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CTaHOBUTCS 3€JI€HBIM, €CJIM Ballla (hJIelKa IoBpexaeHa. [Ipn Hanuuyum Ha (IelKe MOBPEXAEHHBIX YVUaCTKOB MM OUTHIX CEKTOPOB (DYHKIMS BKIIOYEHUS IUTAHUS HE
CMOXKET IMPoumnTaTh (hauskl C ek, Bel MOXKeTe 3anyCTUTh YTUIUTY checkdisk u3 maHenu ynpaBiaeHus, YTOOB IPOBEPUTh HAIU4Ke OMTHIX CEKTOPOB Ha (PrIeIIKe.
HekoTtoprie monb3oBaTenu coobimamT, 4To checkdisk nnu chkdsk He oO0HapyXuBaloT MOBpexKAeHHBIE (paiabl. HEKOTOPEIE MOI30BATENIHN NCIIONL3YIOT YTUINTY checkdisk,
yTOOBI YOEOUThCS, YTO (PIISII-HAKOIUTEIL HeHCIIpaBeH. HeKOTOprIe MOIb30BaTENN UCIIONIb3YIOT VTUINTY chkdsk ans ucnpaBneHus moBpexXmeHHBIX (haniioB. [IpoBeprTe, HE
IIOBPeX[eHa JIM Ballla (ielika ¢ moMoiisio yrunuthl Disk Status Checker. HaxmuTte kHONKY «IIyCck», BBeguTe CPeOCTBO IIPOBEPKU COCTOSHHUS OUCKA B II0JIe IIOMCKA U
HaxxmuTe «OK». Ecnu Bamma ¢yielika BEITISOUT IOBPEXKOEHHOM, Ha He MOTYT OBITh OMTHIE CEKTOPA UJIM MTOBPEXOEHUA. BRICTpOe pellleHue OJ11 PEMOHTA ITOBPEXIEHHOM
(bnemkn — ee 3aMeHa. Haxxmute «[a», 0oTpopMaTUPyHTE OUCK U IIepe3arpy3uTe ero. bBEICTpoe pellleHre UCIIPaBUTh IIOBPEXIEHHYIO (DIIEIIKY — OT(POPMaTHUPOBATE €€.
[Tocne 3aBepIeHus Nepe3arpy3Ku KOMIILIOTEPa Bbl MOXKETE 3arpy3uTh JaHHBIE 00paTHO Ha (PISIMI-HAKOIUTEIh. XOPOIIUM IIPOrPaMMHBEIM 00eCIIeUeHUEM I YCTPaHEHUS
npobneM ¢ ¢pnemkon apiasieTca Flash Master ot Flash Seagate. XopomuMm nporpaMMHBEIM 00eCIIeYeHHEM [JI YCTpaHeHus npobsem ¢ premkon sBasercs Flash Seagate.
Her MakcumasnbHasi CKOPOCTh Iepegaun MakcuManbHasi CKOPOCTh Ilepefayy OrpaHndYeHa IPUBOOOM. UTeHNe 1 3allKMCh YCTPOUCTBO MOXKET YUTATh UJIM 3allMChIBATh
TOJIBKO [0 MAaKCHMAaJIbHOM eMKOCTH ['apaHTus Npou3BoauTesisi MakcuMaabHasi EMKOCTh, KOTOPYIO CIeAyeT OXKKUAaTh OT HAKOMUTENIS, YKa3aHa Ha TeXIacCIopT
IIPOU3BOOUTEJISA, ¥ OKHUAATEH OOJIBIIIEr0 He CTOUT. EC/iu OMCK OOCTUTraeT MaKCUMaJIbHOM €MKOCTH, OH He Oy[eT XpaHUTh JaHHBIE. U BH €T0 IIoTepseTe. ['apanTus
IIPOM3BOAUTENS OOBIYHO SBISETCS MUHUMAIbLHEIM 3HAUYEHWEM, & HE MAaKCHUMaJIbHEIM IIEHHOCTD. [0S XOPOIIINX CEKTOPOB 0711 XOPOIINX CEKTOPOB OrPaHNY€eHa I'OJIOBKOU

YTeHUS U 3allCH ¥ CaMUM HOcUTeJieM 3anucu. HameXHOCTh IPHUBOAa OrpaHHYeHa HOCUTEeIeM, TOJIOBKOM U ApyTHe (GaKTOPH, HO MOTYT OBITH OLIeHEHHBI TOCTATOYHO
xopoIro. 65% 50% 0% 0% 0% 80% 35% 50% 95% 65% 60% 60% 65% 75% 90% 40% 95% 60% 40% 70%
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Crpyktypa I13Y npeacrasnsieT co00i 04YeHb IPOCTOE mpunoxenne. OH pa3paboTaH, 4TOOR MPEOOCTAaBUTh BaM rpapruyeckoe mpeacTapiaenrne MukpocxeM I13Y B Bamem
KOMIIbIOTEpPE. B HEM IIpefcTaBiieHa Takas HHPopMalus, Kak: KakoB agpec Mukpocxemsl [13Y B BarieM KomnbeioTepe. I'me HaxomsaTcss MUKpocxeMnl [13Y Ha BallleM xKeCTKOM
nucke. CKonbKO 0auT 3aHnMaeT Mukpocxema I13Y. Kakye nHCTPYKIIMY U JaHHBIE 3arpyzKaiTcsa B Mukpocxemy I13Y. Kpome Toro, ctpykrypa I13Y MmoxeT oToOpaxaTh
cTpyKTypy I13Y npakTtuuecku g Bcex TumnoB Mukpocxem I13Y. Ctpykrypa I13Y Ycranoska: IIpunoxenue cTpyKTyphl [13Y BKitoueHo B EXE-daiin Windows. Bel pocTo
3allyCKaeTe MPUIOKEHNEe U MOXKeTe IIPOCMOTPETh KOMIAKTHEIM OUCIIIEX Ballle BHYTPEeHHEN maMATU. CKPUHIIOTHEL CTPYKTYPHI [13Y: BBl MOKeTe IPOCMOTPETDH KOJIJIEKIIUIO
CHMMKOB 9KpaHa M3 3TOTr0 NpuiaoxkeHus CTpyKTyprI 113V Huxe: Ctpykrypa I13Y OcobennocTtu: IlpocmoTp moapoOHOM nHGOpManun ayid Kaxmoro uuna [13Y Brigenute
Kaxxayio Mukpocxemy I13Y ITpocMoTp ToOuHOro agpeca mas Kaxkaoro yuma I13Y OtoOpaxkeHre KonmudecTBa 0auTOB B KaXmou MukpocxeMe I13Y. ITocMOTpeTs, CKOIBKO
0auTOB 3arpyxkeHo Ha Kaxnaweiy uuil I13Y OtoOpaxeHue u coxpaHeHune CTPYKTYPHI I13Y (0630p) CkpuHIIOTE CTPYKTYPHL [13Y: [Ipunoxenue cTpyKTypHl [13Y numeet
HECKOJIbKO ITapaMeTPOB, KOTOPhIE MOXKHO HMCIIOIb30BATh [JIS IIPOCMOTPA U U3MEHEeHuI 0ToOpaxkaeMou nHpopManun. - KOHKpeTHBIN gucniaei CTPYKTYPHI [13Y - CoxpaHUTE
cTpykTypy I13Y - 3arpy3uts ctpykTypy 13V - Ouuctuts ctpykTypy [13VY - Bribepute tumn I13Y Kakasa ctpykrypa I13Y: BonbmuaCTBO momen aymaioT o I13Y Kak o mamMaTu
TOJIBKO [IJII YTEHHUS, B KOTOPOoU xpaHATCsa BIOS u MHCTPYKIMHU I10 3arpy3Ke KoMmbioTepa. OgHAKO JOBOJIBHO YOANMBUTEIBHO OCO3HABATh, KAk Pad0TaeT KOMIBIOTED.
MukpocxeMmsl I13Y B BallieM KOMIIBIOTEPE COIEPKAT OIMEPAlMOHHYIO0 CHCTEMY Balller0 KOMIIbIOTEPA U BCE APYTrue WHCTPYKIUK, HeOOXOOMMEIEe /i PaOOTHI BAIIero
KOMIIBIOTEPA U OIIePallMOHHOM CUCTEMEI. OH TaKXKe MOXKET XPaHUTh BCE HOBLIE IIPOrPaMMEI, KOTOPEIE MCIIOJIb3YEeT Balll KOMIBIOTEP. B 3TOM NPUIOXKeHUN CTPYKTYPHI [13Y
BBl MOXKETE TOYHO YBUIETh, KaK BHITTIAOUT CTPYKTYypa II3Y 1 4uTO B Heu comepxKUTcA. OH TakXkKe IMOKa3bIBaeT, KaK IIPOCMOTPETHh BEChH Balll KOMIBIOTEP OT Hayasia [0 KOHIIA.
Htak, Bel MoxkeTe npocMoTpeTh O3Y u nporieccop B 3ToMm npunoxenun «Ctpykrypa [13Y». XoTs ato npunoxenue ROM structure Crack Mac odyeHb npocToe. 9TO faer
BaM O4YeHb I'/TyOOKOe IIOHMMaHMe Balllero KoMnbeioTepa. CMOTpHUTE TakxkKe: [IM3anH OlMepaloOHHON CHCTEMBI KOMIIBbIOTEPHAS apxuTeKTypa HelipoOronoru BIepBHIE
BEIPACTHIIM HOBBIE HEMPOHEL B MO3re 37-IeTHEN XKEeHIMUHBL. MccleqoBanne, MPOBEAEeHHOE VUeHBIMU U3 HOTTUHIeMCKOro YHUBEPCUTETA U ONMyOJIMKOBAHHOE B 2KyPHAJE
Nature Communications, moka3aso, 4To leaed4ebcO
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- CTpyKTypa rpadudecku 0ToOpaxKaeTcs Ha 9KpaHe, MOKA3kBasi CTEHKM S49e€eK, MIaCTUHBI, IPOBOOSIIINE CTOIOB M COeMUHSIONINE X IIPOBOA. - YPOBEHDL CTEHKHU STYEUKH,
IIJITACTUHBI ¥ TPOBOAa 00ecrneYynBaeT IPSIMOU M UHTYUTHBHO IIOHSITHRIM 0030D 3JIEKTPUUECKHUX O0JI0KOB IIOCTOSTHHOM HNaMSTH. - KpoMe TOro, Kaxmas KJIeTOYHas CTEHKa,
IJIaCTUHA MJIM MPOBOJIOKA MMPeaCTaBlIeHa B BUE [IBETHOTO IPSIMOYTOJIbHIMKA, COOTBETCTBYIOIIET0 CBOEMY TUIY. - APIEIK Ha paboyeM CTOJIe MO3BOIUT BaM 3aIlyCKaTh U
IIPOCMaTPUBATh CTPYKTYPY 0e3 gocTyma K BIOS. - Texundyeckue ganable BIOS oToOpaxkaioTcss BHA3Y 9KpaHa. - [logpo0HbIe TEXHUYECKHE TaHHBIE KaKOO0K CTEHKH SYEHKH,
IIJIAaCTUHLI ¥ IPOBOA IIPENCTaBIE€HE COOTBETCTBYIOIIUM KOIUYECTBOM Hyneru. Hanpumep, ctreHka suenku 80410A umeet 84 HyJIsI, YTO COOTBETCTBYET 3HAUYEHUIO,
XpaHAIIEMYCd B 9TOM CTeHKe s4erKu. - CTpykTypa coBmectuMma ¢ Windows 7 u Windows 8. - CTpyKTypa COBMeCTHMa CO CIeOyIIUMu cuuTeiBaTensamu [13Y: * 3eHnuxk *
JTAG * Becoeimka * CM]I * TICIT Ot3wiBe [Tonb30BaTeneir Hanucates penens3uio CTpykTypa puMckoro 01oka Ctpykrypa I[13Y — 3T0 mpocToe, HO moie3H0€e IPUI0KEHME,
IpefHa3HaYeHHOe i rpaduueCcKoro NpeacTaBIeHnsI KOMIOHEHTOB NOCTOSHHOM maMaTu. CTpykTypa [13Y npurogurcs BceM, KTO X04€T Y3HATh O TOM, KaK paboTaeT ux
KOMIBIOTED, U O IPHHIMIIAX PabOTH anmnapaTHOro odecrnedenus. Onucanue CTPYKTyprl I13Y: - CTpyKTypa rpadudyecku oToOpakKaeTcs Ha S9KpaHe, IIOKa3biBasi CTEHKU
sTYeeK, IIJIaCTUHBI, IPOBOISIINE CTOJIOB M COeUHSIONINE X IIPOBOMA. - YPOBEHb CTEHKU SYEHKH, IIJIACTUHEL U IIPOBOAa 00ecIeyrBaeT IPSIMOM ¥ MHTYUTUBHO ITOHSITHBIM
0030p 31eKTpruYeCKuX OJI0KOB IMOCTOSHHOM ITaMsTH. - KpoMe TOro, Kaxaas KJIeTO4YHas CTEHKA, IIJIaCTUHA MJIM MPOBOJIOKA IIPEeACTaBlIeHa B BUE [IBETHOTO
IPSIMOYTOJIbHMKA, COOTBETCTBYIOIIET0 CBOEMY TUIY. - APIEIK Ha paboyeM CTOJIe IMO3BOJIXUT BaM 3allyCKaTh U IPOCMAaTPUBaTh CTPYKTYPY 0e3 moctyma K BIOS. -
Texunyeckue manHbsle BIOS oToOpaxkaioTcss BHU3Y 9KpaHa. - [logpoOHEIe TEXHHYECKHE NaHHBIE KaXO0H CTEHKYN TYEKHU, IJTaCTUHBI U IIPOBOfa IPeaCcTaBIeHbl
COOTBETCTBYIOIINM KOJIMUEeCTBOM HyJieu. Hamprmep, cteHka suenku 80410A rvMmeeT 84 HYJIA, YTO COOTBETCTBYET 3HAUEHUIO, XPAHAIIIEMYCSA B 3TOU CTEHKE TYEHUKHU. -
CtpykTypa copMectuMa ¢ Windows 7 1 Windows 8. - CTpyKTypa coBMecTUMa CO cienyimuMu cuuteiBaTtenamu [13Y: * 3ennuk * JTAG * Beneimmka * CMII * PSPHBA u
UT'POKU

What's New in the?

Bo ¢msm-namsatu NAND ecTh OBOMYHBIN 111a0I0H, HAa3bIBAEMBIM BHYTPEHHEH MaMsThI0, KOTOPBIM MCIOJIB3VETCS AJIS ONPeAeeHus TOr0, KakK HHTEPIPETUPOBATh
CIEeOVIONINY OUTOBBEIM NOTOK. OYHKIUSA CTPYKTYPHI I13Y cocTouT B TOM, 4TOOR 1300pa3uTh 3Ty BHYTPEHHIOO IIaMsITh B BUME AUarpaMMbl. Bo (GIsm-maMsTH BaIllero
KOMIIBIOTEPA MOXKHO MOMECTUTDL «CTPYKTYPY [13Y». YcTtanoBute cBoricTBa CTPYKTYPH [13Y Ha 3TOM cTpaHulie, YTOOLI MBI MOTJIM JIETKO HATH KOHKPETHOE YCTPOMCTBO B
HallleM KaTaJjiore, KOTOPOe COOTBETCTBYET BalllUM NOTPEOHOCTSAM. Bel Bcerga MoXKeTe 03HAKOMHUTHCS C (GYHKIMSIMU U XapaKTePUCTHKAaMM KOHKPETHOI'O YCTPOMCTBA, HaXaB
Ha ero n3oOpaxenue. lllar 1: Y3ganTe 00 anmapaTHOM 00eCIIedeHNH Balllero KOMIObIOTEPA X O TOM, M3 4ero oHO caenaHo. PIC — 3To nmporpaMMupyeMasi MHTerpaabHas
cxeMma (IC), KoTopasi IprHHUMAET BBOJ, 1 BHIJAET BHIBOJ Ha OCHOBE BBEIEHHBIX II0JIb30BATEIEM OBOMYHBIX MAHHBIX U MHCTPYKIUHU. PIISII-TIaMsITh IPEACTABIISAET COO0M
ocoOrii Tum CIIII3Y. ®nam-namaTs npeactaBiasgeT codor ocoOwii Tun CIIINI3Y. Onami-mamsats NAND — 310 ocoOvisl Tunmn EEPROM. ®nam-maMats NAND — 3T0 0COOBIN THII
EEPROM. MukpocxeMa O3Y — 3TO THII HHTErPaJIbHOU CXEeMBI, KOTOPBIM IO3BOJISIET XPAaHUTh 00JIbIlINe 00beMbl JAaHHBIX B HEJOPOTr 0¥ MHTETrPaIbHOU cxeMe. MukKpocxeMma
O3Y — 3TO THUII HUHTETPAJIBHON CXEMBI, KOTOPHIX II03BOJISIET XPaHUTE 00JIbIINE 00BEME JaHHLIX B HEAOPOTON NHTErpaabHOU cxeMme. I1maHKa onepaTUBHOM IIaMATH — 3TO
MHTEerpajabHas CXeMa, B KOTOPOM XPaHSATCS MaHHBLIE ONPeaesIeHHOro pa3Mepa (256 0uT). [InaHKa orepaTUBHOM IMaMSITH — 3TO HHTErpajbHas CXeMa, B KOTOPOM XPaHATCS
MaHHLIE ONPenesIeHHOTro pa3Mepa (256 ouT). [InaHKa omepaTUBHOM MAMSTH — 3TO HHTETpaJibHas CXeMa, B KOTOPOM XPaHSITCS JaHHBIE ONPeeIeHHOr 0 pa3Mepa (256 our).
I[Mlar 2: 3arpys3ute cTpykTypy [13Y u nogknouute ee. Bce MHCTPYKIIMHU /I 3TOr0 HHCTPYMEHTA HaIlMCaHEL U copepxkaTcs B ¢ause ROMstructure.zip, HO nyy4ile CHavdala
pa3apxXuBUPOBaTh. 3arpy3uTte CTPYKTypy 113V u mopkiounTe ee. Bce MHCTPYKIIMHU [OJId 3TOI0 MHCTPYMEHTA HallMCaHbl U comepxkaTtcd B gaisie ROMstructure.zip, HO nyyiie
CHayvaJsia pasapxuBupoBarTs. lllar 3: YcraHoBuTe mapaMeTprl CTPYKTYPHI [13Y. ToT nHCTpyMeHT comepxkuT (paun ROMstructure.cfqg, KOTOpeIM COOEPKUT HACTPOUKHU [IJIS
nHcTpyMeHTa CTtpykTypa I13Y. Hactpouniku ctpykTypHl [13Y Ynt-kogel B ROMStruct 3abmokupynte 00acTh, rae HaunHaeTcs cTpyKTypa 113Y. Haxkmute ENTER, 4TOOR
3arpy3uTh 010Ku B 00acte O3Y, roe



System Requirements:

B urpy MoKHO UTrpaTh Ha pal3nuuyHbX IaTdopMax 1K (maxxe Ha MOOMIBHEIX YCTPoMCTBax). OQHAKO UI'pa CIelralbHO pa3paboTaHa OJIs IIePCOHAIPHBIX KOMIIBIOTEPOB C
pa3IMYHBIMM XapaKTepuCcTuKaMu (BKJro4as pa3Mep 3KkpaHa He MeHee 1680 x 1050 nmukcenen, onepaiimoHHYI0 cucteMy He HHUKe Windows XP, Vista unu Windows 7,
nporieccop He HuxKe Intel Core 2 Duo, Quad, Core i3 unu Core i5, 4 I'b O3Y, He meHee 2 I'b rpaduyeckor mamMsaTH, IIXPOKOMNOJIOCHOE MMOOK/II0YeHNe K MHTEepHETY U
Bepcus DirectX 9.0c unu Bhile). Ha aTux cucremax urpa



