p grb5,4,gr5; fadds fr6,fri1,fril
fadds fr7,fri11,fri1
fadds.p fr12,fr13,fr13; fmuls fril,fri7,fril
ldfi.p @(gr4, 0),fr0; fadds.p fri11,fr13,fr13; fmuls fr10,fr16,fr10
fadds fr10,fr13,fr13
fsubs fr0,fr13,fr0
stfi.p fr0,@(gr4,0); addi.p gr4,4,gr4; bra resid_loop
resid_exit:
1di @(fp,8),gril
1di @(fp,0),fp
jmpl.p @(gril,gr0); addi sp,#48,sp
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# 21.3: BUEEI ORISR GE7Y L1378 7 L A EITDHE)

T VA FELT PREFETCH O & | 7 LA SA7

JusnmM | IpC | @ak | IPC | @ak IPC | @Ak
tomcatv 0.946 114 | 1.160 93 | 18.405 11
swim-calcl 0.417 1,464 | 0.501 1,218 | 7.807 128
swim-calc2 0.381 1,652 | 0.558 1,128 | 12.750 110
mgrid-resid64 | 1.336 6.4 | 1.349 6.4 | 14.683 1.6
mgrid-resid128 | 0.700 48 | 0.695 48 | 17.839 5
2] 0.756 0.852 14.296

F 214 BUEEIEORER (14 a7V @E A =37 & 4 27 #E LAPP 7 L 1 ET D)

1437@HEA=37 (13 | 4 27 =45 LAPP 7 L o F47

7 HERED 14 £ % fiE)
JussnmH | IPC | whk IPC | @R | dhhbk
tomcatv 16.24 93 | 18.405 11 0.118
swim-calcl 7.01 1,218 | 7.807 128 0.105
swim-calc2 7.81 1,128 | 12.750 110 0.097
mgrid-resid64 18.88 6.4 | 14.683 1.6 0.250
mgrid-resid128 | 13.12 48 | 17.839 5 0.104
e 11.92 14.296 0.134

mgrid.c £V, V, UM 3RITDANES], AL0-3] ERTHY, RN IRXTOHNEINTHS. 1[ED
T VA ETICERT S, ANBSINIRETHD720, 7V 7y FIEvII3] [12] & U[13-1] [12-1],
U[13-1][I2], U[I3-1]1[I2+1], U[I3][I2-1], U[I31[I2], U[I3][I2+1], U[I3+1][I2-1], U[I3+1][I2],
U[I3+1] [I2+1] O&FH 10WAY BETHD. Z 2 TIEWAY1-31ZU[I3-1] [I2-1], U[I3-1][I2], U[I3-1] [I2+1],
WAYS5-71ZU[13] [I2-1], ULI3][I2], ULI3][I2+1], WAY9-11(ZU[I3+1][I2-1], U[I3+1][I2], U[I3+1] [I2+1]
ZEIOMTS., DMt 7O I A EHBETH .

21.2.2 FIM#ER

tomcatv, swim, mgrid DEITHER%Z K 21.3 B LUK 21.4 1TRT. FHERFOMERE/ N T A R 1ZEK17.1 D
WY THD. EEWILL FERRIZ, B—ALw RES ULDOEETIX, Y737 & LAPP (36 Bisk) @
PEREELIX T @ 1 6, B—ALw RIZX V) EEREER LAPP ORIFEHMH 2 O MERERIX T ¢ 1, [FIEEHRE D
OMBEBENLIZS : 1 THDEEZ2D. BB, mgrid iZBWT [JET L1 %f7) & [PREFETCH D& )
DOYEBEIZ KM BZ DL, [T LA F47] TlE wayb-7,9-11 (Z5HE T 2 5 5 %A%, [PREFETCH O] T
X PREFETCH HEATHY, way0 IZEVWTHEETLEZF vy VaIAPHREZEDL-DEEZLNS.

4 21.31Z, tomcatv & mgrid128 (ZH 17D ENENEN (19.3 HiZl) 2R, HEGAE OGS &[RRI
BAEFIRICBWTE, 4 ITEEA=ATOHE, ;axvyyya, 7—4F vy o, TOMDEFMIZ
FIEFETH LD L, 4 37 HKE LAPP TlE, 7—2F vy ¥ a L HRBOMEBNV KRS % Hd D
FHREEL o TWD Z b n5.

F7z, £21517, 4BX0V64 ALY RAGENZ X2 ETHRZRT. merid-resid128x4PE 1%, PE [#]3#
HERSRE (ICPL %) 12& Y mgrid-resid &K% 4 AL w RIZTETUAGAOHIERHE GET L1 ET1IE
% PE OFIBEDAZ LD 4 ALy REFT, 7 L1 ETIX36 B D PE 2 4 B A L4 ALY RIEAT)
TdD. mgrid-resid128x64PE &, BRI 64 ALY R (7 L1 FEfFE, 7378256, —A=a7
D 1024 2 7HERR & FRIEL) IZTHEITUZ. &%, Llway &, L2 NV I8, 12 ) — TR 2438
TV,

9, Llway EW4KB 04, 4 AL w REF, 64 ALY REFOVWTINIIBNWTE [ET L1 547

A—=IN=T 7% 5 V=LA WA= TLAPP64 fnfl bk - 7MiM Y.Nakashima Proprietary & Confidential
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35000 18000

30000 16000
14000
25000
12000
20000 10000
M PREFETCH @ & B PREFETCH @&
15000 B 7LAET 8000 B 7LAETF
6000
10000
4000
5000 2000
0 0

inst icache dcache reg exec inst icache dcache reg exec

4 21.3: tomcatv & mgrid128 OE I (14 3 7@HE A =370 4 2 7 @S LAPP)

# 21.5: BUEGIR DR (4-64 ALy ROENZBITBIET LA ETE T LA FEITDOHIE)

T VA FET PREFETCH O& | 7 Lo %E17F

7075 L IPC | #kt IPC | #ihkt IPC | Wk
mgrid-resid128x4PE

(Llway :16K,L2bank:8way /64B) | 1.337%4 | 812%4 | 1.333*%4 | 814%4 | 15.822%4 | 198*4
(Llway £: 8K, L2bank:8way/64B) 1.335%4 | 813%4 | 1.332%4 | 814%4 | 15.887*4 | 198*4
(Llway £: 4K L2bank:8way/64B) | 0.805%4 | 1,349%4 | 0.826%4 | 1,313%4 | 15.862%4 | 198*4
(Llway £:16K,L2bank:8way /4K) 1.337%4 | 812%4 | 1.333%4 | 814%4 | 15.617*%4 | 201*4
(Llway £: 8K, L2bank:8way/4K) 1.335%4 | 813%4 | 1.331%4 | 815%4 | 15.202*%4 | 207*4
(Llway £: 4K, L2bank:8way/4K) 0.813%4 | 1,336%4 | 0.817%4 | 1,328%4 | 15.129%4 | 207*4
(Llway £: 4K L2bank:256way/4K) | 0.843%4 | 1,289%4 | 0.839%4 | 1,293%4 | 16.616*4 | 187*4

mgrid-resid128x64PE
(Llway £:16K,L2bank:8way/64B) | 0.897%64 | 151%64 | 0.891%64 | 152*%64 | 1.914%64 | 88%64
(Llway £: 8K,L2bank:8way/64B) 0.895*64 | 151*64 | 0.891*64 | 152*64 | 1.915%64 | 88*64
(Llway £: 4K,L2bank:8way/64B) | 0.211%64 | 643*64 | 0.203*64 | 668%64 | 1.913%64 | 88%64
(Llway £:16K,L2bank:8way/4K) 0.899*64 | 151*64 | 0.855%64 | 158%64 | 1.899*%64 | 89*64
(Llway £: 8K,L2bank:8way/4K) 0.897*64 | 151*64 | 0.841*64 | 161*64 | 1.890*64 | 90*64
(Llway £: 4K,L2bank:8way/4K) 0.212%64 | 641%64 | 0.200%64 | 679*%64 | 1.902*64 | 89*64
Llway £: 4K ,L2bank:256way/4K) | 0.668%64 | 203*64 | 0.666%64 | 203*64 | 1.935%64 | 86%64
Yy

B & TPREFETCH O Tl, HABHEBETPROEND. —H, [T VA ET] T, 1FEAEEIE
B, Llway EOFRBIZH U T, Y 737 D Local A€V IZxd % PREFETCH BRED RO TH
MTHDZeWNbnd. RIZ, Llway E% 4KB & UT L2 NV 7 8% 8 L 256 IZALI ¥ /2L 25, 64
AV RFETGTMONV I8 TIE, THET V517 B&LU TPREFETCH DA IZHEZN B MEREL R A3
LNz, 64 ALY ROEE, 12 V7 T ANPEHEEEG L TWD LI NG, £72, [T VA1 %ET] T,
L2bank D1 > & 1) — T Hfi% 64B & dKB IZZAL I W ZBDOMREIZEDH YD, 64B DIF S H35EFEtEEET
»H3d (L2bank=256way (ZVLiH) . ZAUINY I SRPE T H2DLEZLENDDN, Fyviad1y
E2BATN—ANGETEIEEOEMMNAEZE 27256, HENFIRT S RN H 5.

XT, FA—FEHETORKREZTS 2HIZ, £21.612, 64 ALY RoEOD FPREFETCH DH] L4
ALy RpE|D 7 VAFET] 288 LUZ. BE, ALY Kbz ORIEEHBEITREIZ : 147207,
56 AL Rp%E(D [PREFETCH O L HEETRETH DM, %“~§?6J\$J%‘r’ﬁ”$ft’q“éf: 1264 AL
R3E(d TPREFETCH DA &L TW5. Llway £ 8KB LA D&, MEEHTIZ10 11, &
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7 21.6: BAAGIREOFER (4-64 AL RDENIBIFBIET LA RI7E T L1 FITDOHE)

64 AL R PREFETCH | 4 ALY R7 LA %47

D A
7075 LR IpC | Ak IPC | MRk | WhRIER
(Liway £:16K L2bank:8way/64B) | 0.891%64 152%64 | 15.822%4 | 198*4 0.081
(Llway F: 8K,L2bank:8way/64B) | 0.891%64 152%64 | 15.887%4 | 198*4 0.081
(Llway £: 4K,L2bank:8way/64B) | 0.203*64 668*%64 | 15.862*%4 | 198%4 0.018
(Llway £:16K,L2bank:8way/4K) | 0.855%64 158%64 | 15.617%4 | 201%4 0.079
(Llway F: 8K,L2bank:8way/4K) | 0.841%64 161%64 | 15.202%4 | 207*4 0.080
(Liway F: 4K,L2bank:8way/4K) | 0.200%64 679%64 | 15.129%4 | 207*4 0.019

(A) — B X =27 (B) KIFEArrayR1T(BRLIEE A NEFI D)
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YV

| O Vector fp 5
<

(C) KiREArrayRT(BEETEFE A NBLS %) (D) Vector &35 1Z & iz AT BE

X 21.4: BHHEEETIVRE

21.3 &5

B 214 IZENHEETIVERET D, AETIE, 58, 7oy YOERE 25 ZENFHRINTHY
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Appendix C
&8

TOER 1207075 AOEMFRETHY, fHHEER (LTIELEZY 7 vy o7 OBHIATRER 2T
DATHANDRE T —F T 7 F ¥ LI AZBIUREAA T 7 R L AZEM) ONEDBIKTH 3.

MREXEYER 120702 AR LTI DED Y TONDIGHENRAETY T RVAEMTHD. Y
TNT I LADOERTIZBMET D A7 1E, OSKEELZETTIHALADTYELMEAT ) EHDAE S
W2 eNTE5.

ALy R 12070% ADFETIZRMWT 2 3 7 HISHIEMIZEB I NS HHEFRONBOMRATHS. 1
ODTOY A% B —a 72X ) ETTIEE, TOAE ALY REFE—&85. 1>2070v 2%
BT IZEDWMIEGTTEEE, 120702 ZIEBO ALY RWET L. @ iERMO AT Y
TEIFIFALY REBIZITD 2N TES.

A7 —7 12070t ADFEFIZRHTIEITOELSTHD. TOT 5 ANy HFERIZEDNT OS
NATITN—T2E L, 377N —FI@T2 1 O20FEIATIZEY Ta 7T AOEFLFHBEI NS
Dig, ME IO ADFEFIE, AT7I7N—TIETI2EIATOARIE N fTbNd. e, 7O A%
FHICEIC T =T 2 HER T2 EF 26N DY, ZDL DR T 0Y AMMERE R IZIFE
T25E, OSICLYHaTE O M TEENEHAL, HaICLkoTE T ADEILZR EFHIA
BERFEUWERE N 25 SR, 204D, RMERTIRI 7 2V — T OEINERSK Z BIE LR,

MEBIAT7ES N— R 7 OYHEMEKICEKTL, &3 T70OYEMAEICI>T—RICREDAT7HSTH
5. HAAERRERHE AR TERREE (ON— R o 7REPRFIEEFICLD) I THRSITEY OS
IEI NS,

RATEES 0TI LDNOEBINDIMHMNRITHESTHD. OS2I T E Y Y TIEZEIC
YO 7 BFENEIATRRIIABINZE, £7O0AIHUTREEINS. 0S 5 i?é:?%

BEBMRICEDE, ATBBOEMETOEEN AT BSLHEHETHD.

DSM #EE 1 DOWHE I 712 1 OMNEL TYHY R L AL O~z HEET 2R AT) (W DSM)
KU DSM ZIBD 72D DB BEREDIRFERTH 5.

EDSM EFES YHITHESLYHEDSM BSVN L LIIHRT2Zens, £aT7HFSILEETLIHEST
Hhd. {70 AITENWTHEDSM #HikE —BICRETBICHHT 5.

DSM 7 KL 2ZE##E (DSM-SAT) 7Ot AHIZ, K%K DSM HKDER—Y (R—I ¥+ X% DSM-
SAT [EA) 123t ifd 1) 2 ¥H DSM FEISIN D R— T i iE 2 e 5L Y AXETH D, BHLT,
PP DSM fHlsi %2 £ /- <7 KL ABE5 2 PF DSM Bi 5t & .3,

E DSM FHZEM G A€V 22fd, 52 DSM HSIEIZHE DSM SN EHR I NS ZEMTHD. 27 7 )—
T ORI & > TIE DSM OEERNZNT R U AFHAEFET D728, FRHZEME WD REZFHT
5. EATHFEBSLYHITHESONINE AT HSEBRIMKD 720, REDYE T IZET S DSM
FHIEAR—T % 1 D05 DSM FEBAICEAEIES Z I3 TERW. 4205, YH DSM 557 # i
ATT RVAZEMELITD 2 LIETER.

CSM #ge K275 AXIAMNHL CTYHLY R L AEBO—HE2EETDHHATY (WH CSM) LU CSM
ZIRD 72D DEBEREDEITDH 5.
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CSM 7 KL RZ#:##E (CSM-SAT) 71t A2, £ CSM FHEMDER—Y (=YY 1 X%k
CSM-SAT [EA) xRt 298 CSM N DO R—I B8 ETHEIHEL VA TH S, B
HUT, V79 AR %EE/-ST RV AR Z Y CSM Bift & R,

£ CSM FHZeR AT ) 22, YW CSM B R—Y %2 Hhi e U CHBMIZEHRI NS EBTH 5.
CSM DRERIZ & > Tl CSM DEEDZRNT R L AT EFAET 27280, FRIZEM &S EKB % {1
35, £DSM FREMEERY, BB 7 AXIIET2WHE CSM DER—IZBEIETL &
MTED. RO, WH CSMBERZBATT RVAEHREITD 2L NTES.

WMEDDR 7 KL R YATAIIEREINDYHENZ DDR A €Y NOMEZRIET22OIHHINDS.
PP DDR 7 R L AlX DDR M EH I NS 7 T AR EBITEFTTHY, £ 7 AXT1LODOYWELDDR 7
RL AZEM %M T 5.

Firmware $81% ¥/# DDR 7 R L AZE[M LIZ/FZFEL, Vv b IPL OBIZKIHEE — RCEIfET 2 70
FABIUOT—ANHEINDEETHD. 21—V E—RIZHD SO AIARMHEEZ2 EESHETD 2
LIFTER (OS2 ET S DDR 7 R L AZLHERIZ L ) 7 7% AN HRE I ND) .

OS %81 ¥ DDR 7 R L 222 FIZfE{EL, Firmware @ IPL 81/EIZ &Y OS DM I N HEIBTH 5.
A—HE—RIZHD IO AEARFEEZEESRTD 2 LIETERY (0SBHET S DDR 7 KL
AL XD T 72 ABNPREIND) . 22—V E—RIZHD O AL, YATLAI—)@
4 (tice) 2FITTD I LICEVRHEE— RABATL, REBOBRELZAHATLZ LN TES.

I/0 #IfEtEE Y13 DDR 7 R L AZEMITHE R 26 TH Y, 1/0 BEEROHIEL 2 2 2 WA d /3
77 NEEINS. FERIZYE DDR 7 R L AZEM EIZIFFEAELBZWVD, OSHIE D DDR 7 KL A
ZHEERE (Z & V) DDR ZERINDO BRI RETH 5.

DDR ZEfE ¥ DDR 7 R L AZEHEIZ B4 X D Firmware f8i8, OS fEi, 32— DDR fHIEOBRINTH
5. A—HE— RO TO¥ A0 SEHPFEERFRE A € ) L1 —Y DDR ##lK, —#o 1/0 il
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RUAIZEMT 572007 RV AZLEES L U7 R L AZEGEIE» SR XN BN Sl THh S,
T RUAEBIMGHTIEMEIZOS ICEDEHIND. ETMILoTIET R L AZHEFED —ER
HEY 7Ry (0S) ICEVERHINS.

HEMS RET— RTOAMEABH T INSE MHDRTHD. —#KIZ Firmware ¥ OS 2MEifH$ 5.

L2-TAG L2 F vy Y adRN\V 7IZEIT 5D TAG DEASKRTHS. L1 Fvyy a3 AR LGS,
DDR 7 RV AZHBOYIEDDR 7 RV AZHAWTH—27 5 AXDI2 NV 75 1 DINERI 1,
ILIZYHDDR 7 RV A& V- E D L2-TAG DALY L2 F ¥v ¥ 20 HIT/MISS 234 X
N3, L2-TAG Z¥HEDDR 7 RV AD PRI Y M XU NV I H5E[Xh, N2 7 NAES Y DDR
T RVAD—RIZED A VTV I AINT D728, BT NE L2-TAG (&L, WHE DDR 7 KL
AME—RITRETE D, F/2, L2TAGIEENR LI Iy YadA( v efidd 7 7 AX AN o
THESHHRFEL TN,
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N 7RIEE (BAR) [FHIREEIZ 0 FHREE L 1 FIHREEN S 42D, &5 a7 WEALED A IREZ G2
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Appendix D
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-+ proj-gp5Hv330/doc/GS8320Z36GT.pdf
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QuickPCI_Local 7'V w ¥ IP 2 7k 8 1R, =S A7 AR 24 (2003/5/20)
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e QL5064 User’s Manual Revision B, Quick Logic (2000/8)
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D.3 ZEXE

e 3.3V ZERO DELAY CLOCK BUFFER IDT2309, IDT (2002/11)
-+ proj-gp5Hv330/doc/xilinx /IDT2309.pdf
e Digital Clock Manager (DCM) Module (2004/8/13)
-+ proj-gp5v330/doc/xilinx /dem module.pdf
e LogiCORE FIFO Generator v2.3 User Guide (2006/1/11)
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e Block Memory Generator v1.1 (2006/1/18)
-+ proj-gp5v330/doc/xilinx/blk mem_gen_ds512.pdf
e Dual-Port Block Memory Core v6.3 (2005/8/31)
-+ proj-gp5v330/doc/xilinx /dp_block_mem.pdf
e Single-Port Block Memory Core v6.2 (2005/4/28)
-+ proj-gp5Hv330/doc/xilinx /sp_block_mem.pdf
e Content-Addressable Memory v5.1 (2004/11/11)
-+ proj-gp5v330/doc/xilinx /cam.pdf

D.4 GP5V330EEY —R7075 A

o LAPP MEgE - B JFHM RTL > X 2 L —4& -+ proj-lap/src/nsim/*

e GP5V330-LAPP FreeBSD-7TR FHI K+ /N -+ proj-lap/src/nsim/GP5V330-Driver.c

e GP5V330-LAPP FreeBSD-TR H R J « 7 \HAAAFIEE -+ proj-lap/src/nsim/GP5V330-Driver.hlp
e GP5V330-LAPP FreeBSD-7R Fl L —HBI$d L U'~\v & - proj-lap/src/nsim/gp5v330.c

o GP5V330-LAPP(4wayVLIW) Verilog #t#! - proj-lap/fpga/step1023-GP5V-4way VLIW /*

e GP5V330-LAPP(8wayVLIW) Verilog #%! - proj-lap/fpga/step1023-GP5V-8way VLIW /*

o GP5V330-LAPP NC-Verilog & 3 2 L —% 3 VS -+ proj-lap,/fpga /sim-GP5V /*
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D.5 GPS8OOMBEEY—X70O77Z A

LAPP M:fE - B3l RTL > X 2L —4& -+ proj-lap/src/esim/*

GP80OM-LAPP FreeBSD-7R il R 7 /N -+« proj-lap/src/esim/GP600M-LSI-Driver.c
GP800OM-LAPP FreeBSD-7R il R 7 1 7\ AAATFNER -+ proj-lap/src/esim/GP600M-LSI-Driver.hlp
GP800M-LAPP FreeBSD-7R L —HBI#E & Uy & -+ proj-lap/src/esim/gp600m.c
GP800M-LAPP (4wayVLIW) Verilog ##! -+ proj-lap/fpga/step1023-GP8M-4way VLIW /*
GP80OM-LAPP NC-Verilog ¥ X 2L —¥ 3 VIR -+ proj-lap/fpga/siml-GP8M /*

D.6 LAPPY—IF AV (FEY—ILDOIHNE)

GP5V330-LAPP (4wayVLIW) MCS --- proj-lap/fpga/step1023-GP5V-4way VLIW /MF1,MF2 /top/top.mcs
GP5V330-LAPP (8wayVLIW) MCS - proj-lap/fpga/step1023-GP5V-8way VLIW /MF1,MF2 /top/top.mcs
GP5V330-LAPP 2> 7« 'L —ya vy —)b (—HiE EIAA) -+ proj-lap/src/nsim/Config-gp5v330
GP5V330-LAPP 2¥ 7« 7L —> 3> —)b (flash F FiAA) -+ proj-lap/src/nsim/Config-gp5v330-

flash

GP5V330-LAPP 2V 7+« 7L —Y a2y —)b (PCEHRRERE EiAA) -+ proj-lap/src/nsim/Config-
gpHv330-emergency

GP5V330-LAPP f&i% il — ) -+ proj-lap/src/nsim/gp5v330-test

GP800M-LAPP (4wayVLIW) MCS --- proj-lap/fpga/stepl1023-GP8M-4way VLIW /top/top.mcs
GP80OOM-LAPP a> 7« 7L — 23> —)b (flash & XJAA) - proj-lap/src/nsim/Config-gp600m
GP800M-LAPP fi%iklik>Y — )b -+ proj-lap/src/nsim/gp600m-test

LAPP C 7'V 7ot v ¥ - proj-lap/bin/frv-elf-cpp

LAPP C 2> /34 Z -+ proj-lap/bin/frv-elf-gcc

LAPP 7O AT &> 75 - proj-lap/bin/frv-elf-as

LAPP 7B AY V7 - proj-lap/bin/frv-elf-1d

LAPP ¥ 7> 7Z - proj-lap/bin/frv-elf-objdump

LAPP M#E-FESI5Hfi RTL > X 2L — & (nsim/esim) FHZ A 75 1 -+ proj-lap/lib/csim-lib/_start.o, sub.o
LAPP MEgg - el RTL ¥ 2 2L —4& (nsim) - proj-lap/src/nsim/nsim

LAPP fE - M RTL > I 2L —4& (esim) - proj-lap/src/esim/esim
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