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§1 N—FOI7DEH

Dreamcast M/\—F DT 7IERELDIFTTRDEIBED 2a—ILIZRITBIENTEET,
-CPU (Hitachi SH7091 AX4.. 200MHz)
52497 (Holly)
S K (AICA)
AE (VATLAEY 16MB, THRAF+ RAM 8MB. 9K RAM 2MB)
- GD-ROM K547 (GigaByteDisk ROM K547 : {x#F)
- Modem
TNENITOVWTHEHBEIZERBALET,

§11 CPU

CPU &L T, 200MHz TEMET 2 BILB/ERTELID SHA 2R—X (2, HERICH AR A X L= SH7091
IAAVEFERALTNET,

§1.2 32499
55749% LSl ELT Holly ZEEHLTWET A, 2D LSI (FF5T70vHarbO—)LERS (PowerVR) &

AT LAVRA—T EEAEEBEIZE>TLET, SATURN O VDP1 & SCU. SMPC D#EEATUEDIZTE
o=t DERBTEELTEET,

§1.3 YUk

SrOURE® LSI 2, YAMAHA 20 AICA 288 L TWVET,

AICA [ZIX, OV RNBETSOHDE L UMY I Farba—)LAEL T, Advanced RISC
Machines (ARM) 5 ® ARM7DI ZAEBELTHY. 2D LSI 21T, HHURICET IR TOLEENTE
9,

§1.4 HAE!

AEYIF AV RAM ELT16MB, TORFYT—40, TL— LNy IT7, TARATUAYANAIZ SMB, +
U RAIZ 2MB BATWET,
WIFhi, o0+ R DRAM EWVSEELT I ADAIEER RAM ZE>TWVET,

§1.5 GD-ROM F547J

YIrDIt#ATELTT Giga Byte CD-ROM &ULV5 Dreamcast EFATAT7ZHRO ENTED
GD-ROM RS/ DEEBEHLTLVET,

GD-ROM (&, TA RV DEEREREN—FEDAHARXTH D=0, T4 RIDAEEENBE TIXERAAHRE
MNELZY, 4 ZEHD 12 ERDRAAHREIZRYET,

§1.6 Modem
33.6KbpsMDY I+ 7 ETLEBHLTLVET,
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§2 HEDA—ILDEBE

ROED21—)LIZDNVTKRYFELLSERBALET,
- TS5709088E
- YU REEEE
- RY7x3)L
- GD-ROM
- CPU
- Modem
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§3 J324v#RE
Dreamcast M5 571y #8ElL. Holly FYTHR®D PowerVR2EWSE S TRYRHONET .
PowerVR2(E, ##753D ETILENRLIRITENTEDLSICTHRIAINTEY , SFIFLHEEE T
WFET,
§3.1 Holly

Holly [&. (#8) SEGA & (#R)NEC, (#%) ETA DOy THREIRAFEINFZHREL IC TT,

S RT LKL, SHA CPU DA R—DT—R/N\RaAVMA—F, 1)L FH+ES5L—4, PowerVR2 a7
MRYETS,

AIETIL, PowerVR2 [CERET 570V I(CDWVTESRLET .

§3.2 Holly Y RTLIHEK

Holly REBD S AT LEREUTIZRLET
HOLLY

______________ Bus Control Block PowerVR2 Block
100MHz 64bit ! (TA+CORE)

i DMAC TAFIFO
! Video Memory
SH4 I
w H i Video out
I\S/Iﬁ%lpy W0OMAz 2 | sHawE 1%%?2 :
64bit PVRIF (== Memory/L'®Z% IF
| ' G1Bus
; oooo GlIF < » GD, Boot ROM
| 1 16bit
\oooooo
I ' G2 Bus AICA,Modem
i ) G2IF ; > .
| 50MHz 32bit < . 25MHz 16bit External Device
i i 8bhit )
! MPLIF (&= P Peripheral

3-1Holly A&7 v/t &
§ 3.3 PowerVR2 &l ?

PowerVR2 (£ NEC #tEA/FURDETAOD I+ DO EFERFFRIZEYSTERLI=FHHDID HET7—FT
OFwTY, TEHELT

(1) FERWEIO—LELGY  R)TUE LEELTLEIEVSEIGNEELLET,

(2)Z NyI7- AEVEEALGWEEMEDREEE R ENENRZERLDETIO—(ZLY, £
DELEEN TV ESEEAT)DERENVFEORML RO MRS, FFRIZTRMNNTH—T>
ADBVWIRTLNERTEEY,

QRVERFEETIVIEAD 3D LAY -FZILT) X LI REXGER T - Ay 1) ITBRTT—4
B2 NEEQKIBEICERTE, £ UTZILLBEDERERHICL. 3D T3740R%FLY)TIVIZRE
LFET,

TSI RERT7 —LERAITOT —FTIFYEVAET . ORI PowerVR2 B D7 —FT7F v
THAIECHDZAN WD ERBIZRYRBFENET,
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§ 3.4 PowerVR2 Oy R
PowerVR2 70y DRAERERL (BEHR) LA TIZRLET,
Work RAM PowerVR2 Video RAM

Vertex ooo _L Native

Buffer . juooood Buffer

‘—l Texture Buffer
r Frame Buffer

3-2 PowerVR2 J O R

PowerVR2
CORE

Vertex Buffer ARYTU) AMERERIMLET , (CPU [2&>T Work RAM LIZEEFEShET)
BAIWTHESL—4 R)TUYAESAILHEIL T Native Buffer [ZH#ILED .
Native Buffer :PowerVR2 CORE TUEEEINBTARTL A1) AMBEREEIMLET

PowerVR2 CORE :Sort, #EILIEZEFTL, $582% Frame Buffer (COE—LFE T,
Texture Buffer TYIRF T —REEMLET,
Frame Buffer HHEREREERMLET.

§3.5 ZMILSENEOEZ

PowerVR2 (&, BEIEZ 32 Fyk X 32 FybDRAILEVWSBELLIZHEIL TRIET HELSREEDL YR EZ iR
ATWEY,

32pixel
<«—>

32pierI Tile

pd
-

3-3 2L BRI

R)ITUDHENE TR TEAIVBELETITHONET,

PowerVR2 27D HIZIE. 1 DDRAAIEFEICERICLUFY T TH0DED1a—ILINEEN TS
DT, ZOFVF DT ST4vIF VT ITLERTRKEDR) TV EHE T HEMTELNDTY,

T, A—HYHARYTUDRFREFERTBE. EDRIVTUREDEAILIZELTWAD I E/N—KDIT
BANTIESL—3) HEtELEEI OV T—2%ELET,

WEILOOUIE, AL EITRY T DY — 70, [EEAEBOHEBLEEREL. %5957 —L/\wT
FIZEEAHFT,




Dreamcast//\—R™ T 7 &
Last Update : 98/11/02

§3.6 RMITIEIL—RIZLHBEEDLLH

BAWDEEBIE, BAINT I ESL—REEENDN—F I 7IZE>TIHONET . 2L T I ESL—4
&, ZORYTUEEOHEREE (BRAH) DFAILTRTIZDOWTRYTUAFEL TS EEEFT 510,
IR EREERIDICRDW=ZARR)IT O DBE . EEICKEREEICOVTEDRIITUNFEELTINSEHS
BLET, (K 3-4)

o 1 2 3 h 3R AIL) FELTLS
h v Ry &S
0 D' A~
1 00 [0
o |1 |01
;5 2 Tile Accelerator 0 [2 01,2
) 3 [F, CO&SIHERS g z !
?{ 4 nf-R)dJ>T—4 p—
ilf % ——

LB T TN ARES &I HE .

34 ZANSELEDOHE

BHEINTODEMNLOEN S THIE BRELTRIBRTENLZNEL THLELONEBRHE L ELT HD
T, TS HEEIOERENEL TLEVNET , CO/N—F U7 TIEROITEIRICA D LHAR) T (LA RELR
YT FZONKYMEREZSIEH T CEMNTEET . HL. HoMLHIDLIITHDHIENTM>TULNIIE, #R
DENSPFTRRSEREIFIN, RUTUBIEZAYFESTH, BERENIIEELET,

C-CLEERE)

NFEFDEALILIC, CONSER NGB IET. CNETEAT
JIUNFELTWSEALSH BRAIDEERSST ENTE
% %,

3-5 ZAILDEIZLBHHH

HLRDBERAZYT BIZIEX V-Blank In) ETICHELEBAETLELMES . RLEBOZAILIZDNT
. FDHDIL—LDT—E (FTILIL—LN\yI7THNIE 2 DRIDTL—L) D/EAFE-TLENE
ERR

SATURN Z#&L—RMIGL AT AETIE, RUTUTEICHEBEINEL =0, R)ITUNECAETH
HEAEESIZRYET,

Fr. EQFAIHLRET 5O E1—FAITIEET HENTESOH. BIREELXVO AL, FRASEE
T LICHET L5 IEELTEET,
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oI, BEFELZL-EEICERANDEEEBH/PMSLEY . BERIFEELGVE S OREZERICE T 74
EDEFEERNDIELTEET,

E]R) PowerVR Z7—XTIF¥IZ DLW TIE. NEC #HDR—LR—JICTREBESNATVET D TELLE
CHIRATELY,

§3.7 RYIUYRF
Dreamcast Tl, XD 5 FEEDR) T A E/ERLL . Vertex Buffer [Z&#ILE T,

- Opaque AARAY (RFERR)

- Opague Modifier Volume ARLYETATTATHR)2— L
(FEHETAI7AT7HR)a—L)

- Translucent RSURI—t U (FFERR)

- Translucent Modifier Volume ;52 RIL—tEU b ETAIT7ATR)1—L
(EBRAETAIT7ATHR)2—L)
» Punch Through INUFRIN—FRETVRF¥)

Opaque (&, ZADIEMNEITTRALGVR)TU T, FEICERICNEST HEMNTRETT,

—7 Translucent (. ZORYTUEE LT, BADRYTUOERNETTRZAET,

ez BREDHSIRADISLBHRER T IEELTEFT ., HEAPNETRITIRVTLESIZ LB TEE
ED

f=1=L. Translucent (&, Opaque D &S ITERICAMIBTELL V=, 2D Translucent NELGESTLES
ERBIRICMEBRE—FNELTLENET,

DFYBH Opaque ZfEAL. Translucent 53 T, ERICEIMEBEBENERIET HIENTESLD
<7,

Punch Through [&. RUT> D HIZELLEBERBNEENDI LD T, EITKOXF, RIS/ MLUEBEZEIZH
LWohFET,

A A
| | \

Translucent Opaque Punch Through

B 3-6 RUIUYRRIAT

§3.8 ARkYwF

RUTURIREL T B =ARAR)TY  BLPHIEARKR)ToEHHR—FLTVET,

ZFRUSZ R)ITONEBDOBDOTERFAEZSRIET H5FEREL T, OpenGL G E TSN Tz Triangle
Strip LWL ECEEERTEEY,

Strip AT 5L, RUTU DT —HEFEIRT 512 1T THGTHEFEEEHBTEET,

ARy TDREELTIH, ERED AN YT T—RIZHRIGLTLET,
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AR)yTRYITY W =ARYITy

12

TER%8:6 & B 1218

3-7 AM)TZRRYIT D LT ZRART DELY

FIZ X, RIT1E RM)YTRYTODIFEFTERES 1,2,3 TEESNDSDIHKL T, BIL=ARKRY
JVDBAIXTERES 34,5 THEEEINET, ANV TRYITU T, BIOR)ITL DT —2EERLI-EEIC
Fot=T—2%&RATEDT. ZONFHEEFTHFREAEITET . LHALEAS, LLEIDRIITUHABEN TR
ZHEWSGETH BIORITODT—2ERELET HESLEELD T, BICAMN) TR THELZFAIER
YErth,

AR)YTEERTEHEEE. COIIBERENGUVEEICLZITNIEBYER A

Ffz. LR 3-7DETILTIE RNV TDETIVIE, EET6TERTRASINDIDICRL T, WL =AR0D
ETILTIEED 12 TEATHERINET . AN YTRIIT UV EIBBLRT—2ENVEVEETEHL DD H
U7,

§ 3.9 SortMode

Translucent MIFE . R)ITL DY — & BEIIZITIHEELHYET

RUILDY—rEBEFHNIZITSE R)TVREIENELR S HIEATHELWVEERREZH A TEEITA B
HYEIZ (T O L ENER A ST=6 . BEIHINMIET,

HEMLBHYIRTY—FLTHBN—F I TIZT—2%ET Pre Sort E—F3 Y R—bShTWWETH. B
B —hETo=DEIFERLY RELERTVDEBREERENELLHYEE AL

polygon-B

N

polygon-A

= +

1000000000 2000000000

3-8 Auto Sort IZ&A#ER

-10 -
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an

polygon-1 0 00O polygon-2 0 0 O

3-9 Pre Sort IZ&5#E8

§3.10 HRHTS—

Dreamcast M/ \—FIx7I&, [BEICRHLCIEIEFLREEZSHENTEET,

fEZIE RIEACEICHRDEESZ T, ZOMICHERIToOBEEEELSESS—0—Y1—T 41
Vi (BRETEYI—T40Y) B AN Lo TGS TUWDTEADBDIEEZE LIFT, NS>
TWABKSICREDRRXAS—RREGETT,

Dreamcast [Z[E, BTERMNTRFOTVSBIFERYL. TNITMATEZSIENTELRBIFER (h5—F
Ttybh) FEETHELTELDT, RITVTHELONI=ET LD KDOMFE P EIZK > TEILTHE5%,
Y7 IVIZREEEYH I ZEATIRETT,

§ 3.11 Modifier Volume(ET427A4F7HR)a1—L)

Modifier Volume &ld. HBETILIZH L TRIDOREHLGETIVEEZ  (REETILNZDETILERHD
TWBEREFITHWMR D ETTIRF Y OITYTILEBEDT—2%4LEZ TLESKEENDCETT, TO (X
3-10)F R TIEELY,

Opaque Modifier Volume
opooooooooooooo

3-10 Modifier Volume D RE

(A 3-10) TlE. BT IO ELGS2ECADTIRF T —RUE REET LN EFE>TWVTIRF YT —
AMNBESNET A, HCEL-=EIAEF, TDETIADNESTWNETIRAFYT—E T, BEHE->TUVENED
AEREETILDTIRF YT —RZTHIELTEET,

A& % Inclusion Modifier Volume. #%%&% Exclusion Modifier Volume &LVNVET,

F. ELBZZLDETIRF Y THAIDEILEL ITUTILDT—ETLEEADBTERENER A,

Z M Modifier Volume [ZRIZRTEHMEE3(Z. MDD HAHETIVICEEDITAEEIZHEMEAETT,
FEEDGEX. BHICEDTH N EE<T S FHEDT, JIDTIRFYOITITIVERET DIV < E
KN Z U8, BB E 12 (X ER > TUVRWER DT 1T Z BifliIZiE< T 5 Cheap Shadow E—F3HLAES
NTWET,

-11 -
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NLDE—FDEVNE ITRLET,
% 3-1 Modifier Mode
Parameter Section Mode Cheap Shadow Mode

BRI EBI DT IAF v EMTY, & EEEECKER AT,
EBBICEAYTES,
EF  BONSDTIAFIEEABLEDSE HEDTHEVSREYESWEDHE, UV

E
#

ISFELRENATRE, —ZADHEENDIENDTIEL LN, EZXIh
T+5,
Hir TEODETIVICLERT 2 FOUY—R EZLNDOREITEE
ELELT D,

Modifier Volume ZESEIZIZEELLEFNIENIFTHENIEABYFET .

FNiE. FERETIIVICIEFBADREET ILE . FERAETIVICIETSEHADREET ILEFERALLELT
(TSN ENSZETT,

FBFHETIVIZ. ABADOREETIILEH TGS, EAMEMIZRHoTULVzEL TH. Modifier
Volume QLB (FEYFEE A,

R THRBALELLS,

EERETIL FEBRETIL

RAEEFEHETIL

X 3-11 Modifier Volume OXE =

(K 3-11) Tl FEREETIILERBEBRAET ILEDBITIIBEENE L TWET A, TERETILER
HEFRETILEDRBIEIRHH>TVNBIZEMD DL TIRER (TIRTFY) (FEHL>TOER A, BHRIC, F&E
BAETIVERBRERETIILEDRICHLRILZEARBIO>TLET,

ZD1=& Vertex Buffer IZI&, TN ENEADR)IT YR NEEMLET

§3.12 MipMap

Z ARIZBIZEOHSEETIE. TVRFYT—RZMK. fENTIDELNHYET , SETODT—LHTIE.
BIZ—KDTIRFrELKRIE/NL T =28 IEREFICITIEH TR B/DEFICITIBHADOSNTOSDILE
L1z(R 3-12), CDIHE Z AROEEEIZIGC T, HoMLHT INEI T LTHAITIRAFYERELELE
ZBHET.HEMICEARATROONERENTREIZLEYET , CDAEE MipMap (Sv 73 yY) EFEUE
ERR

MipMap RIBEITS=OICIE, TIRF YDA XEAEEH A XM X 1DRINF A XETIE20DRFE
2B KT —2EERLET . (B 3-13)

-12 -
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MipMap {5 F MipMap {5 FH

X 3-12 MipMap #h&
32x32

16x16

8x8

2x2
1x1
O o

3-13 MipMap 7YX F+

§3.13 ZII27ITLoT1Y GEENIE)

Dreamcast D;E&AIEIL, OpenGL. Direct3D EZH{HiT., B EBHNE LIS, FETIL2%EL
FHTEGREERLIZY. LY XILT M EICHEF T OMNEBRITENN AL T IRF2a—(2 T
BEITISEBTEETT , TILI7ILU T4 T EITIRITUIE, Translucent DARYTU) ANZEERT Dih
ENH D18, Vertex Buffer [CERDMEEEHERTIVENHYET,

FII7ILoTAOT 0B BEDTIRAFvT—2ESBT5-OBEINEBYET , £z, FFEHER
)32 @ AutoSort Tl&, ERYNZLLREHEELRYHD D LLENENAASD T, HEHEMETLET,

FILI7IE 10 FILI7IE 05
3-14 PILI7ILoTAVY

-13-
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§3.14 NUTIVELY

NOTIVELT X TORFYT—RIZ EVRILT—2ORDOYIZREO MMEREF - ARIEMDY
PEVDIZEIIHLT HE=AEMML TSI DESIZREZHEMTT,

AEDOR)T O LEITRBALMULZARITOBIREREL. TV LTOREBEOERNINILE
MIBEILL T, TVRFYT—RELTERRLET,

LT NV TRIEV T BTIRFYDTIEILT—2IF. h5—T—4 T FDTIRILDER
RIMVE2 DDAES.R TRLET,

Fi= BIZOMOIRDANRIBETENIEODD T, COEBRIRIVIEEICHEENINLELTIEEER
MNEtESINFET,

BIREFEERDEBZRNY
MLMS.SR £R6HOT
TORFXT—RESD

:> 0 1

0 S=10,R=32 S=12,R=102

1 S=52 R=1 S=123,R=63
NTIIEL T DTH
EROARYT .
RO AFvT—4

REDTFaRAR)T
3-15 N\ TRvEVT DIRIE

NOTIITTIRF RIS TIVEL T RBENBL 0 EDAD TN T DE—BTIRFvELYET,
COFEETREATOHMEMMICRES LB TEELHADT, UDTIRFrEHHETHEALES

FEZE THORFvETIAIRARE DI, N Ty TMBENI-THRF v RU T EHEL .
ZEDLIZHFBRATIRAFYERELE Y, 39 HET. TVRAFYEOMICREHIENTEET

Bump Mapped 00 [0 0 Textured 0000 + Bump Mapped [0 000

P
v AL

Decal Alpha Decal Alpha Modulate Alpha
Base Color = 0x0000 0000 Base Color = 0x8000 0000 Base Color = 0xFFFF FFFF

<Blend Function>
SRC = SRC Alpha, DST = Inverse SRC Alpha

315 FHORFY + NoTIYELS

-14 -
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§3.15 THORFYIA—IVYE

§3.15.1 EVtILT—2HEE
Dreamcast DTIAFYADEIILT—E (TUIL) ELTHERTESITH—IINIRDELYT

ER
£ 32 TIVARFYDELEILI+—T Yk
[ B
RGB 1555 al1Evyk. RGB & 5Evk
565 R5 Ewhk, G6 Ewk,B5 Ewhk
4444 ARGB & 4 Ewhk
YUV YUV & 8Ewhk
Bump Mapping SR& 8Ewk
Palette | 4bit FI\LYL16 B
8bit B/ \Lvhk 256 &
XILybE 1024 BFETHTES,

§3.15.2 RGB TOAXAFx
RGB TYAF (X 1 THUI/L &Y 16bit TRTID T, 3FBEDOHS—TA—I Vb HYET,

RGB1555 Texture

Bit 15 14-10 9-5 4-0
Alpha Red Green Blue
RGB565 Texture
bit 15-11 10-5 4-0
Red Green Blue
RGB4444 Texture
bit 15-12 11-8 7-4 30
Alpha Red Green Blue

§3.15.3 YUV TORF¥

YUV TOXF¥IE 1 7IILEU%E 16bit TRIBDT. HEARIZ 2 TIOEILAT 1 2OT—4
(YUVA22 T—R)IZIRYET . ERITIRILD Y T—2ELE2 TORILAD U T—2%EhE30% YOV
FT—REFEVY, BRTIEILD Y T—2E2TIRILAD V T—EEEHEELDE YIV T—42LFUFE
T, & YIUN T—42IE. Ent 0~255 OFFE4L 8bit [ETHEELET,

MPEG T—%(YUV420 T—%) &, 34V TFTUtES5L—32AD YUV-data Converter Z@9 c&(=&kY

YUV TIORFYT =R E#ENFET,

YOU-data Y1V-data
bit 15-8 7-0 bit 15-8 7-0
YO U Y1 Vv

YUV FIRF¥T—42IE, CORE N TRHKIZE>TRGB EIZE SN THEBEISNE T, HE.

® RGB {El& 0~255 TYS5 Tan%xd,

AREER
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§3.15.4 Bump Map 7YX F+

Bump Map T7RXF¥I& 1 T7I/L &1zl 16bit TRITED T, TV RILEDZEBRRINLERT =D
220 8bit INFA—BEEELETS

Bump Map Texture
Bit 15-8 7-0
S R

IBET D 8bit /8NTA—FD S ERIZIE, TRDEIHHBEK EDRAADRINILETTI=HOD 2 DODNHEE
#tyhLET,

Angle S

=

3-16 N\ TIVELS

CDEZDHFIKEDRA(X Y, 2)IF RDESLHTRENFT,

X = cos(s)*cos(r’) g'= n_S
2 256
y =sin(s) oono
i r= 2m R
Z = cos(s’)*sin(r’) 256

DFEYEBRIMNLERTAEIZDOLNT.S (X 0° ~90° % 0~255 T.RI(X0° ~360° #0~255T
BELET, 255 ZIEELI-HE L. 256 (T741H 90° Ff=IE 360° ) EAEINET,

§ 3.15.5 Palette TOXF¥

Palette TORXF ¥ 1 ES®ILHTF-Y 4bit £1-(F 8bit (LA T . FNF N 4BPP LU 8BPP) T, CORE
RAED /LYy RAM D TR 7RLRERLET LY RFIZKYIEESN-{EF L T7FLRELTHRMLT=
1LDH, /Lyt RAM PRLUREEEYZET , 8BPP DIHE (X, Palette Selector M _EfiI 2bit DA FHINELE
YEF, /SLyb RAM IZ1d 1,024 BFETERETH LM TARETT .

4BPP Palette Texture
bit 9-4 3-0
Palette Selector Texture Data

8BPP Palette Texture
bit 9-8 7-0
Palette Selector Texture Data
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ISV RAM [HEETEDNST—T—2T74—IYMIIETERD LS4 4 FEEEHNHY . BIEELI T 4 1848
DEMS 1 DEFEETEET . EHOISI—T—3T7+—IVIERESEDIELETEEE A,
ARGB8888 MIFGAIZ. KAV TYL T LUNDTIRF ¥ I4INAIT HE, HEERENBE DR 1/2
IZIETT 2D TEENNLETT,

T4 -k &FA
ARGB1555 o { 1bit. RGB {E% 5bit
RGB565 o {E% L. R {iE 5bit, G {E 6bit. B {& 5bit

ARGB4444 o {iE 4bit. RGB {E% 4bit
ARGB8888 o {i 8bit. RGB {E% 8bit

ARGB1555 Palette

bit 15 14-10 9-5 4-0
Alpha Red Green Blue
RGB565 Palette
Bit 15-11 10-5 4-0
Red Green Blue
ARGB4444 Palette
bit 15-12 11-8 7-4 30
Alpha Red Green Blue
ARGB8888 Palette
bit 31-24 23-16 15-8 7-0
Alpha Red Green Blue

§3.15.6 TYVRFYT—HHYA4X

TFIORF T —EAD YA XIZFEEICBESNTEY . EARMIZ(F,
D&Y, 8. 16,32, -+, 512, 1024 LLNS T EITHYET,

BEARBIZIE, AR EBARTRICLH A XIZTEIREEHYEEA D, MipMap BEMESTEAET
BHAIEBYFEBA F-CODBE. BRTIRAFY YA XN 512 ITHYET,

BETIAFv(E Twiddled B EWSHEREF[HELVET , MipMap, VQ [E#iE DIFEICH. cOER
WET, CDfhIZ. Non-Twiddled s A %HYFET . Non-Twiddled FxX(E. EEFF, KAH, DI
Stride AELTHEYET

Stride DTVRFYDHZE . TIVAFYHAX(F

AR 32, 64, 96, 128, 192, -+, 512
fEA M 32, 64, 96, 128, 192, ---, 992, 1024

[CHRYFET =L fEARIFLEETT RTRLCHY A XITHEYET, (Twiddled BRDIZEIFID LD
BHIREHYEEA.)

§3.15.7 TIVRFYT—HHR

TFHOAFADITA—YME—HREIIZ Twiddled K EMFENZEBIMLETRXNTONET,

Twiddled R (Z. TVRF ¥ T—ENDERLET IV ERET DI NTzT+— I TT, T
S, =B R v SATA— B R—LTULVET . TORIZ Dreamcast BN EFEDTIRFv
T—ADORKDLEBEERLET,
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# 3-3 Twiddled f2z{& NON-Twiddled f2xX

TWIDDLED f=

NON-TWIDDLED =

i 0 2|8 10|32 | h 28130 #1: U=16pixel,V=8pixel DIHS
H (|1 3|0 12|V vV vhze1a ol1]|2|3]a|s|6|7]8]9|10/11]12]13/14]15
4 612 14| | 16117118 2
5:7 113:15 v 4&7 e
16:18 48 8
17|19 v
20 v — = N
31 63 4
64 192
124
Y| 2"x2m 2" x2m 2" x2M 2" x 2™ 32k x 320
a4
X
£ | #T&E Al
b
% | Bi-Linear, Tri-Linear 74 J)L AR E N T | TL—L/N\VIT7~ADHEAETHRXFHEEIC
| g EE LI 2R,
MipMap [£ZDE—FK, Bi-Linear Z4JLAIXAIRE,
E | EW B
i4
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§3.15.8 VQ TURF¥IEHE

Twiddled BRXZRAW-GE. TVRFYEEMRET HENTEET,

THORF ¥ DEHEIL. VQ (Vector Quantization: NI~ LEFL) EFENZEEFFERLET . T—4
DEMRRLIA)TABEET—ADHEICL>TEDLYET,

EMEDLEAEHREAT 51202, FIELTHE 3-17 D&5% 8x8 DE/VADTIRAFYEEMRT HEE

EZTHELLS,
= R
2 3 4 5 6

b

0
0 |1 1
2
3 14 3
4
3 13 5
6
112
1 2

3-17 VQ [EfED /R IE

F9.alETIETT . COTIREHHNYDPT LT B=0I12, 2x2 DIEFTY>THDE, CDHEIE b D LS
27 20D 2x2 #EFDINF—UTTETNDSDRMYET,

DFY a DiElE. c DESIZ, ED 2x2 DIEFMNE D KSLERH|THA TLNDDNENIIERIZEIETE
£, A VQ EMORIBIZIEYET , c,1 F Index &R, c,2 % Code Book EFFUET,

Dreamcast TffEHN 5 VQ (&, 1 DDTHURF¥(Zihd 256 fED Code Book #HELELET,

Code Book [ZI& 16 EVvrDAT—HATIROSNED T, VQ EffFSNTz 1 MOTIRAF¥T—42IZIE
RIETE. 2048 INAMBEELET,

—7 Index 1E#R(% Code Book A% 1 D(ZDE TIDTL/NALTT, DFEY.4x2 /8 (& L /AT
BIEMEAETT  1=fZL. B D &SI, 2048 A KRB DT HVRAFvEEHET H&. Code Book DHTIT
BT —RH A XERELELTLENET, 2FY., 32x32 L FTDTFIRAF ¥ T—ATIEHIZT—2H A XM
KELAH>TLEVET,

3T, VQ EfMEARIL. 8x8 M5 1024x1024 FTHH A XITHELTLET A, EBEOFERICHZ SN
BH A XE, KIK64x64 M5 256x256 FREE TIZHSTLLD (FNULDH A X ETIRFrBRLKRSE
THELDIBNTLLD) . VQ EffEEEMNIFERTIICIE. TVRAFYDHARIZKEEBLIDLENHYE
ER

% 3-4 Dreamcast M VQ AX D4

Code Book DH A4 X 256 {E(2048 /NA )
1E9®ILDT—48H9 414X 16 Eswk(2 /31 F)
ERTFRELE YA X 8x8~1024x1024

32x32 L FIEMZ>THENEZEL S,
(Small VQ #9352 ETHEIR)
ERTEDI+—< Yk Twiddled
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§3.16 TORF¥I«qILA
TIRFXILILAZE, LLTD 4 DHBHYET,

+ Point Sampling

- Bi-Linear Filter

= Tri-Linear Filter

- Texture Super Sampling

NBTAILR) T DEEEUTORIZRLET,
R 35 TIRFYIqIADFELE

Point Sampling

Bi-Linear Filter

Tri-Linear Filter

Texture
Super Sampling

Fr DI BN S,

%, Non-Twiddled 7
DAFYDHZE.
Point Sample @ 2
& D AIREFRE AN VA
%o

B TOXRFrT—ah5 HMRITEDTIRILT MipMap #{E->TL
EVVILT—E~DE —ADAFELITIEIL BEEET,
‘A1 w1, BEDT MBEYERILT—E% HiEDO MipMap (<
HDAFYIvET N EH, Bi-Linear Filter Zm
H, (TTMEEHELED,

BT &LLEHEL, EK-FENEDBE5D MipMap T49 X F+

ERENER, DYYEBEHLYN R L
_X“o
B|AT  HELI=EEICTIOR BAIREFRESICHE EBICHERBAL

ANZS

4 BEQHUT)UT R
AULEFEN, KYUS
BELIALEIDY
95,

o 3 DDOI4ILAEY)
VT EHHETESS
ENTES, EEICH
EHELY,

BED 3~4 {EDR
ZHEET D,

§3.16.1 Point Sampling (R4 rH>2 T 4)

EVEILDTIRFvT—2ELET,

BYET,

§ 3.16.2 Bi-Linear Filter(/X\f)=724J)L#%)

00000(u, v)

\

\

upoogoooo
uooooboobaon

v

Texture Map

>

3-18 Point Sampling

ARG TG X TV TRAVNX, YDt ESN=TIORAFYEZ(U, V)DT—2%HE

TORFYIVEVTEDHRTRLLENBENE—F T A IEXHE/NLIBROLRDIA) T4 XL
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INA)ZTIANAE BTV TRAVRX, y)DSETEEINI=T VR FVERZ(U, VIDT—2EZDEY
3 DDt stexel HDT—REMEFHLT, HEIEVEILDTIRFYT—2ELET,

dtexel DDT—EADLMETFHTED T, KB DLIZBOIEDIF )T IZRAU 2T T &Y
ERYET FEITE T BRI TVSESIZRZ ),

Twiddle KT IVRFrDIGEFRAU LT T ERTHUNIBRERILIZEAEEDOYEEAM.
Non-Twiddle BT VX F Y DIHEEIET—RANr—X T 2 EONEBFRFR N NS ETEEENHYET,

00000(u, v)

/ dtexel OOODO0O ogoooooo
goooooo goooooon
¢ S E— —>
Texture Map

3-19 Bi-Linear Filter

INAYZTI4NRIT & stexel RDT—EEFERTEIDT, YT TRAVID LRI ESINT=TY
AFVEENTIRAF IV TIHDIGE . TDBEIZHS texel Tihs ., RABIDTIRF YT iHIZHD
texel KMERASIN T, FENADBOEVZILARTEINTLESIELHYET , (TYRXF+¥ UV D Clamp
BEEA AT NILEBRIEE) , T, KELTIVRFYIVTHo—EREUYHLTERT L5355 AI1C
LEFLED T FEIVETT,

HESINT=(u, V) HEINT=(u, V) HEINI=(u, v)
N\ \\ \
\ Ty Y &R 5
\
\
a |
Texture Map Texture Map Texture Map
TORFXIVTIHED T, &30 iFD VIV ESF-FEE SN D texel A
texel BMEAIN S, FHEND,

3-20 UV EREIZKD IR T DEE

B texel DHBTIRFXITINA) T 74 20BEITot=LE EH texel T—2 (B, h5—IEE
b53)E dtexel POMETHEHEICERASIN. BEEIV LD e BEIEZDFERBRICEVET,
Translucent DIHE L. FTERERD o BEEFE->THEINE T, LHL. BAEYRILERBEREIEILD
ERIBAICEVTEHR texel DAS—T—4BEELTLESIDTEENRETT,
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§ 3.16.3 Tri-Linear Filter(FSAY)=724JL%)

1 DOTHVRFHIVIEFERALTWSEEIE. AT IAIWNEBETSIETRAVNS DTG kY
BDIF)TAEBDDBENTEET, T Mo/ NELAKEL 1= (ZARANBEILT) EEDDIA)T
1% EIFB1=H121E. MIPMAP B%EFERFIZITLET LALLM =T T1)L32E MIPMAP AL38% 63 F
LTH. BHBHALAXD MIPMAP TOXF¥DENYEDLYMNE-EYERZTLENET,

FSAN)ZTI4NARE. 2DDH AL XD MIPMAP TIRXF (LT, MY ZT T4 AEITo-ER%E
MEFEHL, BEEIEILDTHIRFT—RELET,

25T 8texel HDT—ANLNMEFEHT DT, IARBNT=BOKDIF)T1IXREEEY.,
MIPMAP TH9XF¥DYIYEDHYEHLRAL—RATT I, ZOHNEBEBITIRIRED0O T, HERREIC
RBOHDT T )r—av TOFERAEHELET,

O O O O
A A7 4 i
g LY Y
00000, v) 00000, v)
/ 4atexel OO0OO0O ooooooo 4texel OOOODO /
ooooooo oooooooo ooooooo
2texel 00000 '
ooooooo
D Ooooooooo 100000000
Texture Map Texture Map

3-21 Tri-Linear Filter

FSAVZT I4NBBNA)ZT IV BERRIZ, SHESN =T ORFYERICI>TIFRIDENE
JRILHBEESNTLEICENH DD T, TENBETT . £, B texel DHAHTIAFvITDLTH
RHGEYES

FSANZTF 2432 T ERELI- RS U HiE . Opaque DIFEIZ(E 2 A DIME T, Translucent D
BEICIE 3 MONETITVET . 374H5. Opaque [SIE 2 FRYT> %, Translucent (Z(E 3 RYIT 4
DRE—HBROR)ITVIR R TIDENHYET,

§3.16.4 Texture Super Sampling (FO2AFvR—/\—H T %)

TORFHwRA—IN—H T J (K, 3 FBEDE IR E—REMAEHETHERT S EM TR
T,

COMBET—RRMIICIE. 7T AV RRE VI I AERIENZED T, pixel BizYDTIRFrH T
DUTRAURE, (X, y), (x+0.5, y), (X, y+0.5), (x+0.5, y+0.5) Dt 2 fEIZL T, TORAF ¥ &ML TH
EF 5D DIA)T1% LITHHEETT , LHL., ZmARALTIRFvT—42N 4 ZIZHDD T, COHEE
EHEALGLMESICHA, 3~4 EOHBEBRIABELZYET,

HNEEROBREEDTIRFYEFEALLLD T, B/ILIGEDIF) T4 LTz R)TUEE
[ZOMMERTHEEHELET, 1=, Image Super Sampling ZFE->f-BEIEEAED T4ILE) T LR
BFICERALTEHFYVMRLARONLL S, ZOBRITHEEEOSR AN SEEERD T IILIIT D
HEITICEEHRLET .
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§3.16.5 BETIRAFYI«IILAOEEIHER
BRETIRFY IR T DOPMBIZDOLTIE, TRZESELTIEEL,

No Tri—Linear Filter Tri—Linear Filter

No Texture Super Sampling Texture Super Sampling

B 3-22 BEI/IILZIZLDEEHMR
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§3.17 x4

T4 () OMBREHLET . N—FIIT7ICHIEEDHEEZIETLEIAZL. BATHELTER
T—AD—EHELTERETIHENHYET,

N—FOI7ICHESEDIHE. Z AADFYERITEARICOAITA T EHNTHIENTEET A BH T
B9 HBAIELETAMICEDOMREL I ZLLAEETT,

N—F Iz 7IZ5HEEESE—NFIL Lookup Table Mode EFEIEN.. Z ARIDHAELT LICED RN AE
T—TIEL T, ZDOED Z HBIZDOVWTIEN—F Iz 7AHREIL T, BOEMNMNESEEYHTEWNSHET
E

T—IIIZEZBE

150 \
120
80| 75 50
———30
54 \‘
FOG D#EMYAZEHLMNLHT Z

—JIICHAELTES
S L/ \—F A & s

3-23FOG 7—7 L

—75 Per Vertex Mode (X, TERCEICTRTEOHMNEEEHEL. N—FOxT7IELUAY VT DAL
DHEIELETHELS5ED T, Lookup Table Mode D &SI1ZZ ARICLMELEMNSRENEWNSZEEHYFELE
A, TRTEA T ELATNIEESELO TRIBICHEAMMAYET,

§3.18 HYUvEVS

DIVED T BANTIEIL—ETITHONE Tile BED A ILIJvEL T &, TL—LNyT7~ADE
FRAADBATONAIEIRILBEDOEI LI IVELTERBHBYET .

§3.18.1 ZAIILHYYvELYT

RANT I EIL—ZCANSINTIZR)TUYRNMEIZA VB TYIVEL T T EHIENTE, BRSNS
D)IEV T ETZRICHNTZRITUIET IVRF Y ARIAEMEINE R A ML TIEIL—FTDA
A9V yE L 4EEIE . Global Tile Clip $§ist&. User Tile Clip @ Control Parameter TISESN5
User Tile Clip B8 TiREVYET . Global Tile Clip [X. LY RAIEELD CTEEBELA TLMEETEEE
Aso User Tile Clip [&TERLALITRBIFZIITIMAIFER D h 5 Object BALITEIRTE TDMHEEY
4 X4 Object BAHIIZEREMAIEETT,
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User Tile Clip OOOO0OO0OO

00Oo000oo0ooo >\

B Bﬁ———————-BDDDDDDD

Global Tile Clip OO <<j

oooo

3-24 RAI9)ELY

FIZIE. FRDKSIZ 1 BEDDIZFAILERT 2 DICHEIN-EEETRESESIHEE. ThTh
DIVT DRIV T 8% BAINT I EIL—ZIZANT BRI )IEL T ETVET,

ooooooooooog
goooooooo p gooono
User Tile Clip O O ooo
oooooooo onooooo
oooooooooao
ooooooooao

User Tile Clip O O +
oooooooo
doooooooono

gpooo ooooo
aod
* oooooo
aod V
goodd
Opaquel *

Opaque Modifierd

Translucentd
Translucent Modifier P
Panch Through
gboooooboobooboooo
aod

3-25 BES & —LDRAFI(1)

goooad
od
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§3.18.2 EHtILH)vELY

CORE ADZXalLl—av/\yI7NoTIRFYAERIADIL—L/I\YIT7AEESNEE L
T—ARX EVRIVBTIVIEL T T HIENTE FBESN=V)vEL T EENMIOT—2(ETL—
LNYT7ABHESNEEA RYIVEEIXITHONET) . EVRILYUVED JfEIEIE, 1 E@EIC 1 DLh
BETEEH A, T MEDEVRILIEBEARIEEY ., JL—L\yT7AEHShET,

FREE YA AN VEL T A XKYIREGIZEE. V)VEL T EENOBE@EIZIETIL—L/\YT7
RIZFELSTNST—ANEFDFEFRTSINET,

EVwLIYvEL T EE

FJL—0E LM
TL—L\yIT7IZ

& #shd,

3-26 EGEILYELS

RREIE

BIZE, FTRDELIIC 1 EEDHRICHNIBERTENI(VR I T T HAH LIS BEEERESE S
BRI EVEIVIVVELTEFEST1IIL—LDOMEIZ 2 EOEEEZTVET,

oooooooooooog

[boooooooooooo |

1000000000

Opaque 0 OO 0O 1000 1000
Opaque 00O OO0 \ oooo oo
1000000000 ooo

Translucent 0 00O 0O
Translucent0O O O OO0

) +
goooooooooogo
2000000000 200000
Opaque 0000 2000 O
Opaque DO O OO0 0oooo oooo
2000000000 ooo oooooo

Translucent 0 00O 0O
Translucent 0O 00O OO

ooooobOoooooon
ooooon

1000000000 \ 200

ooooobOoooooon Hoon gooo
ooooon oo

2000000000

001000 200000000000000
oooooooooocooooooooon

3-27 EE BT —LDAFI(2)

-26 -



Dreamcast//\—RF T 7{i &
Last Update : 98/11/02

§3.19 /\vI7

Dreamcast T/\YI7EMEINDEBD &, LT D 6 F&FETY . ZD56. ERNEIZEFRH S/ \wIT7ITDLY
THBALFEY .

Vertex Buffer R T AMEBREEILET
(CPU [2&>T Work RAM EIZERFESNET)
Native Buffer :PowerVR2 CORE TUEBEIN DT AT A AMEREEMLET
Texture Buffer TORFT—REEMLET,
Accumulation Buffer AL VB DOEEREREEMLET . (Holly FvyTHRER)
Frame Buffer T EEOEEEREEMLED,
Strip Buffer BAITA VB DEEREREEMLET

§3.19.1 Native Buffer(RALT1F7/\wI7)

Native Buffer (&, Vertex Buffer TERESNI=RUTUYRME, BAILT HIL—ED 24/ LR EE1T
L ZFDREIINE=R)T D OITERIERIT BRI AILDY AN ERIRT /N0 T7 T, ZD/\I7ITHE
HEnf-T—2%E(Z, PowerVR2 A7 W24 JLEKIT Z V—b, #HEZTVLVET, COBEIT 32Bit T7
JERAENET,

Native Buffer (&, Z T IL/\WI7EBRELDDBLENHY . [BEFIMNILDY) R D HEBSEEIZKY KIFEIZ
BRI 26, TORFv/\YI7DHREITFENDEICHEYET,

§3.19.2 Native Buffer D& E

Native Buffer DB E (%
Native Buffer 8 =VRAM 24D A& — (Texture Buffer Y1 X+3& K< Frame Buffer H1X)
TEHINFET,

f=12L. Native Buffer (7 )L/\yD7) DEBE(X, Frame Buffer @R 2D FE N EHZ 5 &L TEE
A,
THhEIL—LINYITFAEYSBMBDEEVATLTIH RATA4TT =21\ I7DBEEIL

®K2MB x 2{&

MEREBYFET, LEEORXTEHELHKENZDFIREBZ -15E1E. ERICIEFIRL--IEVLOBE
% Native Buffer (F 7 )L/\w77) ELTHERL . ROMBEITITIRFriEEELTHERINET,

§ 3.19.3 Texture Buffer(F2AXFv/\vI7)

TIORF YT —REMNT H/\WIT7TY , TOVRFYERMNT D8I, 64Bit 7O ERIZHEYFET, D
INYI7IZRL T, FORFYT—2D I, Accumulation Buffer D#ER%aE—3 5 EHTTRETT .

TORFYAR)NTODTIRAF T —ADEMMIKEL. WEMREICKELEEEEZFT . TVRAF VA
EVIE ARz 7R | EEENS 2048byte CEDTYTZIZHEIINTHY., HEMEREEZE TS
HHENEDIZIE, ETIRFYT—EEID 1L R—DRITWHBTENEEIZRYFE T, BAA(C 2048byte
EWVST—AREIL, 32%x32 A4 XD 16bit TVRAF¥ 1 DRIZHEBLET,

BRRGYAXDTIRFYEWRMNT DHEE. RFAXZLFICHAEHLE TR—UBEREFHAGL
KOITHAMT DT, HEHREERKRRICHKIET H5TENTEE T, 1 2H 2Kbyte L EDTHVRF¥T—
Y HERBBYR—DBEREFIHENKIIZTHILET, HEHEFETLEWESICTHIEAAEET
ER
F1=. VQ TUVRF ¥ DIHE(L Code Book H4 XhHS 2Kbyte [ZZE>TLVSD T, Code Book DFEEET R
L A% 2Kbyte HERIZT HENHRMTT,
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§ 3.19.4 Accumulation Buffer(Z¥a1.,LL—332/\vJ7)

PowerVR2 a7 [CHBSNTWAHEERD/\YI7 T, ZMI/L5(32x32) DRKEEEHH, F—Oix
—TAVT, FIVIFITLoTAV T ED I I MUBE TR ERMLET . O/ I7(CH D HE
#EA . Frame Buffer [2aF—&hE 9,

§ 3.19.5 Frame Buffer(ZL—L/\vI7)

Frame Buffer (X, TV B 1 M5 DEHET —2#REFELTHEE. N—FIT7IEZDMA—CFSHLT,
18D TV BEEEEYET &EE. Frame Buffer [, RRAEHEBEIRDS T IL/\vI7ERELESTEY.
BEAREZFNIEZTNIZFELDAER)EBLELELET , Accumulation Buffer DFERMNZDFEF Frame
Buffer [ZaEf—&h 372+ T4<. Frame Buffer E—FMOF#ERIZKY. 16Bit hS5—IZFH LY. 32Bit A
S—D53LM a REEI-T-Y. £, h5—95 0 THierFERLTITI— R/ TICDBREEHL=Y.
Image Super Sampling [Z&k > T7 U FIA )T ADENT N =BG EEINTEET,

CDREEIE32Bit 7O EREBYFET,

§3.19.6 Frame Buffer Y f XD EH 5%

Frame Buffer 44 X%&RHDFEERRLET,
x 36 IL—LN\YIT7OHAX

EEFEE | h7—H94X [BEEBE x h7—H4X x N\vI7H

320x240 16BPP (320x240) x 2 Byte x 2 Buffer = 307200 Byte
24BPP (320x240) x 3 Byte x 2 Buffer = 460800 Byte
32BPP (320x240) x 4 Byte x 2 Buffer = 614400 Byte

320x480 16BPP (320x480) x 2 Byte x 2 Buffer = 614400 Byte
24BPP (320x480) x 3 Byte x 2 Buffer = 921600 Byte
32BPP (320x480) x 4 Byte x 2 Buffer = 1228800 Byte

640x240 16BPP (640x240) x 2 Byte x 2 Buffer = 614400 Byte
24BPP (640x240) x 3 Byte x 2 Buffer = 921600 Byte
32BPP (640x240) x 4 Byte x 2 Buffer = 1228800 Byte

640x480 16BPP (640x480) x 2 Byte x 2 Buffer = 1228800 Byte
24BPP (640x480) x 3 Byte x 2 Buffer = 1843200 Byte
32BPP (640x480) x 4 Byte x 2 Buffer = 2457600 Byte

EREHF. TOFIA)TRENTTHLEDYERAD . 84T B D) yHh—2)—%FERALI-IGEIZD
HEDITBYET,

§ 3.19.7 Strip Buffer(RrJvF /3y T77)

Strip Buffer (&, #ARIEEE Y1 X5 T, MICEVMERD/\YI7% 2 DFE>T, EEHROMEIZH
HETUYBITHENET EX L EERN 6451V BH D 551 BETEREL TLAMEIL/ YT
FIZEFEN, FDEEIX, 6 TAVENS 12T SAVBETOLUF )V TEHERE/NN\YIF72[ICANET 965
AVEMD 127 SAVBETIENYI7 2 &Fo>THEL., ZORIZ/\WT7 112128 S4B H 160 54
VEETOLUA) U THREONET,

Strip Buffer 2R3 3 L TIELLZFAEN TV DX, Strip Buffer (&, FD /377N TV O HiE
THEASNIEATT CICEBLTETVETAIEESENENSIETT,

DFY. 1 DDRMN) YT NI 7REHE T AEBURNICERAN) TNV IT7HDLUA ) 5% LT
NIELESHEND T, RITVDEOTIRF Y IAIVERE  LUF YT BB FIIZFEET ST —2D
FBEBICE S TEILET ., FNOITRTHN 1 DDA YT Ny I7HEHETSEEURNICLUE) VT %
BRTLETAIENTEE AW

ARy TNy o7& LEMIZRUIUNEF T BE58T7 T r—2 3V IEFRETT,
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0
PowerVR 31
Strip Buffer 1 63
95
:> Strip Buffer 2
64~95 S/ BEEFE
96~1271 SAVB%EE
PowerVR /| Strip Buffer 1

Strip Buffer 2

3-28 AT\ DRIE

§ 3.20 Image Super Sampling
PowerVR2 Tl&, IL—L/N\yIT7AA—DITRHLTIAINAR) U T EATIRBEDNHYET . COMBEZFAT
HIETEBERKITRLTVF AT REToIY, AV E—LRBO Iy hERSZ 5 ENTREICHY F
T, COMEEL. X HHE2EStIL, Y AASEV L ESBLTIE L EHBELET .

CORE -——-. Image Super Sampling .____ | VRAM
Accumulation i X-filtering & scaling i
Buffer ! (2pixel) _l '
(32x32) ! ; p| Frame Buffer
1 Y-filtering Y-scaling J '
1 . —> 1
! (3line) !
3-29 Image Super Sampling D JRE
Accumulation Buffer Frame Buffer
o|l1(2)134]5 |:> 0+1(2+3|4+5

3-30 XRHT—5 I4IWEULY

-29-



Dreamcast//\—Ry T 7 &
Last Update : 98/11/02

gooooooo Y-filteringOOOOOO Y-scalingOOOOOO
scale down (x1/1.5)
line 0 ) line 0 (0+0+1) line 0 (0)
line 1 ; line 1 (0+1+2) line 1 (1)
line 2 (1+2+3) line 2 (3)
line 2 | line 3 (2+3+4) 7 line 3 (4)
line 3
line 4 - scale up (x1.5)
line 0 (0)
line 1 (0)
line 2 (1)
line 3 (2)

3-3LY R—5 T4ILEYVYT

§3.21 FUYvhIay—o4LB)5

£ 52D Image Super Sampling BEEZEE>T, 1 2—L RIEEICK DTV vHE BT HIENTEET,
)9 h7)—IZIE 2 FBEDE—FHLFEEL. TNTNIA(TA, 24 TBLELUFET,

§3.21.1 47 A

F9 Image Super Sampling DY R —1) 7 %#ETEH1Z1T 1.0 fFIEUVE/MRERIZL. Y Z0)L42
Do EERNLET . ZLT. 3 SAURDT—ETIANE) T E1To1=4ERETL— LNy T 7~
LET ., DFY. 480 SA YV TITo-HEBEEREZDEED AU TIL—LINYITFAREILET, LI=A
ST, BE#EIL 1 7L—L%8E (1/30 or 1/25 BEAD (TTAIERWEICAEYET,

RoRlF, TL—LNYITFHED)—RERIBTRLRE T4 —ILREIZ15/40FBL, 15140 F DRIFELT

J—FEhFEY,
HEAA— :> Y 240U T HD :> Y R T %D RRA*A—D
(640x480) A A—5(640x480) A A—(640x480) (640x240)
field 0 5
line 0 line 0 (0+0+1) line 0 (0) line 0 (0)
line 1 line 1 (0+1+2) line 1 (1) line 1 (2)
line 2 line 2 (1+2+3) line 2 (2)
line 3 line 3 (2+3+4) > line 3 (3) line 238 (476)
line 239 (478)
FBOOO
field 1 /5
line 0 (1)
line 476 line 476 (475+476+477) line 476 (476) line 1 (3)
line 477 line 477 (476+477+478) line 477 (477)
line 478 line 478 (477+478+479) > line 478 (478)
line 238 (477)
line 479 line 479 (478+479+479) > line 479 (479) » line 239 (479)

3-32 B4 TFA F)vhI)—
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§3.21.2 447B

%9 Image Super Sampling [ZBWLNT3SAU DD T—ATIAINATETV, TORRE 12 R
— ) L THRESNE=RTRIA—ILRD=OITHBRSA T —31E 5 T — LNV IT7AEILET .
DFY. HE(E 480 SALUTITOIDBERBHYZEIT M, TIL—LN\YIT7AKIRSNIE L T—421E 2405
AN TEHET

=L, NS DNEB(XZA IV B THEINI-E VI T —3F T L— LN\ IT7~ERET DEEIZiTh
N30T, #HBEILET1—ILK (1/60 or 1/50 FEGD) ThiTnIEYEE A

RoRIF,. TL—LN\YIT7HLDFDFFI—RFEShFET,

HEAA— :> Y 24NV THD :> Y R—YL T %D RRAA—D
(640x480) A *—(640x480) A A—(640x240) (640x240)
Interlace field 0 5 field 0 /
line 0 line 0 (0+0+1) line 0 (0) line 0 (0)
line 1 line 1 (0+1+2) line 1 (2) line 1 (1)
line 2 line 2 (1+2+3)
[ lines line 3 (2+3+4) line 238 (476) »| line 238 (238)
line 239 (478) line 239 (239)
Interlace field 1 /5 field 1
line 0 (1) > line 0 (0)
line 476 line 476 (475+476+477) line 1 (3) line 1 (1)
line 478 line 478 (477+478+479) i
: i line 238 (477) line 238 (238)
line 479 line 479 (478+479+479) line 239 (479) p| line 239 (239)

3-33 247B JV)whI)—

§3.22 hF—HRET 1T NE

PowerVR2 Tl 16Bit A5—DHisk% 2 [E1TLVET . C4Lld Accumulation Buffer TOHEENIEE TV ~
DRI 32Bit h5—THbHNb1=HTT,

F9. 1\ B DO#iskIE Accumulation Buffer TOHE, T/ MUIBIZITHONET , TIORXFvIE/ Ly
rRE (32Bit THIRZ D), YUV X ZBRE RGB A 1L VLD 16Bit h5—TikhONFET DT, COIEELE
BICHhS—HRRMNTHhNET

Z M1, Frame Buffer [COE—&N 2D TT A, ZOEEIC Frame Buffer E—FEREIZ&Y. 32Bit h5—T
ZOFEFIE—HHFEFETL., 16Bit h5—ITHBLTIAE—THIEEHEFET,

16Bit hS5—TEFDNFFRBLE-BEIL. 9NNV REKIENZBRERE/ A XHREKELEFT DT, ZDIGE
[ZTF A FNEEITSTETHRLMIZ 32Bit HAINDTEKRTT HIENTEET,

ZDTAHUNBIN-EHRIE. RRSNBZBEIZEHS—E 32Bit ho—IZETINET . ERICTHAULI-E
FERTINDIEBOBRENETELZLIDIEXIDHITRIVET,

§3.23 H53—U3527
IL— LNy T7ISHEET BRI, RUTUURMRICHB IS THS—ELLBL THET 5 EAEIRET,
HEBREZOEHCEOTIFVTNF—ISARSNET . Shizky. RYTV B TIT—R(> Tk
DHBEHT CENFREITBYES,
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§ 3.24 Render Texture (L& —T9AF )

A3k Accumulation Buffer DIE#ER (L. Frame Buffer [CaEF—LFE 3 A%, ZhEx Texture Buffer [23
E—93ETIL—LNYITFAA—DETHORFYIERTHIENEERET =1L, COTIRAFvERY
OUIZERBIBEIE, BMESHIZE-TIE, 1 7L—LBOEEN RTINS EIZLEYET,

O, O
Accumulation PowerVR2
O Buffer ‘ Ooooooo
T Holly
0 | wo oy |o.o 0oo0o
Frame Texture Hooo
VRAM
O Buffer O Buffer
oooog
A A
000000000000 o0oono
O Accumulation Buffer0 000 OO 1 Vsync
000000 TextureBufferOOOOO00OO
[J.Render Texturel] X 0 Vsync
ORender Texture OO OO OO
) [1Vsync

0O Accumulation Buffer OO0 OO0 O
000000 FrameBufferOO 00000 \ 4 \ 4

¢ 0 Vsync
OFrameBuffer0O 00000000

3-34 Render Texture QAIEDFEN

Render Texture TEZHZINDTIRAF¥I+—< vk, Non-Twiddled FxX&iYET,

§3.25 TAUHNETHI IS

TAPRIWETAI =S & Holly FyThbHAShizT4P4)L RGB(888)DT—4% . §_TT4
CHIIAIBIZE>TF7FRAY RGB, YC {£5(S #i¥), Video EFIZEH#TS IC TT, 2D IC, [ NTSC,
PAL DRUERIEICECH-MBESEHIRT A0, /A XADVEWIERICRIFGIREZHEIRT A LA EE
ER

Dreamcast DI a—2 LLTOEHEIL ., BEDOHOERIEIZRLE 10%BLSF@ALTHYET . T
[C& o THEHEE (100% ) ZRIHEFT I, BIZEFNIZE-TTV, FACIHE2 TVEEROBEEDITHAS
EFXTDT.100%8ECC—BNEEDRBICH AT HHERICLTESLY,
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§4 YO RHEE
By R EEDIE

PCM &R

128 R Ty 7D DSP #&H;

TORIINIXH—1EE

5}&B Digital Audio A 1% 1 R#FEHHR—k

PCM DT —4%7+—<vkI& 8,16bit Linear / 4bit ADPCM
(ADPCM M A= IE YAMAHA OASHILAR)
ARYkAIDIRILLT= LFO (Low Frequency Oscillator) Z &
4+ * k@ EG (Envelope Generator) % 64ch &8

4T AbD EG IZE-THYNT TRIRMEREE T 5 LPF 215
T+ —RIL—THEREIE &

X 64 BERBHES

&K 1A 98—TFETEYFF U P AHEL ADPCM

wn
e
Y

§42 ADPCM¢&(E?

ADPCM DEEET BRIIZTIZ DL\ THEEIZERBAL. ADPCM DOERMLTE =L TLYS PCM DA%
L%xd ., #Mi%k ADPCM DEHBRZLET,
BELVSDIE, BRHPEEHINVANAEERDEDERTHHIERTNO>TLET,

COFERERIZTHE,
xr
[=]

LS K, BEEBEEDNEBRTRT ZENTEET,

PCM &lE. HAEFEDEBTENE ITOEEZ > EEREkT 5HE T, XX 44.1KHz ® PCM Tl&,
1 #RE1% 44100 5L T, 1/44100 D EZDFEILLKD, 2/44100 PO EEDBEFLDELVS-EAIC
RHREINFETS,

LR 1O FITIE 44100 EDBERHOFEL. TNOTRTOAERTOEENBHRINET,

BEICCAESNE-BEEIETFOVET. =4 F 16db EWVSREL T, ChETIUAILIEL, 1EX
(£ 0 M5 255 FTED ., OH5 65535 FTELSKSIZEHFEHE RO TEDEHBDIETREERLET .

ZOHID 44.1kHz EVSEFEH TV RRHB. BE2D T2 BIEDSEFEEZEFLE Vs BIZE
0 M5 255 (=20 8 ) FTHLIX8EYL) ELWVET,

el

FRF ]

4-1 ED KM
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HLETHE (A 4-2) 28BS0

Xz
=

belo

44.1kHz
Z'K %Z \: DEEDHE

1/44100 B ]
4-2 PCM DT —5&IE?

ADPCM AH&(E, HAFRDEEEZREMETRT D TIILL, FIDBERASHAShOITEEEFAEL

DEEZZTDFFTHOEEDFEREL TREFEISHETT
AELEEEEIYLTFALE-ETEBEEDENDESINEILT HEDEANENDT, TN DEVEEE

E2TCPCM AR ERILEREBHRTEEY .,
¥ 84 80

54,71 EEf=Mi5
%9, RIL 80 1=
A3,

1P

st/

Eol-,
68 H,
Cedh. FRIEED
=120 7

EEELTHEIS

54

4-3 ADPCM ¢&(&?
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EE (K 4-3) ZRTHMNDEBNET A, ATEoTIE 54, 71 EWLWSEEMNFF-#IZ, 80 TIEAL 78 &Ly
SAELNIE 75 EFRITHAENDIMBANFEE A

F5TT .. ZOFTRIDFERIIEERSEZIETHY. HIZIEERLEEDTTE Philips O FBIAET—HRIC
XA FBHERO—EELTHONTNVET  ELEHRLI-EELBELI-EEETRICFROEAZELAITAE., T
DEEDEREEMHEEELI-EESDRENELO>TLEVNET, D =6H ADPCM DEHEY—ILNFITIZH
BNBEVNSTENERBIZHESIZEIETELRLDTY,

Dreamcast D FBID{E AL Dreamcast TERAL TS YU R®D LSI ZBEFELT- YAMAHA #t DA 1) D
FILDOFRFHEEFERLTONET,

—® YAMAHA AR D F B Aix%EFE>1- ADPCM DIEHEET 51=HDY—ILIF AN SIREEINET,
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§5 NJ2Zxz3IJL

Dreamcast [2IZ4DDRYIZIILDEAOALHY . TNZNDERADIZIETFAS I FA—5HGUNLE
DANEEBFERTEDEIH. EAIFO—JIZE. REQ/NSLBEEEHER SN EB/ NI TV TAE)ELTDH
BEEHF DED AT AT LW KRBT EE T HILLTEET,

RYIxF)LR—MEEFF Maple (AT )L) EFEEN D EHA)DFHILOL)T7IILTOR)L TS A
2MbpsDERERE NEHF>TLVET .

§5.1 EZa7ILAEY

ESa7ILARYIL, INMERS — L E NI T YT AN —DIZH21=E DT I\ IT7 VT T—E2DR
FONRS — LSE L TOREELANZ, ES a7 LAY R T EESHT ALK TRRICT 2T
ZBEIBHFD TSN TLNET,

Ff-.  AVO—SEEHLEBAE .. TRENADOTL A DIV O—FIZDNVTWRE S a7 IILAEYIZIFF
NENRZDAVE—CFRRLEZY, BEER R CEDD T, ERTLAVHARBISEAREEEIZEZOTL
AVISESEREEZDENTEET,

K 5-1 EZa7ILAEY
§5.2 E#a bO—5—

EZEEO MO —3SF, 7O ANWDPRBETHR—,ENTWET, 75 82X ARAARTAYY, L
RE¥—DIZRMHEMNYR—,EN TS RKSATF—LED BRI LIZ—E/I>TVET, TOHILF—
E7 O X —ERIBFERT S EMNTREL > TLET,

5-2 E#OohO0—5
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§5.3 WILFENNOIIIIL

] ) ) 1 2 L
I 1 e O
() ) 0 ) 2 =]

5-3 Key Board

5-4 ivavkn—3

B 5-5 3L RAT4vY

-37-



Dreamcast//\—Kr9 T 7 {1 &
Last Update : 98/11/02

X 5-6 /\>F)Lavbo—5
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§6 GD-ROM({R#H)

§6.1 GD-ROM &l&?

Dreamcast ® CDROM [ GD-ROM (Giga byte Disk ROM) &FE[EN., FRE D T7+—<vhEFRBALTLY
EXI®

EEREN—EDEET. ALHARYBRTE. T—20OHRANYERS (LI—FDOEICHAET 58459
DNEIFEE KEDT—AEHAMBIENTEE T, (BED CD-ROM FSATTIFRE—FELLSBRE
FALTWAD T, ARV NEZIZH>THERILHERIANICHEAENDIT—EDEIE—ETT, TORD
Y, StARYE S OEICE > TEERRERENEILLET . TARIFSATDEBRICEEZHTIIE, TARID
BEFIESIONOMNETLLY, ) DFY., —EICKREDT—2EHHAWMEIVELRHDIEZE. TDT—4%
GD-ROM OAMMENIZELIFI W ERITERATNET

ZD LS HE T, Dreamcast TEEALTLYS CD-ROM (&, 4~12 fEEEFENTILLET . RIED
CD-ROM FZ4 T Tl "12~24 FR"EVSEREDLDAHYFEI AL EREACARZFEALE
CD-ROM KSA4J T3,

§6.2 GD-ROM Mg

TFARDFEE L 3 d>DTOvIIzhhhTLNETD,

—BRAIZEZT 7 EFEN, CIIZE—HER7% CD-ROM ORI ST-HRXTTF—4+ CDDA MU
LNET,

LK. CD T AV —XarE1—4TIDIYT7ES BT LI EMNTEETT,

ZDIYTIE 4 HERELMIVLDT, FIZE

IZOTA4ARDIEtH Dreamcast DT —LTARITE . T—LDT—EFDBA>TWVETDTEELEL
TLEEELY, |

ELvot=, SATURN THIToTWV &S5 AvE—CF ANBBEENEESATOET,

#F1-. Dreamcast ADYVIEMNLZDERIZT I ERTHEIETEEE A,

ROIYTFIEEHETL)T T,

ClIH—LDT—ETOT 5L, (F—LTHERAT S) CD-DA DT—RGEEFIINT HZENTEET,

HET)Y

SEITIT

6-1 GD-ROM MigE
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§7 CPU

Dreamcast [Z1& HITACHI #® SH7091 &U\5 CPU MfE#iahFE 9, SH7091 (35488~ 0» %5 100MHz A
&~ 0% 200MHz TEIEL .
FPU (REIVMIRETHED 1—)L)
MMU (REAEYEBES1—))
DMA avbO—35
847
i 8KB 7—# 16KB DF vy a
SBRDIMTIA0E 2 KDR—IR—RAHF
GEDRREERH>TLET,

§7.1 FPU

FPU (X, /MR E ST HIEOMBEBRESRICUET 51-0DED1—/L T, 3D OEEHELEREE L
BRI SHIENIEEFFZITVET , RERRIICIE, 32Bit DFE/NMNIAEEME4DIBHLTEY.3 X
TTERLIBICENERIELET, cNLIE ARTORIMNEBRETI AV, ARTORIEEEESH (1D
IVCEITLET, Tf- HLRMEEEEL T, EHTSAR— I7o o3y (EHERAGSEYN EHHR—ATE
UEd,

§7.2 MMU

MMU [EZEAE!) OFEMIZ L TR B ZZY LT, HI=DELRKEATIRHELSITIRDIESIE
MTEET,

DragonOS (2D MMU £V a— /)L ERL. EAE)EMZHLEERRKRL . AKIEDESN TS AEY
HRERNITEHELEAT)DESIZRBEIEMNTEET,

FESAITIE, EERICIZAT) RSN TR ENSTEERIZTIREIEIHYEE A,

RO AEY 14 DR1-H

(EEFA AKYFEZIZ
HHD?

CIE&!

MMU A, 2—HDR=H (A—HZ=m/M)
CEBEDIGAT (MEZME) ORRZRETRE
L.EBELEZLTNS

7-1 MMU DO #E
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MMU DO 7KL RAZE#/\wT7 (TLB) &L T,

R (T—2ALLTHRIATES):4 TN
F—4&:64 TN

WA TLEYS,

Ff=. SH7091 [E#hD MMU #FEATZ CPU LERY  R—UH AKX (MMU HMRZ DR/ DHAX) Hid]

1k, 4k, 64k, 1M

B TINLDR—UH A XADREEROHTONET , L2 IE.

0x00000000~0XOFFFFFFF [ER—CH 4 X 1K
0x10000000~0x1FFFFFFF [&R_R—H 4 X 4k
0x20000000~0x7FFFFFFF [R_R—CH 4 X 64k
0x80000000~0XFFFFFFFF [ER—H 4 X 1M

LT BHIENTEEY,

BHCI RTOATRYLERE 1k NArDOR—H AL XELT=1EE . Dreamcast DI RTD AU AEEN
IN—TFBIZIE,

16x1024=16384

DLEB|T—TILABEIZEYET, LAL., SH7091 [ZIEE 468 AN LEHmT—T L HYER A HET
FoTWAT—TILIZESDIELEZWTRLRAEBRIBRNFELLZNEE . MMU [FASD AT LICHERLT
HBEIRI—DEHRT—TIVEEL. RED /NI 7IZRYAHFET,

LAL. COBYIAHEEITRNE/ NV I7ES BT EDICLERTIEBIZELOERAMINYET, ZOHFHD
BE.BRITRRI—T—JIVERIZIT6H . WIBOBBELTIEIZLDERNRELET,

Tld. R—SHAXZBIM)>T IMIZTREE54ETLES?

R=TUHALZANIM DEE BELRT—TILOIUR)IE

16 &

TRV TFICABKESTT,

ECANZDEERDORBENEELET,

MMU (., AEBYDT7ET—HERENT=EE R—OH A X TARYEERLET,

DFEY, =EZE 16 WA LD AEVEHERT D012, IM N CDEAE)EHRITEDTY,

FNIEEFNTIEBICEENZ N EABINYIZHRETLED,

DFEY . KEDT—HEMELTEHELS, flAIEL—E—D N\ IFHEBLEEFIRENWAR—SH AT T
AJ S LDOFEENTURSDOT—425EE (E—TEE) BEINSEDR—UHAXIZFHIET.MMU D
REPLERT—TILEBIZFIAL. HhDOATYL EFICFERTHIENTEELDTT,

LAOLEAS, BEINLDMEEIL, OS BEDEBEZFHLTLIED 1a—ILHIMTIO. TNIEEERT I
E(IHYFELEA,

§7.3 DMA

DMA [FREDT—42%4HHBAAMNLADBITIZ—RICEXET LD T, DMA NT—2% 5% L TULVAR.
CPU DFtEMEELEIETITLTEKIENTESLD T, SEEN R T I HETUEN DT HEABHYEE A,
FD=OBMEEEGLELESTEHIENTRETT,

SH7091 IZIE DMA M 4 2HYFETH . TNENDF Y RILIFEMTEIZELRYET,

4DM352DME, VAT LMERT B8, I—HF LRI THERATEZDIEL 2 DD TT . VATLTTFHL
TLV% DMA D55V EDIE. BRICTIRFYAENIZTIERT B0 DMA T, AUAEYHDS, THR
Fr RAMAD—ABEDELEIZLAMERTEFZEA, VATLTFHULTLSDE50EDD DMA (F, £594EFT
INAREAE) LD TEREZITIED T, SNIZIETIAF¥ RAM Do AV AR ADEELEENET,

§7.4 247
SH7091 [ZAERIZIRIIL TEKZAYENEBLTLET,
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§75 Fyvyia

SH7091 X4 ¥ vy 1 8KB, T—42%vvi 1 16KB #i55 . BN M BNEAE)ADTIERER
53 TEMTEET, F=2L. SH7091 M Fvvi alk. Pentium, PowerPC &M CPU &IFELY A ALY
FRYTARERALTOWET DT, Tyl aDEVRENBLHYEE A,

SLERAE) CPU 7
Frua
ELN \,—‘/
e JANN

Frvlald NMEBATYDRBETRLR (57T DOTEHRE
—HEITRFLTLD GRILIFE KLN,)

=N EFRELMHDB) NEBAEVIZT VAL T, RIZH
LETHDIEHRESIZH T EEIX. Ty altBEOTLVDS
NBEHRAITITLDTEL,

7-2 vyl adFm

Dreamcast [ZEFALTLBAEY (L 2o0+ X DRAM EFEENEZED T, E&ET7IEAT 56250y
4 (100MHz) [IZEI#AL =/ \—RMRE (T—2 %4 E L= BT RLAMNLEH T RAW E(TI) ETLVET . =
DELEH A X(F1[EHT=Y 32Byte T, Fr vl allIAEYRLIEAIL, EZBELZT—42Y A4 XH4Byte
ThHhoTH. 32Byte RDTIERANAYVET , ZDT=6. £ 10 FLRETHHBLAHLIMYET,

Xyl aZBELI-T0T53 5435 ENBEICHYET,

§7.6 AF7¥xa—

AT HFa—ElE, AEATY ICH L ERELEZITI-HD Write ERED/\YI7TT, ZD/\vI7(&
32Byte X2 /\y 77
DETIVINYITFERELTSOTEY. FADAR T Fa1a—MN AU AR TR LEREEITO>TLSM. £5—F
DART7Fa—IZxL CPU MhSD Write Z21TAET,

§7.7 INATSA2-RA—I1N—RH5

SH7091 [ZIER—/S—RAS EFEIEN B HEREMN EH-OTULVET,

CNEZFEICRBAT AL, &M CPU (. &5 (1) #Z T THL, TONENTET ($A5) 35FT. 5l
DRETEZ(HFTHZEIFTEFHATL =, ZNIE,. TARATOIES 1 DMK > TRESN TV =D
HEEZDHELNTLES,
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X

e

e

e

7-3 #IHEID CPU

ST ENTIEIHEABVDT, EEIRZRELT. LKOA DRI L=TRIZHFELT =,
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