Buaeonnarta




KoMNoOHeHTbI BUAOEOKapThbl

S e gk

— aHarioroBbIn ' .. LMdopoBoU

: . uHTepdelic moHuTopa nHTepdenc MoHnTOpa

. il (SVGA) . (DVI)

; . : - - . \

' T W ol ... |- @‘ '

- £ ]
et
o) I(oHTponnep 3J'IT E BVI,EI,eOI'IaMHTb N : RAMDAC TDMS

A Wl e
: BHYTPEHHSISI LLIKHA

:’.ﬂ {L L

»
J"

4

1

= BHELHUA MHTEPDENC == GPU " 'y -

‘. 'l
;... - e — D
[ !
\t. ‘

U lLinHa K




Bbixoabl

o 1 ) Iy

[ §54

AT

[,
|
[Tocne yctaHoBku BuaeokapThl B 1K Ha 3agHen naHenu Koprnyca MOXHO OOHapyXuUTb
COOTBETCTBYIOLLNE pasbeEMbl. IMEHHO K HUM U noakntodaeTca ancnnen. MHorne
BUOEOKAPTbl AAaOT HECKOSLKO (ABa) BbIXOAO0B, MO3TOMY OAHOBPEMEHHO MOXHO
NOSIb30BaTbCHA HECKONLKMMU ancnneamn. CyLecTBYOT pasHble NHTEPJdIENCHI
avcnnees, Ho, B LIEfIOM, UX NoapasgenstoT Ha undpoBble N aHanoroBbIe.

LindppoBoun popmat ans Komnbtotepa aBnseTcs "pogHbIiM”, ero nyyile ncnonb3oBaTthb U
ON4 NOAKYeHna MoHnTopa K Bugeokapte. 3J1T-moHUTOpLI MO cBOEW Npupoae
aHanoroBble. B 10 Bpems kak XK (LCD) MOHMTOPLI B OCHOBHOM LndpoBbie. [1oaTomy
06bI4HO Ansa nogkntoyeHus AJIT MOHUTOPOB UCMONb3YIOT aHanoroBble MHTEPdENCHI a
ana nogkntoveHnsa XK MoHUTopoB - umdpoBbie




VGA-BbIxog (D-Sub)

Pasbeém ons noakntoyYeHns aHanoroBoro gmcnres MMeeT 15 HOXeEK 1 Yyalle BCEro
BblKpaLLEH B ronybon LBET.

Boobuue, nog cokpauweHnem VGA nogpasymeBatoT onpeaenéHHoe paspelleHmne
(video graphics array), TO eCTb MacCcuB N3 rOpM3oHTarNbHbIX N BEPTUKANbHbIX TOYEK
(nukcenen). Ho B obnactu rpadpuyeckoro "xenesa" VGA yacTo paclumdpoBbIBalOT Kak
rpadpuyecknn agantep (video graphics adapter). CooTBETCTBYOLLUI PA3bEM
Ha3biBalOT VGA, D-Sub 15 nnn DB-15S. OH npeaHa3Ha4vaeTcs ang BbiBoaa
aHanoroBoro curHana, NpPU4YEM Ka4yecTBO TaKOro CUrHasia MoXeT oT/imdaTbCsl OT O4HOW
BUOEOKapThl K Apyron. [loporne BuaeokapTbl NCNOMb3YHOT KaYECTBEHHbIE
KOMMOHEHTbI, MO3TOMY Aal0T ACHYIO N YETKYIO KAPTUHKY daXe Ha BbICOKUX
paspeLUeHnsXx.

NHTepdenc VGA 6bin ctaHgapToM 4o nosBnenns undpoBoro nutepdenca DVI
(Digital Visual Interface), Ho oH nonynsapeH u oo cux nop. Beixogbl D-Sub VGA no-
NpEeXHEMY UCMONb3YHTCA ANd noakntodeHnsa donblunHeTea AJ1T-moHuTOpOB. X
Takke MOXXHO BCTPETUTb HA DONbLUMHCTBE LIMAPOBLIX MPOEKTOPOB U Aaxe Ha HDTV-
TeneBn3opax.



DVI-Bbixon
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LmdppoBomn LMppOoBON C aHaNOroBbIM
BbIXOAO0OM

DVI - ctaHpgapTHbIN LUnupoBon nHTEpdenc ans eoiBoga Buaeo Ha nnockme XKK-
avcnneu (3a UCKNIYEHNEM CaMbiX AELEBLIX Mogenen). bonbWWHCTBO BUAEOKAPT C
DVI-Bbixogamu nocTtaBnstoTCA BMECTE C NepexogHnKamMmm, npeodpasyrommm curHan ¢
DVI Ha VGA/D-Sub. Bce coBpemMeHHble BuaeokapThl gatoT Asa DVI-Bbixoaa, kKoTopble
NO3BOMSAT NOAKMYNTL ABa AUCTNES U pacLUMPUTb BO3MOXHOCTM paboyero ctona
Windows. Bnpoyem, aBa ancnnesi nogaepxusaeT nobasa kombuHaums Bbiogos DVI n
D-Sub/VGA. [nga HOBbIX Ancnnees ¢ 60MbLUON ANaroHasnbo U paspeLleHnemM,
Hanpumep, ans 30" XKK-nanenen Dell u Apple, TpebyeTtcsa Bbixoq ¢ ABYyXKaHaNbHbIM
DVI (Dual-Link), koTopbIn nogaepxueaet "pogHoe" paspelueHmne 2560x1600.



Komno3utHbin Bugeo-ebixop (RCA, "tronsnaH™)

TpaguunoHHbBIM BUOEO-BbIX0, NMOBCEMECTHO BCTPEYalLMNCA Y TENEeBNU3OPOB N APYrnx
BUOEOYCTPOUCTB, Hanpumep, BuaeomarHMToooHoB. BugeocurHan npoxoanT vyepes
€NHCTBEHHbIN KOakcuarbHbIW Kabenb. B pesynbraTe nosiydaeTcs aHanoroBbl cUrHarn
HWU3KOro paspeLleHns, KOTOpbIN 0ObIMHO XOPOLU TOSTbKO ANS npe3eHTaunn unn urp. Bpaag
NN CTOUT YUTaTb C NOAKMOYEHHOIO Yepes "TonbnaH" Tenesmsopa, NOCKONbKy Ka4ecTBo
O4YeHb HMU3Koe. Bripoyem, "TionbnaH" nogxoauTt Ans BUOeo CTaHO4apPTHOIO paspeLleHmns.

S-Video (S-VHS)
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S-Video - aHanoroBbI NHTEPENC BUAEO. Ha TeNneBn3op OH AAET TaKoM Xe CuUrHan
HMU3KOro paspeLueHuns, Kak 1 "TionbnaH", Ho LuBeToBas MHOpMauUns pasHeceHa no Tpem
KaHariam, COOTBETCTBYOLNM Ba30BbIM LBETAM. B ntore nony4vaerca bonee
Ka4eCTBEHHbIW CUrHars, YeM KOMMO3UTHbIN N0 O4HOMY Kabersito, HO NO-NMpeXxXHeMy HU3Koe
OVHamun4yeckoe paspelleHue. Xotsa S-Video npeBocxoguT rno KkavyecTsy "TionbnaH",
cTaHOapT CUSTbHO ycTynaeT koMmnoHeHTHOMY Bbixoay (Y, Pb, Pr).



KoMNOHeHTHbIN Bbixoa

[aHHbIN CTaHOapT NnpegycMaTpuBaeT TpU pasaesibHbIX pa3beMa Tvna
"TionbnaH": "Y", "Pb" 1 "Pr". OHn obecneunBatoT pasgenbHyo LBETOBYHO
nudopmauuto ansg HDTV (TeneBnaeHne BbICOKOro paspelueHuns). [NogobHbin tmn
COENHEHNA TaKke NPUCYTCTBYET HAa MHOMMX LIMAOPOBLIX MPOEeKTopax. XoTd
CUrHan nepegaeTcya B aHanoroson oopme, ero Ka4ecTBo BMOSTHE MOXHO
CpaBHUTb C NHTEPdENCOM BbiCOKOro paspelieHmnsa VGA. Hepe3 KOMNOHEHTHbIN
NHTEpenc MOXHO NepeaasaTb BUAEO BbICOKOro paspetueHus (HD).
KOMMNOHEHTHbIE BbIXOAbI CIAULLIKOM BENUKW, YTODbLI pacnonaratb ux Ha
BuaeokapTe, NO3TOMY NpakTUYECKMN BCErga ncnonb3yetcs nepexogHnk. ObbI4HO
nepexogHuK JaeT KOMMOHEHTHOE BNAEO (NepBble TPy pasbema) U 3BYK
(mnocnegHue aBa pasbema)



HDMI

HDMI pacwudposbiBaeTca kak "High Definition Multimedia Interface". 3T1o
€ONHCTBEHHbLIN NMHTEPJdENC, KOTOPLIM 0DecnevnBaeT nepegady Buaeo- n ayamo-
nHdopmauum no ogHomy kabento. HDMI 6bin paspaboTtaH Ans TeneBnaeHnst U KUHO, HO
N KOMMNbIOTEPHbIE NOoSb3oBaTenin cMoryT nonararbca Ha HDMI gna npocmoTtpa Buaeo
BbICOKOro paspelueHusi. Boixogbl HDMI Ha BnaeokapTax BcTpe4varoTca peako.
[TpoCMOTP BUOEO BbICOKOIrO paspeLleHnst Yepes KOMNbLITEP MOXET noTpeboBaTh Kak
BuaeokapTbl ¢ Bbixogom HDMI, Tak 1 moHuTopa ¢ nogaep>xkon HDMI.

nepexonHuk DVI/HDMI pasbem HDMI



CBoen MHTepencHON YacTblo BUAEOKapTa BCTABMSAETCSA B MAaTEPUHCKYIO NnaTy
BalLero KomneloTepa. Tak kKak Ha MaTEPUHCKON nnaTe 0ObI4YHO MPUCYTCTBYET CroT
Kakoro-nmbo ogHoro Tmna, To BaXKHO NOKyNaTb BUAEOKApPTY, KoTopasa OyaeTt emy
COOTBETCTBOBATb.

CambIiM BaXKHbIM acnekToM nHTepdenca BnaeokapThl SABNSAETCSA NMPOonycKkHas
cnocobHocTb (bandwidth). TepmuH "nponyckHaa cnocobHoCTh" onpegensaeT
KONMMYEeCTBO MHAOpMaLMM, KOTOPOE MOXKET MPONTU Yepes MHTepdenc 3a oTBeOEHHOE
Bpemsi. Hem 6orblue nponyckHOW CrocOBHOCTU AAET MHTepMdeENC, TeM DbICTpeEe MOXET
paboTtatb BuageokapTa. [lo kpanHen mepe, B Teopumn. Ho Ha npakTuke nHtepdenc
3Ha4YNT HE TaK MHOr0, Kak MOXHO 6bIno 6kl nogymaTb.
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Bbinn 8-6uTHble N 16-6uTHbIE Bepcum KapT ISA. Tonbko nocrnegHnin BapnaHT
MCcrosib30Bar NOMHOCTLIO BCe KOHTaKTbI (CM. poTorpaduio). Kaptel EISA nnn
Extended ISA nossonanu yBenmunTb NPoOnyckHyt cCnocobHOCTb 40 WUPUHBI 32 buTa,
KpoMe TOro, OHU nogaepxmeanu ynpaeneHue wnHon (bus mastering). Ho takue
KapTbl ObINY CAULLKOM JOPOrne, No3ToMy OHM YCTYNUIIM MeCTO ApYrMM MHTepdencam.
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PCI pacwmndposbiBaetcs kak Peripheral Components Interconnect. B 6azosom
BapuaHTe 310 32-6UTHasa WuHa, paboTtatwasa Ha Yactote 33 Ml 1 obecnevnBatoLLas
nponyckHyto cnocobHocTb 133 MbauTt/c. UHTepdenc PCI samenunn ISA. PCIl aengaetcs
COBPEMEHHbLIM CTaHAAPTOM ANA O0MbLUMHCTBA KapT paclUMpPEHNS, HO BUOEOKapPTbI B
cBo€ BpeMs otownin oT nutepdenca PCl Ha ctaHgapt AGP (a no3xe n Ha PCI
Express).
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AGP - nHTepgenc c BbICOKOM NpPOMyCKHOM CNOCOBHOCTLI0, cneunarbHO
npegHasHadeHHbIn Anga sugeokapt. OH basnpyetca Ha cneumdukaumnmn PCl Bepcum
2.1. B otninumne ot PCI, KoTopasa siBnaeTca obwen WUHOW Ans HECKOSTbKUX YCTPOWCTB,
nHTepdenc AGP BblgerieH ToNbLKO Ansa BuaeoKapThl.

NHTepdenc AGP npoluén yepes HeCKOmnbKo Bepcun, a nocneagHen crtana AGP 8x co
ckopocTbio 2,1 [6anT/c, koTopasi B BoceMb pa3 bbicTpee HavanbHoro ctaHgapta AGP
CO cKopocTbto 266 MbawnTt/c (32 buta, 66 MI'L). AGP Ha HOBbLIX MaTEPUHCKUX nnaTtax
yctynaeT mecto nHtepdency PCI Express, Ho AGP 8x (u gaxxe AGP 4x) Bcé ke gatoT
OOCTaTOYHY NPOMYCKHYK CNOCOOHOCTb ANA COBPEMEHHbIX BUaeokapT. Bce kapThl
AGP 8x moryTt pabotatb kak B cnotax AGP 4x, Tak n AGP 8x.
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B otnnume ot ISA, PCl n AGP, ctangapTt PCIl Express siBnsieTca nocnegoBaTenbHbIM,
a He napannenbHbiM. [103TOMY YMCNO KOHTAKTOB CYLWECTBEHHO YMEHbLLUUNOCH. B
OTNNYKME OT NapanmnesibHbIX LWWH, HY>XHasi NPOornycKHasi CnocoOHOCTL AOCTYNHA Ans
KaXkgoro yCTpoucTBa.

PCI Express no3BosnsieT coyetarb HECKOSIbKO OAMHOYHbLIX IMHUW ONS YBENUYEHUS
nponyckHon cnocobHocTn. PCIl Express x16 (16 nuHUK) Aa€T NponyCcKHYto
cnocobHocTb 4 [banT/c B ogHOM HanpasneHun unu 8 6ant/c B cymme.

XoTa yBenmyeHme rnpomnyckHon CrnocobHOCTU - yrydLlleHne NpUaTHOe, MHOYCTPUS
CTOSIKHyNacbhb C ApyrMm npenarcrBuem: aHepronoTpebneHnem. Nutepdgenc AGP 3.0
(AGP 8x) cnocobeH gatb nutaHue He bonbue 41,8 BT (6 Ano nuHun 3,3 B, 2 Ano 5
B,1Ano 12 B = 41,8 Bt n gononHutenbHble 1,24 BT no AoNoOnMHUTENbHOW NnHUM 3,3
B Ha 0,375 A). [oaTomy BuageokapTbl 063aBeniMcb 0gHUM 4-KOHTaKTHbIM THE340M
nutanua. Mutepdenc PCl Express ctan Bcé e 6onee npocTbiM peLLIEHNEM,
MNOCKONbLKY OH AaeT 75 BT yepes pa3bem xX16 n gononHuTtesnbHble 75 BT yepes 6-
KOHTaKTHOE rHe3go nutaHus, To ectb 150 BT B cymme.



Oxna)Kp,eH ue

BuaeokapTtbl MOryT notpebnaTth (M, COOTBETCTBEHHO, BbIAENSATb) CTONBLKO XXE 3HEpruu,
ckonbko 150-BT namnouyka. NogobHoe konuyecTBO Tenna, Bblaenaemoe ¢
NOBEPXHOCTN OAHOI0 KPEMHUEBOIO YMna, MOXET Nerko cxedb Kpuctasnn. Noatomy
TEensio crneayet CBOEBPEMEHHO OTBOAUTL C MOMOLLBbIO CTAaOUMNBbHLIX U MOLLHbIX
KynepoB. be3 cucrem oxnaxgeHus rpadonyeckuin npoLeccop unn namsatbs MoryT
NeperpeTbcd, YTo NPUBEAET K "MOBMUCAHUID" KOMMNbIOTEPA, a B XyALUEM Cllyyae gaxe K
BbIXO4Y BUOEOKaPTbl U3 CTPOS.

OxnaxaeHne MOXET OCYLLECTBIATLCA Kak MACCUMBHO C MOMOLLbIO TEMSTONPOBOASLLNX
MaTtepunanoB U pagmaTopoB, Tak N aKTUBHO, ecrnn paboTaeT BeHTUnsaTop. Ho B
nocrieaHeM crny4dae npuaeTcs A0BOSIbCTBOBATLCS NOBbILLWEHHbLIM YPOBHEM LLYyMa.



PaguaTtopbl

[Mog cnosowm "pagnatop” (heatsink) 06bIMHO NOHUMAIOT NAacCUBHOE
oxnaxaeHue. Paguatop NnoHWXaeT Temneparypy 4una, K KoTOpoMy OH
NOOKMNIOYEH, Bnarogapsa oTBoAY Ternna M NOBbILEHMIO Nowaau
TennoobmeHa ¢ Bo3ayxom. [ns aton uenu pagunatopbl 06bIMHO UCMONb3YIOT
pébpa. X MOXXHO HanUTK Ha rpauyecknx rnpoLeccopax, a Takke Ha Ynnax
namsTu.



Uem Bonblue NoOBEPXHOCTb paguartopa, Tem nyyiwle dyaet oteoA Tenna (4acTto ¢
NOMOLLbIO BEHTUNATOPA). HO nHoraa HenocpeacTBEHHO HA CaMOM YuMne COXHO
YyCTaHOBUTbL OOSbLLIOW paanaTop u3-3a orpaHn4YeHHoro ceoboaHoro mecra. Hekotopsle
YUMbl HACTONBKO KOMMAKTHbI, YTO FPOMO34KUA BEHTUNATOP HE ByaeT npaBuibHO
paboTaTb 13-3a CAULLKOM Mariol KOHTaKTHOM nnowaan. B Takmx cny4yasx nomoratoT
TENnoBble TPYOKM, NOCKONbKY OHM 3HAYUTENBHO YBENMYMBALIOT Tennonepeaady ot
HarpeBaeMoro yyacTtka K paguatopy. K unny npuknagbiBaeTtcs nnactuHa m3
MaTepuana c BbICOKOM TENMOMNPOBOAHOCTLIO. A yXKe K HEN MPUKpeNnAeTca Tennosas
TpyOKa, KoTopasi OTBOAMT TENSIO K pagmMaTopy Ha ApYyroM CBOEM KOHLUE. N Tam yxe
TENMNOo NEerko MOXHO paccesiThb.

CerogHsa Ha pblHKE MOXHO HaWUTW HEMANO KynepoB NPOLECCOPOB C TEMSTOBbLIMU
TpybKamu, HO 3Ta TEXHOMNOIMMA NOCTENEHHO PACNPOCTPAHSETCS N HA Kynepbl
BUAOEOKAPT..



Kynepbl (paguaTtop + BEHTUNATOP)

B GonblUMHCTBE crny4vaes Kyrep BUaeoKapThl NpeactaBnseT cobon pagmnaTtop ¢
NPUKPENNEHHBIM BEHTUNATOPOM, KOTOPLIM NpoAYyBaeT BO3AYX BAOMb NOBEPXHOCTU
paguaropa, Takum obpasom otBoas Tenno. Kynepbl BUOeOKapT Yalle BCEro
oxnaxgarT rpadomuyecKkui npoLeccop, NOCKOSIbKY 3TO CaMbi TOPAYNUA KOMMOHEHT
BuaeokapTtbl. CerogHa Ha pblHKE MOXHO HaMTU HEMAro KyrnepoB A9 BUOEOKapT,
KOTOPbl€ MOXHO YCTaHOBUTb BMECTO LUTATHbIX BapnaHToB. HacTo Kynepsl
BuaeokapThl HasbiBatoT VGA-Kyrepbl.

Ecnn VGA-Kynep ooctatovyHO KOMMNaKTHbBIN 1 HE 3axoanT B 0briactb coceqHero crnota,
TO BUAgeokapTa He bydeT mewaTtb ApyrMM KapTam paclumpeHuns. Takme Kynepsol
Ha3bIBalOT OAHOCIIOTOBLIMMW.



[1ByxXcnoToBble Kyrepbl

Ecnn VGA-kynep 60nbLLION 1 HEe NO3BONSET YCTAHOBUTL APYrylo KapTy B COCeaHWN
CIOT, TO €ro Ha3bIBaOT ABYXCIOTOBbLIM. Yallle BCero ABYXCNoToBbIE Kyrnepbl
BblOpachIBalOT rops4min Bo3ayx Yepes 3aaHtoto naHenb MK Hapyxy Yepes BTOpo
cnot. Takon noaxoa He No3BOSISIET ropsAvYemMy BO3aAyXy HakannmBaTbCHA BHYTPU Kopryca
K, noBbILLIAs BHYTPEHHIOO TemnepaTypy. Yallle Bcero B NoAoOHbIX cucTemMax
NCNONb3yeTCcs paauanbHbii BEHTUNATOP, KOTOPbLIN BblAyBaeT BO3aQyX BOOK, a HE BHUS.



[padomnyeckunin npoLeccop MOXHO Ha3BaTh "cepauemM” BUOeoKapThl, MOYTU TakK, Kak
LEeHTpanbHbIN Npoueccop aBndetca "Mo3rom" koMmnbtoTepa. B 6onblUMHCTBE cry4vyaes
rpapruyeckni NPOLLECCOP CKPbIT OT MOCTOPOHHErO B3rngaaa KyrnepomMm BUAEOKapThI.
Cnenyet oTMETUTb, YTO rpadpnuyeckni NpPoLECCOop Yalle BCEro SABNSETCHA caMbiM
6oNbLWUM 1 rOpss4YNM KOMMOHEHTOM BUAEOKAPTHI.

[padomnyeckunin npoLeccop - 3To camasi BaXkHasi YacTb BUgeokapThl. [lpakTnyeckn sce
annapatHble crneyudukaummn, dyab To NMKCENbHbIE KOHBENEPDLI, BEPLUMHHLIE BTOKN U
YaCTOTbl OTHOCSATCS K apXUTEKTYpE N BO3MOXXHOCTAM rpadpruyeckoro npoueccopa.
OcTaBlumecs e cneumdurkaumm KkacaroTcs BugeonamMmsaT, Kotopas pabotaet BMecTe ¢
rpacuyeckmum npoueccopom, Aabsl BblgaTb MakCUMarbHY NPOM3BOANTENBHOCTL B
TaKNX NPUNOXEHUSIX, Kak Urpbl.



BuoeonamMsitb

Ecnu rpadpuyecknn npoueccop MOXHO Ha3BaTb "cepauem” BUAeOoKapThbl, TO NaMATb -
9TO UCTOYHUK XXU3HEHHOWU cunbl. [peKkpacHbIM NPoLLeCccop MOXET MNOTEPATbL BCHO CBOIO
cuny mn3-3a MeaneHHon nnm HeaddekTneHon namaTtn. 1 npossutb cebs B NonTHON
Kpace B nape ¢ BbICOKOMPOM3BOAUTENBLHOW NAMSITBIO C LUMPOKOW 1 DbICTPOW LLIMHOWN.
Ynnbl namaTtn (06bIMHO MX BbIBAET OT ABYX 40 BOCbMW) Yallie BCEro pacnonaratorcs Ha
BUOEOKapTe BOKPYr UM MO OAHY CTOPOHY OT rpaduyeckoro npoueccopa. OHu
BbIMMAOAT Kak MarieHbKME YEPHbIE MPAMOYrofnbHUKN NN KBagpaTbl paBHOro pasmepa.
BugeonamsaTb Ha kapTe 00ObIYHO pacnonaraeTcs psaoM ¢ rpanyeckum npoLeCCcopomM,
YTOObI AOPOXKKM ObINM MakCUManbHO KOPOTKUMWU. ITO HYXXHO ANs TOro, YTobbl 4OCTUYL
BbICOKUX TaKTOBbIX 4YacCTOT.



RAMDAC 310 4YacTb rpadonyeckoro KOHTposifiepa OTBETCTBEHHOIO 3a
npeobpasoBaHne NUKCESTbHbIX 3HAYEHU U3 LMpOoBON B aHaNoroByo qopmy.
AnnapatHas ctpyktypa RAMDAC cogepxut gsa komrnoHeHta: RAM n DAC. RAM
pacwudposbiBaeTca Kak Random Access Memory (IamaTte lNpounssonsHoro [loctyna).
DAC - Digital to Analog Converter - Lindoposo-AHanoroBbin [lpeobpasoBaTtens. RAM-
yacTb RAMDAC aT1o Hebonbluas, bbicTpasa cTaTMdeckas NnaMaTb, XpaHsaLwasa 3HadyeHnd
KpacHoro, 3eneHoro n CuHero B umndpposon oopme. DAC 310 CTpyKTypa (HAa camom
aene Tpu HesaBucnmMbix DACa), koTopasa KOHBEPTUPYET BMHApPHbIE CroBa
npeacTasnsowme MHTEHCMBHOCTL KpacHoro, 3eneHoro n Fonyboro B ypoBHM
Hanps>KeHUs1 Ha COOTBETCTBYHOLMX CUrHANbHbIX JIMHUSAX.
dPaKkTn4eckn, OH OTBETCTBEHEH 3a Ka4ecTBO oTobpaxeHus creHepuposaHHoro GPU
N300paxeHns Ha MOHUTOpPE



CoBpemeHHble RAMDACHK comnsmnyeckn moryTtb ObiTb BCTPOeEHbI B Unn VGA
KOHTponsepa / akceneparopa. VIx BXogHble WWWHbI TOW Xe LWMPUHbBI YTO U LUWHBbI
namaTn Yuna (64 nnm 128 ont). TunmyHein coBpemeHHbin RAMDAC moxeT paboTtaTb
C 6- 1 8- OBUTHbIMM JaHHbIMX B 8-OMTHOM MUKCENBHOM PEXUME U MOXET NMbo
NCMNoNb3oBaTbCA (419 raMMa-Koppekuum), nMbo MnmHoBaTbCs B pexmnmax direct color.
Ckopoctb RAMDAC aT1o yactota ¢ kotopon RAMDAC obpabartbiBaeT nukcenu u
nocbi1aeT BUOEO curHanbl Ha MOHUTOP. "CKOPOCTL" 3aBUCUT OT TEKYLLIErO BUOEO
pexuma. Ecnm ckopoctb RAMDAC gaHa kak napamMmeTtp rpadomndeckomn KapTbl, 3TO
MaKcumMmarnbHasi CKOPOCTb, KoTopad MoXeT ObiTb gocturHyta RAMDACoOM. OToT
napamMeTp He U3MEPSIET MPOM3BOANTENBHOCTL KapThl - OH MPOCTO OTpaxaeT
MaKcuMarnbHbIM KO ULMEHT OOHOBEHNA MOHUTOPA, KOTOPbLIN MOXET ObITb
OOCTUrHYT KapToun. Tabnuua cogepxnt yactotel RAMDAC npu pasnnyHbIx
paspeLleHnsix n KoadpdunumeHTax oOHOBEHNA.
PaspelwweHne Ckopoctb RAMDAC speed [MI'u] npwu

60y 70Ty 75Ty 85Tu
640x480 25.175 31.531,536
800x60040 50 48.556.25
1024x768 65 75 78.75 94.5
1152x864 94.2108 121
1280x1024 108 135 157.5
1600x1200 162 189 202.5 229.5
1800x1440 214 250



TexHonorusa SLI

SLI — TexHonorus no3sonstoLwas ncnosnb3oBaTb A9 OpMUPOBaHNA U300paxXeHun4.
HEeCKOSIbKO BMOEOKapT.

NcxogHasa peanusauus B Bugeokaptax 3DFx Voodoo2 HasbiBanachk Scan Line
Interleave, n 3akn4anack B peHOepuHre KaXxgom KapTon 4epeCcCTPOYHOro
N300pakeHns CLEHbI, C nocreayrLwmnm odbegmHeHneM KagpoB B aHanoroson Yactu. B
rpadpuyeckmnx npoueccopax GeForce 6800 n 6onee HOBLIX UCMOSb3YOTCA UHbIE
cnocobbl pasgeneHns 3agadu.



B SLI cucreme ogHa n3 BuaeokapTt Ha3Ha4YaeTcss MacTepom, ogHa NogYMHEHHOM.
N3obpaxeHne Ha gucnnen BbIBOAUT TONbLKO Mactep-kapta. MacTtep-kapTon
BblOMpaeTcs kapTa, C KOTOPOW OCcyLLecTBNSIETCS 3arpy3ka cnctemMbl. OObIYHO 3TO
KapTa, ycTaHOBIEHHas B CIOT LWUWHbI C MEHbLLUUM MOpPsiAKOBLIM HOMepoM. Hanpumep,
ecnu B koMmnboTepe umeetcs asa cnorta PCIl Express, oauH U3 HUX UMEET HOMeP
PCIE-O, sBTopoun PCIE-1, To kapTa B crnote PCIE-0 byoet macTtep-kapTon, NOoCKosbKy
nNpu Nnoncke BnageokapTtbl Ha ctagun POST npu BKNOYEHMN KOMNbIOTEPA OyaeT
HanaeHa nepson. Buaeokaptsl oOMeHmnBatoTcs Hdopmaumen nmbo rno cneumnanbHom
lwnHe Scalable Link Interface (SLI) ¢ nponyckHon crnocobHocTeio 1 ['6/c, nnbo no
lmnHe PCIl Express. PaboTa cBA3kK 3aBUCUT OT BbIbpaHHOro pexuma SLI:

1.Pexxum SFR (Split-Frame Rendering) - aopanBep pasbuBaeT nsobpaxeHne Ha ase
30HbI peHOEePUHra Ha OCHOBaHUKM NEPBUYHOIO "B3BELLUNBAHNSA" CIOXXHOCTU CUEHbI. [1pn
9TOM KOHTpONMpyeTcs ntoroesas 3arpyska kaxgoro GPU, Tak 4YTo B crneayloLwem TakTe
pa3mepbl 30H oTBeTcTBEHHOCTM GPU MoryT 6bITh Nnepepacnpenenexsl. NogymHeHHas
BuaeoKapTa nepenaeT CBOK YacTb U30D0pakeHust B cneyuanbHbin Oydep B NnamMaTu
mMacTep-kapTbl, nocne Yero RAMDAC macTtep-kapTbl 00beANHAET €ro ¢ YacTbio
n3obpaxxeHns MacTep-kapTbl B Pe3yNbTUPYIOLWMA Kaap Ansa gucnnes.

2.Pexxum AFR (Alternate Frame Rendering) - kapTel 0OpabaTbiBaloT ABa Kaapa cpasy,
Kakgasi no 0gHOMY, KOTOpble 3aTeM BbIBOAATCS NocriegoBaTenbHO OAUH 3a ApYruMm.
[ToounHeHHas KapTa 3aBepLUEHHbIN Kaap nepedaeTt B MacTep KapTy, KoTopad
BbICTpanBaeT Kaapbl B odepenb B NMHeENHOM bydepe. CywecTByeT Takke HECKOSbKO
OTNnYarLLasiCsa BEpCcUs 3TOro pexmma, npoxodsiLias B ApanBepe nog HassaHMeEM
AFR2, oHa npegHa3Ha4yeHa ans pewennsa npobrnem coBMECTUMOCTU C
NPUITOKEHUAMWN.



3. Pexum SLIAA (Antialiasing) - B 9TOM pexXume peHOepuHr BCEN CLEHBI
OCYLLECTBIAETCHA Ha NOQYMHEHHOM KapTe, a MacTep-KapTa OCyLWeCcTBNseT
NOSTHO9KPAHHOE CrinaXuBaHue n3obpaxeHus ¢ Boibopkon 8, 16, nnn 32x, n
BbIBOJ €ro Ha AUCHMIen.

4. Pexum Single GPU - BBegeH Ans COBMECTUMOCTU C PSAA0OM NPUNOXEHUN, B 9TOM
pexume nsobpaxeHne obpabarbiBaeTCs TOMNbKO HA MacTep-kapTe.

Yuncet NVIDIA nForce4 SLI Intel: cummeTpuyHbie kaHanel PEG

[Onsa opraHusaunu SLI Heobxoaum vuncer, —
KOTOPbI nogaepxusan Obl Takon pexunMm. pentium Dy

Pentium EE)

OT0 MOryT ObITb CneumanmM3npoBaHHbIE YUMNCETHI Cror PClex16
Hanpumep NVIDIA nForce 4 SLI. Yuncetol
CTOPOHHUX NpoM3BOAUTENEN, aganTUPOBaAHHbIE
ons npumeHenust SLI, Hanpumep — Intel 955X, ‘ “""’"“‘"‘”"
3a4acCTyl0 HEe MOryT KOPPEeKTHO paboTtaTth B
pexume SLI.

DDR DRAM/
DDR2 DRAM




UToObI ABE BUAEOKAPThI MOrMM pabotaTb B pexXmume coBMecTHoro obcyeta 3D-CLEHbI
HeobxoamMmo:

1. MatepuHckas nnata ¢ gsyms crnotamun PEG (PCI Express x16) n opuumansHomn
nogaep>xkom SLI;

2. [1Be ngeHTuYHbIE BUOEOKaPThI C nogaepXkom TexHonorun SLI; paHee aTa

nogaepxka 3asasnanack Tonbko ans sugeokapt GeForce 6800GT u ctapuwe, HO

nocrieaHne apamBepbl NO3BONSAT co3gaBaTb KOHUrypaumio SLI gaxe ns gByx

oanHakoBbIx Buaeokapt 6600LE, npnyem HeobsazaTennbHO 0gHOro

npon3BoauTens;

3. Mocrt SLI, c nomoLlbo KOTOPOro AOMKHbI ObITb COEANHEHBI BUAEOKaPTbI; A4S

GeForce 6600 mocT He obsi3aTenieH — OHU MOryT 06MeHI/IBaTbCFI MH(bopMaLvel

no wuHe PCIl Express; ’

4. Cgsexune gpamnepbl ForceWare

(6bbiBLLME Detonator).




5. Ha HeKoTopbIX MaTepUHCKUX Natax anga nepekommyTauun wnHbl PCl Express
Ha ABa rpadnyecknx criota TpebyeTcsa nepeBepHyTb cneumnanbHY0 KapTouKy.
Cama KapToyka HUKaKnX -
9NIEMEHTOB, KPOME JOPOXKEK,
He coaepXXuT — rpybo roeops,
970 Oosbliasa nepemsbiyka. Ha
OCTanbHbIX MaTEPUHCKMUX
nnarax nepekntoyYeHne MoxeT
NPOM3BOANTLCS MPOrpaMmmMHoO.

[Tocre 3Toro MOXHo

yCTaHaBnNuBaTb ABe BUOEOKAPTHI,

COENHATb UX C NOMOLLLIO MOCTa

(ecnn oH NpeaycMoTpPEH), |

3anyckaTtb CMCTeMy nog

ynpasneHmem Windows XP nnu

Server 2003 u "gyanbHas"

KOHdUrypaumusi o4ty rotosa.

[TocnegHm WTpMXoM ByadeT BKIOYEHNE COBMECTHOM paboThl ABYX BUOEOKAPT C
MOMOLLLIO 3aKSTafKn B HACTPOMKax BUOEOKapPTbl, KOTOpas NosBNSETCA npu
oOHapyXeHnn ABYX BUOEOKAPT HA MaTEPUHCKON nnaTte, coBMecTumon co SLI.




Pe3ynbrathbl TECTUPOBaAHUA nponsBoanTenbHocTn SLI cuctemsli



TexHonorna CrossFire

OcHoBHasl Luenb TEXHOSIOMMM — opraHm3aumsa COBMECTHOM paboTbl ABYX rpadonyecKux
yCKopuTenemn Hag NoCTPoeHUEM nU3obpaxeHus. lNpuyem, apxmtektTypa AomKHa OblTb
He Tonbko adbdekTuBHOM (BbiCOKMU KIL, HM3Kaa CTOMMOCTb AOMNOMHUTESIbHBIX CXEM,
OOCTYMHOCTb ANsl NPOCTbIX YaCTHbIX MOKynaTenem n aHTy3nacToB), HO U yaoOHOM B
NCMNOSIb30BaHMN (COBMECTUMOCTD C YXXe CYLLECTBYOLLMMU NporpaMmMmamMn 1 gaxe C yxe
CYLLEeCTBYIOLLMMMN annapaTHbIMX peLleHnaMn, NPo3payvHOCTb, NPOCcToTa U
Ha4EeXHOCTb).



Heckonbko yckoputeneu (B BapnaHTe
OnA nosfib3oBartenen ux asa)
dopMUpyrOT COBCTBEHHYIO YacTb
n3obpaxxeHus, n BbIBOAAT €€ Yepes
TDMS TpaHCMUTTEpPLI B
oOLLENPUHATOM LMdDPOBOM
ctraHpgapte DVI. 3atrem nHgopmauyma
nonagaet B Composing Engine,
YCTPOUCTBO, KOTOPOE COOCTBEHHO U
OCYLLUECTBNSET COBMELLEHNE
pesynsTaTtoB paboTbl ycKopuTenen
Ons nosyyeHus omHarsrbHoro
n3obpaxxeHus:.

Ha Bbixode 13 Hero BHOBb CTaHA4apTHbIW umndposou DVI curHan, Ho Ha 3ToT pas —
y>Xe oMHanbLHOro Kagpa, cobpaHHOro u3 AByx NOpUUin JaHHbIX, paCCYNTaHHbIX
obonmun VPU.

[Ona yctpaHeHust npobnem ¢ cuHxpoHnsaunen, Composing Engine cogepxut
CODCTBEHHYIO ByhepHy0 NamMsTb, YTO NO3BOMSAET 3TOMY YCTPOMCTBY HakannmBaTtb
OaHHbIE aCUHXPOHHO, W, 3aTeM, MO Mepe roTOBHOCTU 0BOMX yCKOpUTENeHN,
dopmMmunpoBaThb 1 BblgaBaTb pe3ynbTUpyowmin kagp. Takmm obpasom, YeTkad
CUHXPOHM3auua pabotel VPU He TpebyeTcs, AocTaTOYHO ABYX PAaKTOB — KaxablW
VPU pormkeH 3HaTb, Kakyto YacTb AaHHbIX eMy Hago paccuuTtaTb, U Kaxabin VPU
OOJKEH 3aKOHYMTb nepefadvy paccymMtaHHbIX gaHHbIX B Composing Engine.




NHxeHepbl ATl pewinnm noMmecTuTb
onucaHHbIn Beile Composing Engine (C
Engine Ha cxeme) Ha oHYy KapTy,
«rMaBHYO», N NepegasaTb Ha HEro AaHHble
CO BTOPOW KapTbl Yepe3 00bIYHbIN BHELLHUN
DVI pasbemM. Tem cambiM, cO34aB peLleHne,
COBMECTUMOE C Y>Xe CYLLECTBYHOLWMMN
KapTamu, BbiMyLLEHHbIMW 40 MOABIEHUS
CrossFire. [loctaTto4yHO JOKYNUTb
cneunansHyto CrossFire kapTy, coeanHUTb
DVI Bbixoa cTtapon KapTbl C HOBOW Mpu
NOMOLLM crieunanbHOro NnpoBoaa, KoTopbIv
NOET B KOMMSIEKTE.

O6erman Kapra ATI

Ha kapTte ¢ TexHonornen CrossFire yctaHoBNeH cneunanbHbin pasbeM, HanoOMUHAKLLNK
DVI, HO nmetoLwmnin bosnbluee YNCIO KOHTAKTOB, Ha cxeMe OH 0bo3Ha4vyeH kak DMS. Yepes
9TOT pa3beM B KapTy nonagaet DVI curHan ¢ nepBon KapTbl, Yepes Hero e U3 KapThbl
BbIXoAAT curHansl DVI n aHanorosoro VGA pe3ynstupytowero n3obpaxxeHus,
cobpaHHOro KpacHbIM swmnkoM. Kpome Toro, Ha UCXO4HOW KapTe OCTaeTcs
He3agencTBoBaHHbIM BTopon Bbixof (DVI+VGA unu tonbko VGA), a Takke TV-Out, a Ha
kapTe CrossFire — Toxe ecTb BTopon DVI+VGA. Bce aTn BbIxogbl, HE y4acTByHOLLME B
COBMECTHOM MOCTPOEHMN U300paxeHns, pasymMeeTcs, MOryT ObITb UCMOMb30BaHbl A4
OO0MONMHUTESNbHBIX MOHUTOPOB U APYrMX CTaHOAPTHbLIX MPUMEHEHUN B K MUPHOE», HE
NUrpoOBOE BPEMS, HO HA HUX ECTECTBEHHO HENL3S BbIBOAUTL COBMECTHOE N300paxeHune.



PaboTtaTtb cBsi3ka BUAEOKaAPT MOXET B peXmmax:
1.

PasgeneHne akpaHa Ha HECKOSbKO HernepecekarLmnxca 30H (Scissor, Takke
N3BECTHO KakK Slicing). OTO peLleHne UCMOoNb3yeTCsl B COBPEMEHHOMN TEXHOSOMMN
NVIDIA SLI, n BO MHOrMx cneunarbHbIX PELLEHUSIX, TAKUX KaK CUMYNATOPbI A5
00y4yeHnst NMNoToB (HECKOSTIbKO OKOH TPEHMPOBOYHOW YCTAHOBKKU, MoAdeNun
camorieTa), bonblwme MHPOPMaLMNOHHbIE MYSBTUIKPaHbI U T.4.

[MOCTPOYHOE UMM WaxXMaTHOE UMM MHOE YepeaoBaHNE pacCYMUThIBAEMbIX
nukcenen (Tiling) — cambin yaoOHbIN K NPO3paYvHbIv, C TOYKN 3pEHUS
opraHm3sauun, MeTod, Koraa yCKOPUTESNM pacCcymTbIBalOT coceaHne ctpoykn (SLI
oT 3dfx, rge YepenoBanucb YETHbIE U HEYETHbLIE CTPOKN) UNU NUKCENU B
LLaxXMaTHOM rnopsigke (dpakTU4eCKn NovTU ToXe

UepenoBaHune paccuntoiBaemblx kagpos (Alternate Frame Rendering) —
MEeToAMKa 3HaKoMas eLle no camomy nepBoMy MHOrodMnosomy petueHuto ATl B
nonb3oBartesisckon Huwe — RAGE Fury MAXX. Xopowa gnst npunoXxXeHun,
ynuparLwmxcst B reoMeTpUYECKY0 NPOU3BOANTENBHOCTb YCKOPUTENSA U HE
KPUTUYHBIX K MAaBHOCTU CMEHbI KagpoB, YTO, Ha40 OTMETUTb, PEAKOCTb B HaLle
BPEMS B UTPOBbLIX MNPUIOXeHUsIX, HO moxxeT umetb mecto B DCC/CAD/CAM/CAE
NPUMEHEHNAX (HanpuUMep, NP MHTEPAKTUBHOM peaakTUPOBaHUN MOOENEN B
NPUIIOXEHNAX ONA Cco34aHNs peanncTUYHON rpadonkn).



dunsunyeckn, Ha CrossFire kapte Composing Engine npeacrtasnsaeT coboto He
cneumanbHbIA YUM C XXECTKO 3anporpaMmmMmpoBaHHbIM B HEFO anropMtMomM paboThl, a
HeBOsbLLIOW YHMUBEPCAbHbLIA YN C NPOrpaMmMmMpyeMbIM MacCMBOM FTOrMYECKNX
BEHTUNEN. DTOT HEBOMBLLOW YN COAEPXKUT B cebe rmbko HacTpanBaemyto cxemy
NOrMYECKNX aNeEMEHTOB 1 DydepHYI0 NaMATb AN XPaHEHUS NPOMEXKYTOYHbIX
pes3ynsTaTtoB, a anropuTM ero paboThl 3agaeTca ApanBepamm, 3arpykarowmmn B
Hero COOTBETCTBYIOLLYIO CXeMy cBA3en. Ha gaHHbi moMmeHT ATI peannsoBanu Bce
TPW BbiLLIE ONMUCAHHbIE METOAUKU, HO 3TO HE 3HAYUT, YTO B ByayLLEM HE NOSABATCS
HOBbI€, YNYy4LUEHHbIE NN TMBpPUOHbIE PELLEHUs N0 pa3aeneHnio Harpyskm Ha aBa
yckoputens. Bece, 4to 6yaet Heob6xoamMmMo — nNpocTo 0OHOBUTL ApanBepsl.
Kpome Toro ato gaet BO3MOXHOCTb:

1.lcnonb3oBaTtb CTapyto KapTy, y>Ke YCTaHOBMNEHHYIO B HaLLEN CUCTEME™, HAOO KYMUTb
BTOpYyto CrossFire kapTy n CUCTEMHYIO NfaTy ¢ ABYyMS rpadpruveckumm criotamu
PCI-Express (ecnu Takon eLe HerT).

2.BbibupaTtb Anst KaXaoro KOHKPETHOro NPUIOXEeHNs onNnTUMarnbHbIN METOA
B3aMMOAENCTBUS YCKOPUTENEN MPU MOCTPOEHUN N30BpaKeHUs.

3.He nepesarpyxasa cuctemy, BkntoyaTtb U Bbikntodatb CrossFire, a Takke MeHATb
peXxumbl ero paboTbl.

4.HoBble meTtoabl AA — korga K 2, 4 unm 6 cemnnosomy MSAA B Kaxxgom 4une,
nobaensietcs ewe n 2xSSAA — ycpegHeHue pesynstatoB B Composing Engine.
Acnonb3oBaTb COBMECTHO KapTbl pa3dHbIiX npoussogutenen (Hanpumep, ASUS un
Sapphire B ogHOM ynpsikke)



