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1971 ropn- 4004

[MepBbI Npoueccop 6bin NnpeacTasneH
nybnuke 15 Hos0pa 1971 roga. B 1o Bpems
peanusauus Bcex yHkumn bonbon 3BM
Ha OQHOM ManeHbKOM 4Yure Kasanacb
npocTo yyaom. [paBaa, ero BO3MOXHOCTU
ObINM CKPOMHbIMUK Aaxe ansa Tex net. OH
Mor obpabatbiBaTh AaHHble nopuusiMm no 4
ouTta, AnMHa MallMHHOM KOMaHabl
cocTaBnana 8 6mT, YTo NO3BONMIO UMETL 46
NMHCTPYKUUN. NamaTb Oblna pasgensHon ans
KOOOB M AaHHbIX, MeHee 1 KO ana gaHHbIX U
4 K6 gnsa komaHg. BHyTpu y Hero Obisio
lecTHaguaTtb 4-6UTHBLIX PErUCTPOB U 4-X
YPOBHEBbLIN CTEK.

[MepBbI MUKponpoueccop nmen 4-ouTtHyto apxmutekTypy n coctoan na 2300 TpaH3ncTopos. Npu
9TOM CTaHZapTHO OH paboTtan Ha Yactote 108 KI'y (oTaenbHble ak3eMnnsapbl pa3roHsnuck go 740
Kl'u) Texnpouecc no cerogHAWHMM MepkaMm Obin y>kacHo "toncteiM” - uenbix 10 Mkm. HecmoTps
Ha TO YTO B KOMIMbOTEPAX ATOT NPOLLECCOP HE HAaLLEs NPUMEHEHNS, OH BCE e NCMNoSb30Barncy B
KanbKynaTopax Busicom n B pasnuyHbix cuctemax ynpasreHust (Hanpumep, YrnyHbIMU
ceetocpopamm). Hepes rog (1972) obin BeinyweH 4040. OH npencrtasndasn coboun yry4dweHHyo
Bepcuto 4004 - rmaBHLIM HOBOBBeAEHNEM Oblna nogaepkka npepbisaHun. Kpome Toro,
nobasunocb 14 HOBbIX MHCTPYKLUWUKM U rIyOnHa cTeka Obina yBenuyeHa Ao 8 ypoBHeEN, a NamMsTb
komaHa go 8 Ko.



1972 ron- o006

8008 6bin paspabotaH B anpene 1972 roga
N ctan nepBbiM 8-OUTHbBIM
MuKponpoueccopom. OH BbINT O4EHb NOXOX
Ha 4040: nosiBuBLIMECS 8-OUTHbBIE PErUCTPbI
n yBenuyeHHas ao 16 K6 namatb komaHg -
BOT, NoXanyw, €qUHCTBEHHbIE OTINNYUS.
CTek no-npexHemMy Haxoaunca BHYTPU ymna
N OblN OrpaHn4YeH 8 ypoBHAMU
BnoxeHHocTn. OH Bce eLle
NO3ULMOHNPOBArCS Kak npoueccop ans
NPOABUHYTLIX KanbKynAaTOPOB U
TepMUHaNoB BBOAA-BbLIBOAA.




1975 roa- olaol

K‘N‘l o L)s" OcHOBHbIE naen apxmTekTypbl bbinn

' B35Tbl C ero npegwectBeHHunKa, 8008, - HO
BHYTPEHHSS opraHmn3aumsa boina ynydweHa
HoBbIn npoueccop nMen o4eHb PasBUTYIO
cuctemy komanp (78 6asoBbix + 6onee
200 nx Bapnaumn). LLlnHa gaHHbIX 6bina 8-
ouTtHON, a 16-pa3psagHasa agpecHas WuHa
no3Bonuna eMy NpsamMo agpecosatb 64 K6
edNHON NamsaTK, KoTopasa nepecrana
dm3NYEeCKN pasgendaTbCs Ha NamMaTb
' KoMaHAa 1 namaTb gaHHbIX. C ymnom 8080
CBS13aHO NMOsIBNEHME CTeKka BHELLHEN
namaTn, TO eCTb CTEK CTan pacnonaraTbcs
He BHYTPW npoueccopa, a B ornepaTtnBHOM
namMaT U Mor 6biTb AOBONBHO OOMbLUUM.
3OTO NO3BOMUIIO UCMONb30BaTh B
nporpammMax anroputmbl pekypcum. "

BOCbMI/IJJ,eCFlTKa obnagana cembto 8-6UTHbIMK pernctpamm (MmeHoBaswmmmcsa A - E, Hn L, - npuyem napeol
BC, DE n HL mornu 6biTb CkKoMBUHMPOBaHbI B 16-0UTHbIE perncTtpbl). Kpome Toro, 6bin ynyylleH Texnpolecc,
OH cocTaBun 6 mkMm. Konunyectso TpaH3aucTopos: 6000. TaktoBada 4actoTta gocturna 2 My

Momumo Bcero npoyvero 8080 nocny»kmn 0OCHOBOW nNepBoMy nepcoHanbHOMYy KoMnbioTepy Anstanp-8800.
BbinyweHHbIn B 1975 roay dompmoint MITS "Anstranp” ctomn $439 ($621 B cbopke). KnaBnaTtypa n MOHUTOP B
CTaHOapTHbIN KOMMMEKT HE BXOAWUIN, onepaTmMBHasa NamMsTb CocTaBnsana Bcero 256 6ant (ga-ga, MMeHHo banr,
a He knnobawnT), NpaBaa No3xe ctanu npogasaTbcs 6r10KM paclumpeHHon namatn (oT 1 go 4 K6). Toraa xe
doupmon Digital Research 6eina HanncaHa onepaunoHHasa cuctema CP/M. MNporpammucTsl "Ansranpa”
YMyOPSASNIUCh NUcaTth gaxe urpbl, a bunn lentc mn Non AnneH - Hanucanu nHtepnpetatop bencuka



1976 roa - 8086
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[MepBbin 16-6UTHBIN Npoueccop. OH cofgepXan pekopaHoe no
TOMY BPEMEHU KONMNYECTBO TPAH3UCTOPOB - 29 TbicAY MIMEHHO
OT HEero BefeT CBOe Ha4yasno n3BecTHad Ha CeroHs
apxuTtekTypa x86. Pasmep ero permctpoB No CPaBHEHUIO C
8080 6bIn yBENMYEH BABOE, YTO B CBOKO OYepedb YBENUYUIIO
npounssoanTenbHocTb B 10 pa3. Konmyectso 6a30BbIX KOMaHA
npoueccopa 8086 Bo3pocro ao 92. Kpome Toro, pasmep
NHPOPMALIMOHHON LUNHbLI ObIN yBeNu4eH Jo 16 paspsiaos.
Pa3smep ero agpecHon WnHbl Toxe Obin yBenudeH - o 20 our.
9710 nossonusio 86-my nvetb 1 M6 (220 6anT) onepaTnBHON
namMsiTu

MamaTtb 8086 Obina Takke gopaboTaHa: BeCb Merabant onepaTMBHOW NaMATU HE NPeAcTaBnancsa eamHbIM
nonem, a obin pasgeneH Ha 16 cermeHToB BenuyuHon rno 64 K6. Takum obpasom, namsatb 8086 MOXKHO ObInNo
npeacTaBUTb Kak 06beanHeHHyo BMecTe namatb Heckonbkmnx 8080. Npu aToMm Bnepsble B UICTOPUA
MMKPOMNPOLIECCOPOB NporpaMmma nepecrasna pabotaTb HEMNOCPEACTBEHHO C OAHUM PU3NYECKUM afpPECOM SYENKM
namsaTn. Y 86-ro npoueccopa 6bir1o Bcero 14 pernctpoB. M3 HUX 4 pernctpa obuiero HasHavyeHus (AX, BX, CX,
DX), 2 uHgekcHbIx (Sl, DI), 2 ykazatenbHbix (BP, SP), 4 cermeHTHbIX (CS, SS, DS, ES), peructp cneaytoLiemn
NMHCTPYKUMK IP 1 pernctp donaroB (coctosiHun npoueccopa) FLAGS. Bce oHM 6binu 16-6uTHBIMU. HecMoTpsa Ha
TO, YTO OHU ABMIANNCE YacTAMU LesnbIX 16-OUTHBIX PEMMCTPOB, UX MOXHO ObINTIO NCMOMNb30BaTh Kak OTAENbHbIE 8-

BuTHble. bnarogaps aTomy, nporpaMmmel, paspadotaHHble nog 8080, MOXHO BbIfNI0 C MUHUMAarbHOM Nepenenkon
ncnonb3osaTtb U Ha 8086 npoueccope.




1977 ron - 8088

Uepes rog nocne npeseHtauum 8086, Intel obbsBmna o
pa3paboTke ero 6onee geweBoro aHanora - 8088. OH aBnsancs
6rnmsHeuom 8086: 16-6uTHbIE perncTpbl, 20 aapeCcHbIX NIMHUMNA,
TOT K€ Habop KOMaH[ - BCE TO XK€, 3a UCKINYEHNEM OLHOrO, -
LUMHA OaHHbIX Bblna yMeHbLleHa o 8 6ut. 3anosnHeHne 16-
OUTHBIX PEMMCTPOB N3BHE TENEPb NPOXOAUNO B ABa pa3a
MeaneHHee. Kak crneacreBue - MeHbluasi Npon3BOANTENBHOCTD.
Tak ansa vero xe Intel noHagodbunock genatb 3ToT war? [na
TOro, 4Ytobbl yroantb pupme IBM, pelumBLuen HavaTb
NPOM3BOACTBO KOMMbIOTEPOB Ha Base 3Toro npoueccopa.
BocbMnbUTHAA WMHA AaHHbIX NO3BOMNSANa UCnonb3oBaTh
MMEKLLINECS Ha PbIHKE 8-OUTHBLIE MUKPOCXEMbI MAMATU U
COKOHOMUTb Ha pasBepTbiBaHUKM NpousBoacTBa 16-6UTHbIX.
[Mpn 9TOM BHYTPEHHSAS CTPYKTYpa npoLieccopa octaBanach no-
npexHemy 16-OMTHOW, YTO AaBano BaXkHble NpenmMyLLecTsa no
CpaBHEHMIO C APYrMMN MUKPOMNpoLIeECCOpaMu 1 3a4aTkoM Ha

OynyLiee.




HYPERION 8088 portible boxtop - —
5 inch CRT display, 300 k ram, dual 360K floppys w4 A sk bt S

Amstrad 8086 (PC)
512K Memory, 32 MB HD, CGA-monitor and
graphics card, One 5 1/4" drive, One 3,5"
drive (720Kb disc's)

Sinclair QL
Printer, TV as monitor
Motorola 68008 at 7.5MHz, 128k RAM (Max 640k) 32k ROM
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B 1982 rogy dupma Intel coenana kpynHbin war B
pa3paboTke HOBbIX naen: ee cnegyowmmn 16-6uUTHbIN Ymn
cTan nepBoun NOMbITKOW co3aaTb NPOLECCcop, KOTOPbIA MOT Obl
annapaTHO peanu3oBbiBaTb MHOro3aga4yHocTb. [1ns atoro
Obln NPUAyMaH 3allnLLEHHbIN pexum. Cuctema 3awmTbl 286-
ro npoueccopa nossonuna pasdutb BCO NamMsATb K
nporpammsbl Ha 4 Tuna (Konbua 3awmTbl - puc. 3). [pn aTom
nporpamma paboTtana TonbKo co cBoMmu briokamu. Ecnu
nporpamma obpatyanacbh K 4y>KOMY CErMeHTY namsiTu, TO
npoucxoanno npepbiBaHMe ¢ Bblaavyen coobuieHns ob
owmnbke. Owmnbka Takke BO3HUKaNa, eCnu nporpaMmma
NnbiTanacb cY4MTaTb UNM 3anucaTb B CBOM COOCTBEHHbIN
CerMeHT Koaa.

MapameTtpbl 286-ro ymna: 134 000 TpaH3UCTOPOB, TEXMNPOLLECC
1.5 MKM, 68 KOHTaKTHbIX HOXeEK, 16-6uTHaa WnHa gaHHbIX, 24-
BbuTHasa agpecHas wuHa (go 16 M6 dmsnyeckon namstn), 19
"BMAMMbIX" pernctpoB 1 6 "HeBuanmblx" MakcnmanbHbIn
pasmMep BUpPTYyarnbHOM NaMmAaTu (parn nogkayku) coctasmn
1008 M6. CtapTtoBas 4actoTta - 6 ML, 3aTem Obinu co3gaHbl
mogenu ¢ Yactotamum ot 10 go 25 MINy. Hekotopble onepauumn
286-1 Hay4uncs BbINOMHATL 3@ MEHbLLOE YMCIO TaKTOB.
Mpoueccop 286 ¢ TakToBon Yactoton 12.5 MI'y pabotan
npuMmepHo B 6 pas bricTpee, 4em 8086 ¢ wactoTon 4.77 ML,
KomaHaa push Hay4mnnacb CoOxpaHATb B CTEKE KOHCTaHThI.
LLInHbl agpeca u gaHHbIX Tenepb ctanu pasgernbHbiMuy, a He
COBMELLEHHbIMM HA OQHOM MHOXecTBe HoXeK. Kak n B 8086-m
HOBbIW NMpoueccop Men 6-6anTHyO ovepedb KOMaHL - YTO-TO
Bpoae npoobpasa byayLmx KOHBENEPOB.



"Commodore PC-Compatibles
(80286 based)

NPOW3BOACTBO KOMMbLIOTEPOB Ha €ro OCHOBE Havyanocb Torbko B 1984-M. HoBble KOMNbIOTEPLI CTanu
Ha3biBaTbCcs IBM PC AT (Advanced Technology). Beinyck aTon mogenv noaxnecTHyn MHTepec U K NpexHen
IBM PC, cnocobcTBysa nonynsipusaunmn apxmtekTypbl X86 B LIENOM.

K coxxaneHuto, 3aWmLLeHHbIN pexnm 286-ro obrnagan n HegoctaTkamum:

HecMoTpsi Ha BO3MOXHOCTb agpecoBaTb 16 M6 namaTn, MakcuMarnbHbI pasmep cerMeHTa octancs no-
npexHeMy paBHbIM 64 KO, 3aTpyaHasa nporpaMmmuctam paboty ¢ 60nbwWmMMM MaccuBamm AaHHbIX.

Pexum paboTbl ¢ BUPTYanbHOM NaMATbIO HE Oblnl TONKOM NpoAyMaH - OTCyTCTBOBas "npo3padHbin” s
NPUNOXEHN cnocob nepemeLleHns AaHHbIX onepaumoHHON CUCTEMON N3 NaMSATU Ha XXEeCTKUA OUCK - AN
peanusaumnmn 3Toro nporpamMmmMam nNpuUXoansiocb Npuberatb K pasHbiM YXULLPEHUAM Bpoae "3annpaHunsa” un
"oTnupaHna" ykasatenen Ha 6nok namsaTu.

B 3aLwumiieHHoM pexnme oTCcyTCTBOBana CoBMeCTMMOCTb C NporpaMmMamu, HannmcaHHbLIMN ONA peanbHOro
pexuma MS-DOS.

[Mepexoq 3 peanbHOro pexmnmMa B 3almiLeHHbI 6bin 04HOCTOPOHHUM, Ans obpaTHOro nepexona
TpeboBanacb nepesarpyska KOMnboTeEpA.
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O6napada nonHocTbio 32-6uTHOM apxmuTekTypon, 386-1 npoueccop
agpecosan go 4 6 (232 6anT) hmnsnyeckon onepatnBHoW namaTy n oo 64
T6 BupTyanbHon. OH coctosin u3 275 000 TpaH3ncTopoB TonwuHa
TPaH3UCTOPHbLIX ANIEMEHTOB, Kak 1 'y 286-ro, cocTtasnsana 1.5 mkm (B
AanbHenwem - 1 MKM), a YNCNOo HOXEK yBENNYnockh ¢ 68 go 132.
YMHOXeHne aByx 16-6uTHbIX Yncen komaHgon MUL R16 BbINOAHANOCH, B
3aBUCUMOCTU OT YMCra eauHUYHbIX pa3psaaos, 3a 9-22 takta. [Ons
CpaBHeHMs: TO xe y 286-ro cpabaTtbiBano Bcerga 3a 21 TakT, a y 86-ro ax
3a 118-133 takta! MatemaTtnyeckumin conpoueccop 80387 He ocTarncs B
CTOPOHE 1 TOXe OblfT ONTUMU3NPOBAH - €Crin 287-1 BbINOMHAN KOMaHAy
nsenedeHue kopHa FSQRT 3a 180-186 takTtoB, To 387-11 UMn cnpaBnAancy ¢
9TOWN 3agaden yxe 3a 122-129 TaktoB. B cpegHem KonmuyecTBO TakToB,
HeobxoauMBbIX OS5 BbIMNONHEHUS] KOMaH, YMEHbLUMNOCH B NoONTopa-asa
pa3a B cpaBHeHUM ¢ 286-M 1 B 3-8 pa3 B CpaBHEHUN C opuriHasnbHbiv IBM
PC. Kpome T0ro, no6aBmnocb HECKOMbKO NPOABUHYTLIX KOMaH4
conpoLeccopa, Hanpumep BblYUCIIEHNE CUHYCA, KOCUHYCa U NTorapndmMoB.
[MepBbie npoueccopbl cTann paboTtatb C HanBbICLLEN YaCTOTON,
AOCTUrHYTOW K TOMY BpeMeHu and 286-ro - 16 Ml'y, 3atem nosisunack 20
MI 'y mogenb (16 dpeBpansa 1987), a k cepeanHe 1988 roga npenen 6bin
otoasuHyT Ao 25 Ml'y (4 anpena 1988). B Havane 90-x nonynsipHOCTb
npuobpenu 33 MIN'y mogenu (10 anpena 1989) 3awwmileHHbIN pexum 386-
ro 6611 cywecTBeHHo gopabotaH. Mogenb 286-ro B Lenom bbina
coxpaHeHa, Ho 006aBMIIOCL TPU OYEHb BaXKHbIX acnekTa: CKomb YyrogHo
BonbLUOM pasmep CerMeHTa, CTpaHU4YHbIN pexnm agpecaunn (Page
Addressing) n pexum BuptyansHoro 8086. Bce aTn acnekTbl MCNOSb3YOTCS
onepaunoHHbiMn cuctemamm Windows 95/NT n 6e3 HMX oHn paboTtaTtb He
cmoryT. Kpome Toro, 386-1 "Hayuunnca" Bosspallarbca odpaTtHO 13
3aLLUMLLIEHHOrO pexuma B pearnbHbI 6e3 nepesarpy3ku KomnbtoTepa



Intel 80386SX + 80387SX, 20 MHz
4 MByte Expandable up to 16 MByte
102 MB Hard disk

ADVANCED
MICRO
DEVICES
Am386™ DX/DXL-40

CHATME orpaHMYeHnsa Ha pasmep cermeHTa (BoobLle-To OH OrpaHuyeH
YyeTblpbMs rMrabantTamu, Ho NO-Moemy ans KomnobtotepHoro O3Y aTo
NnoYTN BECKOHEYHOCTb) TECHO CBA3aHO CO CTPaHW4YHOW opraHmnsaumen
namatn. bes ncnonb3oBaHNA CTpaHUL, OrpaHMYeHne Ha pasmep
ocTaeTcs, npaBaa yxe He B 64 Kb kak y 86/286, a B 1 Mb6. 310
00bsACHSAEeTCA TeM, YTO 4SS yKa3aHUda pasMmepa cermMeHTa B Tabnuue
aeckpuntopoB otBeaeHo 20 6ut (y 286-ro 16 6uT). 220 gaet Ham 1 M6
KombuHaumn. Ho B geckpuntope cermeHTta 386-1 mallnHbl NOSIBUICA
OYEeHb MHTEPECHbBIN BUT - BUT rpaHynsspHocTW. Npu ero BKNYeHUn
npoLeccop Ha4YMHaeT NOHUMAaTb pa3Mep cerMmeHTa He B banTax, a B
cTpaHuuax no 4 K6 (4096 6ant). MMHMManbHbIN pasmep cermeHTa B
aTOM crnydae 6yaet paseH 4 K6 (1 * 4 K6), a makcumanbHbin - 4 16 (1
M6 * 4 K6)

[Mpoueccop HenpaBuIibHO BbIMOSHAS HEKOTOPbLIE onepaumn ¢ 32-
OUTHBIMM YMCaMun, B YaCTHOCTU, YMHOXeHMe. Intel MoMeHTanbHO
yCTpaHua ownbKy 1 MUKPOCXEMbI, M3FOTOBIIEHHbIE MOCIIe anperss
1987 roga ee He MMmenu, a yXxe BbllleaLlme Ynnbl Obinn
NPOMapKMpoBaHbI "TONbKO Ans 16-6uTHLIX onepaunin”. MNMpu nonbiTke
yCTaHOBUTb Ha Takoun komnbtoTep Windows 95, Setup Bbigaet
coobuleHne 06 owmnbke "B1". OTNnUUYMTENbHLIM NPU3HAK UCNPaBNeHHbIX
NPOLIeCCOPOB - BCE OHN MapPKUPYKTCHA OBOMHLIM CUMBOSIOM "curma”.

N Hanocnenok koe-4to o npoueccope 386SX. OH 6bin npeacrtaBneH 16
noHa 1988 roga kak Hegoporas anstepHatmsea nonHoueHHomy 80386,
KOTOpPbI C 3TOro MOMeEHTa cTan HasbiBaTbca 386D X. B 16-OUTHbIX
npunoxeHnax 386SX otctasan oT ctapwero dparta Bcero Ha 10-20%,
HO B 32-OUTHbIX pa3HuuUa bbina cywecTtBeHHee - 50-70%. MNMoatomy
Windows 95 He nmeno 6onbLIoro cMmbicrna ctaBuTb Ha 386SX, B TO
BpeM4 Kak Ha DX-Bepcuto aTo 6b110 BMOMHE onpaBgaHo (B criydae 8
unn bonee merabant namsaTtn). Kpome Toro, B SX-Bepcuto Hemnb3s 6b110
nobasuTb cBbiwe 16 M6 onepaTtnBHOW NamMsATH - CrIeACTBME YPE3aHHOM
00 24 duT agpecHOM LWKUHbI



1989 ron- 486
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MepBbI NpoLIECCOP Ha KOTOPOM CTarna BO3MOXHOW MNonHoLeHHas paboTa ¢
MynsTMMeaua.

B nounckax cnocoba nosbILLEHNS MPON3BOANTENBHOCTN Hanbonee
nepeposoro B Te rogbl 386D X-33, nHxeHepsol Intel ctonkHynuckb ¢
cepbe3HbiMu Nnpobnemamun. Ho pelleHnsa 6binu HanaeHbl. KOpoTKo nx MOXKHO
onucaTb LLIECTbIO CNOBaMU: K3LL, KOHBENEP, BCTPOEHHbIN conpoLeccop,

KO3 (PULMEHT YMHOXEHUS. DTU TEPMUHBI HA 95% onucbiBalOT JOCTOMHCTBA
486-ro. OcTtanbHble 5% 3TO Napa-Tponka MenkMx HOBOBBEAEHUN

K3LW

B 486-m npoueccope nosBunics BHYTPeHHUI kaw obbemom 8 KB, eauHbin
ANS AaHHbIX U MHCTPYKUMiA. Kaw nmen 4-kaHanbHy0 HabopHO-
accoumaTBHYIO apXUTEKTYpY 1 paboTan Ha ypoBHE hU3NYECKUX agpecoB
namatn. OH cogepxan 128 Habopos no 4 CTpPoku paamepom no 16 Ganr.
Kaw ymen pabotaTtb TONbKO CO CTpOKaMu, U ecnu npoleccop Tpebosan
Kakon-HMbyab 6anT, OTCYTCTBYIOLLMI B K3LLIE, TO KALU-KOHTPOMEpP 3arpyari
n3 O3Y Bcto 16-0anTHYO CTPOKY, CoaepKaLlyto Heobxoanumbln BanT.

Mpoueccop i486 Mor ncnosib3oBaTb U BHELLHUI KLU (BHE MUKPOCXEMDbI
npoueccopa). Y 486 nosBnca 2-x ypoBHEBOE KILLUMPOBAHUA: KILLI,
NHTErPUPOBaHHbLIN B A4P0 NnpoLieccopa, cTan HasbiBaTbCs K3LIEeM NepBoro
ypoBHs (L1), a K3 Hapy>XHbI, HAXOOALWMINCA HA MaTepPUHCKON nnare, -
Kawem BTOporo ypoBHs (L2). OueBnaHO, YTO K3LU NEepBOro YpoBHSA
dyHKUMOHMpPYeET bbicTpee BToporo. O6bem kalwa L2 B 3aBUCUMOCTM OT
MaTEepPUHCKON Nnatbl cocTaenan ot 256 go 512 K6. B cuctemHubix nnarax
386-x mogenen Hapy>Hbl K3 06bIYHO He npeBblwan 128 K6 (TMnnyHbIN
obbem - 64 K6). B mapte 1994-ro Intel, Boinyctns 486D X4, yBenuuuna
obbem kawa L1 go 16 K6



KOHBEWEP

KoHBewnep npoueccopa i486 nven 5 ctyneHen CnpaBeannuBoCcTy pagn CTOUT OTMETUTb, YTO Intel He n3obpeTtana
KOHBEeNepbIl, MO KpanHen Mepe, He Bbifia MMOHEPOM B 3TOM 06nacTu: NnepBble NPOLECCOPbI C MOMHOCTbIO
KOHBENEPU3NPOBAHHOW apXnTEKTYPOU NOABUIIUCHL paHbLle. Hanpumep, npoueccop Z-80000 ¢ 6-cTyneH4yaTbiM
KOHBeepoM Oblnn aHOHCMPOBaH eLle B Havane 1986-ro, HO MO HEKOTOPbLIM NPUYNHAM OH HE NPWXMKIICS B
NepcoHarnbHbIX KOMMNbIOTEPAX.

PLEOTA KOHBEWPA NPOUECCOPOB 486/PENTIUM

BHBEOFPKA AEKOAWFPOBAHUE

Brbopka KoMaHAbl dekoauposaHue JdekogMpoBaHWe ajpecos
M3 K3wa wvnu 03Y | KOMaHAb ONepaHA0B KOMaHAbl
| ]

BHNONHEHWE 3AMUCH

BrinonHeHWe apuiiMeTUYeCcKMX Januce pe3yneTaTa B K3W WNM pPerucTp
M NorMv4ecKMx onepaukM (Ky,ua - 3ABMCMT OT KOMAaHAL)
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BCTPOEHHbI/ COMPOLIECCOP

Conpoueccop (FPU, Floating-Point Unit) nomoraet ocHoBHOMY npoueccopy BbINOMHATL MaTteMaTuyeckmne
onepauuu Hag BellecTBeHHbIMK Yncnamu. HaumHasa ¢ 8086-ro unna conpoueccop npeacraensn cobou
OTOENMBbHYH MUKPOCXEMY, UMEIOLLLYIO TO XK€ HasBaHWe, YTO U LieHTpasnbHbIN NPoLEeccop, TONbKO C CEMEPKON Ha
KoHue: 8087, 80287, 80387. Mukpocxema 486-ro ctana nepson Mmmkpocxemon Intel co BctpoeHHbim FPU. B
CcoCcTaB npoveccopa bbin BBEAEH MaTeMaTUYECKUI conpoLeccop, NPorpaMmmMHO COBMECTUMBbIN C CONPOLLECCOPOM
387. [Npoueccop 486SX, noasmeLunnca 22 anpenda 1991 roga, otnvyanca Tem, 4TO He UMeS BCTPOEHHOIO
conpoueccopa. IHTepecHo 3ameTuTb, YTO cyuiecTBoBan 487SX npoueccop - no cytn, aHanor 486DX (CPU +
FPU), yctaHaBnmMBaembIv B rHE30 COMnpoLieccopa MaTtepuHckon nnatbl 486SX, n oTknovarowmim "ocHOBHON" SX-
npovweccop.

KO3®PUNUMEHT YMHOXEHNA

KoahduUMEHT YMHOXEHMUS - 3TO YNCNO HA KOTOPOE Hag0 YMHOXUTb TAKTOBYIO YacTOTy MaTEPMHCKOM NNaThl,
YTOObI MONYYMTb YACTOTY paboTbl caMoro npoueccopa. Ho k 486-m, nossueuinmcs B 1989 rogy, oH He umen
OTHOLLEHMA. OTK NpoLeccopbl paboTanu Ha YacToTe CUCTEMHOW NnaThbl, Takke kak u 386-e. NepBbiM
npoLeccopom, PYHKLUNOHMPYIOLWMM Ha YOBOEHHOW YacToTe MaTepuMHCKOW nnaTebl, ctan i486DX2-50,
ob6bsaBneHHbIn 3 mapTa 1992 roga. KoadhpuuneHT YMHOXEHNSA - OAHO U3 BaXKHENLLNX YNYYLLIEHUN U OHO TECHO
nepenseTaeTcs C BHYTPEHHUM KalleM. bes kalwa BBOAUTb KOIPPUUNEHT NoYTH 6eccMbICeHHO. IMeHHO
nosineHue i486DX2-50 n matepuHCKMX nnaT, NogaepKXmBatoLmx pasHble 4YacToTbl LWNHbI U KO OULNEHTDI
YMHOXEHMUS, 3a10XXnno OCHOBY A5 MPaKTUYeCcKoro "pasroHa" npoueccopos.

OCHOBHbIE XAPAKTEPNCTWNKA

TakTtoBasa 4YactoTta-25, 33, 50, 66, 75, 100 My, WWnHa 32 6uT, 1,25 MAH. TpaH3ncTopoB. Texnpouecc 1 MKH.,
agpecyemas namatb 4 6. BuptyanbHaga 64 T6. BetpoeHHbin KOLW 1 ypoHA. KoHBenep. FPU
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1993 roa - Pentium

~ |MNosasueninca B 1993 rogy npoueccop Pentium o3HameHoBan coboin HOBbI
|aTan B pa3BuTUM apxXUTEKTypbl X86, CBA3aHHbIN C aganTaumen MHOTUX
{cBomncTs npoueccopoB ¢ apxutekTypon RISC. OH nsrotoeneH no 0.8

MWUKPOHHOW TEXHOMNOIMMN U coaepXuT 3.1 MunnnoHa TPaH3UCTOPOB.
[MepBoHavanbHas peanunsauma bbina paccyntaHa Ha paboTy C TakTOBOM
yacTtoTon 60 n 66 MIU. MNo3xe nossBUNIUCE Takke npoueccopbl Pentium,

- | paboratowwme ¢ TaktoBom Yactotom 75, 90, 100, 120, 133, 150 n 200 ML,

| Mpoueccop Pentium no cpaBHEHWIO CO CBOMMM NpeaLLIeCTBEHHMKaMM

- {obnagaet uenbiM paAOM yry4LLEHHbIX XapakTepPUCTUK. [MaBHbIMK €ro
|ocobeHHOCTAMU ABNAIOTCS:

1 *oByxnoTokoBas cynepckansipHas opraHu3auus, gornyckatoLlas

| napannenbHoe BbINONHEHWE Napbl MPOCTHIX KOMAHA;

| *Hanuumne OByX HE3aBMCKMbIX ABYXKaHamNbHbIX MHOXECTBEHHO-

| |accoumaTtuBHbIX KaLLen Ans KOMaHa 1 AN AaHHbIX, 06ecnevnsaroLmx

BbIOOPKY AaHHbIX AN ABYX ONepauui B KaX40M TaKTe;

*ONHaMMn4eckoe nporHo3npoBaHne nepexonos,
'KOHBGVIepHaFI opraHmn3auund yCTDOVICTBa nnasatoLWen TOYKN c 8 CTYNEHAMMU;
*BONYHaAA COBMECTUMOCTb C CyLLEeCTBYOLLMMU npoueccopamun cemMencTea

~ 80x86.

CYTEPCKAJITAPHOCTb
KoHBenep Pentium cooepXuTt 9T e aTanbl YTO U KOHBEWEP MnpoLueccopa
486, HO caMmunx KoHBenepoB nNpubdasunocb. HoBas Mnkpocxema crana
nepBbIiM npoueccopom Intel, cnocobHbIM BbINONHATL 3a TakT CPA3Y [OBE
NHCTPYKLUMN. APXUTEKTYpPA, MPU KOTOPOM NPOLLECCOP MMEET HECKOSTbKO
KOHBENepoB, Nnosly4duna HassaHue "cynepckansapHon”, B NpOTUBOBEC CTapon,

AL

OLHOKOHBEWEPHOMU, T.e. "CKansapHON" apxmTekType.



PABOTA KOHBEWEFOB NMPOLECCOPA PENTIUM

U-KOHBEHEp

KOHBEWep
conpoueccopa

¥ -KOHBEWHEep

(Prefetch)
(Decode 1)
(Decode 2)
(Execute)
(Write Buffer)

sifopka

AEKOAMPOBAHME KOMaHAbL
AEKOAMPOBaHWME ONepaHjoB
BbNONHEHMEe KomaHAae CPU
3anuce pesynbTaTta

X1 - 1-4 cTagua BbNONHeHWMA kKomaHaw FPU
X2 - 2-4 CcTagua BLNONHEeHWMA kKomaHAaw FPU
WF - 3anuce pesynbTaTta

YnpoweHHas 6riok cxema ripoueccopa Pentium

Pentium nmeet 2 ueno4ncrneHHsix KoHBenepa - u u v. lNpasaa, oHK
He PaBHOLIEHHbI: IMTaBHbIM CYMTAETCs U-KOHBENEpP, OH
nogaepXXmMBaeT BECb HAOOP MHCTPYKUMIN U paboTaeT Ha NOMHYHO
KaTyLLKY. V-KOHBENEP UMEET HEKOTOPbIE OrpaHNYEHUsT N NNLWb
nomoraet ocHoBHOMY. OH ymeeT obpabatbiBaTb TOMLKO "MpocThie”
MHCTPYKUMN - LenovncrieHHas apudmeTmka, normyeckme
KOMaHAbl, KOMaHabl nepexoaa... Boobasok, oH He MOXeT
paboTaTb, ecnv ero 4eNCTBMA 3aBUCAT OT peayrbrarta
BbINOSTHEHMA KOMaHAb!, nayLen no u-KoOHBenepy. Ycnosun, rno
KOTOpPbIM onpefensdeTcs BO3MOXHOCTb "criapmBaHuUs" MHCTPYKLUWUN,
OKONNO AecATN. B MOMEHTLI, HE YOOBMETBOPAOLLNE ITUM
npaBunamm, v-KkoHBenep He 6epeT HOBLIX KOMaHA, NULLb
npoaBurasi No atanam Te, 3a BbIMONTHEHNE KOTOPbIX OH YXXe
B3sNncd. 3atem OH NpocTamBaeT, oxuaas drnaronpusaTHOM
cuTyaumn. B ocTanbHbIX crydasx npoueccop OgHOBPEMEHHO
BbINOSTHAET cpasdy 2 MHCTPYKLUUU, TOYHEE, YYMUTbIBAS KOHBENEPHYIO
apXUTEKTYpPY, NpaBuIibHeEN cKkasaTtb: "Ha pasnn4yHbIX CTaanax
BbINOSIHEHNA O4HOBPEMEHHO NPOABUraloTCA 2 NOTOKa
NHCTPYKLMIA".

NMPEOCKA3AHNE NMEPEXOOOB

Y KOHBENEPHON apXUTEKTYPbl 04HO criaboe MeCTo: Npu BbINOMHEHUN KOMaHA, YTObbl BbIOpaTh N3 NaMAaATn
cnenyroLyo, MHOrAa HYXXHO 3HaTb pes3ynbTaT BbINOSTHEHUS TeKyLen. [leno B TOM, YTO HEKOTOPbIE KOMaHAbI
(Hanpumep, yCNoOBHOro nepexoda) HapyLLalT NOPSAOK BbIMONIHEHNA UHCTPYKLUNI, NprKasbiBad NpoLieccopy
"nepenpbirHyTh" HE Ha cneayroLLyro MO NOPSAKY KOMaHAy, a Ha Kakyko-To Apyryto. B nobon mano-manbcku
CNOXHOW nporpaMmme 3To BCTpevaeTcs cnnowb U psaom. B npoctenwem cnyyae (kak B 486-m) KoHBenep byaet
XOaTb BbINOMHEHUS KOMaHAbI, ONpeaensoLwwen agpec creayowen MHCTPYKUUK, N ML 3aTeM MPUCTYNKUT K
Bblbopke. B Pentium e nosBunocb nHTepecHoe HoBLecTBO branch prediction - npeackasaHne nepexonos.
[Mpoueccop 3anoMUHAET CTaTUCTUKY NocnegHnX 256 nepexogoB U Ha ee OCHOBE BblAaeT NpeanonoXeHne o
cnenyrowem. Ecnn nepexon Obin npeackasaH BEPHO, yaaeTca nsbexarb NPOCTOA, eCinn HET - KOHBENEP
MOMTHOCTBLIO OYULLAETCA U HAYMHAET 3anoSTHATBCA CHOBA (Ha YTO TpaTUTCS BpeEMS).



FPU
2-e no 3Ha4ymMmocTu otnndmne Pentium ot 486-ro - ObicTpbi conpoueccop (FPU).
C noserneHnem Pentium cTtano o4eBUAHbIM: HET CMbICa COPEBHOBATLCA C ONTUMU3NPOBAHHbLIM COMNPOLIECCOPOM.
B pesynsrate nossuncs uensin psag urp (Quake, MDK), coTBopuMBLUMX peBOMOLMIO B UTPOBOM Mupe. brnarogaps
HoBoMy FPU, mowwHocTb Pentium'a okazanack goctatodHon ans nokasa Video CD 6e3 npnobpetenHns MPEG-
KapT, CTOALLMX COTHM O0NNapos.
[MpuynHa yckopeHus conpoleccopa KpoeTcs B ero HoBOW KoHBenepHoun apxutektype. MHcTtpykummn FPU cHavana
MNPOXOAAT MO U-KOHBEenepy Ao ctyrneHn D2 BknovnTensbHO, Nocrie Yero ceopaymsatot Ha ctynedn X1, X2 u WF
koHBenepa FPU (Ha cxeme). [Npryem MHCTPYKUNKM Ha LeNoYMCIIeHHOM KOHBENepe MOryT nNpoaBuratbCs BO BpeMs
npocyeTa AnuTernbHbIX MHCTPYKUMA FPU - MMeHHO ¢ ydeToMm aToro Obin ontumuanpoBaH Quake. MNMoyemy
KOHBEenep cornpoLieccopa cam He BbIbMpaeT MHCTPYKLMM? B OCHOBHOM 13-3a BONPOCOB COBMECTUMOCTH, a
oT4acTu - YTOBbI HE 3aHMMaTbCAa NpobneMamun agpecaunn B 3alLMULLEHHOM PEXUME, 3TY CIOXHYIO PYTUHY
AenaeTt OCHOBHOW NpoLieccop.

[pyras npuy4nHa yCKOPEHUsI, MyCTb U HE CTOMb Ba)KHas, - yBENMYEHME WUNHbI AaHHbIX 40 64 6MT. BHewWHsAs wuHa
AaHHbIX - 3TO MarucTpanb, nepegarwas MHopMaLUnio Mexay npoueccopomM n namatbio. Ocobo 3amMeTHO
YBENNYEHME LLMHBI NPOSIBUNOCH B CeEpbe3HbIX Nnporpammax, Hanogobue AutoCAD unn Corel Draw.

KOLW
C kawem cuTyauust HeogHo3HayHas. PasymeeTcs, oH ctan 6bicTpee (B OCHOBHOM, Briarogapst o6bemy), HO
nosBUNINCL U MUHYCbl. CHayana o rnaBHoM: kaw L1 B Pentium ctan pasgenbHbiM 1 yBenuuuncsa ¢ 8 Ao 16 Ko -
no 8 K6 Ha kaw KomaHA 1 Ko gaHHbiX. Oba Kalla nogaepKmMBatoT NoNMTUKY oTnoxeHHon 3anncu (Write Back),
XOTH B K3 KOMaHA 3anmcb 0Obl4HO HE NPOM3BOAUTCA.
Henb3sa ckasaTtb, 4TO 9TO O4HO3HA4YHO xopoLwo. He cnyvanHo npoueccopbl M1 pupmbl Cyrix umenun obLmin Kaw
L1 n B 3agadax, He TpebyroLmnx MHTEHCUBHbLIX FPU-BbIUMCIEHNA, NOKa3biBanu OTIINYHYKO NPOU3BOANTENBHOCTb.
Ckopee Bcero, 910 pasgeneHune B Pentium 6b1510 MOTMBMPOBAHO YNPOLLEHNEM CXEM HEKOTOPbLIX CTyNEeHeN
kKoHBenepoB (ctyrneHu PF n WB).
ELwe oanH MmnHyc: cTpoku kawwa ctanu 32-6antHeiMu (B 486-m cTpokn 16-6amTHble). C 0gHOM CTOPOHbI, 3TO
CHM3UMO YnCNo "cnyxebHbIX" TPaH3MCTOPOB, a C APYron - NpuBeno K HebonbLwoMy nageHnio 3PHEKTUBHOCTM.



1995 rog — Pentium Pro

[Mpoueccop Intel wecToro NokosieHNsA, COBMECTUMbIN C apXUTEKTYPON, x86.
[Mpoueccop 6bin aHoHcupoBaH 1 HosBpa 1995 roga, ogHako, 4OCTYNeH cTan
HecKkorbko noaxe. MNepBoHavanbHO NIaHNMPOBaNoCh 3aMEHUTb 3TUM
npoLeccopoMm BCo NnMHenky Pentium, ogHako, B ganbHeEWLWEM OT 3TUX MNS1aHOB
Intel oTkaszanack, 1 npoueccop NO3NLMOHMPOBANCcH, B OCHOBHOM, Kak
|npoueccop ans cepeepos 1 pabounx ctaHumn. Kpome Toro, npoueccop mor
| |6bITb Mcnonb3oBaH Npu c6opke MHOrONPOLIECCOPHOI KOHUrypaLumn (4o 4-x
{npoueccopos).
[Mpoueccopsl, BbinyLeHHbIe nog Mapkon Pentium Pro, Beinyckanuce TOMNbKO Ha
OLHOM siApe, N3BECTHbLIM Mo KOA4OBLIM HasBaHMeM P6. bbinn BbinyLweHb!
/ {mogenu ¢ TaktoBon Yactotom 150, 166, 180 n 200 MIy. Takke 6bin BbINYLLEH
{uHXxeHepHbIn obpasel ¢ YactoTon 133 MMy
|Hecmotps Ha HaszBaHue Pentium 9To SAPO CUILHO OTNYANOCh OT BCEX
npeabigywmx. Nommmo abCconoTHO HOBOM apXMUTEKTYpPbI, pa3paboTaHHON
He3aBMCUMO OT MNPOLIECCOPOB NATOrO MOKOSIEHUS ATOT NPOLLECCOP OTANYano
NPUMEHEHNE TEXHOSOMMN UHAMNYECKOrO UCMOMNHEHNS (M3MEHEHUS NopsiaKa
NCMONMHEHUS NHCTPYKLMIA) N apXUTeKTypa ABOMHOW He3aBucumon WwinHel (DIB),
Gnarogaps Yemy CHsSITbl OrpaHNUYEeHNS Ha NPOMNYCKHYIO CNOCOBHOCTL NaMSTML.
sasesasansess [IpoLlECCOP ObIn 3akrntodeH B 387-KOHTaKTHbIN Kopryc Tuna SPGA,
ycTaHaenvnBaembin B Socket 8
s B ogHoM Kopniyce pa3smellanock cpasy ABa KpucTanna — camo S4po
¥ npoueccopa u kaw-namatb L2. Kpome Toro, 6uina gobaeneHa ewé ogHa LWnHa,
22 E % KOTOpasi coeguHsana npoueccop ¢ kawem L2. B pesynbrate Bcero atoro obin
L ; |2 BnepBble NpUMeHEH kalw L2, paboTatowuii Ha yacToTe siapa. Kaw nepsoro
AnnnuEEEERegs yposHs cocTasnsan 16K6, a kaw L2 nepsoHavansHo umen pasmep 256K6 (tak
2RII2DN2TIIMILIILININN, ke BbInycKancs npoueccop Pentium Pro 200 ¢ kawem L2 o6bemom 512K6),
oaHako, 18 aBrycta 1997 roga 6bin aHoHcMpoBaH npoueccop Pentium Pro 200
¢ 1M6 kawa L2 Ha 6opTy.
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TexHuyeckne xapaktepucTukm sgpa P6

TakToBble YacTtoTbl (MIL): 150, 166, 180, 200

Yactota cuctemHon wnHbl (FSB) (MIMu): 60, 66

Pasmep kawa L1 (K6anT): 8 (419 gaHHbIX)+8 (4151 MHCTPYKLMIA)
HanpspkeHne nutanus: 3,1 nnm 3,3 B

KonnyecTtso TpaH3ucTopos B aape (MnH.): 5,5

Mnowagb kpuctanna sagpa (ks. mm): 195 nnu 306
Apnpecyemasda namaTtb: 64 Gant

PaspsigHOCTb perncTtpoB: 32

Pa3pagHOCTb BHELLHEN WNHLL: 64
PaspagHocTb WwnHbl agpeca: 36

Pasmep kawa L2(K6anT): 256 K6anT (ansa Pentium Pro 200 Takke 512K6 n 1M6)
MakcumarnbHoe TensnioBblgeneHne (BT): 47 S
Texnpouecc (Hm): 600 n 350 “IRIRAY QYK
Pasbém: Socket 8 M ol =
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1997 rog — Pentium i

[ poLieccopel Intel LLiecToro nokoneHus, NOCTPOEHHbIN Ha apxmTekType x86 U
: aHOHCVIpOBaHHbII/I 7 masa 1997 roga. Pentium |l 6b1n ocHoBaH Ha
MOLI,I/Id)I/ILI,I/IpOBaHHOM Pentium Pro ¢ po6asneHHbiMm 6nokom MMX u
HynyuLenHon o6paboTkoi 16-paspsaHbIX NpUNoxeHuin. B cuctemax,
|{NOCTPOEHHbIX Ha 6ase Pentium Il, Ha4an ncnonb3oBaTbCA HOBLIN CTaHAAPT
naMﬂTM — SDRAM, a Takxe HoBasi rpadmyeckas wmHa — AGP.
=-NepBble mogenu Pentium Il 661111 NpeaHasHavyeHbl AN pbiHKa NePCOHarbHbIX
- |[KOMMbIOTEPOB U n3rotasnueanuck Ha aape Klamath. OgHako Yepes HekoTopoe
__HiBpema BbILWNY npoueccopbl Pentium Il npegHasHadeHHble ANA NepeHOCHbIX
H{KkOMNbIOTEPOB (HOYTOYKM), BbILLWM NEPBbIE NPOLIECCOPbl Xeon NOCTPOEHHbIE Ha
z {Tex xe gapax, 4to u Pentium |l, kpome TOro, nosBUIMCbL HOBbIE NPOLIECCOPHI
nog mapkon Celeron, npeacraenstowimne cobom ypesaHHbin Pentium Il

Klamath

.[laHHOE SOp0 ABMSETCSA IBOSIOLMOHHBIM NPOLOMKeHMEM aapa P6, Ha KOTopoMm
611 nocTpoeH Pentium Pro. B Hero 6bino gobasneH 6riok MMX,
MOLEPHU3NPOBAHO 94p0, Tenepb € 16-6UTHBIMU NPUNOXKEHUSIMU STOT
npoueccop pabotan 3HaunTenbHO ObicTpee Pentium Pro. ApxutekTtypa
ABOVHOWN He3zaBncumon WnHbl (DIB) 6bina peannsosaHa n B Pentium 1. Bbin
yBenunyeH obbem kawa L1, Tenepb oH paBHsanca 32K6, a kaw L2 Tenepb
paboTan Ha NoNoBUHE YacToThl SApa, HO €€ 06beM Obin yaABOEH U COCTaBMAS
512K6. MNMpoueccop msrotasnuaasnca no 350 HM TEXHONOrMK 1 reHepupoBan
BornbLloe KonuyecTso Tenna, noatoMy Bckope Intel Bbinyctnna Pentium Il Ha
obHoBneHHoMm siape Deschutes.




Deschutes
26 anBaps 1998 roga Intel aHoHcupoBana npoueccop Pentium Il, nOCTpoeHHbIN Ha HOBOM si4pe, HOCsLLEee
kogoBoe nms Deschutes. YTtobbl oTnnunMTb Mogenun, pabotatume Ha oanHakoBbIX YacToTax (266 1 300 MlMy), Ho
N3roTOBIIEHHbIE HA pa3HbIX SApax, y NpoLeccopoB, NOCTPOEHHbIX Ha aape Deschutes, B KoHUe Ha3BaHuUs
aonucelBanu nutepy «A». B otnnume ot Klamath, gaHHoe sapo narotasnmeanoch no 250 HM Texnpoueccy, 4To
NO3BOMNIIO 3HAYUTENBHO CHU3UTb TEMNSOBLIAENEHNE N NOAHATL NaHKy MakcumarnbHoW YacToTbl 4o 450 MIu.
Takxe 9TO NPMBENO M K YMEHbLLUEHUIO pa3mepa sapa. [NepsoHavanbHO nepBble npoueccopbl (C YacToTamu 266,
300, 333, 350 1 400 MI'u) nmenu pasmep kpuctanna sgpa 131 KB. MM, 04HaAKO C BbIXO4OM HOBOW peBU3NN
AaHHOro siapa 94p0 Y 9TUX NpoLeccopoB 1 y moaenu ¢ Yyactoton 450MIMy pasmepsbl KpucTanna yMeHbLWUINCb 40
118 kB. MM. Mogenu ¢ yactoton 350MIly n Bbiwe pabotanu Ha wnHe FSB ¢ yactoton 100MI L.

Pentium Il OverDrive
Kak n paHbLue npoueccopbl cepumn OverDrive npegHasHayeHbl Ans MogepHu3aunm cCUCcTem npeablayLuero
nokoneHuns. B gaHHoM crnyvae ans mogepHusaumm cuctem Ha 6ase Pentium Pro. JaHHbIM npoueccop 6bin
NOCTPoOeH Ha aape P6T (npeacraensiet cobon moanduumpoBaHHoe aapo Deschutes) n npegHasHavancs ans
yCTaHOBKM B pa3beM Socket 8. To ecTb, brnarogaps aToMy NpoLECCOPY MOXHO ObIfIO, HE MEHSSI MaTEPUHCKON
nnatbl, NPMOBPECTM NPOLECCOP KOTOPLIA Mano Yem otnuyancs ot Pentium |l. Bbino BbinyLweHoO ToNbLKO aABe
mogenu ¢ yactotamm 300MIy (wnHa FSB pabotana Ha wactote 60MIMu) 1 333MIMy (¢ wnHonm FSB — 66MIL).
O6a npoueccopa 6binm BoinyweHbl 10 aBrycta 1998 roaa.

Tonga u Dixon

Ha ocHoBe aTux agep usrotaBnueanmcb MobunbHble npoueccopbl Mobile Pentium |l. Kotopble otnnyanuce ot
BEpCU AN NepPCOHanbHbIX KOMMLIOTEPOB MOHMXKXEHHBLIM HaNPS>XXEHNEM NUTaHUS N NOTPedneHns Toka, u,
cnepoBarternbHO, UMenu HebornbLoe TENNOBLIAENEHME, YTO U NO3BOMSANO UCMNOMb30BaTh UX B HOYTOYKax u
nanrtonax.



TexHMYecKne xapakTepuCcTUKN pasnnyHbIX sgep
LaHHble omHocsAwuecsi Ko ecemM ModesisiM
Anpecyemada namaTtb: 64 [Gant
Pa3psaHOCTb perncTpos: 32
Pa3psaHOCTb BHELLHEWN LUNHLI: 64
Pa3psaHOCTb WKHbI agpeca: 36
Klamath
TaktoBble YactoTbl (MI'L): 233, 266, 300
YacTtoTta cuctemHom wnHbl (FSB) (MI'u): 66
Pa3mep kawa L1 (K6anT): 16 (ona gaHHbIX)+16 (415 MHCTPYKLMIA)
Pa3mep kawa L2(KbanT): 512 Kb6anT, paboTtatoLmin Ha 72 YacToTe sapa
Hanps»xeHune nutaHuns: 2,8 B
KonnyecTtBo TpaH3ncTopos (MnH.): 7,5
MakcumarnbHoe TennoBblgeneHne (BT): 43
Texnpouecc (Hm): 350
Pasbém: Slot 1
Kopniyc: 528-koHTakTHbIM LGA noMeLLeHHbIN Ha neYaTHYo NnaTy U yrnakoBaHHbIN B 242-KOHTAKTHbIN KapTpuoxK
Tvna SECC
Deschutes
TaktoBble YactoTtbl (MI'L): 266, 300, 333, 350, 400, 450
YacTtoTta cuctemHom wuHel (FSB) (MI'y): 66, 100
Pa3mep kawa L1 (K6anT): 16 (ona gaHHbIX)+16 (415 MHCTPYKLUMIA)
Pa3mep kawa L2(KbanT): 512 Kb6anT, paboTtatoLimin Ha 72 YacToTe sapa
HanpsxeHne nutanmsa (B): 2,0
KonnyecTtBo TpaH3ncTtopos (MnH): 7,5
MakcumanbHoe TensnoBblgeneHue (BT): 27,1
Texnpouecc (Hm): 250
Pasbém: Slot 1
Kopniyc: 528-koHTakTHbIn LGA NOMELLEHHBIN HA NeYaTHY NnaTy N yNnakoBaHHbIN B 242-KOHTAKTHbIWM KapTpUaX
Tvna SECC (no3xe SECC2)



Tonga
TaktoBble YactoTbl (MI'L): 233, 266, 300
YacTtoTta cuctemHom wuHel (FSB) (MI'u): 66
Pa3mep kawa L1 (K6anT): 16 (ona gaHHbIX)+16 (415 MHCTPYKLUMIA)
Pa3mep kawa L2(KbanT): 512 Kb6anT, paboTtatoLmin Ha 72 YacToTe sapa
HanpspkeHne nutanus: 1,6 B
KonnyecTtBo TpaH3ncTopos (MiH.): 7,5
MakcumarnbHoe TensnoBblgenexue (Bt): 11,6
Texnpouecc (Hm): 250
Paszbém: 240-koHTakTHbIM MMC
Kopniyc: 615-koHTakTHbIM BGA NOMELLEHHbIN Ha NeYaTHY nnaTy 1 ynakoBaHHbIN B 240-KOHTAKTHbIWM KapTpuaxX
Tvna MMC (Mini Cartridge Connector)

Dixon
TaktoBble YactoTbl (MI'L): 266, 300, 333, 366, 400
YacTtoTta cuctemHom wuHel (FSB) (MI'y): 66, 100
Pa3mep kawa L1 (K6anT): 16 (ona gaHHbIX)+16 (415 MHCTPYKLMIA)
Pa3smep kawa L2(KbanT): 256 KbanT, paboTatoLmin Ha YacTtoTe agpa
HanpsikeHne nutanus: 1,6; 1,55 unn 1,5 B
KonnyecTtBo TpaH3ncTtopos (MnH.): 27,4
MakcumarnbHoe TennoBblgenexue (Bt): 13,1
Texnpouecc (Hm): 250
Pa3sbém: Socket 615, nn6o MMC (Mobile Module Connector)
Kopniyc: 615-koHTakTHbIM BGA nnu mBGA.



1998 roa — Celeron

Celeron — 6onbLloe ceMencTBo 6HOOKETHBIX X86-COBMECTUMbIX MPOLIECCOPOB
komnaHuu Intel. Cemencrteo Celeron npegHasHayanoch A5 NOCTPOEHUS
AeweBbIX KoMnbloTepos. Npoueccopbl Celeron nsHavanbHO
NO3NLMOHNPOBanuch Kak low-end npoueccopsl, U npegHasHavyanuck Ass
paclwupeHnst 4onn pbiHka komnaHum Intel. OgHoOW N3 NPUYNH HEBBLICOKOM LiEHbI
ABIISETCA UX HU3Kas!, MO OTHOLLEHMIO K CTapLUMM npoueccopam,
NPOU3BOLANTENBHOCTb.

MepBbIn npoueccop cemenctea Celeron 6b151 aHoHCUpoBaH 15 anpens 1998
roga v 6b1n1 nocTpoeH Ha ocHoBe Pentium 1. MNo3xe BbILWNKM npoLeccopsbl
OCHoBaHHble Ha Pentium Ill, Pentium 4 1 Pentium M.

o Bbinycka Celeron’a Intel akTmBHO BbITECHANACH C pbIHKA low-end Takumu
KOHKypeHTamun, kak AMD, co cesonm npoueccopom K6 u IDT, co cBonm
npoueccopom Winchip. Oba npoueccopa Obinu npegHasHayeHbl Ans yxe
ycTapeatowen nnargopmbl Socket 7. KoHkypupoBaTtb ¢ HUMKM Mor Toraa
Tonbko Pentium MMX, B TO Bpems, yXe, NO3ULNOHNPYOLLMNCA Kak NpoLieccop
ans low-end pbiHka. Ho npounssogutensHocty Pentium MMX yxe HadnHano He
XBartaTb, 1 Intel pelaeT BbINYCTUTL MPOLECCOP NOCTPOEHHLIN Ha apXUTEKType
Pentium Il n npu aTom ¢ LeHon npmnBnekaTesibHOM 49 NOCTPOEHUS
ManobrogkeTHoM cuctembl. B pesynerate Intel ynanock otBoeBaTh 60nbLUYHO
aonto pblHKa. lNpoueccop, kak n Pentium |l, Beinyckancsa ansa Slot 1, HO
ncrnons3osarsn kopnyc Tuna SEPP, B KOTOpOM HeT BepXHeEWN NiacTUKOBOW
KPbILLIKW.
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Covington
MepBble npoueccopbl cemenctBa Celeron 6b1nm BbinyLweHbl Ha sape Covington, npegcraenatowee cobon a4po
Deschutes 6e3 kawa BToporo yposHs. OTCcyTCTBUE K3la L2 NnpuBeno K Tomy, YTo npoueccop Obin 3amMeTHO
MEHee npou3BoAnTENbHLIN, Yem gaxe Pentium MMX, n aTto nputom 4to yactoTta Celeron o 6bina 6onblue. B
pesynerare Nony4Ymnoch Tak, YTO Ha CMEHY CTapOMYy MPOLIECCOPY NpuLLes NPoLeccop ¢ HOBOW apXUTEKTYPOU, HO
Npyv 9TOM 3aMeTHO boree MeaneHHbIN. BonbLIMHCTBO 3KCNEPTOB HEraTMBHO OT3bIBasiIMCb O HOBOM MpoLeccope,
eMy Jaxke [arnuv HeCKosibKO Npo3BuLy, Takne kak Slugeron, Celery (cenbaepen) nnu Deceleron. Bece ato
BbIHyAuso Intel GeicTpo BbINycTUTE HOBOE AP0 — Mendocino. Ha agpe Covington 6b1510 BbinyLLEHO BCEro ABe
mogenu ¢ Yyactotamu 266 n 300 Ml .

Mendocino
Anpo Mendocino BO MHOFOM UMEET TY Xe apXUTEKTYpy, 4To 1 Katmai, XxoTa n BbinyweHo paHblie. Kaw L2 661
NHTErPUPOBAaH B 94P0 U, COOTBETCTBEHHO, pa3MeLLancs Ha O4HOM KpucTanme ¢ S4poM, 4To No3Bonuno paboratb
kawy L2 Ha yacTtoTe sapa. Ecnn 66l He yactota FSB, koTopas 6binia npegHamMepeHHo ymMeHbLUeHa o 66 MITu, 1o
3TOT npoueccop Mor 6bl onepeanTb, NO NPOU3BOAUTENBLHOCTU, N Bonee Aoporne NPoLeccopsbl, BblMyckaeMble
Intel. HecmoTtps Ha yacToTy FSB 66 MI'u, aTtoT npoueccopbl Celeron, ¢ yactotamu okono 300 MIy, 6binn
NonynsaApHbI cpeau OBEPKITOKEPOB, TakK Kak yBenuyeHue vyactotel FSB o 100 My ansa atnx moaenen He
coctaBndano Tpyaa.ytobbl otnnunte npoueccop Celeron 300 MI'u, Ha sape Mendocino oT aHanorM4yHon Moaenu
Ha agpe Covington, 66110 peLleHo B KOHLE Ha3BaHWs Mogenu Ha sape Mendocino ctaBuTb bykBy «A» —
Celeron 300A.M3Ha4anbHO npoueccop Bbinyckancs ansa Slot 1. Ho BBuAay toro, 4to kaw L2 66101 nHTerpmpoBaH B
aapo, Intel pewwaet otkasaTtbes ot Slot 1 u MCnonb3oBaHNA KapTPUKEN, U NEPEXOLUT K HOBOMY TUMY KOpryca
(PPGA) n HoBomy pasbemy (PGA-370, nssectHomy Tak xe kak Socket 370), 4To NO3BOMNIO CHU3UTL
cebecToMmMoCTb npoueccopa U YyMeHbLUMTb pa3mMepbl cnctemsl. [poueccopbl ans Slot 1 npogomkanu
BblnyckaTbCcs napannensHo. MNepsbin npoueccop Celeron ans Socket 370 6bin BoinyLeH. lNocneaHen moaensto
Celeron gnsa Slot 1 saBnsieTca npoueccop ¢ Yactoton 433 MIy, ogHako OblNo BbINYLEHO MHOXECTBO aganTepoB
— nepexoaHukos ¢ Slot 1 B Socket 370. 310 no3sonuno yctaHaenueaTtb 1 6onee GbicTpblie Mogenu (466 My, n
6onee) B Slot 1.

Mobile Pentium Il Celeron

25 aHBapsa 1999 roga 6bina BbinyLleHa MobunbHas Bepcus npoueccopa Celeron, kotopas 6bina BbinyLleHa Ha
sgpe Mendocino. OT cBoero HacTonbHOro cobpara 370 94P0 HUYEM HE OTNIMYaNoChb, KPOME YMEHbLUEHHOIO
HanpskeHusa nutaHna (1,6 B nnu 1,9 B). INpoueccopbl Mobile Pentium || Celeron He nogaepxunBatoT TEXHONOIMIO
aHeprocbepexeHnsa SpeedStep



1999 rog — Pentium lli

- Kak n B cnyqae ¢ Pentium Il, komnaHnus Intel BbinycTuna Heckonbko
moamndpukauum npoueccopa Pentium lll: Pentium 1l Xeon, Pentium IlI Celeron,
Mobile Pentium Il n 06bl4HbIM Pentium Il 4ns nepcoHanbHbIX KOMMNBIOTEPOB.
Mpoueccop Pentium Il yHacnegosan 6onbLuyto YacTb apxutekTypbl Pentium 1l
— 3710 1 6nok MMX 1 AnHamunyeckoe BbINOMHEHME KOMaH4 U MHOroe apyroe,

O HaKO, OH MOSyYUST 1 HOBbIE YHUKAmNbHblIE BO3MOXHOCTU, KOTOPbIX HE BbISIO B
Pentium II, n koTopble gaBann emy HeocrnopnmMmoe NpPenMyLecTso B
NPOU3BOAUTENBHOCTU NPU TOW Xe TaKTOBOW YacToTe

Katmai
MepBoe sapo ucnonbsyemoe B Pentium lll. OHO BO MHOrOM 6bIS10 aHanNornM4yHo
anpy Deschutes, ncnonbsyemomy B nocnegHnx mogenax Pentium |l. Ho B
HoBOM sipe 6bin paclwmpeH Habop SIMD-pacwmnpeHui, KOTOpbIN Tenepb

- BKMo4van B cebs Habop komaHa U3BecCTHbIN Kak SSE. bbin ycoBepLleHCTBOBAH

MexaHM3M NOTOKOBOro AoCTyna K namstn. Ho npoueccop BCE eLlé Bbinyckasncs

B kopnyce SECC2 n yctaHasnusarncs B pasbem Slot 1. MisHavanbHO npoueccop

pabotan c yactoton FSB pasHon 100MIu, ogHako 3atem, 27 ceHTsabpsa 1999

roga, Intel Beinyctuna npoueccop, Kotopbin uMmen wuHy FSB paboTtatoLuyto Ha

yactote 133MIu. YTobbl OTNMYaTbL BEPCUM NPOLECCOPOB, UMEIOLLINX Pa3HYHO
4YaCTOTY CUCTEMHOM LUKMHbI, BbINo peleHo 4o6aBnATb B KOHLE Ha3BaHMS
npoueccopa nutepy «B», KoTopasa AomkHa 0603Ha4YaTb NPoLEeCccopbl UMetoLLme
cuctemHyto wuHy 133MrIu. !
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Coppermine
25 okTa6psa 1999 rona kopnopaums Intel BeinyckaeT HoByto Bepcuto Pentium Ill, nocTpoeHHyto Ha HOBOM sigpe
Coppermine. Coppermine o4eHb NOX0X Ha CBOEro npeawecTBeHHnka — aapo Katmai (paspaboTymnkmn aTo 1 He
CKpblBanu), oH BbIMOMHEH € ucnosnb3oBaHem 180 HM Texnpouecca, Tenepb Ko L2 nHTerpnpoBaH B S4p0 U
paboTaeT Ha 4YacTtoTe sapa. beinu BeinyweHbl mogenn nmesLlumne Yactoty FSB kak 100MIy, tak n 133MIy, ans
NX pasnu4ns rno npexHemMy ucnornb3oBanacb nurepa «B» B KOHUE Ha3BaHUSA. A 4TOObI OTNMYaTb NPOLIECCOPHI,
paboTatoLme Ha ogHOM YacToTe aapa, HO nmeBLne pasHble agpa (Katmai nnn Coppermine) 661110 peLlleHo B
KOHLe Ha3BaHUS npoLieccopa, ocHoBaHHOro Ha aape Coppermine, nucatb nutepy «Ex» (Hanpumep, Pentium
[11-533EB ocHoBaH Ha sape Coppermine u umeet yactoty FSB pasHon 133MIy). HoBbIM npoueccop nmen
HoBbIN TUM Kopnyca — 370-koHTakTHLIM FC-PGA 1 yctaHaBnusarcsa B pasbém Socket 370, ogHako MHormne
mMoaenu 6binu BbinyLLeHbl 1 B moandukaummn ansa Slot 1. B HoBoM npoueccope yaanocb CHU3UTb HanpsikeHne
MNTaHUSA, YTO CYLLLECTBEHHO YMEHbLLUUIIO KONMYECTBO Tenna, Bblaensemoe npowueccopom. B npoueccopax Ha
sgpe Coppermine, paboTtatowmx Ha YyacTtoTax, 6onbwmnx 11Ty y Intel BO3HMKNKN CRIOXHOCTU C UHTErPUPOBAHHBLIM
kawem L2, KoTopbi He Mor paboTaTtb Ha YacToTe 6onben 11TY. U nepBble U3 3TUX NPOLLECCOPOB BbINN
HecTabunbHbl B paborTe.
Tualatin
Ha HoBOM npoLleccope ucnbiTanu HOBYI TEXHOMOIMIO Npon3soacTea — mx narotasnmeanu no 130 HM
Texnpoueccy. dpyrnx nsmeHeHun B 3Tom siape 6bino He MHOro, cpeaun HMx — texHonorus «Data Prefetch Logicy,
KoTopasi AoSMKHa Bblna NoBbICUTL NPOM3BOAMTENBHOCTD, 3arpy»asi B KaLW-NaMATb AaHHble, HeoOXoanMbIe B
AaHHbIA MOMEHT NpunoXxeHuto. B pesynsrate npoueccop okasancs boictpee yem Pentium 4, paboTtatowmin Ha
6onblion YactoTte. Tak Kak pa3paboTyumkm He XoTenu, YTobbl 3TOT Npoueccop KoHKypupoBan ¢ Pentium 4, oHu
ypesanu kalw-namsTtb L2, B HaCTonbHOM Bepcum npoueccopa, go 256K0. Npoueccopbl Ans cepBepoB e
Bbinyckanucb ¢ 512K6 kaw-namatn L2 (y HUX B KOHLe Ha3BaHUA nmeetcs bykea «Sy»). NMpoueccop Obin
npegHasHa4vyeH anga Socket 370, Ho umen Tmn kopnyca FCPGA2 (noxox Ha nepsble Pentium 4) u pabotan, B
OCHOBHOM, C HanpsXeHnemM nutaHunsa 1,5 B, n03ToMy OH He Oblf1 COBMECTMM CO CTapbiMU MaTEPUHCKUMMU
nnaTamu.
Mobile Pentium Il
MobunbHble Bepcun npoueccopa Pentium Il Beinyckanuck Ha sgpax Coppermine n Tualatin, 3Tu npoueccopsl
OTfIMYanucb OT HacTOSbHbLIX (desktop) Bepcnn NOHWKEHHBIM HanNpPsXXeHUEM MUTaHUA U NOALEPKKOMN TEXHONOMM
SpeedStep, koTopasi yMeHbLUana 4yacToTy gapa npoueccopa (cnegoBaTtenbHO, U NOTPebnaemMyto MOLLHOCTD).
Bce npoueccopbl cepum Mobile B pexxume aHeprocbepexeHunss Takke YMEHbLUANN 1 HanpskeHne nutaHus.



1999 rog — Celeron

Coppermine-128
o0 & Pl eoes -[Mpoueccop oTHocuTcs kK cemenctay Pentium 1l Celeron. YacTto, 4Tobbl oTnnyatb
npoueccopbl Pentium Il Celeron ot npoueccopoB Pentium [l Celeron, nepBbie 4acto
nmeHytot Celeron Il. Agpo Coppermine-128 noctpoeHo Ha agpe Coppermine, Npun 3TOM, Kak
1 paHblue, Kl L2 paBeH 128K6aiiT, 4To OTpaXeHo B Ha3BaHUW AApa; YactoTta WwiuHbl FSB
cocTtaBnsetr 66 MI'y. B octanbHOM sigpa doakTndeckn naeHtndHbl. 3 sHeapsa 2001 roga Intel
npeactaensieT Celeron 800, nepBbIn npoueccop cemencrtea Celeron, KOTOpbIN UCNOMb30Ban
lwinHy FSB wactoton 100MIy,
MepBble npoueccopbl Celeron Ha agpe Coppermine-128 (ctennuHr cB0) paboTtanu npu
L G “lHanpspkeHun nutanusa agpa 1,5 B, ogHako nosxe Gbinuv BbinyLLeHbl MPOLIEeCCopbl, KOTopbie
OblfnIn OCHOBaHbLI HA HOBOW PEBU3NK Sapa, U UCnonb3oBanu HanpskeHme 1,7 B (cTennuHr
cC0) n 1,75 B (ctennuHr cDO0). B otnnyme ot npoueccopos Ha ctennuHre cBO oOHOBNEHHbIE
npoueccopbl Obinn 6onee ctabunbHbl U Nerye pasroHANUCb
HoBble npoueccopsl, kak n Pentium I, nponssoannuncek ana Socket 370 n ncnonb3oBanu T1n
kopnyca FC-PGA.

Mobile Pentium [II Celeron
B npoueccopax ncnons3oBanucek sapo Coppermine-128, HO npoueccopbl n3HavarnbHO
NCMONb30Basniv CUCTEMHYHO LWNHY YacTtoTon 100MI L, a no3dxe 6bInn BbiNyLLEeHbI MPOLECCOopbI
¢ wuHom 133MIu. Mpoueccopbl cepun Mobile Pentium Il Celeron He nogaepxunsatoT
TexHonormo SpeedStep. B cepun Pentium |II Celeron Ha siape Coppermine-128 Tak e Obinv
BbiNyLWeHbl MOOUITbHBLIE MPOLECCOPbI C MOHWXEHHBIM HaNPsKEHNEM, NpeaHasHavYeHHbIe As
YCTaHOBKM B Hegoporne noptatmBHble MobunbHble MK, Bbinn BeinyweHbl mogenn Mobile
Pentium [Il Celeron 600 L 1 500 L (21 masa 2001 roga). Npoueccopbl 0bnagany NOHMKEHHbIM
HanpsbxkeHnem (1,35B, npotue 1,6 y obblvHON MobunbHoW Bepcumn Celeron Coppermine-128).
Bbinn BeinyweHbl npoueccopbl Mobile Pentium [l Celeron co cBepxHU3KuM noTpebneHnem.A
Takke Mobile Pentium III Celeron 600 U n 500 U. NMpoueccopbl cepun Mobile Pentium 1l
Celeron Ha agpe Coppermine-128 Bbinyckanncb B 495-KkOHTaKTHbIX Kopnycax Tuna mPGA2
nnn BGA2 1 npegHasHavyanuch Ans yCTaHOBKW, COOTBETCTBEHHO, B Socket 495 nnu
npunameBanncb HENOCPEACTBEHHO K MaTePUHCKON nnare.



Tualatin

=

‘| CnenytoLas cepusi npoueccopoB Celeron 6binia nocTpoeHa Ha

sape Tualatin. B HoBom Celeron'e Intel ncnons3oBana kaLu-
namaTb L2 o6bemom 256 Kbant n wunHy FSB 4YacTtoTomn
100MI u. MNMepBoHayvanbHo, 3 aHBaps 2002 roaga, ctanu
aocTynHbl mogenu ¢ yactotamn 1,0 u 1,1 U, 4TOBBLI OTNKYATL
X OT aHanorM4vHbIx moaeneun Ha sgpe Coppermine-128, B
KOHLIE Ha3BaHMSA HOBbIX NpoLeccopoB AobaBnsanu 6yksy «Ay.
[laHHOe aapo ABNSeTCs NocrneaHuM, UCnonb3yroLee

. apxuTekTypy P6, xoTa B ganbHeunLwem Obinin BbiNyLWEHbI
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Celeron M, oH npeaHa3Hayancs Tonbko anst MoounbHbIX K.
Mobile Pentium IlI Celeron
21 auBaps 2002 roga Intel Beinyckaet npoueccopbl Celeron Ha
sape Tualatin ang modunbHbIx MNMK. OT HacTonNbHbIX
NpPOLECCOPOB OHM OTNUYANNCh MOHUMXXEHHbBIM HaMNPsKEHNEM
nnuTanuda. B mobunsHon cepun Celeron oB Ha sape Tualatin
ObINu BbINYLLEHbBI NPOLECCOPLI, Y KOTOPbIX YacToTa FSB
coctasnana 133MIy. Kak n npexxage 661510 4OCTYNHO TPy cepumn
NPOLIECCOPOB: MODOUIIbHBIE MPOLIECCOPbLI, NPOLECCOpPbI C
NOHMKEHHbLIM 3HepronoTpebneHnem (cepusa Low Voltage) un

-l NPOLIeCCcopbl CO CBEPXHU3KNUM 3HEepronoTpedneHmem (cepus

Ultra Low Voltage). Kak n paHbLue, npoueccopbl cepum Mobile
Pentium Il Celeron He nogaepXuBatoT TEXHOMNOMIO
SpeedStep.



TexHn4Yeckne xapakTepuUCTUKU pasnnyHbIX Saep
[laHHble OTHOCSLLMECH KO BCEM MOESSM
PaspsagHocTb pernctpos: 32
Pa3psagHOCTb BHELWLHEW LWKHbI: 64
MopaepxmBaembit Habop MHcTpykumn: 1A32, MMX, SSE
Katmai

[lata aHoHca nepBou mogenu: 26 despans 1999 roga
TaktoBble YactoTbl (MI'L): 450, 500, 533, 550, 600
YacTtoTa cucremHon wuHel (FSB) (MI'y): 100, 133
Pa3mep kawa L1 (K6anT): 16 (ona gaHHbIX)+16 (415 MHCTPYKLUMIA)
Pa3mep kawa L2(KbanT): 512, paboTatowmin Ha 72 YacToTe sapa
HanpsxeHne nutaHma: 2,0 B (npoueccop Ha 600MIMy — 2,05 B)
KonnyecTtBo TpaH3ncTopos (MnH.): 9,5
MakcumanbHoe TennoBblgeneHune (BT): 34,5
Texnpouecc (Hm): 250
Pa3bém: Slot 1
Kopniyc: 570-koHTakTHbIn OLGA NoOMeLLEeHHbIM Ha NevaTHyo NnaTy U ynakoBaHHbIN B 242-KOHTaKTHbIN
kapTpunax tmna SECC2

Coppermine ansa Slot 1
[lata aHoHca nepson mogenu: 25 oktabps 1999 rona
TaktoBble YactoTtbl (MI'y): 533, 550, 600, 650, 667, 700, 733, 750, 800, 850, 866, 933, 1000, 1133
YacTtoTta cuctemHon wuHel (FSB) (MI'y): 100, 133
Pa3mep kawa L1 (K6anT): 16 (ona gaHHbIX)+16 (415 NHCTPYKLUMIA)
Pa3mep kawa L2(KbanT): 256, paboTatowmin Ha YacToTe aapa
HanpsxeHne nutaxHma (B): 1,65; 1,7
KonnyecTtBo TpaH3ncTopos (MfH.): 28
MakcumarnbHoe TennoBblgeneHue (BT): 26,1
Texnpouecc (Hm): 180
Pasbém: Slot 1
Kopniyc: 495-koHTakTHbIM OLGA NoOMeLLEeHHbIM Ha NevaTHyo NnaTy U ynakoBaHHbIN B 242-KOHTaKTHbIN
kapTpuax tmna SECC2



Coppermine gna Socket 370

[aTta aHoHca nepBon mogenu: 25 oktsabps 1999 roga
TaktoBble yacTtoTbl (MIy): 500, 533, 550, 600, 650, 667, 700, 733, 750, 800, 850, 866, 900, 933, 1000, 1100,
1133
YacTtoTta cuctemHonm wuHel (FSB) (MI'y): 100, 133
Pa3mep kawa L1 (K6anT): 16 (ona gaHHbIX)+16 (415 NMHCTPYKLMIA)
Pa3mep kawa L2(KbanT): 256, paboTatomin Ha YacToTe agpa
Hanps»xeHne nutanuma (B): 1,6; 1,65; 1,7; 1,75;
KonnyecTtBo TpaH3ncTopoB (MfH.): 28
MakcumanbHoe TennoBblgenexune (BT): 37,5
Texnpouecc (Hm): 180
Pa3sbém: Socket 370
Kopnyc: 370-koHTakTHbIn FCPGA

Tualatin
[lata aHoHca nepsou mogenu: 21 uonsa 2001 roga
TaktoBble YacToTbl (MIL):
CepBepHble Bepcuu: 700, 800, 1133, 1266, 1400
HacTtonbHble Bepcun(desktop): 1000, 1133, 1200, 1333, 1400
YacTtoTta cuctemHon wuHel (FSB) (MI'y): 100, 133
Pa3mep kawa L1 (K6anT): 16 (ona gaHHbIX)+16 (415 MHCTPYKLMIA)
Pa3mep kawa L2(KbanT): 512, 256
HanpsxeHne nutanuua (B): 1,45; 1,5; 1,75
KonnyecTtBo TpaH3ncTopos (MnH.): 44
MakcumanbHoe TennoBblgeneHue (BT): 32,2
Texnpouecc (Hm): 130
Pa3sbém: Socket 370
Kopnyc: 370-koHTakTHbIN FCPGA2



Coppermine Mobile
[laTta aHoHCa nepBon mogenu: okTadbpb 1999 roga
TaktoBble YactoTtbl (MIu): 400, 450, 500, 600, 650, 700, 750, 800, 850, 900, 1000
YacTtoTta cuctemHomn wuHel (FSB) (MIMy): 100
Pa3mep kawa L1 (K6awnT): 16 (ona gaHHbIX)+16 (415 NMHCTPYKLUMIA)
Pa3amep kawa L2: 256 Kbant
HanpsxeHne nutaxHma (B): 0,975—1,7
KonnyecTtBo TpaH3ncTopoB (MfH.): 28
MakcumanbHoe TennoBblgenexune (BT): 34,0
Texnpouecc (Hm): 180
Pasbém: Socket 495, nmbo npunanBanncb K MaTePUHCKON nnaTte
Kopniyc: 495-koHTakTHbIn BGA2 nnu mBGAZ2.

Tualatin Mobile

[lata aHoHca nepBou mogenu: utoHb 2001 roga
TaktoBble yacTtoTbl (MIy): 700, 733, 750, 800, 850, 866, 900, 933, 1000, 1066, 1133, 1200, 1266, 1333
YacTtoTta cuctemHom wuHel (FSB) (MI'y): 100, 133
Pa3smep kawa L1 (K6anT): 16 (ona gaHHbIX)+16 (415 MHCTPYKLUMIA)
Paamep kawa L2: 512 Kbant
HanpsxeHne nutaxuma (B): 0,95—1,4
KonnyecTtBo TpaH3ncTopos (MfH.): 44
MakcumarnbHoe TennoBblgeneHne (BT): 22
Texnpouecc (Hm): 130
Pasbém: Socket 478, nmbo npunaneBanncb K MaTePUHCKON nnaTte
Kopniyc: 478-koHTakTHbIn MFCPGA nnu 479-koHTakTHbin mFCBGA



