YYPEXAEHUE CPEOHEIO
NMPO®ECCUOHANIBHOIO
OBPA30BAHUA

RPMABMRCRUN
MALMHOCTROUTENGHLIR

TEXHHRYM
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Flash Memory) = pa3HOBI/ILI,HOCTb s
TBep,EI,OTe.FIbHOVI I'}OJ'IyrIpOBOLlI-ﬂ/IKOBDI/I
- 3AEPTOHE3aBICMMON nepe3arrv|c.|>||3aeMc>I/1r
"AAMATU .- DA3LLE- naMﬂTb BblAEPXKMBAET '
‘OKOJI0’ 100 Thicau qumos nepesanncn:— -
HaMHor'o 6onbme, yeMm crloc06Ha L.
BbiD,Gp)KaTb LI,V[CKéTa ARVE =020 T
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<I>nelu naM;ltrb npumeHeHme

Enarouapﬂ CBOEy KOMHaKTHOCTM AeleBU3HE "
- HABKOM 3H€pFOI‘IOTp€6J‘IeHMM cbneu:l MamMaTL *
LIJl/IpOKQ NENMONb3YETCS BuROPTAaTMBHbIX .
y'chOMCTBax paboTratolmx-Ha.batapenkax u »
aKKyMynﬂTopax — UMPPOoBbIX.(hOTOKaMepax-n. s
““BucokaMepax, UdpoBbix AuKTodoHax, MP3- .

“rineepax, KIK; MobnmbHblx TenepoHax;s a' TaKKe *

“CMAPTAOHEX 1 KOMMYHVIKaTOan Kpome, Toro, - 4
OHa MUCMOTIb3YETCH ANA XPaHEHN S BETPOEHHOIO -,

'—nporpaMMHoro obecnedeHnst B pasinHbIX

. YCTPOUGTBAX (MapmpyTM3aTopax MUHN-ATC, "~ = 7
SOpUHTEpPaXx, CKaHEpax), pa3ﬂl4L|Hb1x a0
 KORTpOnIepax. ;- 5
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, He,El,OCTaTOK YCTpOMCTB Ha 6a3e CDJ'lELLI- =
RaMSATI TI0-CPEBHERIAO THKECTKUMMA - -
AVCKaMU — kaK Hi CTPaHHO, MEHbLLAS &

. .~ ‘CKOPOCTb. HecmQrpsirHa To, Y70 . L N
- ripov3BoanTen-SSH’ HaKonvlTeneM 3
33BEpAIOT; YTO-CKOPOCTH 3TNX ‘/CTpOl/ICTB ~,

.~ BBILIe CKOPOCTW BUHHECTENOB; B~ ™« /= -
pe’aﬂbHOCTVI OHa 0|<a3b|Bae‘rcs1 OLLWTMMO T

Hubke: = At




I'lpuHuun neMCTBml =)

“Oelll-AaMaFE XpaHuT # ;.« NIRRT L o
MHPOPMALIMIO B-MACCUBE  » * 1y & -~ o= " o et >
~TPaH31CTOPOB € /1aBAIOLLUM o
", 3aTBOPOM, HA3bIBAEMBIX .
o« A4eukamu (@Hrn. celt). B
» TPaAVLIMOHHBIX YCTPOICTBaX.
~C O/IHOYPOBHEBbIMK 4,
AvenkamMir (aHr. smgle-level
cell, SLC), Kaxxaashms HnX. *
. MOXKET XPaHUTb TOSNBKQ OLMH
OuT. HekoTopbie HoBbIE
. YCTPOUCTBA€ = .+ - &
MHOI'C)ypO.BHEBbIMVI Ayellkamu
" (@Hrn=multi-level cell, MLE]
"MO.EYT XPaHUTb 6onpme—~ .
ouHoro buTa, vLcnonb3ya
pasHbm ypOB'EHJ:r
NEKTPUUECKOro.3aps/a Ha
% TaBaloLlieM:3aTBOpe « * » 7 - —
Tp'aH314CTopa “d . AR AT O rPY
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CIDneLu IQMATE 661 m3o6peTeHa CDy.ELBM MacyOKa (Fujio
“., Masuoka),.koraa oH pa6oTanss. Toshiba B 1984 roay.

o UMs <<c|3neLu>> 6110 NpnAyMaHo Takke B. Toshiba P
KOMEron. ®ya3u, -Génzu ApnnayMn. (Sheji-Ariizum) - -
“"NOTOMY YTO Npouect CiypParVs-COAEPKMMOFONaMaT™

~eMy HaROMHUA OTOBCLIWKY«(aHrn. flash). Macyoka
,MpeacraBun CBOIO pa3pa60TKy Ha IEEE 1984-
International Electron, Devices"Meeting* (IEDM),s <
“ [IpOxOAMBLIEN B, CaH- CbpaHu-MCKo KanuhopHua. Intel -
"> “yBhaena boablLOA-FOTEHLan B M306PETEHM 1 B 1988 -
. _.TOAY BbINyCTIIa TIEPBBIN .KOMMeleeCKMM CIJJ'IéI:IJ YU
NOR-Tmna ' -, 25 "
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dmem-naml:rb MCTopml

Ha KkoHet,.2008 roza, nvmepaMM mo=*" 4.« e’
APOW3BOACTBY (/iel-namMsiTn SBfsoTCs * 3
"+ Samsung (31%-peirka) 1T oshiba (19% DBIHKA, .

BK/JFO4a% COBMECTHbIE . 3aBa b1 "C*Sandisk).
(ﬂ,aHHble coriacHo-iSupply Ha Q4'2008). ,
_.CTaHgap™3aument Yunos- dneLsnamMsty TN+ .
:NAND 3anumaetes:Open NAND Flash. Interface -

Working Group (ONFI) TekyLUM CTaHAaPTOM- - 2

CYUTAETCS creumnkaums*ONFI Bepovn 1.0, . .
BbifyllleHHas 28 gerabps 2006. roaa. I'pynna . -
“ONFI noanepmmsaefcn KOHKypeHTaMMSamsung
‘w.Toshiba & nponzsescree NAND.4MMOB; Intel

HanX u Mlcron Technology. SWIEE S -5

.~
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Cbnem-na Mm'b -xa paKTepMCTM KW~

CKopOCTb- HEKOTOPbIX YCTPOVCTB C cbnem- -
NaMsThio:MoXxeT, AexoanTb.ao-100 M6/c.'B |
s OCHOBHOM (PNIELLI-KAPTLI UMEIOT OOMbLION -
pa36pot-ckopocten u:QbBIYHO MapPKUPYIOTCA'B.." "
CKOPOCTSAX-CTaHAaPTHOIO CD-fpvBOAa (150 -7~ =
- K6/c). Tak'yka3aHHas ckopoctb B 100X o3HaugeTs
« - -100.% 150 K6/¢ =.15000 I<6/c— 44.65 M6/c o

.B QCHOBHOM,06BEM Lyiria cbneLu I'IaMFITl/I Y
n3Me FIeTCFI oT Kmno6a|/|T no HeCKOJ'IbKMX - -
. 'rwr aWT ; . " . — . d . : ..
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Ré MMC (Red'crced

"" S1ze'Mmt1Me£I|a giard

S MMC (MnTuMe'dua,- "
' ..Card)_ DV‘-R'S‘MMC =
3 .(Dua'l Vo oltage. .»*
Reduceel | Size - ot
M;lMedla Card, =« , . FEiony
o C'rfue.l:,o MS’Dgg . 16
‘, (Memo‘l’y?tlc ,;\ Ce

COMPACTFLASH™ CARD
FC-8M

J.

5 FUJIFILM

xD-Pjcture Card

" ~( % - 0243890
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onmweckmmaocmmns < "Z
- _MHbapMaLmi B‘Bl’lﬂ éguélﬁa C,
. OTBepCTneM B LEHTP
- MHbOPMaLVs C Kompbercr v
" cYWTBIBAETCSC MOMOLLLIO 1a3epa.,
‘W3Haya;|b|-lo OMITaKT- p,mt1<~6brn
* cozgaH asid undpoBaro Xpat erm
ayavor(T. H. Alidie*CD), OAHAKD B
| Hacromuee BPeMs LUMPOKO
" ICNONb3YETCA Kak CTponcn?b
- ;-xpaHéva LI,EI:'IHbI MpQKo .
f Haal-l.aqe.twlﬂ (T H+«CD QM» '.'
«  <KOTA3Y>»). Aynno-komnakT- . .
-01' ANCKY Mo-“popMaTy OT VILIaIQ'FCFI .
**OTWKOMMAKT-AVICKOB n; w
-"CD-nnéepbb 6b19HO MO HNI!’
BOEMPON3BOANTS TON BKO UX .(Ha"*
KOMTIbIOTEPE, KOHEUHO, Mdﬂg{qr .
;ﬂg‘BCRATaT-b oé’a BIa ANCKOE |

AN g .‘\'.’, e S T
- . - - ' .

.\. ““."lif".




+ NMPpaKTUYECKM BOBCEX ) .
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HaKq.nuTenb Ha KECTKUX - : A N
MarHUTHbIX guckax, HOKML, = . /Kecr
CKECTKUMW AUCK, XapAa,.. " MarHUTHbIN

“.BUHYECTED, (5. /sHard % . .- .
“(Magnetic)- Disk Drive, HDD S o
HMBD) — 3Hepmm3a5’mcmmoe :
nepe3danncbiBaeMoe _ » - - _
. KOMALIOTEPHOE 3afoMUHatoLEe,  « %
"YCTpoMCTBQ. SBnseTcs OCHOBHEIM
'HaKonuTenem, AaHHbIX - N

.

COBpEMeHHI:IX KOMMBIOTEpPax.

Bowmqme OT «TUBKOrO»* ANCKA™  we
*“(ncketsl), nadopmatiys 8 FIHKMI"

3aI'IVICbIBaeTGFI Ha XEcTkme" -
(amOMMHv,leBble—mnm c:rel(,nﬂHHble)-"

MAACTUHbL, MOKPLITHIE CIoeM™ + 3epBOﬁDMB°{l Kopongicnia

. (beppomMartHnTHOrO Matepmana, © LN
'Llau.te BCEro"ABYOKMCH Xpoma. 5 S = -
- 4 : .‘ - - .

- » - -

e WINVHOEND .
o [ondBKa

xapaauck, HDD, HMDD wnn_ = . Avek(‘6uH’) *

-

™~ .
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B HCKOTOpBIX H}KMJI HCH&HBByeTQﬂ 011Ha HJIaCTI/IHa

. BYIPYTHX — HECKOJIBKO Ha OAHOMOCH. S ;
. CqHTLIBa}omHe TOJIQBKU- B Ja0OYOM PIKHME HE - 1+ .
Kaca}oTCﬁ TTOBEPXHOCTA NACTHH Omaroaaps - - >
-npocneme faberaromero JOToKa BO3AYXa, ~« . .- 17
00Ra3yeMOro’y HOBEPXHOCTH IIPH OBICEDOM «v | 2"

". . Bpanmicauu. Paccresmiie MKy TOIOBKOK U I[I/IQKOM ~
COCTABIACT HECKOJIBKO H-aHOMeTPOB (B cOBPeMEBHBIX *
“smmckax 5-10 am), a OTCYTCTBHE-MEXaHMIECKOroy = &
- KQHPaKTa-00eCIeTuBdCT JOITHH-OPOK CIYKOBI * | -

< yetpoiicTsa. [pu. TGy TCTBUH BRALICHNS JIICKOB,, E
« % . TOJIOBKH HAXOMSATCS V- IIIINHAEIS AIIPh 38 Hpez[enaMH. -
" /Wicka B 0e30TacHO 8QHCH TIIE HCKJMOYEH MX .
.‘ BEMTAaTHbIA KOHTAKT C HOBerHOCThIO JTUCKOB. -~ -  « w»
' 3 : -

- o
. - ) . . - 5
y . i
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. hﬂTepq)enc(aHrn L=

interface) — Haﬁop, * 2
: cochﬁmHn W3 JIMHIF CBSI3M.
- CHrHaJI.O.B ELOCL,IJIaeMLIX 10+
“ _JTHM NHHUASAM vTeXHI/I%CKI/IX .
" CPEICTB, 'HOI[‘I[G];)}KI/IBaIOH_II/IX '
OTH JIPUM; W, FPABUII 06MeHa
. QOBpemHHLIe HHKOHI/I.T’@II‘H |
" 'MORYT I/ICIIO;HBSOB&TB e
' ‘HHTep(beHCBI‘ATA (AT
Attaehment
Integrated Dftive Elpctromc, OH
N “wke Parallel ATA), (EIDE), . °
. Serial ATA, SCS1 (Smally
Compute-r System Interfacé) e e ==
SAS FircWire USB SDI(IH .-_. S , LS o B
 sEibre"Channel.” -y oS s e -
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EMKOCTb >K€CTI<0FO AMCKa oS
.- : 'i.. . - ' .. - : ,' Ty ey o ‘° .'.-.-
EMK.OCTL (aHTI. capaczty) — KOJII/I‘ICC”BBO I[aHHI)IX Koropme ~=-
“~ MOIyI"XpaHuThCs HaKOHI/ITeJIeM 1o cocrosiHuioHa CCHTAODE « +

2011 pa pHHKe IIPUCY TCTBYIOT BHyTpeH-HHé KECTKUE.TUCKA - .
00BEMoOM He 00nce 4,10. B.oTimutie ot PUHATOM B ».*
“uEdOpmarrKe (cnyanHo) cUeIeMe npuctapox, » & - .
~ +0003HAYAIOMINX KPATHYIO,] 024 BeTUNHY (KHJI0= 1024; > '
Mera=l 048 576 u-T.u; 3 IOSKCHIITMOTOIO ObUIH HE OYCHB « «
YCIIELIHO BBENIEHBI I[BOI/I‘IIiBIe HpI/I-CTaB,KI/I) [IPOM3BOAHTEILIMY -
LpPr 0003Ha4CHIIL EMKOGTH JKESTKU XA TNCKOB I/ICHOJIBBYIOTCH -
'- ‘K-pa,THBIC 1000 BesiTIbL ‘TaK, Haflpy, «HACTO A CMKOGTE

% " 5KECTKOIO AUCKa, MapKI/IpOBa-HHOFO Kak «200' L0y, -COQTaBJmeT -
18162.FHB e X Ay Ot -
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