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COBPEMEHHbBIE HAKOINUTEN
HA XXECTKUX MATHUTHBIX AUNCKAX (uacrs 2)

Bagum Mopo3soBs, Ceprei iueHko (r. Poctros-Ha-[loHy)

«Hn4TO HEe BEYHO» — 3TO BbIpaXEHWE MPUMEHUMO U
K HaKonuTensaM Ha XEeCTKUX MarHUTHbIX anckax. Kak 6bi
Hu 6bin HagexeH HXXM[, co BpemeHem v B Hem riponc—
XOAAT NpoLecChl paspyLUEeHNs U BO3HUKAKT HeNCnpaB—
HocTu. Nonpobyem pa3obpaTtbcsa ¢ HUMM.

TUNOBbIE HEMCNPABHOCTU

COBPEMEHHbIX HXXM[L

Bo-nepBbIx, HAKONUTENb — 3TO 3NEKTPOMEXaHNYec—
KOe YyCTPOMCTBO, a Nobble MexaHNYeckne getanyu na3Ha—
LLINBAKOTCA, 1 B COYNEHEHUsAX nosenseTcs nodT. MHoro-
KpaTHbIe «B3MNeTbl M NOCagKM» MarHUTHbIX FOI0BOK, MPO—
ncxogalinme Kaxpabli pa3 npu cTapTe M OCTaHOBE
BpaLLeHNa MarHUTHbIX AMCKOB, pa3pyLlatoT 3alunTHbIN
CNIO MarHWUTHbIX FOI0BOK. TEM He MeHee, COBpPEMEH—
Has TEXHOMNOrMsa NPOV3BOACTBA rapaHTUpyeT JocTaToY—
HO ANUTENbHbLIA CPOK 3KCNyaTauun Hakonutenen. Tak,
no nHgopmauun «PykoBogcTea No 3kcniyaTaumm Ha-—
konutenen Western Digital cemenctsa Caviar BB/ JB»,
MWHVManbHOE KONMMYECTBO KOHTAKTOB MarHUTHbIX FOf10—
BOK C MOBEPXHOCTbI Npu cTapTe/ocTtaHoBe (Contact
Start/Stop Cycles — CSS) coctaBnsaeT muHumym 50 000
LMKNOB, @ HencnpaBmMmasa owmnbka YTeHns noaBnseTcs
MeHee ofHoro pasa Ha 10" cuntaHHbix 6UTOB. Takum
06pa3om, MUHMManNbHOE BPeEMA 0 Kakoro—nmbo naHo-
ca rofioBOK MM NOBEPXHOCTEN B pe3ynbTaTe Taknx KOH—
TaKTOB, MPY YyCNOBUK, 4TO HaKkonuTenb ByaeT oecaTb pas
B JEHb BKKYaTbCS W BbIK/OYaTbCA, COCTABUT CBbILLE
14 neT, a ogHa HeucnpasBuMas owmnbka BO3HUKHET npu
4yTeHum 6onee 32 TOUT MHhopMaLun, 4TO COOTBETCTBY—
eT HenpepbIBHOMY NPOCMOTPY BuaeodunsmoB B op-—
mate MPEG-4 B Te4enune 7..10 ner.

Ho B >XM3HW Mbl YacTo cTankMBaeMcs C COBEpLUEH—
HO MHOWM cUTyaLuunen, Koraga HoBEHbKUNM, TONbKO YTO KyMn—
neHHbin HXXM nocne HeckonbkuUx Heaenb Unn mMecsa—
LeB 3akcnnyaTauum BbIXOGMT n3 ctposa. MHorve cospe-
MEHHblE HAKOMUTENN HE BbILEPXMBAOT rapaHTUNAHbIN
cpok akcnnyaTauumu. KctaTn, BCe NpovM3BoauTENn
HXM[, 3a ucknwoveHnem rpmbl Samsung, He Tak
[aBHO COKpaTUNW rapaHTUHbLIA CPOK C TPexX NeT [0 of-—
Horo roga. B 4em npu4mnHbI Takoro ABneHns?

HeuncnpaBHocTu

n3-3a ectecTtBeHHoro ctapeHns HXXM/[

MNpn npaBunbHOM 3kcnnyataumm ¢ cobngeHnem
BCEX TeXHW4Yecknx TpeboBaHUN B KA4YECTBEHHO MN3ro—
TOBMIEHHOM HakonuTene HabnopaeTca Npouecc ecte—
cTBeHHoro ctapeHus. CunbHee Bcero emy noaBepXeHbl
MarHuTHble gnckn. Bo-nepBbix, co BpemeHeM ocnabe—
BaeT HaMarHNM4eHHOCTb MUHUManbHbIX MHhopMaLnoH—
HbIX OTNe4YaTkoB — AMBUTOB, U Te y4acTKM ANCKOB, KOTO—
pble paHblle Yyutanuchk 6e3 npobnem, Ha4YNHAaKT CUYN—
TbiIBaTbCA HE C MepBOro pasa unu c owubkamu.
Bo-BTOpbIX, NpONCX0ANT CTapeHne MarHUTHOro Crnos

gnckoB. B-TpeTbunx, Ha nnacTuHax NosBnATCA Lapa-—
MUHbI, CKOMbI, TPELLMHbI 1 Np. Bce aTo npuBoant K noss—
NEeHNI0 NOBPEeXAEeHHbIX CEKTOPOB.

lNpouecc HopmanbHOro CTapeHWa OMCKOB JocTaTo4Y-—
HO ANVTENbHbIN 1 06bIMHO pacTarneaeTcsa Ha 3.5 neT.
Cnepyet otmeTuTb, 410 gnsa HXXM[ Hanbonee 6naronpu-
ATHLIM SIBMAETCA HEMpPepbIBHbIN pexum paboTel, a He
cTapT/cTonHbiv. [MoaToMy AOBOMBHO OOAr0 CAyXaT Ha-—
KONUTENW B NOCTOAHHO paboTaroLlmx cepBepax, pacno—
NOXEHHbIX B CneuuanbHOM NOMELLEHUN UM CTONKE, rae
Noaaep>KMBaOTCA HOpMarbHbIe KNTMMaTUYECKME YCOBUS.

HeucnpaBHocTtu, 06ycnoBrneHHble

HeBepHbIM PeXXUMOM 3KCryaTaunm

Hanbonee pacnpocTpaHeHHas NpuynHa 0TKa30B
HXM/[ cBs3aHa MMEHHO C HEBEPHbLIM PEXMMOM 3KCM—
nyataumu, K OCHOBHbIM paspyLuanwmm akTopam Ko—
TOPOro OTHOCATCA reperpes, yAapHbIe Harpy3Ku v ckayv—
KV HanpsiXXeHus nuTaHus.

[Neperpes BO3HUKAET N3—3a HE[OCTATOYHOr0 OXNaX—
LEeHWs Koprnyca v nnaTbl 3NeKTPoHUKM Hakonutens. o
OaHHbIM «PykoBoAcTBa No akcnnyaTaumMyM HakonuTenen
Western Digital cemenctsa Caviar BB/JB», gonyctu-
Mas TemnepaTtypa HakonuTens B paboyYemM COCTOAHUN Ha—
xopgutca B npegenax 5..55°C, npn obs3atensHoOn ump—
Kynauun Bosgyxa. lNocnegHee TpeboBaHue obycnoeneHo
TEM, YTO HEKOTOPbIE MUKPOCXEMbI Ha MnaTe 3NeKTPoOHW—
K1 (KOHTpOnnepbl ABMraTenen 1 T.n.) pa3orpesaloTcs ro—
pas3po Bbille ykas3aHHOW TemMnepaTypbl, u TpebyeTcs
obecne4nTb OTBOA Tenna oT HuX. Tenepb NpeacTaBuMm,
YTO Ha ynuue NeTo, TeMNepaTypa B MOMELLEHNN AOCTU—
raet 25...30°C (BHyTpM cuctemHoro 6noka oHa BblLlLe Ha
20...25°C), HopmanbHasa LMPKYALMa BO3Oyxa 0TCYyTCTBY—
eT n3—3a nnoxown paboTbl 3abUTOro MNbiNb EANHCTBEH—
HOro BEHTUNATOpa 6110Kka NUTaHWs 1 NNocKoro kabens,
3aKpbiBaoLLEero ero pewueTky, a cam HXXMI «3axaT» ¢
aByx cTopoH npusogamu CD-ROM n rnbkmx amckos. CHa-
Tas 60KOBMHA cMCTEMHOro 6roka He MOMOraeT CHU3UTb
TemnepaTypy HakonuTens, T.Kk. He obecnevyeHa LMpKynsa—
ums Bo3ayxa Bokpyr camoro HXXM[,.

BaxHbIM TemnepaTypHbIM nokasaTenem sSiBNAeTCS
CKOPOCTb M3MEHEeHUsA TEMMNEePaTypbl, KOTOPas He JOMX-—
Ha npeBblwaTte 20°C/4ac B paboyvyem COCTOAHUN U
30°C/4ac B Hepabo4em. [peBbilLieHe CKOPOCTU pa-—
30rpeBa 04YeHb OMAcHO A1 MEXaHUKW HaKonuTenewm u
Ha3blBaeTCA TEPMMYECKMM yaapom. B saumHuin nepuop,
korga Bel BHecnn HXXM[ ¢ xonopna B nomeLlgHme ¢ TeM—
nepatypon 20°C n cpasy Bkn4unu ero B paboTy, Npo—
NCXOONT PEe3KU NoKanbHbI HarpeB OTAENbHbIX YacTen
repmobnoka, 4To MOXET Bbl3BaTb MUKpoedopmaumio
TOYHOW MexaHVKW Hakonutens. [1na anekTpoHHOM 4acTu
pe3kui nepenap TeMnepaTypbl TOXe BPeAeH.

MexaHn4veckrne Bo3aencTBMA Ha repMobnok CTonb
Xe ryéuTtensHbl AN NPeLM3noHHbIX MEXaHUYECKUX Ya—
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cTen Hakonutens. B paboyem coctoaHum (cm. P3T Ne3,
2003 r.) nognpy>XnHEeHHbIE MarHUTHbIE FOMIOBKK NEeTAT
Ha HebonbLUOW BbICOTE HaA AMCKaMW, BPaLLaoLWLMMUNCH
¢ H6onblUON CKOpPOCTbLIO. YapHOe BO3LENCTBUE Ha rep—
M06n0K BbI3biBaeT konebaHUs ronoBoK, KOTOpble Npo-
M3BOAAT CEPUI0 YAAPOB MO NMOBEPXHOCTU AWCKOB, YTO
Hen3b6exHo NpMBOANT K MeXaHWYeCKUM NoBpeXAeHN—
SIM NNacTVH 1 roNoBOK.

Cepbes3Hyo 0NacHOCTb ANA 3NeKTPOHHOW 4acTu
HXM[I moxeT npeacTaBnATb HEKAYECTBEHHbIN BnokK
NUTaHWS NEPCOHANbHOro KOMMbOTepa. [ns noBbILLEeHNs
peHTabenbHOCTM NPOM3BOAUTENN YACTO He yCTaHaBnU—
BAOT (QUNLTPYIOLLME 3NEMEHTLI KaK B NepBUYHON Lenu
(220 B), Tak 1 Bo BTOpM4HOM Lenu BIN. 3assneHHas mowu—
HocTb Bl nHorpa He cooTBeTCTBYET AENCTBUTENBHOC—
TW, @ BbIXOAHOE HaMNpPsiXeHe 0Ka3blBAETCH HE TaknM yX
cTabunbHbIM, XOTS ANS HakonuTenen napamMeTpbl NuTa-
IOLLIMX HAMPSXXEHWI XXECTKO pPErnamMeHT1poBaHbl. Tak, no
[aHHbIM YNOMSAHYTOro BbilLe «PykoBOACTBa N0 3KCNy—
aTaununy, HanpsXXeHWa NUTaHWA [OMKHbI HAXOAUTLCA B
npegenax +5 B + 5% un +12 B £ 10% npwn gonyctumon
amnnutyge nynecauynn 100 mB n 200 mB cooTBeT-
CTBEHHO. BonbLIMHCTBO CNELManncToB, 3aHMMaroLLNX—
csi 06Cny>XXMBAHNEM KOMMbIOTEPHOWM TEXHUKKW, ANA NPO—
BEPKM UCTOYHWKOB MUTAHWA MCMNONb3YT BONbTMETPSI
MOCTOAAHHOrO TOKa, NoAg4ac 3abbiBas, Y4T0 BaXHbIM Ma-
pamMeTpoM SBASOTCA MyNbCcauuy, KOTOPblE MOXHO oue-
HWTb TONbKO MpW NOMOLYM ocumnnorpada unm cneymn—
anbLHOro BoNbTMETPa NEPEMEHHOM0 TOKa.

HeucnpaBHocTy,

CBSi3aHHbIE C OLUMBKaMy B KOHCTPYKLUN

B nocnepgHee Bpemsa kavectso HXXM[ cHuaumnocs, o
4eM CBUAETENbCTBYET 3HAYMTENbHOE COKpallleHne ra—
paHTUMHOro CpoKa 3KcnnyaTtauuM 0CHOBHbIMU NPON3—
BoguTenamu. OT4acT 3TO CBA3AHO C XECTKON KOHKY—
peHTHon 6opb6o Mexay HUMK U, Kak CrneacTBue,
NMOCTOSAHHOW LieHoBOW «BoMHoM». OT4acTn — ¢ Bo3pac-—
TatoLen MHhopMaLMOHHON EMKOCTBIO HAKoMUTENEN U,
COOTBETCTBEHHO, MOBbILUEHVEM yAENbHOMN MNOTHOCTK
3anucu. 3KkoHoMmu4eckne TpeboBaHNA BbIHYXOAOT U3—
rotoeutenen HXXM[ ncnone3oBaTb He coBCeM OTpa-—
60TaHHbIE peLIeHNs, MaTepuanbsl U TEXHONOMMK, YT0 Npu—
BOAWT K NMOMNafaHWio «CbIpOro» 3Aenns Ha pbiHok. [po-
M3BOOMUTENN aHanNM3upPYyKT MNOMOMKWU HakonuTenewn,
BO3BpaLLaeMblX MO rapaHTuu, U NbITAlOTCHA UCMPaBUTb
KOHCTPYKTUBHbIE AedheKkTbl, HO 3TO YAAeTCA He BCerga.
TeopeTnyeckun Npu TakoM NOAxoAae K paspaboTke v Npo-—
M3BOACTBY Hakonutenen npobnemsl MOryT BOSHUKHYTb
B nto6on ero yactn. OgHaKo MOXHO BblAeNUTb Hanbo-
nee pacnpocTpaHeHHble AedekTbl.

[1noxovt KOHTaKT B Uronb4aToOM pa3beme, COefNHSA—
toLLeM nnaTy 3NeKTPOHUKN U MUKPOCXeMY Npeaycunm-—
Tensa Ha 6noke ronoBok. [ocnencTBuin MoxeT 6biTh
[OCTaToO4HO MHOro. B nepsyto o4vepedb, BO3HUKAKOT
«BMpTYyanbHble» AediekTHble cekTopa. VIx oTnnyne oT ae-
thekTHbIX (hU3MYeckrx CEKTOPOB 3aKNO4YaeTCs B TOM, YTO
MOBEPXHOCTb MNacTWHbI OCTAeTCsA HEBPEAMMOW, a B pe—
3ynbTaTe NIOX0ro KOHTakTa B pa3beMe MPOUCX0AuT
3anncbk HeBepHOW MHOPMaUUM B TEXHONOTNYECKME
6anTbl cekTopa, Hanpumep B none CRC-kopa. 3T0T ge-
theKkT MOXEeT NPMBECTN K MOBPEXAEHWIO CNYXeBHON NH—
thopmauumn, BOCCTAHOBUTbL KOTOPYH HaKoMuTenb npu
CNepyloLeM BKIKOYEHUN NUTaHMA He cMoxeT. Kpome

TOro, NoNb30BaTENLCKUA pexum ans nogobHoro Boc—
cTaHoBNeHWs He NpegycMoTpeH. BoccTaHoBUTL cny—
XebHY MHhopMaLmMio MOXHO TOMbKO B TEXHONOTMYec—
KOM pexwume paboTbl HakonuTens.

Heka4ecTBeHHas navika MMKPOCXeM Ha 3aBofe-n3-
rotoeuTene. Takne gedekTbl NPOABASTCA NPYMEPHO
4Yepes rofg aKcnnyatauum HakonuTens, Korga Bo Bpems
HopMarnbHo paboTbl HAKOMWUTENbL BAPYF BbIKOYaeTCs
n bonblue He 3anyckaeTcs («3aBucaeT») Nn6o Ha4vMHa-
eT «CTy4aTb» rofioBKamu, 4TO0 MOXET NPUBECTU K MO-—
BPEXAEHNIO MEXaHUKN 1/ Unu cnyxebHon nHdopmaumu.

Heka4ecTBeHHbIE MUKPOCXEMbI, KOTOPbIE BbIXOAAT N3
CTPOS NpU AAUTENbHOM HarpeBe, He NMpeBbIllatoLLeM
ponyctuMmble npepensl. JeekT MOXHO NCNpaBuTb 3a—
MEHO MUKPOCXEMbI.

HecoBepLueHHas KOHCTPYKUWUA ruapoanHaMUYecKo—
ro noALLINIMHMKE, NPUBOAALLAA K BO3HUKHOBEHMWIO B MO-
NOCTW CMAa3KM YacTuL CTPYXKWU W, Kak CneacTeue, 3a—
KNMWHWBAHWIO LUMWHAENBHOrO ABUraTens.

Heka4ecTBeHHoe KpernneHve Aucka Ha LnuHaene, B
pesynbTaTe 4ero 6ueHne gucka NOCTOAHHO BO3pacTaeT
M Bbl3blBaeT pa3pyLleHne NOALNNHMKE B LWUNUHAENb—
HOM ABuraTerne; NOSBASETCA LWyM nNpu paboTe Hakonu-
TENs, a YHepes3 HeKoTopoe BpeMs — AedekTHbIe CEKTOPbI,
NOCKONbKy M3-3a 6reHnsa gucka «panbHUe» AoPOXKM
Ha4YMHatT NI0X0 CHUTbIBATHCS.

Heka4ectBeHHble mukpocxemsb! IIIN3Y (flash), ko-
TOpble MOryT NOTEPSATL XPaHVMYH B HUX MUKPOMNporpam—
My BCnefAcTBMe yTe4yku 3apsga npu Harpese. [epesa-
nucaTtb MN3Y MoXHO Ha cneynansHOM NporpamMmmMaTtope
nn6o B TEXHONOrMHYECKOM pexume paboTbl HaKOMUTENS.

Ownbky B MUKpONporpamMme yrnpaBneHus Hakonu—
Tenem. Npon3BoanTENV HaKoNUTENen He NyBNUKYT NH-
thopmaumio o xapakTepe oLWNB0K 1 UX NOCNeACTBUSX, HO
06HOBMEHUSA MUKPONPOrpamMM BbINMyCKaT AOCTATOYHO
perynapHo. COMHUTENbBHO, 4TO 3TN OWNBKM HUKAK He
BNUAOT Ha paboTocnocobHocTe HXXM[, nockoneky oHu
MOryT NMPVBECTU K MOBPEXAEHNI0 MEXaHNKMN.

METOAbl OBECNEYEHNA

HAQEXXHOCTU HXMA

Mpn BCcex cnoxHocTAx, nponssogntenn HXM[MO
cTpemsTca 06ecneynTb HAAEXHOCTb XpaHeHUs faHHbIX
none3osaTtens. [Ina 3Toro NpMMeHANTCA pasnun4dHblie
MEeTOAbl U TEXHOMOrUW.

TexHonorua S.M.A.R.T. (Self-Monitoring, Analysis
and Reporting Technology — camokoHTponb, aHanus u
OTYeT) Npu3BaHa QOHECTM [0 Nonb3oBaTens nHgopma-—
LM0 0 COCTOSIHUWM OCHOBHbIX NMapamMeTpoB HaKoMUTENS.
MHorve BIOSkelI maTepmHcKmx nnat NogaepXmBaT aHa—
Nn3 3TVX NapaMeTpoB Npu BKNHOYEHUN KOMMNLIOTEPE, U B
cnyvyae NpeofoneHnst Kakum—-nmbo BaxHbIM napameT—
pPOM KPUTU4ECKOWN rpaHuLbl BbIBOAUTCHA MHhopMaLMoH—-
Hoe coobLLeHre Npu 3arpy3ke KoMMbTepa. 370 He 03—
Ha4yaeT, YTO HaKONUTeNnb HEMEANEHHO NepecTaHeT
paboTaTb, HO NPUHATE Mepbl B TakoW cuTyaumnm Heobxo-
OUMO, HanpuMep, cnefyeT BbINOMHUTL Pe3epBHOE KO-
nupoBaHune AaHHbix. Ecnn BIOS komnbloTepa He nog-
pepxuBaeTt aHanua napameTtpoB S.M.A.R.T., MOXHO
MCNonb30BaThk BHELLUHIOW AMarHoCTUYEeCcKy nporpam-
My, 3aMycKaemyl B OnepaumoHHON cucTeme, Hanpu-
mep SMART Vision.

MpakTn4eckn BO BCEX HAKOMUTENAX MPUMEHSETCS
TexHonorus, o6ecne4vmBaloLLas CKPbITUE NMOSBUBLUNXCSH

TenedoH: (095) 925-6047
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ped)ekToB HenocpeacTBeHHO BO Bpems paboTbl (cm. PAT
Ne3, 2003 r.). OcobeHHOCTV ee peann3aunm oTnM4a-—
tOTCS B pa3HbIX MOAENAX HaKonuTenen, Ho NpUHLMN pa—
60Tbl 0gMH 1 TOT Xe. Ecnu onepauunoHHana cuctema 06—
paLlaeTcs K CEKTOpY, KOTOPbIN HE MOXET BbITb Npo4n—
TaH WU 3anucaH, To KOHTPONnep, eCNn 3T0O BO3MOXHO
(xBaTaeT pesepBa), 3aMeHUT NOBPEXAEHHbIN CEKTOP Ha
CEKTOp M3 pe3epBHON 30HbI, T.e. NEPEHA3HaYNT ero
(assign). Tabnuua nepeHasHa4YeHHbIX CEKTOPOB XPaHUT—
csl B cnyxebHON 30He HaKoNUTENs W NpU BKNIOYEHUN
nutaHna 3arpyxaetca B O3Y koHTponnepa.

K TexHonorusm 3awmTel 0T c60eB 0THOCUTCS MOSAB—
NeHVe BO BCEX HAKOMUTENsAX AaTYMKOB yAapoB — cne-—
LuManbHbIX Nbe3okepamuyecknx NnpubopoBs, reHepupy-
OLLIMX MMMYNbC MPU MexaHW4eckoM Bo3aencTeun. My-
TemM hunbTpauumn MMMNYNbLCOB, CHUMAaEMbIX C AaT4MKa,
MO>XHO BbIAENUTb YAAPHOE BO3[ENCTBUE, NpU 0B6Hapy-
XXEHWW KOTOPOro KOHTPOMNMep ocyLlecTBnseT NapKoBKy
ronoBok. [JaTtynk yaapoB ycTaHaBnNMBaeTCs Mof yrnom
45 rpapycoB kK 60KOBOV NMOBEPXHOCTW Kopryca.

B nocnegHux mogenax HXXM[ wurpoko ncnonbay-
loTCA AaTyYnKku TeMnepaTypbl nnaTel u 6noka ronoBok.
HaHHble 0 TemnepaType ob6pabaTbiBalOTCA NPoOLECCO—
pOM HakonuTens, v B Criy4ae NpeBblLLeHs AoNyCTUMO—
ro 3Ha4YeHWs HaKoNUTenb OCTaHaBMBaeT CBOK paboTy.
B HekoTopbIx MOfensax HakonuTenen MHhopMaumsa o Tem—
nepatype sBnsetca atpubytom S.M.A.R.T., n cywiecTsytoT
nporpammebl (06bIMHO UX MOXHO 3arpy3uTb c VIHTepHeT-
cTpaHuubl Nnpon3sBoauTens), obecneynBatoLime K Hen
[OCTYN nonb3oBaTens.

OCHOBHbIE METOAbI

OTbICKAHNA HEMCNPABHOCTU

HXXM[ aBnseTcs cnoXxHbIM YyCTPONCTBOM, COEAM—
HAOLWUM nocnegHne [OCTUXEHUA MUKPO3NEKTPOHU-
KU, MUKPOMEXaHUKW, TEXHOMOrMM MarHUTHOM 3anucu
n Teopumn KoanposaHua. bes cneumanbHbiX 3HAHUN,
cneynansHoro 060pyaoBaHNs, MHCTPYMEHTOB U NpU-—
crnocobneHun, 6e3 crneuymansHo 060pyAOBAHHOMO NO—
MelleHns (YNCTOM 30HbI) NMOMHOLEHHbIA PEMOHT
H>XXM[ HeBo3mMoxeH. Tem He MeHee, cneyuanucT no
KOMMNbIOTEPHOWN TEXHWKE BMOMHE MOXET NPOVU3BECTU
nepBu4Hy0 ana-rHoctuky HXMO n ycTpaHuts npo-
CTenline HeMCnpaBHOCTU, UCMNONb3YSA NpPorpaMMHoe
obecne4veHne, npegnaraemMoe NpoON3BOAUTENAMUN Xe—
CTKUX ONCKOB.

Mpy oTcyTCTBMM CReunanbHOro AMarHoCTUYEecKoro
o060opyaoBaHns U NporpaMMHoro obecneveHns, nepsmy-—
Hyto gnarHoctuky HXM[ moxHo npon3BecTy, Noaknto—
4YMB ero K oTgensHomy 6noky nutaHus. [uarHocTu4ec—
Kum Nnpnbopom B AaHHOM criy4ae ABRASeTCcA Cnyx onepa-—
Topa. Npwn BknYeHun nutanna HXXM[ BeinonHsaeT

packpyyvBaHWe LUNVHAENBHOrO ABUraTens, Npu KoTo-
poM chbilleH HapacTatowwmn 3ByK (4...7 c), 3aTtem cne-
LYEeT LLenyoK Npu BbiIBOAE rOMOBOK U3 30HbI NAPKOBKA U
0O4eHb XapaKTepHbI NOTPECKMBAOLWMIA 3BYK, CONPO-
BOXOawLmi npouecc pekanmbposku (1...2 c).

BeinonHeHne pekannbpoBKM CBUAETENLCTBYET Kak
MUHUMYM 06 MCNpaBHOCTW cxeMbl cbpoca, TakToBOro
reHepaTopa, MUKPOKOHTPOMNNEpa, CXeMbl ynpaBneHus
LWNMHAENbHbIM ABUraTeNeM U CUCTEMbI NMO3ULMOHUPO-
BaHWA, KaHana 4YTeHnst Nnpeobpa3oBaHnA faHHbIX, @ Tak—
Xe 06 McnpaBHOCTW MarHUTHbBIX FON0BOK (K&K MUHUMYM
OAHOM — NP NOMOLLM KOTOPOW NMPOUCXOAUT NPOLECC
WHWUUMann3aumnmn) n coxpaHHocTy cnyxebHow nHopma-—
LMK HakonuTens.

Ona panbHenwen guarHoctukn HXXM[ nopkntova—
eTcqa Kk nopTty Secondary IDE, n B BIOS, B npouepype
SetUp, Heo6xoAMMo BbINOMHUTL aBTOMATUYECKOE
onpefeneHve NoAKMYEHHbIX HakonuTenen. B cnydae
pacnosHaBaHua mogenn guarHoctupyemoro HXMIO,
3arpyxxaeTcsa onepauuoHHas cMcTema 1 3anyckaeTcs
pmarHoctuyeckoe nporpammHoe obecnedveHue. 3a-
rpy3dky OC MOXHO oOcywecTBAATb C WCMPaBHOro
H>XXMM, nogkntoveHHoro Kk nopty Primary IDE, nnn c
rnbkoro gucka. NpocTenwas gnarHocTvka 3aknYa—
eTCcs B MOMNbITKE CO3[AaHusA pasfena Ha gmarHoctupye-
MoM HakonuTene (npu nomowm nporpammel FDISK] un
npouenype nocnepytowero opmatupoBaHus (Format
d:/u). MNMpwn dbopmaTnpoBaHum nop ynpaesneHvem OC
DOS nnn Windows dmnsnyeckoro oopMmaTpoBaHns He
Npon3BOAMTCSH, @ BbIMONHAETCA npoueaypa sepudunka—
L1 MOBEPXHOCTW, MO OKOHYaHWWM KOTOPOW co3pAaeTcs
CTPYKTYpa, BbibpaHHas ana pasgena annoBon cucte—
Mbl. Ecnn npu dpopmaTtupoBaHumn (Bepudinkaumm) byayT
o6HapyxeHbl geeKkTbl, To UHhopmaums o Hux ByaeT
BbIBE[leHa Ha 3KpaH KomnbloTepa. [leTanbHyo gnar—
HocTuky HXM[ ocywecTBnawT cneumnanbHble Npo—
rpaMmebl, peKoMeHA0BaHHble NPON3BOAMTENEM U pa3-—
MelleHHble Ha COOTBeTCTBYOLWMX VIHTepHET-CcTpaHu-
uax (cm. Tabanuy).

Bce 3t nporpamMmbl 0CyLECTBAAOT TECTMPOBAHME
B 06b14HOM (Monb3oBaTenbckom) pexvmMe paboTel 6e3
nepesoga HXXM/[] B TexHonorn4eckui pexunm, no3aTomy
MMET BECbMa OrpaHnMyeHHble BO3MOXHoCTU. Cneuun-
anM3npoBaHHble AMAarHOCTUYECKME NPOrpamMMbl OTAW—
4alTCHA Ha NopsAoK, HO PacnpoCTPaHAITCA TOMbLKO Mo
CEPBMCHbIM LIeHTpaM 1 gunepam.

MpounniocTpMpyeM MOUCK HEMCNPABHOCTU B CXeMe
yrnpaBneHus WNMHAENbHBLIM ABUraTenemM Ha npumepe
H>XXM[ tuna Caviar cdmpmbl Western Digital.

MpvBeneHHas Ha puc. 1 NpuHUMNMansHas cxema OTHO-
cutca k cemencteam VWDAC32500 n WDAC33100, c
y4EeTOM BCEX HOMUWHAMOB W NOPSAKOBLIX HOMEPOB 3NeMeH—

A,qpeca pasmeLleHna anarHoCTu4Yeckux nporpamMm pasnnyHbiX rnpon3soantenen

MpousBoautens Appec

Fujitsu http://www fel.fujitsu.com/home/drivers.asp?L=en&CID=1

Western Digital http://support.wdc.com/ru/download/

Samsung http://www.samsung.com/Products/HardDiskDrive/utilities/index.htm
Seagate http://www.seagate.com/support/software/

Maxtor http://www.maxtor.com/en/support/downloads/powermax.htm

IBM (HoBOe Ha3BaHne HGST) http://www.hgst.com/hdd/support/download.htm
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E35 140 11,6 Mc |
Index

55
Servo MaIrEkSe‘t | | | | | | | | MMMYrbCOB | |

E33

Servo Gate

ServoStrEts;g “””” II

55 umnynecos

Puc. 2. CepBocurHarnsl B OCHOBHbIX KOHTPOIbHbIX
TOoYKax

E33
Servo Gate |_

E34 |
Servo Marker

E39
Servo Strobe A B c D

E37
Servo Data

Puc. 3. OcumnnorpaMmmsl B 061aCTV CEPBOMETKM

i 32P4910A

Puc. 4. PacnonoxeHne KOHTPonbHbIX Tovek E7 n E13

TOB, HO OHA MOXET MCMONb30BaTLCA U ONsi PEMOHTA HaKo—
nutenen WDAC2340, WDAC2420, WDAC2540,
WDAC2700, WDAC2850, WDAC33100, WDAC31200,
WDAC21200, VWDAC31600 6e3 cooTBeTCTBMUS HOMUHA—
NOB 1 NOPSIAKOBbIX HOMEPOB 31IEMEHTOB.

Ecnu npu BKIIKOYEHUIN NUTAHWA HAKONUTENS LUNMHAETb—
HbIVi ABUratTerns He 3aryckaeTcs, Heobxogumo ybeanTbes
B MCMNpaBHOCTX repMobnoka, NogKIYMB K HEMY MCnpaB—
HY0 NNaTy aNeKkTPOoHWKK. Ecnv Takon BO3MOXHOCTU HET, TO
NpoBepstoT conpoTmBeHme o6moTok (as) wnuHaens—
HOro ABUraTens, KOTOPOoe A0/MKHO COCTaBNATb NPUMEPHO
2 Om oTHOCKTENBHO CpeaHero BbIBOAA, @ 3aTEM Mepexo—
LSAT K MOMCKY HEMCNPaBHOCTM Ha nnaTe yrnpasneHus. VIHor—
[la 3anycK LUNUHAENbHOro ABUraTens HEeBO3MOXEH M3—3a
NPUNMNaHNA MarHUTHbIX FOMOBOK K AUCKaM.

[na novcka HeMcnpaBHOCTWU Ha M1aTe 311EKTPOHUKMN
HeobX0AMMO CHATb ee ¢ repmobroka M NOAKIYNTL K
BHeLLUHeMy 610Ky NMTaHWA, pacrnonoXxmBe NnaTty Ha pa-—
6o4yem cTone aneMeHTamu Beepx. [ns paboTbl noTpe-—
ByeTca gByxny4eBon ocumniorpag) ¢ nNosocow nponyc—
kaHua He meHee 50 Ml L.

[Mocne BKNO4YEHMA NUTaHUA HEOBXOAMMO U3MEepUTb
nuTarLwme HanpsxeHusa +5 B n +12 B Ha cooTBeTcTBY-
rowmx BbiBogax mukpocxem U3, UB (cm. puc. 1) n npo-
BepuTbL BO3Byx[AeHne KBapLEBOro pe3oHaTopa (BbiBO—
obl 24, 33 IMC UB). 3aTtem cnepyet ybegnTbcs B
HanM4MM TakTOBbIX UMMYNLCOB, MOAABaeMbIX Ha yrnpaB—
naowmn mukponpoueccop U9 n kanan ytenna U1 1 (Bbl-
BoAbl 57 1 13 COOTBETCTBEHHO), 1 B OTCYTCTBUM CUTHa—
na RESET (akTuBHbIZ ypoBeHb — «nor. O»). Ecnu atu cur-
Hanbl B HOPME, MWKPOMPOLECCOpP 3anyckaeTca u
npon3soAnT Npoueaypy UHUUnanmMsauumn, Nnpu KoTopomn
nporpammupytoTcs Bce VIMC, Haxogswmecs Ha BHYT—
peHHel WwnHe AaHHbIX. KocBeHHO npoBepunTb paboTo-
CNocoBHOCTb MUKPOMPOLLECCOPA MOXHO MO HaNU4umio
nmnynecoB ynpasnexnsa ALE, RD#, WR#, nmnynscoB
Ha LWNHE AaHHbIX 1 T.4.

[ns npoBepku cxembl ynpasneHus WNNHOAeNbHbIM
ABUraTenem BKMOYaKT pexunm pa3BepTku 0CLMINo—
rpacha 10 mc/pen. n macwtab BepTUKanbHOro OTKI0—
HeHua 2 B/pen. (kenaTenbHO MCMonNb30BaTbh BXOAHOMN
penutenb 1 : 10). MNocne BKAKYEHWA NUTAHWUA KOHTPO—
NUPYIOT HanM4ne MMMNYNLCOB 3anycka ABuraTtens amn-—
nutyponm 11..12 B Ha Tpex obmoTkax (KoHTakTbl J14,
J13, J12). Cxema ynpaBfneHus nbiTaeTca 3anycTuTb
gsuratenb B TedeHne 1..2 MUHYT, 3aTEM OTKMHOYaeTCH.
[Mocne atoro Heo6x0AMMO BbIKNOYUTL U CHOBA BKIHO—
YnTb NUTaHWe nnu nogate komaHgy RESET, 3akopotme
nMHUETOM NnHUM 1 1 2 Ha MHTepdencHOM pas3beMe.
Ecnu Ha kakon-nnbo chase HanpaxXeHUe MeHblue
10 B — HencnpasHa mukpocxema U3. Npu Takom ge-
thekTe WNUHAENbHBIV ABUraTens, CKOpee BCEro, pac—
Kpy4MBaeTCH, HO HE MOXeT HabpaTb HOMWHanNbHbIE
060pOTLI, NO3TOMY MarHUTHbIE FOMIOBKW HE BbIBOAATCHA
13 30HblI NnapkoBku. KoHTponvpoBaTbk CKOPOCTbL Bpa-—
LeHNs LUNUHAENbHOMO ABUraTeNsd MOXHO N0 UMMyMb—
cam INDEX B koHTponbHon To4ke E35 (npu ycTtaHoB-
neHHon Ha repmobnok nnate). [Nepunon cneposaHus
nmvnynbcos INDEX coctaBnaeT npumepHo 12 mc, wu-
puHa umnynbca 140 Hc. Mukpocxema U3 ynpasnsaet—
CA CUHXpOKOHTponnepom UB n curHanom sanycka
wnuHgenoHoro asuratena SPINDLE START (ctapt —
«nor. 1», octaHoB — «nor. O»).

PacnpepgeneHunem thas «3aHMMaeTca» MUKpocxema
UGB (BbiBoabl Fc1...FcB), amnnntyga curHanos ynpas—
neHuns cooTBeTcTByeT ypoBHAM TTL. ObpaTHana cBA3b No
CKOPOCTMX BpaLleHNsa OCYLLeCTBMAAETCA Npy NoMoLLn
MMC kanana 4teHna 32P4910A U11 no nuHum 4teHus
cepsogaHHbix (SERVO READ DATA). B cBoto o4vepefb,
MMC cunxpokoHTponnepa UG dopmupyeT curHan no-
ncka cepsomeTkun (SERVO GATE) gns mukpocxembl U1 1.

CepBocurHanbsl B 0CHOBHbIX KOHTPOSbHbIX TOYKax no—
KasaHbl Ha pucyHkax 2 n 3. PasesepTky ocuyunnorpada
Heobx04MMOo CMHXpPOHM3upoBaTb umnynscamu INDEX nnm
cepsomapkepa. CurHansl cepBofaHHbIX MOXHO Habnwo-
faTb B KOHTpOnbHOM To4ke E37, a curHansl YTeHus gaH-
HbIX — B KOHTPOMbHbIX To4kax E13 v E7, roe BugHbl Bce
Nons CUHXpOHU3auun 1 apyrasa noneaHas nHgopmaums.
Vx pacnonoxeHue nokasaHo Ha puc. 4.

MNoppobHo ¢ paboTon Mukpocxem 06BSA3KK ynpaB—
NAKLWEero MMKponpoLeccopa, KaHana YTeHns AaHHbIX 1
yrnpasneHns LUNNUHAENbHbIM ABUraTenem MOXHO 03Ha-—
koMnTbcH Ha VHTepHeT-cTpaHuuax cmpm Intel, Silicon
Systems Incorporation 1 SGS-Thomson (cooTBeT-
CTBEHHO, www.intel.com, www.ssi.com 1 www.st.com).
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