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Ha3HayeHune O3Y

OneparnBHasa namatb (O3Y) - npegHa3sHadYeHa
A1 BPeMEeHHOro XpaHeHusi AaHHbIX U KOMaHA,
Heob6xoaNMbIX NMpoLeccopy A1 BbIMOJIHEHUST UM
onepayui.

OnepaTtmnBHass naMaTb nepegaér npoyeccopy
AaHHble HenocpeAcTBeHHO, /60 4Yepe3 K3IL-
namartb. Kakpgas sdesika onepaTtmBHOW naMsTm
nMeeT CBOH MHAMBUAYaIbHbIA agpec.

DDR SDRAM (double-data-rate two
synchronous dynamic random access memory -
yABOEHHasi  CKOpPOCTb nepegaym  AaHHbIX
CUHXPOHHOH namMsaTm c npon3BOJ/IbHbIM
AOCTyrnoM) - THUMN nNaMATH, MUCMOJIb3yeMOh B
KOMMblOTEpPax.
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HaszHayeHne O3Y



Ha3HayeHune O3Y

DIMM (Dual in-lane Memory Module -
ABYXCTOPOHHMI MoOA[Y/Ab namMsaTn) - ¢opm-
¢gakrop moayneii namsarn DRAM.

HaszHayeHne O3Y




Buagbl naMmaTmn

Ha cerogHa Hamb6osibluee pacrnpocTpaHeHne MMerT ABa Buga naMaTn:

SRAM (Static RAM) - O3Y, cobpaHHoe Ha Tpurrepax, Ha3biBaeTCsi CTaTn4yecKoM
naMsaTbi0 C TMpPOM3BOJIbHBIM [OCTYNOM WJIMW MPOCTO CTaTUYECKON nNaMSATbIO.
JoCTOMHCTBO 3TOrO0 BMAga namMsaTn — ckopocrtb. Hegocrarok — BbiCOKkasi LjeHa.

DRAM (Dynamic RAM) - 6os1ee 5KOHOMMYHbIA BNA NaMaTHn. [Qna xpaHeHuss pa3psiga
HCro/Ib3yeTCcss cXxeMa, COoCTosiljasi U3 OJHOIro KOHAeHcaTtopa M OAHOro TpaH3ucropa.
AdocromnHcTBa: pewaer npobsemy OPOroBrU3Hbl 1 KOMMAaKTHOCTH.

Hepocrarkn: Bo-nepBbiX, NaMsATb Ha OCHOBE KOHAEHcaTtopoB paboraer measnieHHee,
BO-BTOpPbIX, CYLJE€CTBEHHbIi MMHYC — KOHAEHCATopbl CKJIOHHbI K <«CT€KaHMHIO»
3apsifa; npouje roBopsi, CO BpEeMEHEeM KOHAEeHCcaTtopbl pa3spspHkarrTcsa. [ns sroro
3apsiq KoOHAeHcaTtopoB HeobxoguMoO pereHepupoBaTb 4Yepe3 ornpeAenéHHbIN
HHTEepBaJsl BpeMeHU — [1J71I1 BOCCTaHOBJIEHHS.

Takum o6pa3zoMm, DRAM pgeweBse SRAM un e€ nJ/JIOTHOCTb Bbille, 4YTO
NMo3BOJIAE€T Ha TOM >K€ MNPOCTPAHCTBE KPEeMHMEBOW IMOAJIOKN pa3MelyaTb
6o/s1blIe 6MTOB, HO NpMN 3TOM eé bbicTpogelictBue Hmxe. SRAM, HaoboporT,
6os1ee 6bICTpasi naMsite, HO 3aro U Aoporxke. B cBsA3n ¢ 3TUM OObIYHYIO
namsitb CTposit Ha moaynsix DRAM, a SRAM ucnonb3yercsi 4/is1 NOCTPOEHMUSI,
HanpuMep, K3W-naMsaT B MUKporipoyeccopax.
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Buagbl namaTmn



YcrpoicTBo namaTm

dusnyeckn namsatb DRAM COCTOMT M3 sIYE€eK, CO3[4aHHbIX B
noaynpoBoAHNKOBOM Marepuasie, B Ka>KAoOH MN3 KOTOPbIX MOXKHO
XpaHUTb onpeaesiEHHbIA 06bEM AaHHbIX, OoT 1 A0 4 6MT. COBOKYMHOCTb
fiYeeKk TakKo#W NaMsaTH o06pas3ylT yC/NOBHbIA «MNPSAMOYroJsibHNUK>,
cocrosilymii M3 onpegeséHHOro KoJn4ecrBa CTPOK M CTon6yoB. OANH
TaKoi <«INpsIMOYro/sibHUK>» Ha3blBaeTcsl CTpaHuUe#d, a COBOKYMHOCTb
CTpaHnLU Ha3biBaeTrcsi 6aHKOM. Becb Habop siueeK yC/I0OBHO AEJINTCSA Ha
HecKoJ/1bKo obnacreii.

llpn oTcyrctBMM nopayn 3SJ/1€KTPOSHEPruu K MaMsiTM 3TOro Ttuna
nponcxoauT paspsii KOHAEHcaTopoB, M nNaMsTb OfNycTowaeTcs
(obHynsiercs). [Ans noaaep)<aHnsi Heo6XxoAMMOro HanpsHKeHUs1 Ha
obk1agKax KOHAEHCAaTOpPOB SIYE€EK M COXPaHEHUSI NX COAEPIHMMOro, nx
Heo6xognMMoO neprnoAMYecKM noAsapsikatb, [MNpuaaras K HUM
HanpsHpKeHusi Yyepe3s KOMMYTHUpYoUne TPpaH3UCTOpPHbIe Kitouyun. Takoe
ANHaMn4yeckoe noaAep>xaHue 3apsija KoHAeHcaTtopa  siIBJisieTcs
OCHoOBoOIoJararowyumM rMpuHUNNOM pab6orel namarn Ttuna DRAM.
KoHaeHcaTopbl 3aps»KaloT B C/lyyYae, Korga B «si4eiKy>» 3anncbiBaercsl
€AMHNYHBIA 6MT, KN paspspKalT B C/ly4Yyae, KOrga B «SYEHKy»
Heob6xoANMO 3anucartb Hy/1€Boi 6MUT.

Ba>kHbIM 3JIEMEHTOM NaMATHU 3TOro THUMNa SABJISETCS YyBCTBUTEJIbHbIH
ycunurerns, noAKII0YeHHbIH K Ka)kgomy us3 cron6yoB
«npsimoyrosibHuka». OH, pearnpyss Ha cnabblii NOTOK 3J/IeKTPOHOB,
YCTPpEMUBLUNXCS  Yepe3  OTKPbITbie TPaH3UCTOpbl C O6K/1agoK
KOHAEHCaTopoB, CYNTbIBAET BCIO CTpaHuUy LesnkoM. MMeHHO cTpaHuua
ABJIAETCA MMHMMAaJIbHON nopuynelri obMeHa C ANHaAMMUYECKON NaMATbio,
NnoTOoMy 4YTO 06MeH AlaHHbIMMU C OTAEJIbHO B3SITOH SA4EHKO) HEeBO3MOX(EH.

lpyn ob6pawjeHnn K ss4Yeike NamMaTN KOHTPoOJIJIep rnamMsaTn 3agaér Homep
6aHka, HoMep CTpaHuubl B HEM, HOMEp CTPOKN U HOMep CTo16uya N Ha
BCe 3Tu 3anpocbl TPaTUTCA BpeMsi, MOMMUMO 3TOro JOBOJIbHO 60/1bLUOH
nepmog yxoauT Ha OTKPbITME M 3aKpbiTMe 6aHKa I[ocse caMoi
onepaymn. Ha kaxgoe pjeiictBne Tpebyercsas BpeMsi, Ha3biBaeMoe
TaMiMUHIOM.

YcrposicTtBOo namsaTm

K YYCTBUTEJIbHOMY
YCUIUTENH

CTpOKa

M30NALMOHHLIA
CNo#

obnknagka

KpemMHWeBaa NoANcHKa




PereHepayns naMaTm

Mamars DRAM wu3roraBsivBaeTcss Ha OCHOBe
KOHAEHCaTopoB Heb6obLwoW EMKOCTH, KOTOpbie
6bICTPO TepsloT 3apsifg, MNo3ToMy wMHGopmauuro
npuxognTcss O6GHOBJ/IATL 4Yepe3z orfnpeaesiEHHbIe
NMpoMesrKyTkn BpeMeHun BO H3b6e>xaHne rnorepb
AaHHbIX. 3TOT NpoLuecc Ha3bIBaeTCs pereHepalmen
naMsitu, OH peanunsyercsi cneynasibHbIM
KOHTpPOJI/IEPOM, YCTaHOBJ/IEHHbIM Ha MAaTepUHCKOH
nnare wWanM >Ke Ha KpHucrasisie LeHTpasibHOro
npoyeccopa. Ha NMpoTsHKEeHNNn BpEeMeHH,
Ha3biBaeMoro waromM pereHepaymmu, B DRAM
nepe3anucbiBaeTcsl Lesiassi CTpOKa siYeeK, N depes
8-64 Mc O6HOB/IAIOTCA BCEe CTPOKU NaMsITH.

PereHepauns namMsaTm



Tvin naMmaTmn

DDR I

DDR II

B HacTosijee BpeMsi aKTMBHO MCMOJIb3YKOTCA ABa THUNa oOnepaTtuBHOH
namatn: DDR2 n DDR3, npnwegwmne Ha cmeHy DDR. PacwngpoBarb 31y
abbpeBunaTtypy MOXKHO cnegyrwynm obpasom - Double Data Rate.

DDR2 siBnsietca 60Js1ee coBpeMeHHbIM 3amecturenemM DDR, 4ro crasio
BO3MOJXKHbIM 6/1arogapsi yABOEHHOI YacToTe LWHWHbI, MCMOJIb3yeMOi AN
nepegayn pAaHHbix. C MNOMOLWbIO 3TOr0 B 3HAaYMNTE/IbHOM CTeNneHu
noBbICcHJIacb CKOPOCTb nepegaym uH@opMayuun, 4TO MO3BOJINJIO CAENATb
6osibwIOA war Bnepeg B o06s1acTM MHPOPMALUNOHHBIX CUCTEM H
KOMMNbIOTEPHbIX TEXHOJIOTNH.

DDR3 - ewe 60s1ee cOBpeMEHHbIA THUI NaMsaTH, NPU3BaHHbIA 3aMEeHUTb
DDR2. NaBHassi 0CO6eHHOCTb - 60Js1ee BbICOKasi NPon3BOAMNTE/IbHOCTb M
CHM)KEHHOE NpaKTN4YeCcKn BABOeE rnoTpebrsisseMoe HanpsikeHne.

DDR III1

Tun namarm



BaxxHasi xapakTepuctnka, OT KOTOpPOoi 3aBUCUT
paboTrocrnocobHOCTb BCEN CUCTEMbI B LIEJIOM U €€
cyMMapHasl MOLLHOCTb. 3aech cneayer
npuaepXnNBaTbCS npsimMo rpornopLMOHaIbHOM
3aBUCUMOCTU: YeM Bbill€ TaKTOBasl Yacrora, TeEM
bosee rpon3BoANTE/IbLHOM byaer BaLu
epCcoHasibHbIA KOMMbIOTEP.

CraHgapTHoe YacToTa Bpewms
YacToTa LWKHbI
Ha3BaHue namsaTu umkna s1yactoTa

DDR2-800 100 MI'y, 10.00 HC 400 MI'y 800 MI'y

DDR2-1066 133 My, 7.50 HC 533 My 1066 MI'y
DDR3-1333 166 MI'y, 6.00 HC 667 MI'y, 1333 MI'y
DDR3-1600 200 My 5.00 HC 800 MI'y 1600 MI'y

DDR3-1800 225 My 4.44 He 900 My 1800 MI'y

DDR3-2000 250 My, 4.00 HC 1000 My 2000 MI'y

DDR3-2133 266 MI'y 3.75 HC 1066 MI'y 2133 MI'y
DDR3-2200 275 Ml'y 3.64 HC 1100 MI'y 2200 MI'y

DDR3-2400 300 MI'y, 3.33 HC 1200 My, 2400 My

SpdhekTrBHA

TakTroBasi 4acTtoTa mogy/sier NnaMsT1

DDR3 SDRAM (double-data-rate three synchronous dynamic
random access memory) — CUMHXPOHHas AMHaMM4YeCcKasl rnamsitb C
rMpon3BOJIbHbIM  AOCTYIIOM U  YABOEHHOW CKOPOCTbIO riepegayu
AaHHbIX, TPETLE [1OKOJIEHNE) — 3TO Tur O0rnepaTuBHON MaMsity,
MCOJIb3YEMOM B BbIYUCIINTE/IbHOM TEXHUKE B KA4YE€CTBE OrepaTuBHOM
u Bugeo- namatu. lNpuwina Ha cMeHy namsatu Tuna DDR2 SDRAM.

MNMpenmyujecrea no cpaBsHeHuro ¢ DDR2

- bosiee BbICOKas rnpornyckHas criocobHoctb (4o 19200 Mb/c)

- CHM)KEHHOE Ter/ioBbigesieHne (pe3yibTaT yYMEHbLUEHNS] HarNpsXXeHUs
nMTaHns)

- MeHbLUEee 3HePronoTpebsieHne n yay4dLeHHoe sHeprocbepexeHmne

HaasaHne MuKkoRas CKOPOCTh
Moayna nepefaqv AaHHbIX

PC3-6400 6400 MB/c

PC3-8500 8533 MB/c

PC3-10600 10667 MB/c
PC3-12800 12800 MB/c
PC3-14400 14400 MB/c
PC3-16000 16000 MB/c
PC3-17000 17066 MB/c
PC3-17600 17600 MB/c

PC3-19200 19200 MB/c

TakToBass 4acTtora Mogysei NnamMsaTm



O6bveM namMaTun

O6beM namMaTH - OAMH N3 Hanbosiee Ba)KHbIX NMNapaMeTpoB, OKa3biBarwOLWMNX BO34eHCTBUEe Ha
npounssoamTesibHOCTb O3Y.

B HacTosilyee BpeMsi Hanbosiee 4acTo BCTPe4yaroTcss Moaysim namMsitm c obbemom 1176, 2 16
n 4 6. Alnsa paborbl Ha coBpeMEHHbIX KOMITbIOTEPaxX NMpPUAETCs cTaTrb obnagaresnem Moayns
O3Y c gocrato4yHo 60s1bLINM 06BEMOM namsaTn: or 1024 M6 v Bbiwwe.

Cnegyer obparntb BHMMaHWe M Ha OCOGEHHOCTH COBPEMEHHbIX OnepaLMnuoOHHbIX CUCTEM.
Tak Hanpnmep, okosio 1 I'6 onepaTMBHOM NaMATH NOHaZ4o6GUTCa nuwb Ans Toro, 4Tobbsr OC
Windows Seven Morna ocywecrBisitb paboty B KOMOPTHOM pe)xXnMe, He roBopsl y>xke o
MOAKJ/IIOYEHNN Pa3/InYHbIX PEeCcypcC 3aTPaTHbIX MPHUITOXKEHNHA.

O6mbeM namMaTmn



AByX N TpexKaHa/lbHbIA pexXxnuMm

AByXKaHa/bHbIA PeXUM - PexxuMm paborTbl onepaTtMBHOH, NPH KOTOpPOM pabota c
Ka)kabIM BTOPbIM MOAZYJ/1IEM NaMSTHN OCyLECTBJ/ISETCA napasulesibHO paboTte C KakabIM
nepBbiM — B TO BpeMsi KaKk Ha OQHOKaHa/IbHOM KOHTpoOJI/Iepe naMsaTu BCe MOA[Yyamn
o06cny>knBarOTCs O4HOBPEMEHHO O4HNUM KOHTPOJIJIEPOM.

ABYXKaHaNbHbIA PpeXXUM MO[AA[AEPIKNBAETCS, ec/iM Ha o06oux kaHanax DIMM
yCTaHOBJIEHO O4NHaKOBOE KOJINYEeCTBO NamMsaTn. TeXHO/10rmss 1 CKOpoCTb yCTPOMCTB Ha
Pa3HbIX KaHaJslax MOryT OoT/IndaTbCsl ApPYyr OT Apyra, ogHaKo obwnii o6beM namMsaTu 4ns
Ka>kgoro KaHasa JoJDKeH 6biTb OAMHAKOBbIM.

AByX N TpexKaHa/bHbIA pexxuMm



TarkMUHIrn

Peub naer o BpeMeHHbIX 3aep>XKax CUrHasa, cornpoBoxxaarolynx pabory
no6os onepatMBHOM namMaTn. @opmar o0603HayYeHUsT TarMHHIOB
npeacraBsieTcsi B BUAge Tpex umcesn (MHorga dyetbipex), yKa3blBaroWnNX Ha
3agep>KKy CUrHasa, KOTopbiii U3MEPSIETCA B TaKTax paboTbl npoueccopa.
NMpumep orobpa>keHns TaHMMHIoB: 3-3-3 nan 2-2-3-6.

Yem meHbLUE TAUMMHIN, TEM BbICTpee 6yaer paboTatb cucrema.

TariMuHrn






