KOMIBIOTEPBI M OPITEXHMKA

COBPEMEHHbBIE HAKOINUTENN
HA XECTKUX MATHUTHBIX AUNCKAX (uacrtb 3)

(OkoH4aHve. Havano B PST Ne3, 2003 r,)

Bagum MopozoB, Ceprei iueHko (r. Poctos-Ha-[loHy)

Laneko He Bce gehekTbl HaKonUTenem MOXHO UC—
npaBvTb 63 JOPOrocToALEero cneynani3npoBaHHoro
060pynoBaHus, HO B pAage cry4aesB JoCTaTo4YHO nasib—
HOWV cTaHUmu v nporpamMMaTtopa. B 3aBepLuatoLlen 4yac—
TV CTaTby NPUBOASATCS TUMUYHbIE HEUCNPABHOCTY HE—
CKOJIbKUX PacrnpoCTPaHEHHbIX HaKONMUTeNevi U MeTogbl
VX YyCTPaHeHWs NogpyYHbIMU CPELCTBaMM.

Kak y>xxe oTMe4anoch B npegplgyLinx 4acTax cTatbi,
HaKoONUTEeNb COCTOWUT M3 OBYX OCHOBHbIX 4acTen: Mexa—
Hu4eckomn (repmobrnoka) u anekTpoHHOW (NnaTkl ynpaB-—
nenwns). K aTum gBym cocTtaBnsaiowmm Heobxoanmo eLue
pobaBuTb BHYTPEHHEE nMporpamMmHoe obecneveHue,
YacTuyHo pacnonoxeHHoe B [13Y Ha nnaTe ynpasneHus
N 4acTU4YHO XpaHsLleeca B CnyxebHom 30He HakonuTe—
na n 3arpyxaemoe B O3Y MrKpOKOHTponnepa Hakonm-
TEna Npu ero uHMumManua3auun. 3T TpU COoCTaBnsALLME
4acTW 0YEeHb TECHO B3aMMOLENCTBYIOT Mexay cobon, n
L5 HopManbHoW paboTbl HAKONUTENA OHW BCE LOMXHbI
6bITb B ucnpaBHoM cocTosHun. OTcloga cneayer Bbl—
BOf, YTO MOSIOMKa HaKOMUTENs MOXET NPON30NTN N3—3a
HencnpaBHOCTW NBON N3 3TUX COCTaBAALUNX, 4TO U
NPONCXOAMT B AeNCTBUTENbLHOCTU. [pny4emM y pasnuy-
HbIX MOAENEen HakonNUTenen pasfnnyHbIX NPON3BOAUTE—
nen cTpapgaloT BNOMHEe ONpefefieHHble KOMMOHEHThI. B
YyCNoBWSX Hecneunanu3npoBaHHon nabopatopun, K co-
KaneHwto, NPUAETCS 0TKa3aTbCA 0T 4acTW PEMOHTHbIX
paboT. Bo—nepBbix, 3T0 KacaeTca peMoHTa MexaHn4yec—
KO 4YacTu Hakonutens — repMmobnoka, BO—BTOPbIX —
nporpaMmHoro obecneyeHus, HaxoasLerocs B cnyxeb—
HO 30HE HaKonuUTens.

CnoxHocTb peMoHTa repmobnoka onpegenseTcs,
npexpae BCero, TPYQHOCTbIO NogaepXaHusa NCKIYn—
TENbHOM YNCTOThLl BO3QyXa B PEMOHTHOM MOMELLEHUN:
He 6onee 100 nbinnHok B 1 kKy6. M Bo3ayxa, TOrAa Kak B
06b14HOM nomelleHnn B 1 kKy6. M BO3[yxa COAEPXMUTCA
nopsagka 6000 nbinnHok. BekpbiTe KpbIWKW B 06bI4—
HOM MNOMeLLeHNM HeM3BeXXHO noBneYeT 3a cobon npo—
HWKHOBEHWE MbINN BHYTPb repMobrnoka n nospexpe—
HMEe NPeun3nNoHHON MeXaHWKW. Te HEMHOrO4YMCINEHHbIE
KOMMNaHWW, KOTOPbIE BbIMOMHAT PEMOHT MEXaHU4yec—
KOW 4acTun, ucnonb3ykT ana paboTbl cneumnanbHyo Y-
CTY0 KOMHaTy UM cneunanbHbI CTOM, HA8 KOTOPOM
YCTaHOBIEH «akBapuym» C pykaBamu Ofs NpoBegeHus
pabot. Kpome 3toro Heobxogum Habop cneunannan-—
pPOBaHHbLIX NpPUCNocobneHnin, K KOTOPbIM OTHOCSATCS
pasHoobpasHblie 0TBEPTKM—3BE3[0YKUN, OTBEPTKU—LLE—
CTUIPaHHWKW, KpenexXHble WTaTuBbl, N03BONAKOLLNE
XECTKO 3aKpenuTb repMobnok ans nposedeHus pabor,
a TakXe BCEBO3MOXHble CbeMHMKM 6NOKOB FON0BOK And
pasnu4HbIX TUNOB HakonuTenen. TpeboBaHWA K NHXe—

HEpPHOMY nepcoHany, nposoadAuiemMy nofobHele pabo-
Thbl, — @KKypaTHOCTb, TOYHOCTb ABUXEHWU 1, Be3ycnos-
HO, onbIT. OQHO HeBEpPHOE ABWXXEHWNE WHCTPYMEHTOM
WM KacaHne MarHUTHbIX AWCKOB nansuamMv BMUM coe-—
naeT PEMOHT HAKOMUTENA HEBO3MOXHbLIM UMK, KaK M-
HUMYM, Ha NOPSAA0K ero YCNoXHUT. VIMEHHO n3—3a 3Tux
CIIOXXHOCTEN MHOrMe KoOMMaHuu, UMerLmne cneumanm—
3npoBaHHOe obopygoBaHue Ons peMOHTa HakonuTe-—
nen, He bepyTca 3a paboTbl, CBA3@HHbIE C MEXaHN4Yec—
KO 4acTbio.

CaMbIM NpPOCTbIM PEMOHTOM HaKoOMUTENen MOXHO
cyYMTaTb BOCCTAHOBMIEHNE MOBPEXAEHHbIX NPOrpaMmM—
HbIX Mogynen B cnyxebHon 30He HakonuTens. lNoBpex—
OEeHVEe Mofynen — 3T0 0Ha M3 TPEX PaBHOBO3MOXHbIX
HeucnpaBHocTen HakonuTens. [pyn nx noBpexgeHun
HakoNUTenb CTAHOBUTCA HepaboToCcnoCObHbIM, XOTSH
BCA MEXaHW4ecKaa U 3NeKTPOHHasa 4acTu 0CTawTCs
MOMHOCTbIO McrnpaBHbeIMK. Kak npaBmno, HaKkonuTenb C
Takum pedektom He Bugntca B BIOSe komnbloTepa m
nwoboe obpalleHne K HEMY 3aKaH4MBaeTCA OLINBKOWN
ABRT — komaHpa He MoXeT 6bITb BbinonHeHa. [na pe—
MOHTa TakoW HeMCnpaBHOCTM OCTaTO4YHO nepes3ann-—
CaTb MCMOPYEHHbBIV MOAYNb — N HAKONUTENb CHOBA CTa—
HeT paboTocnocobHbiM. B cpegHem 3aTa onepauusa 3a-—
HumaeT 5..10 mMuHyT. Ho 3a BMAMMONM NpoOCTOTON
peLUeHns CKpbIBAETCA CNOXHOCTb peanu3auun. Hdeno
B TOM, 4TO 3@aNMCb BO3MOXHA TOMbKO B CMeunanbHOM
TEXHONorn4eckom pexume paboTtbl HakonuTens. B aToT
pexunm HakonuTens NepexoanT Npu nogade cneumnanb—
HbIX KOMaH[, TaK Ha3bIBAEMOr0 KJ4a, KOTopbI pas—
NNYEH He TOMbKO Yy pa3Hbix MPOM3BOAUTENEN, HO 1 faxe
B pasnun4yHbix CEMENCcTBax O[HOro 1 TOro e Npon3Bo—
ouTens v coxpaHsaeTtcsa B cekpete. CTpykTypa cnyxeb-
HOM MHpOpMaUmMK TakxXe 04eHb pasnuyaetcs. [lepe-—
3anncb MOAYNen MOXHO NPOM3BOANTE TOMBKO OT aHa-—
NOrM4HOM Mopenun, y4nTblBas BEPCUIO NMPOrpaMMHOro
obecnedveHus n Tun mogynsa. CnegyeT Takxe ynoMsHyTh,
4YTO HEBepHas nepes3anucb MOAYNEN UK 3annUcb He-—
COBMECTUMOW BEPCUM MOXET OKOH4YaTeNnbHO NoBpe-—
OVTb HakonuTenb. Tak, HanpuMep, HeNpaBUilbHOE yKa—
3aH1e 4Yucna ronoBoK HAaKOMUTENA MOXET NPUBECTU K
NnonbITKe NporpamMmMbl 06paTUTLCS K HECYLLECTBYHOLLEN
ronoske. py 3TOM NO3UUNOHEP HAYMHAET HeMnpepbIB—
HO BuTbCs 06 ynop 1, ecnv BOBPEMS He OTKII4YUTb Ha—
KOMuTenb, paspywaeT MarHUTHble NOBEPXHOCTU. Ho m
nocne BK/OYEHNS NUTaHWUS cuTyaums nostoputcs. [Mo-
aTomy paboTtatb co cnyXebHon 30HOM HEOBXOOMMO He
MEHEEe OCTOPOXHO M akKypaTHO, YeM C repMobrnokoMm.
VImeHHO No 3TOM NpUYMHE NPOM3BOAUTENb BCAYECKM
naponnT U CEKPeTUT [OCTYN K Hen. Taknum obpasom, npu
BCEW NPOCTOTE PEMOHTA HaKoNUTenen ¢ NoBPeXAeH—
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3a4ncTuTb ckanbnenem

Puc. 1. YBennyeHvne KOHTAKTHOW nioLyagku

Hom cnyxebHon nHopmaumnen 6e3 cneynanbHOro
nporpaMmmHoro obecnevyeHus, a 04eHb 4acTo 1 Npo-—
rpaMMHO—annapaTHOro, OTPEMOHTUPOBAaTbL TakoW Ha-—
KonuTenb He NPefAcTaBnseTca BO3MOXHbIM. Kpome ca—
MWUX TEXHOMNOMMYECKNX YTUNUT, KOTOPbLIX B KOMMJIEKCE
MOXET COAEepXaTbCA MHOXECTBO (AnA KaXX[oro cemen—
CTBa CyLlecTBYyeT CBOA yTunmTa), HeobxogmMma [oKy—
MeHTauus — YeTkas MeTo4oNornsa TECTMPOBaHMA U BOC—
CTaHOBMEeHWsA HencnpaBHoOW cnyxebHon ocbnactu, Ko-
TOpaa Ana Kaxaoro HakonuTens TOXe MHAMBUAYanbHa.
[Mprmep TEXHONOrMYECKOW YyTUMAUTLI ANA PEMOHTA Ha-—
konutenen Fujitsu cemenctea TAU npusoguncs Bo
BTOpOM 4acTu cTaTten (cm. P3T Ne5, 2003 r.). Joporo-
BW3Ha OaHHOro obopygoBaHua He NO3BONSET Npnob-
pecTn ero BCeM XenawLym, M03TOMY OCTaHOBMMCS Ha
METOAMKAax PEMOHTAa HaKoNUTenew, He TpebyoLmnx cne—
LManbHOro MHCTPYMEHTA, NPMUCNocobneHnin n npo-
rpamMmMHoro obecrne4veHus.

OavH 13 npuHuMnoB Noboro pemMoHTa — «He cae-—
naTtb xyxe, 4em 6bI10», NO3TOMY BaXHO TOYHO BbIMNON—
HWTb AMarHOCTUKY HEWCMPABHOCTM WU, BO3MOXHO, OT—
Kas3aTbCs OT peMOHTa [aHHOro HaKonuTens, OTNPaBuB
3aKas4unkKa B CreumanmanpoBaHHbI CEPBUCHBIN LIEHTP,
€CNV HEMCNPaBHOCTb CBA3aHa C MexaHW4Yeckon Yac-—
Tbl0 HAKOMUTENHA UMM C 3aNOPYEeHHON CNYXebHOoN UH—
thopmaumven. [na npyumepa onuvwem aHanus3 04eHb
pacnpocTpaHEHHOW HEWCMPAaBHOCTM — «CTy4vallero
HaKoNUTENAY.

Ecnv npu BKNOYEHUN NUTAHWA N3 HAKONUTENSA Chbl—
WweH nepuognyeckunin cTyk (yaapel nosuumnmoHepa ob
yrnop), To 37O CBMAETENLCTBYET O TOM, YTO HaKOMNUTENb
HE MOXET Npo4nTaTh CepBOMH(OpPMaLM0 C NOBEPX—
HOCTen AMCKOB. NpuymMH 3ToMy MOXeT BblTb MHOXE—
CTBO:

« HeucnpasHbl MarHUTHbIE TOMNOBKY;

. HeucrnpaseH NpegycunuTens,/KOMMyTaTop, KOTO—
pbIl pacnonoxeH B repMmobnoke B HEMOCPEACTBEHHOMN
611M30CTN OT camMmx ronoBok;

« HewucnpasHa nnaTa 3MeKTPOHMKU: KaHan 4Te-
HWA/Npeobpa3oBaHNs QaHHbIX, KOHTPONIep ynpasne—
HVUS NO03VMUNOHEPOM uUnn uenun nutaHma (ctabnnnsa-
TOopbl, GuNbTPLI, hOpMMpOBaTENM OTPULIATENbHbLIX Ha—
Nps>XeHnn).

HdononHnTtenbHO K NepeYncneHHomy, Takas Hemc—
MpPaBHOCTb MOXET NPOU30OUTU N MO NPUYNHE HEBEPHON
3anucu cnyxebHbix MOgynen, Npu KOTopon BblbnpaeT—
CSl HEeCyLLieCTBYtOLLas ronoBka 1, Kak cnegcteue, OTCyT—
CTBYET MOTOK CEepBOAaHHbIX. TOYHAs AMarHocTnKa 3ToMn
HEeNCNPaBHOCTK CIOXHa U TPyAHA Aaxe AnA OnbITHOro
cneumanucTa N0 peMOHTY HakonuTens, Ho, TEM He Me—
Hee, eCTb psAg NMPUEMOB, NO3BONSAOLLINX EE HEMHOIO
ynpoctutb. pexpge Bcero, HeobxoaMMo onpegennTb—
Ccs, rAe MEeHHO Haxo[AUTCA HEMCNPaBHOCTb — B repMob—
noke vnun Ha nnaTe ynpasneHus. [na atoro Heob6xoammo
CHSATb NNaTy 3MeKTPOHUKW C HAKOMUTENSA N YyCTAaHOBUTb
BMECTO HEE 3aBEAOMO MCMNPaBHY, OT TOYHO Takown Xe
MOZEeNn C aHanorn4Hon Bepcuen Mmkponporpammel. Ho
Hago ckasaTb, 4YTO He AN BCeX Mofenen 3T0 BO3MOX—
HO: nocnepgHue mogdenu Seagate u mopenu Fujitsu
MPG3xxxAT cogepxaT B [13Y yHukanbHble aganTue—
Hble MapamMeTpbl U NpX NepecTaHoBKe NnaTbl Heob6xo—
OvMa 1 nepecTaHoBka opuriHansHoro MN3Y. Ecnu ctykn
NpekpaTATCA U HaKoNUTeNb BbINOET B FOTOBHOCTb, TO
NPUYNHY HENMCMPABHOCTW CNefyeT Uckatb UMEHHO B
nnate. Ecnu xe Hakonutens BygeT NpogonxaTtb cTy4aTb
W C 3aBefOMO MCMNPaBHOW NMNaTon, TO HEMCNPaBHOCTb
HaxoguTcA B repmMobrioke, 1 B 3TOM cry4ae Heobxogu—
MO 0TKa3aTbCs OT peMoHTa. Hu B koem cny4ae He cne—
OyeT OTKpbIBaTh repMobnok, 4Tobbl MOCMOTPETD, YTO Xe
Tam npon3zowno BHyTpu. Ckopee BCero, HENCNPaBHOCTb
BWAHO He BydeT, a Bpeq OT BCKPbITUSA MOXET BbiTb Ha—
HECEH Cepbe3HbIn. Takum obpasom, N3 BCEX BUAOB
BO3MOXHbIX HEMCMNPABHOCTEN HakonuTensa ansa obblyv—
Hov nabopaTopuu, He MMeIOLLEN cneunanbHoro obopy—
[OBaHWs, MOXHO peKOMeHO0BaTb TOMbKO PEMOHT nna-—
Tbl 3NEKTPOHUKMN.

TUNMNYHbLIE HEMCNPABHOCTIMN

PA3JIN4YHbIX CEMENCTB HAKOMWTEJIEN

lMpounssogntens Quantum, cemericTBa Fireball

EL,EX, CR, CX, Ict08, Ict10, Ict15

[NposiBNeHne HeENCNPaBHOCTU: HAKONMUTENb HOopMarb—
HOo paboTaeT B Te4EHME HEKOTOPOro BpemMeHu (0T 15 MuH
[0 HECKOMbKKX 4YacoB), nocne 4ero Ha4MHaeT CTy4aTb
noavumoHepom 06 ynop.

370 04eHb 4YacTad HEUMCMNPABHOCTb AAHHbIX Ce—
MEWNCTB, OHa CBA3aHa C MIOoX0 NpuUnasiHHOM Ha 3aBofe
MWKPOCXEeMOWN yrnpaBleHus LWNUHAENbHbIM ABUraTe—
nemM 1 No3uLMoHepoM, N3—3a 3TOro OHa NeperpeBaeTcs
M nepecTaeT HopMasnbHO PyHKUMOHMpoBaTb. B Hakonn-
Tenax Fireball EL, EX, CR ycTaHoBNneH KoHTponnep
TDAS5147BH, a B HakonuTensax Fireball CX, IctO8, Ict10,
Ict15 yctaHoeneH koHTponnep TDAS5247HT.

Ocob6eHHOCTbLH 3TUX MUKPOCXEM SIBNSETCA HanuMyune
MecTa Ana nanku, HaxoasLerocs B HUXHEN 4acTn Kop—
nyca, KOTopoe, KCTaTu, CAYXWUT 1 pagmaTopom. Hepes
HEero ocyLLecTBNSEeTCS OTBOA Tenna 1 pacCcemBaHue ero
no nnate. MoHTax 1 LeMOHTax 3TUX MUKPOCXEM Heob—
XOLAMMO OCYLLECTBMAATb C NMOMOLLb0 TEPMOBO3YLLHON
cTaHuun.
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Puc. 2. Cxema Bko4YeHuss mukpocxembl HAT13525A

[nsa ycTpaHeHyss HeMcnpaBHOCTM HEOBXOAMMO OTNasAThb
KOHTPOMNMEP 1 yBENNYMTL NasiibHYO NIoLLaaKky Ha nevaTHowm
nrnaTe, kak nokasaHo Ha puvc. 1. 3Ty paboTy MOXHO BbIMOs—
HWTb CKanbnenem, CYMCTUB YacTb 3aLUMTHOrO cros. 3aTem
Ha[Oo 3anyanTb HUXKHIOK YacTb MUKPOCXEMbI 1 MPUNasTb ee
06paTHo, crerka HapaBnMBas Ha KOpryc B MOMEHT nanku
Takum obpasom, 4Tobbl Yepes 0TBEPCTUA B nnaTte ¢ obpaT—
HOW CTOPOHbI NpocTynun npunoii. Mocne aTtoro HeobxopMMo
TLLATENBHO BbIMbITb MECTO Maiku, T.K. MMKPOCXEeMa UMEeeT
BbICOKOMMMEAAHCHbIE aHANOroBble BXOAb! Y OCTATKM thrito—
ca MOryT HapyLUWTb ee HOpPMarnbHOe (OYHKLIMOHPOBaHNE.

[aHHas meToarka, 6e3ycnoBHO, yny4llaeT TEMMNe—
paTypHbIN PEXUM MUKPOCXEMbl, HO NMOMOraeT He Bce-
raa. Ecnun myukpocxema fonro Haxogunack B COCTOSIHWM
neperpesa, OHa BbIXOAUT U3 CTPOS M NepenavBaHue
He nomoraeT. B aTtom cnyvae Heo6xogMmo ee 3ame-
HUTb, Npuyem ny4we TDAS5147BH Ha AN8427FBP, a
TDAS5247HT na ANB428NGAR dnpmbl Panasonic, oHn
WUMEIOT NyYLIME TeMnepaTypHbIE XapaKTEPUCTUKN.

lNMpoussoguTtens Fujitsu, cemericteo M1638TAU

[NposiBneHne HeMcnpaBHOCTU: HE CTapTyeT WNUH—
JenbHbI aBUraTensb.

Cxema nopgkntodenma VCM (Voice Coil Motor) & SPM
(Spindle Motor) KoHTponnepa NpakTUYeckn OgMHaKkoBa
ons HakonuTtenen cemencTts: M1614TAU, M1638TAU,
MPA3OxxAT, MPB30xxAT n MPC30xxAT (cm. puc. 2).

KoHnTponnep VCM&SPM ynpaenseT 3—-¢asHbiM ABU—
raTenem, ero NporpaMMmMpoOBaHNE OCYLLECTBASAETCA
mukponpoueccopom MBS004 npounssopcTtea Fujitsu.
VimetoTca Tpu pexuma ans ynpaBneHus LUNUHAENbHbIM
LBUraTenem: 3anycka, yCKopeHus n ctabunbHoro Bpa—
weHunsa. B pexume 3anycka npu BKAKYEHUM NUTAHNUA
Power Monitor (MP3771) nogaet curHan c6poca Ha
mukponpoueccop (MB9004) n kontponnep VEM&SPM.
Mukponpoueccop no nocnegoBaTeNbHOMY KaHany npo-—
rpaMmupyeT BHYTPEHHWE pEerucTpbl KOHTponnepa
VCM&SPM Ha 3anyck 1 3apsxaeT KOHOeHCaTop pac—
Kaykym KoHTponnepa, ucnone3ysa curHan Charge Pump.
KonnyecTBo 3apsiga onpefpensieT TOK, KOTOPbIA noTeYeT
B LWUNMHAEeNbHbIN ABuratens. Korga KoHAeHcaTop pac—
Kaykun 3apaguTca AOCTaTo4HO, MUKPOMPOLLECCOP Npo—
rpammupyet koHTponnep VCM&SPM Ha pexum cTtapTa,
nocre 4Yero ToK BenuynHom okono 1,3 A Te4eT B LUNUH-
LenbHbin aBuratens. KoHTponnep reHepupyeT curHanbi
nepeknYeHnsa gas, Npyu 3TOM LUNUHAENbHbLIN ABUra—
Tenb Ha4YMHaeT BPaLLaTbCA C ManeHbKOM CKOPOCTbio, 1
B o6bmoTkax reHepupyetca IAC camomnHgykumnmn. KoH-
Tponnep obHapyxueaeT 30C n coobLiaeT MUKponpo—
Leccopy, KOTopbI UCMOMb3YeT 3TOT CUrHanm Ona KoHT—
pons BpaLleHus. B pexume yckopeHuss Mmkponpouec—
COp yBENMMYMBAET 4acToTy nepekntoyeHue das u
n3MepseT CKOPOCTb BpaLleHus LUNMHAENbHOro ABUra—
Tensa, noka oHa He pocTturHet 5400 06./MuH. Mo gpocTn—
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KEHWM 3TOr0 3Ha4YeHNS KOHTPOMNep BBOANT PEXUM cTa—
6uneHoro spalleHusa. B atom pexume mukponpouec—
COp BbLIYUCASIET CKOPOCTb BpaLLUeHUs LWNUHAENLHOIO
LBUraTens 1 NogcTpavBaeT ee NocpeacTBOM 3apsiaa Unu
pa3psfa KoHAeHcaTopa packadku. MNogcTporka Bbinon—
HAeTcs kaxayto 1/6 obopoTa wnuHgens.

Cno>xHOCTb AMarHoCTUKM 3aKn4aeTcs B TOM, YTO
npu NonbITKE PacKpyTUTL ABMUraTens fenaeTcs BCEro
2...3 nepekntoYeHns as, KoTopble 06bIYHBIM OCLMNO—
rpachom oTcnegnTb CNoxXxHo. Ecnu wnuHgens no Tem unm
WHbIM MPUYMHAM He Havan BpaLaTbCs, TO KOHTPOnnep,
Kak npaBuno, OTKIKOYaeTCs UK NOBTOPSAET NOMbITKY Ye—
pe3 HekoTopoe Bpems. Takum o6pa3om, ecnv CMOTPeTb
06bI4HBIM ocuunnorpacdom, To MOXHO YBUOETb TOMbKO
Hann4Me YMMNyNbCOoB ONPeNeneHHoN aMnnnTyapbl, @ 3T0—
ro Oonsg nonmHoM AUarHoCTUKM HepocTaTo4Ho. B vpeans—
HOM cny4ae Hy>XeH 3—kaHanbHbI ocuunnorpad c 3a-—
nomMunHaHnem, paboTtatowmin B pexume camonucua. Ha-
BEPHOE, He Yy BCEX TakoWm ecTb.

KoHTtponnep VCMG&SPM — poctaTtoyHo HagexHas
MUKpOCXeMa U pPefko BbIxoguT M3 ctpos. Ecnun xe ato
crny4aeTcs, To, Kak NpaBuIo, N3—3a neperpesa, pesynb—
TaTbl KOTOPOro BMAHbI Ha ee Kopnyce. Halle WwnuHoenb—
HbIl OBUraTenb He 3amnyckaeTcs M3-3a ApYrux Hemc—
npasHocTeln. [1pyn pemoHTe cxembl 3anycka Heobxo-—
OVMMO NpPOBEpUTb curHan Stop Spindle oT MUKpOCXeMbI
MB3771. lNo aTomy curHany NpoucxopuT napkoBka
MarHUTHbIX FTONTOBOK W, C MomoLbio Knoyen A8 n Q9,
OCTaHOB WNUHAENbHOro ABuratens. AKTUBHbIN ypo-—
BEHb 3TOr0 CMrHana B pexume napkoBku — «mor. 1y,
B pabovem pexvume HakonuTens — «nor. O». Ecnu wnnH-
LEeNnbHbI ABMraTenb Ha4YMHaeT packpyymBaTbCs, TO
npoBepuTb paboTy BbIXOAHbLIX KMHOYEN MUKPOCXe-—
Mbl HA13525A MOXHO, KOHTpONMPYA ocuunnorpa-—
thom curHan Ha hasax. [na aToro yctaHaBnMBakT CKO—
pocTb pa3sepTkun ocuunnorpada 10 mc/gen., ycune—
Hue 2 B/pen., xenaTenbHO UCNonb30BaTb AeNUTENb
1:10. LyHTrpoBaTth dady moxeT npobutein knoy Q8
mnn @9. Mukpocxembl HA13525A n HA13525B He
MOMHOCTbI0 B3aMMO3aMEHAEMbI: B MOAENAX CEMENCTB
M1638TAU n MPA ponyckaeTcs ucnonb3oBaTb 06e
3TN Mmnkpocxemsbl, B cemencteax MPB n MPC — Tonbko
HA13525B.

lMpoussogutens Fujitsu, cemerictea MPB, MPC

[NposBneHne HencnpaBHOCTU: HAKOMUTENb ONpene-—
NAeT CBOKO EMKOCTb BbIlle, YEM eCTb Ha CaMOM fene
(Tak Ha3biBaeMas «MaHus BEIN4Ma»).

3T0 gocTaToO4YHO pacnpocTpaHeHHas HeMCNPaBHOCTb
yKa3aHHbIX CEMENCTB, W 3aKk/l04aeTCs OHa B paspyLle—
HUM MUKponporpamMmel B mukpocxeme M3V, yctaHoB-
NeHHOM Ha nnaTe ynpasBneHus HakonuTensa. B atux ce—
MencTBax ncnonb3yetcs mMukpocxema 3Y B kopnyce
PLCC44 c opranunsaunen 64 K x 16 n HanpaxeHnem
nporpammupoBsaHna 5 unn 12 B.

Ona ycTpaHeHus 3To HEMCNPaBHOCTW [OCTATOYHO
nepenporpaMmmupoBaTb Mukpocxemy 3V, 3anucas B
Hee 3aBeA0OMO WUCMPaBHYK MPOLUMBKY COOTBETCTBYHO—
e Bepcuun. Homep Bepcumn y HakonuTenen Fujitsu yka-—
3blBAETCHA Ha repMobnoke Ha Haknerke, B MPaBOM HUX—
HEM ee yrfy, HUXe LUTPMXOBOro Koaa, U UMeeT BUA:
Xyy—zzzz, roe X — Mecsily U3roToBMeHns HaKonNUTens, Bbl—

paXeHHbI B LLECTHAALATEPUYHOM BUAE, VY — Npedrkc
BEpCUN N zzzz — cOBCTBEHHO BEPCUSA MPOrpPamMMHOro
obecneveHus, Hanpumep: CO2-2008. [Ona coBMecTu—
MocTu Bepcun B cemencteax MPB, MPC pgoctato4Ho
COBMECTMMOCTM TONbKO Bepcui, npedukc Bepcun um
MECSHLl U3roTOBMNEHNA HE BaXHbl.

lNMpounssogutens Fujitsu,

cemevictBo MPG3xxxAT/AH

[NposBneHne HeMCNpPaBHOCTW: HaKoMNWUTENb NepecTa—
eT onpegenatbcs B BIOSe komnbioTepa.

Hapo ckasaTtb, 4TO MMEHHO 3TOT HakonuTenb nobun
BCE pekopdbl NOIOMOK, NpUYemM B 60MbLUMHCTBE Cny4a—
eB 3TO NMPoMCX0AaWNo Yepes rof aKkcnnyatauum, Kak pas
nocne oKOH4YaHWa rapaHTunHoro cpoka. OcHOBHOM
NMPUYNHON HEWCNPABHOCTU ABMASETCA MWUKpPOCXema
CL-SH8671-450E nponseogctea Cirrus Logic. 3ame—
HWTb €€ Ha MCMPaBHYIO HE MPEeACTaBAAeTCA BOSMOX—
HbIM, T.K. A@HHbIA KPUCTanI n3roTaBnmBancy no 3akasy
KomnaHun Fujitsu, a camo cemMencTBO AaBHO CHATO C
npovssofacTBa. Ho ecTb MeToaMKa «0XMBMEHWA» Henc—
npaBHOW MWKPOCXeMbl, MO3BONSOLLAA HECKONbKO Npo—
ONUTb XXM3Hb Hakonutens. Mukpocxemy Hapo OTnasTb,
CHATb CTapbIf NMPUMON C 868 HOXEK W KOHTAKTHbIX Mio-—
LWafok Ha nnaTe, MECTO Ha nnaTte nog MUKPOCXEMOM
NpoMbITb, 3aTeM NpunasTb ee obpaTtHo. Nocne aToro
HakonuTenb Ha4MHaeT paboTtaTb. Ecnu BoBpema He 3a-
MEeTWTb NOABNCaHNA HAKOMUTENSA U HE MPUHATBL Mepbl (Kak
MVHVMMYM, 3ape3epBMpPOBaThL BaXXHYH MHhOpMaunio), To
nocTteneHHo nepenonHuTca Tabnuua noroe S M.AR.T. B
cnyxebHom 30HE M HaKONUTENb, KO BCEMY MPOYEMY,
3anopTUT MOAyNn B crny>XebHon 30He, KOTOpble Nepe-—
nucatb 6e3 cneunanbHOro nporpamMmmMHoro obecneve—
HWS He yaacTcs.

EcTb npegnonoXxeHue, YTo NpUYMHON BbIXO4a U3
CTPOSi 3TUX MUKPOCXEM SIBNSETCHA NPUMEHEHNE HOBOMO
NONMMEPHOro KOMMayH4a Nnpu U3roToBEHUM Kopryca
MVKPOCXEMbI, KOTOPbIA Mo BO34ENCTBUMEM MOBbILLEH—
HO TeMMepaTypbl B YCNOBUAX BNAXHOCTW pasnaraetcsa
1 BblgenseT hocgOopHY KUcnoTy. Ho 3aTo Tonbko Bep—
CvA, Tak 3TO UK HET Ha CaMOM [efe, BO3MOXHO, Mbl U
He y3HaeMm.

lMpounssogutens IBM, cemerictea DJNA, DPTA,

DTLA, AVER, AVVA

[NpoaABneHne HeMcnpaBHOCTW: HAKOMUTENb Packpy—
YMBAET WNUHAOENbHBIM OBUraTenb, pekanubpyeTtcs, Bbl—
XOAUT B roToBHOCTb, B BIOSe onpepenseTtcs npasunb—
HO, HO NPW NOMbITKE YTEHMA N3JaeT «LuKpabatoLme» 3By—
KW 1 UMEET MHOXECTBEHHbIE «63abl» HA MOBEPXHOCTU.

HaHHas HenMcnpaBHOCTb CBA3aHa C HECOBMNafeHWEM
pacyeTHoro koga uenoctHocTu (CRC) nonen gaHHbIX U
3anucaHHoro B cnyxebHoM none cekTopa. Takas cuTya—
LMsi BO3HMKAET, Korga CekTopa He [onMcbIBaroTCA NOMHO—
CTbt. 3TO MOXET Npon3onTn B pesynbtate apebes—
ra KOHTakToB Ha pa3beme BMI wmexpgy nnaTon
ynpasneHns n repmobnokom. Pasbem npegctaBnseT co—
601 nronbYaTble KOHTaKTbI, YIMPaOLLMECS B 3aMy>KeHHble
namenu Ha ne4vaTtHow nnate ynpaenerHus. Co BpeMeHeM
MAFKMA NPUMNON NPOAABNMBAETCS, N KOHTaKT yXyALlaeTcs.

[na ycTpaHeHnsa gaHHOM HemcnpaBHOCTM Heobxoan—
MO CHATb NNaTy yNpaBieHnusi, 04NCTUTb NaMenbHbIE KOH—
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TakTbl OT CTApOro Npunos M 3aHOBO WX 3anyAuTb, UC—
nonb3ya cepebpocogepXxalimn Npunon, Nocne 4Yero
TLWATENbLHO NPOMbITE MECTO Marku. YCTaHOBUTb NnaTy
Ha repmobnok. [anee Heobxoanmo, ncnonb3ys cBobop-
HO pacnpocTpaHAeMoe nporpamMmMmHoe obecnevyeHune
(cm. P3T Neb, 2003 r.), npon3BecTn st BCen NoBepPX—
HOCTMW 04YMCTKY — nMpouenypy 3anucu nobbiM KOJOM, YTO
npveefdeT K 3anucu npasunbHelx kogos CRC.

lNpounssoauTtens Seagate,

cemericTBa Baracuda IV,V n 7200.7

O4eHb pacnpocTpaHeHHas HEMCNPABHOCTb — MNpPO-—
fon 3awmnTHOro auoaa B uenun +12 B u, kak cnegcTtsue,
BbIX0[ M3 CTposi 6noka nuTaHua komnbloTepa. MNpuydem
no BHeLLUHeMy Buy 3TOro afnemMeHTa 3a4acTylo onpege—
NUTb NOBPEXAEHNE HEBO3MOXHO, T.K. KOPMYC ero octa—
eTcsa uenbiM. [MonbiTka NOAKNKYUTb HAKOMUTENb C TAKUM
NMOBPEXAEHNEM K MCMPaBHOMY MCTOYHWUKY MUTaHWUA Ans
NPOBELEHUsA AMa-rTHOCTUKW, CKOPee BCEro, 3aKOH4YMTCS
BbIXOJOM M3 cTposA nocnegHero. [NMNoaTomy ecnu Takom
HaKOMUTENb NPMHECYT B PEMOHT, TO NEPBbLIM AENOM HaA0
NPo3BOHUTL Uenb +12 B 06bl4HbIM TECTEPOM Ha Hanu-—
YMe KOPOTKOro 3aMbIKaHUS.

3awmTHbIn guop 6bin paspaboTtaH koMmnaHuen SGS
Thomson gna 3awWmnTbl 3NEKTPOHHbLIX CXEM OT Bbl6po-—
COB HanpsXXeHWa NUTaHWUs ONUMTENbHOCTbLI0 He Bonee
10...20 mkc. B paHHOM cnyyae nx MaccoBbIV BbIXO U3
CTPOSA CBUAETENbCTBYET O TOM, YTO pa3paboTymky Ha—
KOMUTENA HE pacCYUTbIBanNM Ha CTONb HU3KOE Kave-—
CTBO MCTOYHMKOB nuTaHusa. [Noatomy ans paboTel Ha—
KOMUTEeNss MOXHO NPOCTO yAanuTb U3 CXeMbl 3TOT AMOA,

HO 6e3 Hero Henb3sA rapaHTMpoBaTb 6e30TKa3Hylo pa-—
60Ty HakonuTens.

3AKJTIO4YEHUE

B saknioveHne xo4eTca npepocTtepeydb 06bIYHBIX
nonb3oBaTenen NepcoHanbHbIX KOMMNBOTEPOB, KOTOPbIM
Heo6Xxo0AMMO BOCCTaHOBUTb AaHHblE HA MOBPEXAEHHOM
XXECTKOM AMCKE: BEPOATHOCTL CNaceHusa faHHbIx obpaTt—
HO NponopumMoHanbHa KeBagpaTy Y1cna NonbITOK UX cna-—
cTn. MHorne o4eHb cepbesHble cneumann3vpoBaHHble
CEepBWCHbIE LIeHTPbI MO BOCCTAHOBNEHWIO MHhopmaLumm
He 6epyT B paboTy HaKONUTENb, ECNW Y HEFO BCKPbIBan—
cs repmo6bnok, Apyrme MHOroKpaTHO YBENUYMBAKT CTO—
MMOCTb paboT.

HauuHaowmm cneynanucTam, XenawLmm 3aHATb—
CA PEeMOHTOM HaKoMuTenen u BoCCTaHOBMNEHNEM OaH—
HbIX, 8 TAKXe XXenatwLLUM yBEeNMYNTbL CBOW 3HaHUA B 3TON
06nacTn, MOXHO peKoOMeHA0BaTb MHTEPHET—KOHepeH—
uuto canta iXBT (agpec http://www.ixbt.com/, do-
pyM «MarHutHble HocuTenNn MHpopmaunm») n nurepa-
TYpy 13 NpYBEOEeHHOro cnmcka.
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