Texnnuyeckoe onMcaHue u

o0mue npuHuunbl pemonta HDD IDE (ATA).

Bepcus 4
[Tocnennee oOHOBIICHHE: ampenb 1997 .

0DACELabPoccus, Pocros-na-/{ony,
ten/dakc: (8632)64-17-10
www.acelab.ru



TexHu4eckoe onucaHue u obwme npuHuunsl pemoHta HDD IDE (ATA)

OrnaBneHwe.
(0107 (10 7 (01 0111 X3 (S V1 S Q) 4 F: 11 ()07 S PP
1. Texanueckoe ormucanue HIKMIL IDE AT........oooiiiiiiiiiiie ettt e e e e et e e e e e e e ste e e e eennnnneeeas 3
1.1. CrpykrypHas cxeMa HXMJL IDE AT.......cooooiiiiiiiiiii ettt et e s 3
1.1.1. Cxema ynpaBieHUS IIMAHAETBHBIM JABUTATEIIEM. ... cccerurrteerrureeeeniurreeeniraeeesaereeesnseeeesnseeeessssseeessnnseeenes 4
1.1.2. Cxema ympaBIICHUS MOZULTOHUPOBAHMEM. ... ..ueeeuurieenrrienureienureeeareenaeeesneeesseeenuneesaneesseeesneessnneemuneenas 4
1.1.3. KQHAIT CUMTBIBAHMS/BATIHCH. .....ccuvveeeeueeeeesnreeesneeeeaneeeesasseeesanseeesanseeesanseeesanseeeeanseeesansseesansensnseeesasseessnns 9
1.1.4. Cenaparop AAaHHBIX U MPEAKOMIIEHCALIMS BAITHCH. ..ccuuvreeernurereeurreeentrreesnureeessureeesaseeeessuseeesnseeessnmeeens 10
1.1.5. OOHOKPUCTAIBHBIM MUKPOKOHTPOIIIED ... .vveeuurreenireerurreerireeeireestneesneeensneeesneesnaeesneeenuneesmneenneeenseennns 11
1.2. THTEPPEHC IDE AT ... ittt ettt ettt e ettt e e ettt e e a e e e nteeeentaeeeanseees seeesnneeeeanseeesnneens 15
1.2.1. Opranm3anust HHTEPPEHCA IDE AT .....cccoooiiiiiiiiiiiiiiiiic ettt e 15
1.2.2. Mopter BBoma/BeBoAa, KOMaHABI HX XKML IDE AT......c.ooiiiiiiiiiieeece et 17
1.2.3. Anpecanus perucTpoB HIKM] IDE AT.....ooooiiiiiiieiiei ettt 19
1.2.4. Onucarme KoMaHT HIKMIL IDE AT .....ccoiiiiiiiiiiee ettt e e e e et e e e e e e e e setearaeeaeennnnes 20
1.3. Ciryxe6nas nHbopManust HIKMJL IDE AT.....cociiiiiiiiiiiiiiiiicci ettt 21
1.4. Jlorndeckasi OpraHU3anUS AUCKOBOTO TPOCTPAHCTBA. c..eeuveeurerurerueerseeteensiaseenseenteennenenesseenseenseesesmeenseenseeses 24
1.5, PEKIIM TPAHCTIMIIHIL. ... vveeeuttieeseeeeeeuuteesnseeesansseeeanseeesanneeesansaeeeansseeaansseeesnsseeeanseeesanseeeseesnseesensseeesnnseeenn 24
1.6. Metompl ckpbITHS AePEKTOB B HIKM] IDE AT.....ooiiiiiiiieiee et 25
1.7. Pab0Ta HIKIML IDE AT ...coiiiiiiiiiiieeite ettt ettt ettt st ettt st ettt e et e nbeeseneenaee e 26
. PEMOHT HIKIMUIL IDE AT ......ooiiiiiiiiiiie ettt ettt e e ettt e e e e ettt e e e e atba e e e e e atbaeeaesaaabaaeaesansessssaeasessssseeaaanes 27
2.1. NaTepnperamust kogoB omuOok mpu auarHocTuke HXKMJ] IDE AT......ccoooiiiiiiiieceeeeeee e 27
2.2. OCHOBHBIE TIPUHIUITEI OTIPENEIICHUS HEHCIIPABHOCTH . «.c.vevvenvenrerritensensentensessensesseeseeseeseesessteseessensentensensenmnsensen 28
2.2.1. HeucnpaBHOCTh ¢ HAYAJIBHON MHULAATMBALIMEH ... .eeeeueiieiriiieeeiiiteeiieeesiteeesieeeesiteeesanaeessaneeessaeeeesens 28
2.2.2. HeucnpaBHOCTb CXEMBbI YIPABICHUS IIMUHIACIBHBIM JBUTATEIIEM. ...cccruvieenurreanureeenueeesreeenareeenneeesnueeenn 29
2.2.3. HencnpaBHOCTb CHCTEMBI MOBHLIMOHUPOBAHMSL. ...ccceuurrreerrurrteeriuureeeenineeeeanireeessnsseeeesaneeeesnnseeeesssseeesnns 30
2.2.4. HencripaBHOCTh KaHajla YTCHUS/TPEOOPAZOBAHMS JAHHBIX...c.veeuverueerrenteerenteeerenteeeenseesrensesseensesseensenses 30
2.2.5. HeucrmipaBHOCTh KaHaNa 3alMCH, CXEMbI MPEIKOMIECHCAIINH JAHHDIX......cverterrerreerenrenrenmeesensensenseesennes 32
2.2.6. Pa3pymieHNe CITy>KCOHON HMHPOPMAIIHI. .......cceuveereeeenreeeeeeenneeesseeensseesnseesseesseesseesssesssseeensseessseesnnsessnns 34
2.3. BOCCTaHOBIICHUE CITYIKCOHON HHMPOPMALIH. .........eeruererneeeeneeeseeesneeesneeesnseesnseesseesnseeanseeessseessseessseesnsessnseenes 34
2.4. CoBmectnMmocTh miar ynpasiaeHUs H repMo0IokoB HKML IDE AT.......cccoceviviiininiiiiicieecieececeeenee 35
B 074y o Xy g o T PSP PTTPPP 35
OACELab
www.acelab.ru

Ten. (8632) 64-17-10



TexHuyeckoe onucaHue u obwme npuHuunbl pemoHTa HDD IDE (ATA)

CnUCOK Ucnosnb3yeMbIiX COKpaLLleHUM.

HXMJI - HakonuTeNnb HAa KECTKUX MarHUTHBIX TUCKaX;
N DY - mupoTHO-UMITYIbCHOE (ha30BOE YIIPABICHUE;
MI" - MarauTHas TOJIOBKA;

BMI - 6510k MarHUTHBIX TOJIOBOK;

APYV - aBTOMaTuuecKkast peryaupoBKa yCUIICHUS;

AM - aapecHbIil Mapkep;

I'VH - renepatop, ynpaBiseMblid HapsDKEHUEM;

MC - Mukpocxema;

®OAIIY - ¢pa3oBast aBTOMOACTPONKA ACTOTHI;

KK - KOHTpOJIBbHO-IMKINYECKUNA KO,

AIII - aranoroBo-mudpoBoii mpeodpa3oBaTes;

®HY - GmisTp HA3KHX YaCTOT;

HOST - ynpasnsromuii KOMIObIOTED;

ECC - xon oOHapyXeHHsI OIIHOKH;

CRC - KOHTPOJNBHO-IIUKINYECKUH KO,

FIFO - Tun namsTt «€pBbIM BOIIEN - IIEPBHIM BBILLIEID.
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TexHu4eckoe onucaHue u obwme npuHuunsl pemoHta HDD IDE (ATA)

1. TexHnuyeckoe onucanue HXXM[I IDE AT.

1.1. CtpyktypHasa cxema HXXMA IDE AT.

CrpyxrypHaas cxema HOKM/JI IDE AT noxa3ana Ha Puc.1
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Puc.1. Crpykrypnas cxema HKM/] IDE AT.

INDEX — curnai, BeIpabaTbiBaeMBblif CXeMOH yIpaBieHHs IMUHAEIHHOTO JBUTATENs 32 OJUH 000pOT TUCKa,
START - paspernienue Ha 3aMycK MTTUHAESILHOTO JBUTATEIS;

HDO0-HDn - nBonyHbIii KO BEIOOpA TOJIOBKH CYMTHIBAHMUS/3AINCH;
RDDATARLL - gannasie utenus RLL;

WRDATARLL - nannsle 3amucu RLL;

WF - curnas, BelpaGaTbIiBaeMBblii CXeMOH 3aMKCH NPH OIIHOKE;

WCLK - cHHXpOUMITYJIBCHI 3aIIMChIBAEMBIX TaHHBIX;

WRDATA - nannble 3anucu B koge NRZ;

LATE, EARLY - cursasusl yrpasiaeHHs PeXUMOM MPEIKOMIICHCAIIUH;
DRUN - BbIXOA AETEKTOPA NOJISI CHHXPOHU3ALIUY;

RCLK - cHHXpOUMITYJIBCHI CYUTHIBAEMBIX JAHHBIX;

RDDATA - cuuteiBaemble gaHHbBIE B Koje NRZ;

RDGATE - cTpo6 urenus;

WRGATE - ctpo6 3anucy;

MALE - cTpo6 aapeca yIpasisonero MUKpOIpoieccopa,

MRE - cTpo0 uTeHus ypaBisonero MUKPOIIpoIeccopa;

MWE - ¢Tpo06 3amucH yIrpassioIiero MUKpoIpoIeccopa;

DO0-D7 - BHyTpeHHsIsI IIMHA TaHHBIX HAKOIUTEIS;

MCINT - curHan npepbIBaHUs OT OXHOKPUCTAIFHOTO MUKPOKOHTPOJIIEPa;
/OE - cTpo0 urenus mis Oyheproro O3VY;
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TexHuyeckoe onucaHue u obwme npuHuunbl pemoHTa HDD IDE (ATA)

/WE - cTpo6 3ammcu aist 6ydeproro O3VY;
HDO-HD15, HA0-HA2, /CSO0, /CS1, /HIOW, /HIOR, /I0CS16, IRQ14,
RESET - unTepdelicHble CHTHABI.

1.1.1. Cxema ynpaeneHusi wnuHoesibHbIM d8u2ameJsiem.

CxeMa ympaBJeHHUs IMUHAEIBHBIM ABUraTeIeM HoApoOoHo paccMorpena B [1]. LnuHaenbHbINA ABUraTENb
HXM/I IDE AT xak npaBuiio TpexdasHblii, 370 o0ecriednBaeT 00jiee CTaOMIbHYI0 CKOPOCTh BPAIICHHS, YTO
0COOEHHO BayKHO IPU MOBBIIICHHON IUNIOTHOCTH 3amucH. [1o 3Toil e npudnHe y TakKuxX JBUTATeNel, Kak IpaBuiIo,
Tpu naryrka Xomta (ST157A, ST351A/X, WD9xxxxA, KL-343, KL-3120), yTo 03BOJIIET MHKPOCXEME yIpaBJie-
HUS IIIHHCIBHBIM J[BUraTeNIeM TOYHEE MOACTPauBaTh CKOPOCTh BPallleHUs AUcKa. bonee BhIcokre TpeOoBaHuUS K
CXeMe yTpaBieHHs MINHUHACIBHBIM JBUTaTeIeM CBI3aHbl HE TOJIBKO C MOBBIIIEHHON TITOTHOCTHIO 3amucu HXKM/I
IDE AT, 1o u ¢ TeM, uto Takue H)KM/] umerot masbie rabapuThl, B HUX HPUMEHSIOT 3-X TIOHMOBBIC TUCKH, U3-32
9TOTO MEXaHW4eCcKas CUCTeMa LINMUH/IeNIb-MarHUTHBIE IMCKU UMEET HeOONbIIYI0 HHEPIIMOHHOCTb, YTO, C OTHOM
CTOPOHBI, ITO3BOJISIET OBICTpEE pacCKpy4HBaTh U OCTAHABIMBATh MAarHUTHBIE JUCKH, HO C APYTOM- Takas MeXaHU4ec-
Kasi CHCTeMa CUJIbHEe MOIBEp)KeHa IeTOHAIIMK. B G0NbIIMHCTBE HAKOMIUTENEH ¢ CONEHOMAHBIM IPUBOJOM MarHUT-
HBIX TOJIOBOK JUTs 0OecTiedeHus] 00paTHOW CBA3M MUKPOCXEMBI YIIPaBJICHHUS IIIMHACIbHBIM JBUraTeNIeM H CAaMUM
HIMTUHEIBHBIM JIBUTATEIEM BMECTO JaTYMKOB XOJIIa UCIIONIb3yeTCsl BCTPOCHHAsI CepBHUCHAsE MH(GOPMAIHs, OHa
UCTIONIB3YETCS HE TOJBKO /TS TO3UIIMOHUPOBAHM MAarHUTHBIX TOJIOBOK, HO H JUIsl CTAOMIN3AI[K CKOPOCTH Bpallie-
Hus mmuHaenbHoro aeurareis (ST1144A, ST3144A, ST3290A, ST3660A dupmsr Segate; CP3xxxxA, CFSxxx,
CFAxxx ¢gupmsbl Coner; Caviar ¢pupmbl Western Digital u np.). B takux HXXM/] npu nopaue nuTaroniero Hampsoke-
HUS IIMHHJETBHBIN IBUTATENb paCKpy4YHBaeTcs B (JOPCHPOBAHHOM pexkuMe 0e3 aHaiHu3a CKOPOCTH BPaIleHHs
MarHMTHBIX TUCKOB. [locie aToro criernuanbHas cxema U3 opMara CepBUCHOI HHPOPMALIUK BBIAEISET HMITYIIbChI-
CEPBOMETKH, KOTOPHIE TTOIAI0TCS HA MUKPOCXEMY YIIpaBIeHUS IIMUHACIBHBIM JBUraTeIeM, TI0 3TUM UMITYJIbCaM U
MIPOMCXOIUT AaibHENIIas cTaOUIN3aIHs CKOPOCTH BpatieHus. OTIMYUTEIHHON 0COOEHHOCTHIO TAKUX HAaKOIIUTEIeH
SIBJISIETCS HAJIMYKME BCErO TPEeX MPOBOAHKUKOB (a3 yrpaBiieHus), UAYIIHX K IIIHHACIBHOMY JBUTATEN0. B epBbIx
monemsix HKM/I IDE AT ckopocTh BpallieHus MAarHUTHBIX JUCKOB COCTaBIIsIA, Kak mpasuiio, 16,6 mc (ST157A,
KL-343, KC-40GA, WD9xxx8A), B coBpeMeHHBIX Moneniax HXKM/I npu npumMeHeHHUH BBICOKO-TIPOU3BOAUTENBHBIX
OJTHOKPHCTANBHBIX KOHTPOJJIEPOB AJIS MTOBBIIIEHUS CKOPOCTH 0OMEHA CKOPOCTh BpAIlleHHUs 3HAUUTEIFHO YBEINYCHA
u nocruraet 8 mMc B 1 I'6T-Hb1X Mozensix CFP1060S, CFP1040A ¢upmsr Conner. [Ipaktuuecku Bo BceX MOIEINAX
HXM/I IDE AT pa3zperienne Ha 3amyCcK JIBUTATENS MOAETCS C YIPABIISIONIET0 MUKPOTIPOIIECCOpa MOCTE ero
WMHHIMATIH3aLUH, TO3TOMY IIITUH/EIbHBIN IBUTATENbh MOXKET OCTaHABIMBATHCS MTPH MOSBICHUN HHTEpdeHCcCHOTO
curnaia RESET, 6onee Toro, B Hakonurensix GpUpMbl Segate 3amycK IIMUHASIEHOTO ABUTATENS IPOU3BOUTCS
TOJIBKO T10CJIE NTOJIHOW BHYTPEHHEHN AMArHOCTUKY HAKOIIUTEIIS.

1.1.2. Cxema ynpaesieHusi NoO3UyUOHUPOBAHUEM.

B HXKM/ IDE AT npuMeHstOT cUCTEMY MO3MLMOHUPOBAHMS, KAK C IIArOBBIM JBUTATEIEM, TaK U C COJIEHO-
WIHBIM ITPUBOJIOM (3BYKOBOI KaTyIIIKOM), IpHUYEM B ITOCIEAHEE BPEMsI CHCTEMa IMTO3MIMOHNPOBAHMS C COICHOUJHBIM
TIPUBOOM IIPAKTHYECKH MOITHOCTHIO BEITECHIIIA CHCTEMY TIO3UIIMOHUPOBAHHMS C IIATOBBIM JIBUTATE-JIeM. DTO CBSI3a-
HO, IIPEXJIE BCEro, ¢ Takoil xapakrepuctukoil HXKM/I, kak cpennee BpeMs qoctyna. Bropoil npuunHoil sBisieTcs: Bce
YBEIMYHMBAIOIIASCS TNIOTHOCTD 3aITMCH 3a CUET YBEIMUCHHS KOJTMYECTBA [IMIMHIAPOB HAa pabodel MOBEPXHOCTH H, KaK
CJIJICTBHE, YMEHBIIICHHE PACCTOSHUS MEXAY IBYMS COCETHUMH Topokkamu. B coBpemenusix HXM/I mpumenstror
CHCTeMBI COaTaHCHPOBAHHOTO POTAILIMOHHOTO MO3HIIHOHNPOBAHUS, KOTOPHIE OoJiee HaAeKHbI M 3aHIMAOT 3HAYH-
TEJIFHO MEHBIIIE MECTa 110 CPABHEHHIO C IMHEHHBIMH, NCIIONB3YeMbIMHU Ha 1epBbix Moaemsix HXKM/I. B nakomnmTe-
JSIX C COJIMHOMIHBIM JIBUTATENEM JUIS pa3MeIIeHHs CepBICHON HHpOopManny (HeoOXOIMMOMH /IS HO3UIIMOHNPOBA-
HUSI MAaTHATHBIX TOJIOBOK) HCTIONB3yeTcs nsa Thna CU:

- CU na otnenpHOM (BeIOeneHHOI) moBepxHOCTH (dedicated surfase) ST1144A, ST3144A, ST3283A,
ST3655A, LXT340A, MXT540A;

- Berpoennas CU (embedded).

[Mocnennss B cBOtO ouepens noapazaesnsiercs Ha CH, pacnonoxeHHyro Mexay cekropamu u CH, BcTpoeHHYIO B
¢dopmar. K nepBoii orHocsarcst mogemn WDAC2120A, WDAC2200A u np., cemeiictBa Caviar arhitecture-0; Panaue
mozenn cemeiictBa CP-3xxx, CFA u CFS ¢upmer Conner u ap. B Takux Momemsix KOIHIECTBO CEPBOMETOK Ha
JIOPOYKKE TOYHO COOTBETCTBYET KOJIMUYECTBY CEKTOPOB HAKOTIMTES M PACTIONIOKEHHBI OHU CTPOTO MEXTy CEKTOPaMH.
[Iprvem KOMMYECTBO CEPBOMETOK Ha JOPOXKKE MEHSETCSI B COOTBETCTBUH C 30HHBIM PacIpe/leICHHEM.
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TexHu4eckoe onucaHue u obwme npuHuunsl pemoHta HDD IDE (ATA)

COBPEMEHHBIX HaKomuTessiX ucronbyercst CU, Bcrpoennast B popmar. [1pu 5ToM KoIMIeCcTBO CEPBOMETOK Ha BCEX
JIOPO’KKaxX OIMHAKOBO M PaBHO, Kak, HarpuMep, B Mogenn ST3660A - 60. B takux Hakonurensx Gopmar He pHUBS-
3aH K CEpBOMETKAM U JOPOXKKY MOJKHO OT(hOPMATHpOBATh Ha PA3IMYHOE KOIITMYECTBO CEKTOpoB. [Ipiuem korma
BCTpPEYAETCs CEPBOMETKA, (PU3NUECKHUH (hopMarT mpephIBaeTCs (JJake €CIIM BCTPEJaeTCs 1MoJie JaHHbIX ) U MTPOJOIDKaA-
€Tcs TOJNBKO MOCTIe €€ HACHTU(PHUKAIH.

B nepeix HJKM/I IDE AT c nrarossim asurarenem ST157A, KL-343 ucnons3oBaiiock o0braHOE (azoBoe
yIpaBJIeHUE IaTOBBIM JABUTATENIEM, KOTOPOE MOIPOOHO pacCCMOTPEHHO B IUTEpAType, [ 1] U 3aKirodaeTcs B TOM, 4TO
JUTS TIEpEMETIICHNUS Ha 3aJJaHHYI0 IOPOXKKY K (pazam I1aroBoro JBUraTeis He0OXOOMMO NPHIIOKHUTH MOCIEA0BATEIHHO
JIMCKPETHBIE HAIPSDKEHUS, IPH 9TOM BaJl IBUTATeNs] TPOBEPHETCSI Ha 3aAaHHbIA yroi. Hukakol oOpaTHOMH CBsI3H O
TIOJIO’KEHUH TOJIOBOK TaKasi CHCTEMa He MIMeJIa I eMKOCTh HAKOITUTENEeH, KOTOphIe UCTIOIb30BAIHM TAKOW TIPHHIIHIT
MO3UIIMOHUPOBaHMS, He mpeBbimana 40 MOT. B 6onee mo3manx HXXKM/] ¢ maroBeiM IBUTATENEM CTAIH UCIIONB30-
BaTh IIMPOTHO-UMITYIbCHOE (azoBoe ynpasnenue (ST351A/X, WD9xxxxA, KL3100, KL3120). B takux Hakonu-
TEJISIX TIPUMEHSIETCS] BCTPOSHHBIN cepBOOpMaT 1 MTOITOMY OHH 3aHHMAIOT TPOMEXKYTOTHOE TTOJIOKEHHE MEXKITY
HaKOTIUTEISIMH C IIarOBBIM JBUTAaTEJIEM U HAKOTUTEISIMU C COJICHOMIHBIM TIPUBOOM. M iest IMpOTHO-MMITYIIBCHOTO
(ha30BOTO yNpaBICHUS 3aKITI0YAETCS B CIEAYIONIEM: ITOCIIe IepeMEIeHHS MArHUTHBIX TOJIOBOK Ha 33aHHYIO
JIOPOKKY TTPOMCXOANT MOACTPOHKA IIAr0BOTO ABUTATENsl HA MAKCHMAJIBHYIO aMIUIUTYLy CYHUTAaHHOW CEPBUCHOM
UH(OPMALIH U TOJIBKO MOCTIE 3TOTO MPONCXOIUT CYNTHIBAHNE MM 3aIiCh JAaHHBIX. CTPYKTypHast cXeMa IIHPOTHO-
UMITYJIbCHOTO (ha30BOTO YIPABICHUS IaTOBBIM JABUTATEIeM HakonuTelsei cemeiictBa WDIxxxXA moka3aHa Ha
puc.2.

- KAHA
: - CUI{THE ST E RDDATA

EMT
CHEMA
ERLT 2 JIeHT I
| CEPEOMETOR
L KOHTP OIIED .
| IO THOMIOTYIECHODO  ITADOERRL
AT VD ABIEHMT IEMDATEIE
| - Fl+j I
n ) |
‘ Rox Pl P2 Fl-
F2+ |
| Fz- |

Puc.2. CtpykTypHas cxema IHpOTHO-UMITYJIBCHOTO (ha30BOTO YIIPABJICHUS IIAaTOBBIM IBUTATEIIEM.

JIns mepeMenieHnss MarHUTHBIX TOJIOBOK HAa OMH MWIMHAP YIPABISIONIHA MIKPOIIPOIIECCOP TTOAeT Ha KOHTPOILIEP
MN®Y xox m, 9T0 MPUBOIUT K epeMeneHno M mpuOIH3uTeNbHO Ha OWH MIJIHHID, TIOCIIE 3TOTO MUKPO-
MIPOIIECCOpP CIUTHIBACT KO N CO CXEMBI BEIICIICHUS] CEPBOMETOK M CPAaBHUBACT ATOT KOJI C STAIIOHHBIM 3HAYCHHUEM.
[Ipu HecoBmaieHNH KoAa (BCICACTBHIE CMEIICHUS C JOPOXKKH) IPOU3BOTUTCS KOPPEKTHPOBKA KOJIa M U IIPOIIece
TTOBTOPSIETCSL.

CucteMbl ypaBJIeHHUs ¢ COJICHONIHBIM JIBUTATENIEM (3BYKOBOM KaTyIIIKOH) SIBISIFOTCSI CAMBIMH CIIOXKHBIMH, HO
Oarozapsi OSIBIICHAIO OTHOKPUCTAIIBHBIX CEPBOMOIYIISITOPOB CTAJIO BO3MOKHBIM HCITOJIb30BaHHE COICHOUTHOTO
NPUBOJA B HENOPOTHX, MaccoBhIX Monesx HXXM/I. B HacTosiiee BpeMsi PakTHYESCKH BCE TPOU3BOIUTEIH
HaKOMHUTEJEH CTalll UCTIOIh30BaTh MMEHHO COIIEHOMIHBIN ABUTATENb ISl CHCTEM ITO3UIIMOHUPOBaHus. CTpyKTypHas
cXeMa CHCTEMBI YIIPaBJICHHs C BBIIEICHHONH CEpBONIOBEPXHOCTBIO OKa3aHa Ha Puc.3., co BCTPOSHHBIM CepBO-
¢dopmarom- Ha Puc.4.
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TexHuyeckoe onucaHue u obwme npuHuunbl pemoHTa HDD IDE (ATA)

/\ BT HAHAT YTeHHA/SATHCH > Read Data
u = = —— Write Data
L —1
oT
| | H CEpEOKAHAT BAW
‘ | L opHOKpHET.
I THETETEHELE MHEPOKOHT.
IEHTATENE CONEHOHHELE
NEHTATENE
TpebyeMEi
PERYE CEPEOTEMO- — Index
TOK
CHEMA IYILATOP
YMPaETeHEA TOKOEAT H CepEC-
LI MHHETETEHEIM CHEMA CHTHAT KOHTPOTTED
IEHTATETEM YTPAETEHEA pACCOTTACD-
COCTOAHHE
MOSHIKOKEPOE, BAHUHT
CEPBOCHCT.
H MeRCTEHT. yIpas.
NMONOXEHHE KT
TpeBOBANNE K CKOPOCTH BPalIe Il
ThebvemMos
TMOIOHEHEE

Puc.3. CprKTypHa?[ CXEMa CUCTEMBI YIIPABJICHU TO3UIITMOHUPOBAHUEM C COJICHOUAHBIM ABUTAaTCIIEM
C BLI,I[GHSHHOﬁ CCPBOIMMOBEPXHOCTHIO.

[TprHINT MOCTPOCHUS CHCTEMBI C BBIAIEIEHHOMN CEpBONOBEPXHOCTHIO 3aKII04aeTcs B cienyroneM: [Ipn
M3TOTOBJIEHUH TepMOOIIOKa HAKOTIUTENS Ha OAHY M3 MTOBEPXHOCTEH (0OBIYHO 3TO camMasi HI)KHSS TOBEPXHOCTH MTAaKeTa
JIVICKOB) 3aIIMCBIBAETCS CHIENMAlIbHAs CepBUCHas MH(opMaIist. MarHUTHast TOJIOBKa, KOTOpast paboTaeT TOJIbKO Ha
YTEHHE, TOCTOSIHHO CIUTHIBAET cepBUCHYIO MH(opMarmio. CH, ycnieHHas 1 oTQUIBTPOBaHHAS, TOCTYIAET B
CEpPBOIEMOIYIIATOP, T/ pacuIn(pOBBIBACTCS U 3aTE€M OIIPEAEISIeTCS IeHCTBUTENBHOE MOJI0KeHNE OT0Ka MAarHUTHBIX
rofoBoK. Ha ocHOBaHMM MOTy4eHHOM HH(OpMANH OAaeTCs BO3AEHCTBHE Ha YCTPOMCTBO YIPaBICHHUS COICHOMI-
HBIM JBHTaTeneM. TakuM 00pa3oM OCYIIECTBISETCS CIEKEHHE C TOMOIIBIO YCTPOHCTBA TOHKOH PETYITUPOBKH.
Jpyras 3a1a4a CHCTEMBI IIO3NINOHUPOBAHMS 3aKJIOYAETCS B CO3aHIH TOKOBOTO HMITYIbCA B KaXKJOM KOHKPETHOM
cilydae TIpH IePeXoIe 3a MPEeNbl JOPOKKH. MIHUINAaTOpOM TaKoTo UMITYJIbCA SABISETCS YIIPABISIONI MUKPO-
MIPOIIECCOP, KOTOPBIH YKa3bIBAET CEPBOKOHTPOILIEPY HOMEP HEOOXOAMMOH TOpOKKH. Ha ocHOBaHMM 3TOTO CEepBO-
KOHTPOJIIEp MepeaeT Ko He0OXOIMMOTo TOKOBOTO HMITYJIbCA B CXEMY YIIPaBJICHUS O3UIIMOHNPOBAHUEM, THIE C
niomortnbio L{AIT dpopmupyercs ero TouHast BeaudnHa. PaccMOTpuM cHagana paboTy yCcTpOHCTBAa TOHKOTO peTyIu-
pOBaHMs, 3a1a9eil KOTOPOTO SBIISETCS KaK MOXKHO O0JIee TOUHO MOEPKHUBATh OJHAXK/IB HAHICHHYTO TOPOXKKY.
Wudopmanust 0 mO3NIHUHN MOIy9aeTcs ¢ HOMOIIBIO cepBosiueeK. B 3aBHCHMOCTH OT M3rOTOBUTEISI, pa3Mepa ANCKOB,
IDIOTHOCTH JOPOXKEK H CIIOKHOCTH CEPBOSTICEK HX YHCIIO Konebiercs B mHTepBaie Mexay 500 u 3000 Ha TOpOXKKY.
Ha puc.5 nmpuBenena ynpormieHHas cTpyKTypa cepBosiueiiky. Kaxnas siaelfika COCTOUT U3 9eThIpeX CMEH HarlpaBiie-
HUSI HAMarHWYEHHOCTH, Ha3bIBaeMBIX quouTamu. C 00enx CTOPOH sueiika orpaHnYeHa MOISIMH CHHXPOHHU3AINH.
[To3utust cepBOroOIOBKN HAXOAUTCS CTPOTO MEXTy YeTHOW M HEUETHOH cepBoiopokkamH. [Ipn 3ToM B cepBOTOIOBKE
HaBOIUTCS CHTHAI, IOKa3aHHBIA Ha prC.6. DIEKTPOHUKA TIO3UIIMOHUPOBAHHS (POPMHUPYET U3 STOTO CHI'HAIA
HaIpspKeHUE OLIMOKH, KOTOPOE MTOTYydYaeTcst Kak pa3HOCTh UMITYJIbCOB, 0003Ha4eHHbIX Kak A u B. Eciin Teneps
TOJIOBKA pacronaraercs adCoMOTHO MPaBIIIBHO, T.€. CTPOTO MEXKIY CEPBOAOPOKKAMH, TO ATO HAPSHKCHHUE OIIHOKH
OyzeT paBHO Hyir0. ECii rosioBka cMeImaeTcst o HarpaBJIeHHIO K HEeUETHON TOPOXKKE, TO B CHTHAJIE TAHHBIX
UMITyJIbC A yBennuuBaercs, a B ymensmaercs. I1py 5TOM BO3HHKAET MOJIOKHUTENFHOE HAITPSHKEHHE OMINOKH, 1
CepBOCHCTEMa MBITAETCS €€ CKOMIIEHCHPOBATh NIEpEMEIIEHHEM TOJI0OBKH 10 HATIPABJICHUIO K Y€THON TOPOXKKE.
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TexHu4eckoe onucaHue u obwme npuHuunsl pemoHta HDD IDE (ATA)

a KAHAT YTEHHASATHCH — Read Data
w— BMT .
: = —— Write Data
| | [
L —1
[ |
SHATOMOEHE TAHHEE YTEHKA
. | ‘ C CepBOMETHAMH
LI MHEAENEHEL
IEHHATENE COMeHORMHELR
IEHTATETE R/W
o X
Tpebyemeri EfW SCT/DEUN
ok % % ONHOKPHCT.
CHEMA Index MHEPOROHT.
YMPAETEHHL TOKOERL CHIHAT CEPEOTENO-
LINMHHOETEHELN CHEMA PACCOTTALO- | mymgTop
IEHTATENEN BAHKA ;
YIPEETEHR H CEPEO COCTOAHHE
NOZKIHOHEPOM FOHTPOMNED | ceppocke.
¥ meHCTEHT.
TOTOMEHHE Ynpas.
TpeDOBAHHE ¥ CKOPOCTH BPAlleHET MIT
Tpedyvenos
TOMOEEHHE

Puc.4. CrpykrypHas cxema CHCTEMBI YIPaBICHHUS [TO3HIIHOHIPOBAHUEM C COJICHOMTHBIM JABHUTATEIEM
CO BCTPOECHHBIM CEPBO(OPMATOM.

CEPEOSUENKA
CEPEOMOPONEH |
I "y
HeweTHast | 4+ [ - [+ | - | + | - + | - +| -+ -
yeTHat | + | - | + - + - + - + - + -
HeweTHat | 4+ [ - [ + | - | &+ | - + | - +| -+ -
I A
A B A B I 1
none oS
CHHAPOHHSAIHH CHHXPOHHSAIHH
Puc.5. YnpoieHHas CTpyKTypa CEpBOSYEHKHU.
CHHXpO iy E Fix E CHHXPIO
HEYETHAT
SEPEONODOERH |
YETHAT

CHIHAI MeXmY
HEYETHOH H YeTHOHR
CEPEONOPORIANH

Puc.6. HaBeaeHHbli curHan B CEpBOTOJIOBKE.
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TexHuyeckoe onucaHue u obwme npuHuunbl pemoHTa HDD IDE (ATA)

st nepeMelieHns: Ha 3aIaHHYIO JIOPOXKKY CXeMa YIpaBJICHUS TO3UIIMOHNPOBaHHEM J0JDKHA ChOpMHUpPOBaTh
TOKOBBIN MMITYNbC, KaK IOKa3aHo Ha puc.7. [locne mepemenieHns BKIIOYAETCsl CHCTEMa TOHKOTO PEryIUpOBAHUS AT
TOYHON MOACTPOMKM Ha NOPOXKY. B 3aBHCHMOCTH OT IJIMHBI NEepeMEIIeHUs] BBOJUTCSA MOHSATHE KIAacCOB
TIO3UIIMOHUPOBaHUsI, (pUC.8), O KOTOPBIM (POPMHUPYIOTCS TOKOBBIE UMITYJIbCHI MiepeMerieHus. Yem Oornblie KiaccoB
TIO3UIIMOHMPOBAHHUS Y HAKOIIUTEIS, TeM ObICTpee HAKOIMTEIb HAXOANUT HY)KHYIO JIOPOXKKY. B COBpEMEHHBIX HAKOIIUTEISIX
KOJIMYECTBO KJIACCOB MO3UIIMOHUPOBAHUS PABHO KOJHUYECTBY CEPBOIOPOKEK HAKOIMTEINS - IPU 3TOM KaXKJIOW JIHHE
[IEPEMELLEHUS COOTBETCTBYET CBOM OIIPEECIICHHBIN TOKOBBII UMILYJIBC.

TpeboBaHHT

B TORY

(

e ——— ——

OeHCTEHTENEHAL
CHOpPOCTE
YCROPEHHE MOomeT DPHD}I{EI{H%
i i
L, EpeMi MOSHUHOHEPOESHEA I
| 1
Puc.7. TokoBBIil IMITYIIEC TO3ULIIOHHPOBAHUS.
CHOpPOCTE
E
D EIaco 5
Emacc 4
C
EKmacc 3
E
Eqacc 2
&
rmacs 1
EpeMA
KJ1acc JUIMHA TIepEeMEIICHHUS
0 1
1 2..10
2 11...50
3 51...120
4 121...500
5 500...MAX

Puc.8. Kimaccudukanus IIHMHHBI TO3UIINOHUPOBAHUS.

CoBepIeHHO HHBIM CIIOCO0OM pa3MeliaeTcs CepBOMH(pOpManus MpH NCTIoNb30BaHNy puHIUIa «Embedded
servoy. IIpu H3roTOBICHNH repMOOIOKa CepBUCHAS HH(POPMAIIHS 3alUChIBACTCSA Ha KaXI0i pabodueil TOBEepXHOCTH
MeTKaMH. B KauecTBe cTaHIapTHOTO HCHOJHEHHUS IIMPOKO MPUMEHseTCs (opMaT «MHKpo-MarayMm”, Puc.9.
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TexHu4eckoe onucaHue u obwme npuHuunsl pemoHta HDD IDE (ATA)

CEPEOLIETEA
0 o I:E]_‘JBDHHE]JDTJI:'[. Fopmar
CHHXPOSOHA uopo}?um xon Tpes npose?:.m AnA MORCTPOHEH) manHELX
mop. 0 [ 00000000 (0000355 (0111 (0111 | 3000|3000 b
mop. 1 (00000000 (0000300 [ 0110 (0110 | 3000|2000 an EEE
mop. 2| 00000000 00003350 | 0010 | 0010 | 3OO0 | 2000 TEE
KO IOPOXKKU: xox I'pest:
THII JIOPOXKKH KOZI JIOPOXKKA KOZI
JIOPOYKKA JTAHHBIX 111 15 1000
TIOCTIETHSSL IOPOYKKA C HAPYKU 110 14 1001
HOCTITHSST IOPOXKKA M3HYTPH 101 13 1011
HHJIEKC (TICPBBII CEKTOP) 100 12 1010
11 1110
10 1111
9 1101
8 1100
7 0100
6 0101
5 0111
4 0110
3 0010
2 0011
1 0001
0 0000

Puc.9. CepBodopmar «MUKpPO-MarHyM».

CepBocucrema paboTaeT ofo0HO CUCTEME C BBIACIEHHON CEPBOIOBEPXHOCTHIO. OTINYNS 3aKIIIOYaIOTCS B TOM,
YTO CEpPBHUCHAS HHPOPMALIHS, HAXOIAIIASICS MEXKIy CEKTOpaMH, BBIIEISETCS M3 TOTOKA TAHHBIX HAKOIUTENS U IIOCTYTIaeT
nopuusivu. [TosToMy mocrne nepeMerieHns Ha TpeOyeMbIi ITHHAP (aXke TPH EePEKITIOIEHIH TOJIOBKH) HEOOX0IMMO
MIPOITYCTUTh HECKOIBKO CEKTOPOB ISl TOYHOM MOACTPOHKHN Ha JOpOoXKKy. [Ipn BhIMOIHEHNH onepanuii 3anuCcH/aTeHUs
JUIS TOTO, YTOOBI HE OblTa 3aTepTa CepBOMETKA, CUTHAJI 3aITMCH B KaHAJ TIOCTYIIAeT OT CEPBOKOHTPOIIIEPA TOIBKO MOCIIEe
TOTO, KaK IOJHOCTHIO CYMTaHAa W MACHTH(HUINpPOBaHA cepBoMeTKa. IIpu ee YTeHHM CEepBOKOHTpOIIIEp (HOPMHUpPYET
cekxropHble uMITynbesl SEC/DRUN, koTopbie MOCTYNaoT Ha OAHOKPUCTANBHBIN MUKPOKOHTpOIEp, Puc. 4.

1.1.3. KaHan cyumbieaHus/3anucu.

Kanan cuuteiBHUs/3anmcy noapooHo pacemotped B [1]. B HOKM/] IDE AT kanan cuuThIBaHUsI/3aiucy He
mpeTepIies OONBIIOr0 U3MEHEHHUS 110 CPABHEHUIO ¢ mociaenuumu HakonutessiMu ST506/412 RLL. Bee usmenenus
CBsI3aHbI B OCHOBHOM C HOBO#1 aJieMeHTHOH 6a30i 1 0oJiee IIIOTHBIMU METOJJaMU KOAUPOBaHUs HH(OpMaIuH,
TakuMH, kak ARLL [2]. Baxxno#i ocobeHHOCTBI0 coBpeMeHHbIX HDD siBisieTcsi npuMeHeHrne 30HHO-CEKIIMOHHOM
3anucu (ZBR), mpu koTopoii Bce UCKOBOE MPOCTPAHCTBO pa30MBAETCS Ha 30HBI U B KOXKA0H 30HE 3aITHChIBAETCS
oTpeieNIeHHOE KOJTIMYEeCTBO CEKTOPOB Ha TOpoXkKy. KomudecTBo 30H Ha 3-X MIOMOBBIX MarHUTHBIX AUCKAX MOXKET
nocturars 20, a KOJIMYECTBO CEKTOPOB B 30HAX B 3aBUCHMOCTH OT eMKOCTH KoseoneTcs ot 90 - 140 B camoii nepBoif
30HE U IJIABHO YMEHbIIAETCA J0 MOcHeaHeH, rae Moxet gocturars 40 - 70. Takoit MeTo erie Ha3bIBalOT METOIOM C
MOCTOSTHHOW IJIOTHOCTBIO 3alMCH. ECTECTBEHHO, UTO KaHaJl CUUTHIBAHHS/3aIIMCH TAKOTO HAKOTIUTENS JOJKEH
paboTaTh Ha pa3IHYHBIX YaCTOTaX, IIPU 3TOM IepBasi 30Ha paOdOTAaET HAa CaMOM BBICOKOW 4acTOTE U 00eCIeunBacT
HauOOJIBIIYIO CKOPOCTh CYNTHIBAHUS JaHHBIX. [l KOPPEKIMN YaCTOTHOM XapaKTePUCTHKH KaHalla B TAKMX HAKOIIHU-
TeJISIX UCTIONB3YIOT epecTpauBaemble 1udpossie GpruibTpsl. B HYKM/I IDE AT npuMeHSIOT npolieccopbl YTeHUS
naHHbIX ¢ APY, nonnep:kuparomue xonupoBanue RLL, B ocHoBHOM 310 10206, 32P541 Ha nepBBIX
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TexHuyeckoe onucaHue u obwme npuHuunbl pemoHTa HDD IDE (ATA)

Mopnesix, 1 32P544, 32P3030, 32P4752 na Gonee mo3aanX. B kauecTBe KOMMYTaTOpPOB - IPEABAPUTENBHBIX YCHIUTENeH
YTeHHs/3anuc 171 peppuToBeIX MIT MPUMEHSIOT XOpOIIo 3apeKoMeHI0BaBIIre cedst Mukpocxemsl 32R117, 32R510,
32R4610, nns TonkomneHounbix MIT - 32R520, 32R522, 32R2020 u ap.

1.1.4. Cenapamop OaHHbIXx U npedKoMIeHcayus 3anucu.

CemnapaTop JaHHBIX U CXeMY MPEIKOMIICHCAIMY 3alHCH OUY€Hb YacTO Pa3MEIaloT Ha OAHOM KpHUCTAaJlIe, XOTSI
MeXa1y co0Oll OHU NMPAaKTUUECKU HE CBsI3aHBI U (DYHKIMOHUPYIOT COBEPIIEHHO pa3feibHo. OCHOBHOE Ha3HA4YEeHUE
celaparopa JaHHBIX COCTOUT B OYUCTKE HPI(l)pOBOFO CUTHaJIa OT IIYMOB IpPHU YTCHHWH U BBIACICHUU CHUT'HAJIOB
cuaxponm3annu RCLK. CrpykTypHas cxema cemnaparopa JaHHBIX IMoKa3aHa Ha puc.10.

AETEETOP MONA

CHHEPOHHSALHE PR
T
RDDATARLL 1
|l RDDATA
B
A Pasopsi I'YH
TEHEPATOR . EOMITAPATOR 15 M K
15 Mru H PHIETp
=

EDGATE — 2 —3FRoIE

Puc.10. Cenapatop nanubeix RLL.

Merton RLL (kak u m060i1 ipyroit MeTox 0e3 BO3BpaIICHUS K HYJIIO ) TpeOyeT Ha9aabHOTO (pa3upoBaHus CTpoda
BBIICTICHUS JaHHBIX, IS 3TOH LenHu B (opMaTe 3aMUCH UMEIOTCS CHEIHalbHbIe CHHXPO30HBI, COCTOAIINE U3
mocnenoBatensHOCTH Hynel. Cunranabie nanHsle RDDATARLL (READ DATA RLL) u3 kanana canteiBaanst HXXM/]
MOCTYNAOT B AETEKTOP MOJS CHHXPOHM3AIMH, KOTOPBIA M3 MOTOKA MOCIIEN0BATEIbHBIX UMITYIECOB BBIACIACT 30HY
HETIPEPBIBHO CJIEMYIONINX JIPYT 3a APYTOM EIWHUIl WIHM Hylei. JleTekTop mpeacTaBiseT co0oi mepesamycKaeMblil
OIHOBHOPATOP C UTNTEIHHOCTHIO IMITYJIbca HEMHOTO OOJIBINIE, YeM IIEPHO]] CIECAOBAHMS IMITYIbCOB JAHHBIX IJIS HyIeH
1 eauHUN. TakuM 00pa3oM, IpH MPOXOXKICHUH MO TOJIOBKOW CUMTHIBAHUS/3AMNCH TIONSI CHHXPOHU3AINH AETEKTOP
BolpabarsiBaeT curdas DRUN (DETECTOR RUN). B orset Ha curnan DRUN ogHOKpHCTaIbHBIH MUKPOKOHTPOJLIED
¢dopmupyet cTpob urernss RDGATE (READ GATE). OtoT curHaim oTKpbIBaeT BXOA A MyJIBTHIUIEKCOPA M CANTaHHBIC
nanapie RDDATARLL moctymaroT Ha ¢a30BBII KOMIapaTop, KOTOPHIH BeIpaOaThHIBaeT aHAJOTOBHIH CHUTHA,
YTIpaBISTIONINN YacToToi paboTs! reHeparopa I'YH. YpoBeHb aHa0roBoro CUruasia 3aBUCUT OT PAcCOTIacOBaHUS (a3
BxoaHbIX JaHHBIX RDDATARLL u Beixonnoro curnana ['YH. ®a30Bbiit koMnapaTop, CIIIaXKUBAIOLIUM €10 MylbCaluu
¢uneTp u 'YH obOpasyior 3amMKkHYTHII KOHTYp (pasoBoii aBromoxctpoiku yactoTel (PAIIY). Takum obpazom
OCYIIECTBISICTCS CIEKEHHE 332 N3MEHEHHEM YacTOTHl BXOAHBIX CHUTHAJIOB M 00E€CHEeYnBaeTCs JOCTOBEPHOCTD
CUNTHIBaeMBIX NaHHBIX. s obecreuenuss HopmaiabHOW padorel DAITY mpu orcyrcTBum curnana RDGATE
MYJIBTHILIEKCOp NEpekIoyaeTcs Ha BxoA B u cunxponuszanus ['YH npousBogurcs ot kBapueBoro reuepatopa 15 Mri.
Heobxonnmo caenars 3aMedanue: Tak Kak MEepUoA CIIE0BAHNS NMITYJIBCOB [UIsl HyJEH U eANHHI coBmanaeT ¢ Puc.11,
to curHai DRUN Oynet ommbo4no hopMHpoBaThCs HE TOIBKO MTPH HAXOXKAECHHUH MOJIST CHHXPOHU3ANNH, HO 1 B TF000M
JIpPYTOM MecTe, T/ BCTPETHTCS MOCIEI0BaTeNbHOCTD HyaeH win enuHuIl. [loaToMy B opmare TOpOXKKH 3a MOJIEM
CHHXPOHH3ALNH CIeayeT O0aiT apecHoro Mapkepa, 3aMCcanHoOro ¢ HapyIIeHNEM TIPaBHI KOAMPOBaHMUS (C TIPOILYCKOM
OIHOTO CHHXpoUMITynbca). Taxoit 6aiiT OoJbIe HE MOXKET BCTPETHThCS HUTTE B hopmare mopoxku. [1o curaamy DRUN
OJHOKPHCTAJIBHBIII MUKPOKOHTPOJUIEP MPHUCTYMAET K MOWCKY aJpecHOTo Mapkepa, ecin AM He oOHapyKeH,
CJIENIOBATENBHO, JaHHAS TTOCIJIEI0BATENBHOCTD €IMHHIL] WIIM HYJICH HE SIBISIETCS TIOJIEM CHHXPOHHU3AIUH.
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TexHu4eckoe onucaHue u obwme npuHuunsl pemoHta HDD IDE (ATA)

= DO OHONNT,
== O OO00000.,

INDEX L
SOPMAT 14-GajiT
.I[DPD}H:K]-\ Hymefi AN \

DEUN

Puc.11. Ha3nauenue agpecHoro mapkepa (AM).

THHHI ZAMef #EH
WEDATA

12mc  24mc 36 HC

— 5 M —— WERPCDATA

1

2

3
EARLY ?.Li 31

— I—

LATE & p—
WEPCEN

Puc.12. Cxema npenkoMIeHcaluu.

Ha3znauenwe v mpuHIMI NpeaKOMIIEHCANH MoApoOHO paccMoTpeH B [1]. CTpykTypHas cxema y3mna
MIPEIKOMITEHCALIH [TOKa3aHa Ha puc.12.

Curnansl EARLY n LATE BripabarsiBaloTcsi OTHOKPHCTAIbHBIM MHKPOKOHTPOJUIEPOM HA OCHOBE
TIPeIBapUTEIBHOTO aHANIN3a 3anrchiBaeMoit nH(opMarmn. Curnan paspemenns npeaxkommnencanun WPCEN (WRITE
PRECOMP. EN.) BolpabaTbiBaeTcst yIpaBIIsIIoIiM MUKpotporieccopoMm. [Ipn orcyterBum npenkomnencarmn WPCEN=0
3anKChIBaeMble JaHHbIE TOSBIISIFOTCS HA BBIXOJIE 3aep’KaHHBIMHU Ha 24 HC, YTO CYNTAETCS HYJIEBBIM OTKIOHEHHEM.

1.1.5. OOHOKpuUCManbHbIU MUKPOKOHMpPOJIIEP.

OmHOKpUCTANBHBIN MUKPOKOHTpOJIIED sBisieTcst Hanbonee cnokabiM dneMenToM HXKM/L IDE AT u sBnsiercs
OTIpEeISIIoNIMM B cKopocTH oOMeHa nanHbiMH Mexxay HXKMJI u HOST. CrpykrypHasi cxemMa OJHOKPUCTaIbHOTO
MHUKPOKOHTpOJUIepa Noka3aHa Ha Puc.13.
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TexHuyeckoe onucaHue u obwme npuHuunbl pemoHTa HDD IDE (ATA)

P

A -
DRUN
PETHCTPE
YTEHHE ECLE .| FOHTPOMED dhatina
i MPAEMeHHA
EDDATL .| ¥TIE SARAHHT
WEDATA | HADLIT
2ATIHCE & $
o EARLY HDO-HD1S
éRDGATE FORIPOIEE | Y woa2, 730, 731
WRGATE -Ha i, EE0,
YIF AETIEHHE AT ¢
HETepdedca HIDW
HIOR
MALE ioests
MEE | HETepdeiic | IRGIY
—
LIWE TOEANEHOIO
Di-D7 MHEpPOTTPO- e
neccopa MEHETXEED G—
: MCINT Eydepa DiDT
OE
WE
—
\-\.v.—-’

Puc.13. CtpykrypHas cxemMa OTHOKPUCTAIbHOTO MUKPOKOHTPOJIEPA.

MUKpOKOHTPOIUIEP UMEET YETHIPE NOPTA, C TOMOIIBIO KOTOPBIX OH noxakiatodaerca k HOST, nokaabHOMY MHKPO-
mporeccopy, RAM Oydepy u xanany oomeHa ganasiMu ¢ HXKM/J[. MUKpOKOHTpOIIIEp MPeACcTaBiIsaeT co00it KoHed-
HBII aBTOMAT, YIIpaBIIseMBbIi CO CTOPOHBI JOKaJIbHOTO MHUKpoIpoleccopa, co cropoHsl HOST nocTynHe! TONBKO
CTaHAapTHBIE PerucTpsl Qaiina 3aganus. [[porpaMMupoBaHie OMHOKPUCTAILHOTO MUKPOKOHTPOJLIEPA IIPOU3BOAUT-
Cs Ha 3Talle HHUIHAIU3alHUU CO CTOPOHBI JIOKAJIFHOTO MUKPOIIPOIIECCOpa, P 3TOM MPOMCXOJUT HACTPOIKa Ha OUH
u3 Tpex MeTo 0B koaupoBanusi MFM, RLL nnu NRZ, Beibupaercs pexxum CRC wimu ECC [3], ycranasiuBaercs
PEXKHMM THOKOTO WITH JKECTKOTO pa30ueHus Ha cekropa (rubkuit pexxum ucnonssyercs B HKMJ] IDE AT ¢ 30HHO-
CEKIIMOHHOH 3aIKChI0, CM. HIKe). JIOKaIbHBI MUKPOIIPOIIECCOp YIPABIAET MeHeKepoM Oydepa, KOHTPOIIEpOM
HXXM/] u pexxumom paboThl KOHTpoJuIepa nHTepdeiica (HEKOTOpble MUKPOKOHTPOJIEPH MOTYT paboTaTh B pexXUMe
AT nmu XT). Kak npaBuiio, JIoKaJbHBIH MUKPOIIPOIIECCOP HAXOAUTCS B COCTOSIHUN OKUIAHUS, II0KA HE aKTHBHU3H-
posan 3anpoc mukpokonTposuiepa MCINT (MICROCONTROLLER INTERUPT). B pexxume AT MCINT ycranas-
nuBaetcs, korna HOST npounssoaur 3amuck B komanaubii peructp 1F7H . Menemxkep Oydepa ynpasisiet OydepHbIM
03Y, emkocth KoTOpOTO KoJieonercst oT 8 Kbt 10 256 KBT 1 3aBHCHT OT KOHKPETHOTO HCITOIB3yEMOTO MUKPO-
KoHTpoiepa. Menemxkep Oydepa pazousaer Bce Oydeproe O3Y Ha oTnenbHble ceKTOpHBIE Oydepsl. CriennanbHbIe
PETUCTPHI, TOCTYTIHBIE CO CTOPOHBI JIOKAJIEHOTO MUKPOITPOIIECCOPa, COMEPKAT HaualbHbIE a/Ipeca 3TUX CEKTOPHBIX
oydepos. Korna HOST ocyrecTBisier 0OMEH TaHHBIMH C OMHUM U3 CEKTOPHBIX Oydepos nmocpeacrsom FIFO, co
cTopoHb! kKoHTposwiepa HXKM/] Bo3MokeH 0OMEH TaHHBIMH C IPYTUM CeKTOpHBIM Oydepom. KoHTposiep ynpasie-
st HXKM/I npennasnadeH miist oOMeHa JaHHBIME MEXKAY KaHAJIOM YTESHUS/TIPeoOpa3oBaHusl JaHHBIX, KAHAIOM
3anrcu HXXMJI 1 coBmecTHO ¢ MeHemkepoM Oydepa - OypepubiM O3Y, NONOITHUTEIBHO KOHTPOIUIEP YIIPABICHHS
HXXM/] ocymectrisier opMaTupoBaHie TOPOKKH, TIOATOMY B CIIPABOYHOM JIOKYMEHTAI[H MOXHO BCTPETHTh
Ha3BaHue ¢popmarep u quckoBbiil nHTEpdetic (FORMATTER & DISK INTERFACE). Ha Puc.14 npencrasien
TPAaKT YTeHUs KoHTposiepa ynpasinenus HXKM/I, a Ha Puc.15 - Tpaxt 3anucu. [Ipu BEIIONHEHUH YTEHUS C cenapa-
TOpa JaHHBIX NMPUXOIUT ynpasistonmid curHag DRUN (npu HaxoxIeHHH Nons CHHXpoHMU3auuu). I1o atomy
CHTHAJIy JIETEKTOp aJJPECHOT0 MapKepa BO BXOJHOM MOTOKE JIaHHBIX IbITAaeTCsl 00HApYXUTh AM H, eciii oH 0OHapy-
*eH, To nmofaercst curHail START Ha nexozep, KOTOpbIii HaunHaeT Mpeodpa3oBaHHe BXOMHBIX JIaHHBIX B IBOMYHBIH
nocnenoBatenabHbIl koj. Cxema npoBepku KK u ucnipapienust om0k 0OHAPYKHUBAET U, €CJIH BO3MOXKHO,
KOPPEKTUPYET OLIMOKH, IT0 pe3ynbsrary npoBepku ¢popmupyercs curian NO ERRORS. [Mocre 3toro nocnenosareins-
HBIE TaHHBIE TPeoOpa3yIoTcs B MapasuienbHble. [Ipy BhImonHeHNH 3anucy 0aiT JaHHBIX IpeodpasyeTcs B moce-
JIOBaTeNIbHBII KOJI M TIOCTyMaeT B cxemy reHeparopa RLL, kotopsiii ¢ yactotoit WCLK BbIpabaTbiBaeT gaHHbIC
3anricn WRDATA. B 3aBucuMocTH OT KOMOUHAIMK OUTOB JaHHBIX ()OPMUPYIOTCS cUTHAJBI Koppekiun EARLY n
LATE, ucnons3yemsbie cxemoii peaxommnercanuu. Cxema reneparopa KIIK mogcuuTsiBaeT KOHTPOIbHO-IIUKINYEC-
KU KOJI BXOTHOTO MOTOKA MOCiIenoBaTebHbIX qaHHbIX. ChopmupoBannbie 6aiiTel KIIK nobasnsioTcs k 3anuchiBae-
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TexHu4eckoe onucaHue u obwme npuHuunsl pemoHta HDD IDE (ATA)

MbiM gaHHBIM. [1o curramy WRITE AM rereparop RLL dopmupyer 6aiiT agpecHoro mapkepa (chopMHpOBaHHOTO C
HapyIIEHUEM ITPAaBUII KOIUPOBAHUS).

DRUN —
TETEETOR
AM START
— CHEMA
TROREPEH npecbpas. | g
EUE TOCTET . READ
MFM/ELL
RDDATA — — H —  romas DATA
HETTPAETEHH A NAPATENEH.
OULTHOOK
RCLE
MO EREOES
Puc.14. Tpaxrt uTeHus.
! npecbpas0EATENE
WEITE MApPaTENEHOTD
DATE I voma TEHEPATOP
MOCTeTOEATENE HELH KIK
MFM/RLL > EARLY
TeHepaTop —— LAITE
WEITE 4AM P P WEDATA
WCLE nnnn

Puc.15. Tpakr 3anucu.

Kontpomnep ynpasnenuss HXM/] sBnsieTcst caMoil CII0’KHOM 4aCThIO0 OHOKPUCTAIEHOTO MUKPOKOHTPOJIIEpPa U
MIPE/ICTaBISIET COOO KOHEYHBI aBTOMAT, BBITTOMHSFOIINN (QyHKITHH:

- IOWCK aJIPECHOTO MapKepa;

- YTEHHE CEKTOPa;

- YTEHHE BCEX CEKTOPOB Ha JTOPOXKKE;

- 3aICh CEKTOPA;

- 3aIMCh BCEX CEKTOPOB HA TOPOXKKE;

- 3aMKCh UICHTU(PHUKATOPA;

- (hopMaTHpOBaHHE OHOTO CEKTOPA;

- (hopMaTHpoBaHUE TOPOKKH.
VYnpasnernune kouTpomuiepoM HXM/I ocymecTBisieTcs: ¢ OMOIIBIO PETUCTPOB YIPABICHHUS, TOCTYIHBIX CO CTOPOHBI
JIOKaJIEHOTO MUKpoTporeccopa. Begymumu, no npoussoznctsy BUC nHOKpHCTaIbHBIX MEKPOKOHTpOuIepoB it HOKM/T
IDE AT, sBnstorest upmser: Adaptec Inc., Cirrus Logic Inc., Western Digital Corp., Chips & Technologies. Psn
npomssoxureneii HJKM/JI, Seagate Technology, Quantum Corp.u ap., co3naror codcTBeHHbIe KOHTpouiepHble BUC
TIPY TIOMOIIH PON3BOACTBEHHBIX CEPBUCHBIX MOpa3iesieHnii Takux ¢pupm, kak Texas Instruments Inc., Silicon Sistems
Inc. B tabn.1 mpuBeneHp! OMHOKPUCTATFHBIE MUKPOKOHTpOIIEpH! 1 Moaenu HXKM/I, B KOTOPBIX OHU HCITOIB3YOTCS.
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TexHuyeckoe onucaHue u obwme npuHuunbl pemoHTa HDD IDE (ATA)

Tabmumal.
Drpma-Ipon3BOIUTEND MHUKpPOKOHTpOJLIED Monemn HKM]], rae oH npumensieTcst
Adaptec Inc. AIC-010 Cewmeiicto ST157A
AIC-6060 CP-3xxx, Samsung SHBO62A
AIC-6070 ALPC DR311C91A, ST3290
AIC-7160 Maxtor 7131AT, ST3390A
AIC-7165, AIC-7166 Maxtor 7171A, 7345AT
AIC-7170, AIC-7171 Maxtor 7425A
AIC-8265, AIC-8267 CFA540A, Samsng PLS-3274A
Western Digital WD42C22 CemetictBa WDIXXXXA;
PYRANHA,;
CAVIAR arh. 0;
WD61C25 CewmeiictBo CAVIAR arh. 1;
Ultra Lite
Cirrus Logic Inc. CL-SH260/265 KC-40GA, ST351A/X, ST1144A, ST3144A,
CemeiictBo CP-3xxx, Maxtor 7080AT,
7T120AT.
Maxtor MXT540A,;
CL-SH360/362 CemeiictBa CFSxxxA, CFAXxxA.
CL-SH365/366

He Tak 1aBHO caMBbIM pacrpoCTpaHEHHBIM OTHOKPUCTAIBHBIM MUKPOKOHTposuiepoM siBisiicst CL-SH260 u ero

MozepHu3upoBaHHbIi aHator CL-SH265. DToT KoHTposIep UCIoNb30BajIcs MpUOIU3UTEIbHO B 60% Beex BBIITYyCKaeMbIX
HXM/I IDE AT emxoctbio 100 - 200 M6T. MukpokouTpomiep AIC-6060 coBMecTHM IO Pa3BOJKE BHIBOIOB U
HA3HAYCHUIO PerUCTPoB ¢ ycTpoiictBoM CL-SH260, HO MpeBOCXOAUT MOCIACTHMIA MO ObIcTpoaeicTBHIO Ha 50% u
COJIEPIKUT JOTMOJHHUTEIbHBIE PErUCTPhl BETBICHUS C BO3MOXHOCTBIO TOJNBKO 3amucu. CTpyKTypHas cxema
MukpokoHTposutepa CL-SH260 npencrasiena Ha Puc. 16.
CL-SH260 moanepxusaet npotokoin uarepdeiica XT u AT. BHenrHuii noakiouaeMblii 6ydep MOKeT HMETh eMKOCTh
64 KOt crarnueckoii mamsaTu. MakcuMmalbHasi CKOPOCTh CUMTHIBaeMbIX JHaHHBIX NRZ no 15 Mout/c. Konrpomiep
obecrnieunBaet 16-6ut CRC nn 56-6ut ECC koHTpoIIst M uctpaBieHus omubok. MUKponpolieccopHblil nHTepdeiic
coBmectuM c cemeiictBamu Intel 8051 wmi Motorola 68HC11. TIpoussoautcs B 84-x BeiBogHOM Kopryce PLCC wnu
100 BeiBogHOM QFP. Bonee coBpeMeHHbIE OMHOKpUCTATbHBIE MUKPOKOHTpoJuiepsl cemeiictBa CL-SH360 - ato CL-
SH361/364/366- obGecnieunBatoT ckopocTh nepenadn NRZ mpanupix 10 32 MOUT/C M UMEIOT anmapaTHylo CXemy
OoOHapYKCHUS U KOppeKiuu onmbok moauHoMoB Puna-Conomona 16-6ut CRC u 88-6ut ECC. MHUKpOKOHTPOILIEPHI
cemeiictBa CL-SH4600 obGecrieunBatoT ckopocTh nepeaau nanabix NRZ go 72 Mour/c, eMkocTh BHeIIHero Oydepa
MoxeT gocturath 128 KOt as cratnueckoit maMati u 4 MOT 17151 TMHAMUAYECKOM.

— o DATATNAUT A ]
- +5 WD e ECLE
INTL4
P - Wes Huoat
A0/ HTIL = 514 Dairr Firo - ’ = i o=
T P SR
"R 3 Gvbe
]:ﬂ_ -
DREQ ATHT WE
DacE|— HodT ' a5
0E | EETepdatic 3  xomTp. - B
oW 7 —  ¥pL azE [F . 8 N
HEESET 3 HENA EO 07
IOCHEDY [ I T e
HOES 15[ i 2ol AN AL
IHNOEX
E.- . “‘I' £ " npons ECCCED IH/AOUT
ATD:T e omr AMEFR e Bl
cE ? - BCCICED [T MOET POA Y wo
ERTepEc
= — | T
H MREpOTD- ol
A_L'E Il II;EEEEF. IEEE]M!IDP < E-]'[_JL_REF
INT A ME.L

Puc.16. CtpykrypHas cxema mukpokoHTpoiuiepa CL-SH260.
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TexHu4eckoe onucaHue u obwme npuHuunsl pemoHta HDD IDE (ATA)

1.2. UnuTepcenc IDE AT.

1.2.1. OpeaHu3ayusi uHmepdpetica IDE AT.

Tepmun IDE (Imbedded Drive Electronics) - onpenesnser mo0oit nHTEpdeiic CHCTeMHOTO YPOBHS, abpeBuarypa
AT o3Hauaer, 9To cucTeMoii spisiercs komnbiotep IBM AT i coBmectumslii ¢ HuM. MaTepdetic IDE 6b1m npennoxeH
B 1988 1. nnst monmb3oBarenert kommnpiotepoB IBM PC/XT n AT. OTianduTensHO 0COOEHHOCTBIO 3TOTO MHTEpdeiica
SIBIIIETCA peanu3anus QyHKOUN koHTpoiuiepa Ha mare HXKMJI. HecmoTps Ha mIMpOKOE HCIIONB30BaHUE TOTO
nunTepdeiica B komnbiotepax IBM AT, crangaprusoBan oH Toabko B 1990 1. mox HasBarmem ATA (ANSI X3T9.2/90-
143). B mtaHHOM NIPHJIOKSHUH OTACHIBAIOTCSI OCHOBHBIE KoMaH/IbI nHTep(deiica ATA, kpome HuX ctaHgapT ATA comepXut
PSLI IOTIOTTHUTENBHBIX KOMaH, HCHONIb3yeMbIX He Bcemu HDD:

- MYJBTHCEKTOpHBIE KOMaHIbI nepenadn nanHeix Read Multiple, Write Multiple, Set Multiple;

- KOMaHZBI Tepenadu naHHbX B pesxkume DMA Read DMA, Write Idle Immediate, Standby DMA;;
- sHeprocoOeperaromue komaaas! (Power Mode) - Sleep, Idle, Standby, Immediate;

- KOMaHZbl HACTPOMKH pexuMOB paboTsl Hakomutens (Set Features).

Kongurypamus nnrepdeiica IDE AT nokasana va Puc.17.

D BasoErx m
aAnpiecoE H
H
Ayde
yiep A
T T IDE AT mmrepdeiic
H#3AT HA2 B
IDE AT IDE AT U
3
MASTER SLAVES v
- MASTERSETAVES srmbnpaetea

MepeMEEOH HA HAROMHTENE
- nepeHM AEneTcd MASTER

Puc.17. Kondurypamus narepdeiica IDE AT.

[Inmara, koTopas BKIIOYAaeTCs MEKIY CHCTEMHOH muHOHW koMmmbioTepa 1 HXXKMJI, BeImonHSAET GYHKITUU
nmemmgparopa 60a30BEIX aIpecoB KOHTpoJUIepa U GopMupoBareis nHTepdeiicHbx curHamos. B crarmapre IDE AT
MoryT 0b1Th oaxitoueHsl 1Ba HOKMJ], MASTER u SLAVE. Ilepexmodenne pexxnmMa HaKOUTENSI OCYIIECTBISETCS
MIepEeMbIUKOH, TprdeM mepBbIM JormdeckuM auckoM siBisiercs MASTER. UaTepdeiic IDE AT nonnepkuBaeT TOIBKO
MIPOTPAaMMHBII BBOJI/BBIBOJI C HICTIOIb30BAaHIEM amiapatHoro rnpepeiBanus IRQ14. dusmueckn natepdeiic peann3zoBad
B BHJE IIOCKOTO 40-KOHTAaKTHOTO Kabens, pekoMeHayeMon ImuHbl 50 cM. Pacripenenenue curHaIOB 10 KOHTAKTaM
MIOKa3aHo B Ta0M.2.

Tabmuma 2.

Konrakr CumBon Hanpagnenue Haznayenue

1 [HOST RESET ot HOST Curnai copoca m3 HOST crcteMbl
2 GND OO6nmit

3 HOST DATAY JIBYHAIIPABIL

4 HOST DATA 8 JIBYHAIDABIL. 16-0uTHas IBVHAIIDABIICH-

5 HOST DATA 6 JIBYHAIPABIL Hasl IIIMHA JaHHBIX MEXITY

6 HOST DATA9 JIBYHAIDABIL. HOSTu makormrenem

7 HOST DATA S5 JIBYHaNPaBIL

8 HOST DATA 10 JIBYHANPaBIL
OACELab
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TexHuyeckoe onucaHue u obwme npuHuunbl pemoHTa HDD IDE (ATA)

[ponomxenue Tabmuisr 2.

9 HOST DATA 4 JIBYHAIIPABIL 16-0urHast [BYHAIIpABIIEH-

10 HOST DATA 11 JIBYHAIDABIL. Has [IMHA TAHHBIX MEXKIY

11 HOST DATA 3 JIBYHAIDABIL. HOST u Hakormrenem

12 HOST DATA 12 JIBVHAIPABIL.

13 HOST DATA 2 JIBVHAIPABIL.

14 HOST DATA 13 JIBYHAIDABIL.

15 HOST DATA1 JIBYHAIPABIL

16 HOST DATA 14 JIBVHAIPABIL.

17 HOST DATAO JIBYHAIIDABIL

18 HOST DATA 15 JIBVHATIDABIL.

19 GND OOt

20 KEY Kiroy, vcrionb3yerces 71 IpaBIILHOTO
21 DMARO x HOST 3ampoc JIMA

22 GND Obumii

23 [HOST 10W or HOST C1po0 3aI1MCH TaHHBIX B PETUCTPBL
24 GND OO

25 /HOST IOR or HOST Crpo0 YTeHrs JaHHBIX U3 DETWCTPOB
26 GND Obumii

27 10 CH RDY k HOST T'oroBaOCTE HYKMJT K OOMEHY JaH.
28 SPSYNCCSEL or HOST CurHan CHHXPOHM3AIMH [IMUHACIEHOTO
29 DMACK ot HOST [onreepxnenue JIMA

30 GND Obumii

31 HOST IRD14 k HOST 3ampoc npepeBanvg HOKMJT k HOST
32 /HOST 10 CS16 k HOST Vxazanne HOST, uto aipecoBan 16-
33 HOST ADR1 or HOST Hcrionb3vercst uist BEIOODA PETHCTPOB
34 [PDIAG Hcnonszyercst SLAVE HakormresieM,
35 HOST ADRO or HOST Hcnonb3vercst st BLIOODA PETMCTPOB
36 HOST ADR2 ot HOST Hcnons3verest uist BEIOOpA PETKCTPOB
37 [HOST CS0 ot HOST Hcnons3verest uist BEIOOpA PETKICTPOB
38 /HOST CS1 or HOST Hcrone3vercs Juist BLIOODa PETHCTPOB
39 /HOST SLV/ACT k HOST HMeeT 1BOMHOE HA3HAYEHNE:

40 GND OO

HpI/IMe‘IaHI/IG. HaunmenoBanmne HEKOTOPBIX CUTHAJIOB B paSHH‘IHOﬁ TEXHUICCKON JAOKYMCHTAIIUN MOXKET OTIINYATHCA.

Bce curnans uatepdeiica IDE AT MOXKHO pa3ieiuTs Ha TPYIIIHL

BydepunzoBannblie cranapTHBIE CHTHANEI INHHBI ISA iepconanbHoro kKommbiotepa PC AT:

/HOST RESET (na mmnue ISA nmeer He HHBEpCHOE 3HAYCHUE);

HOST DATA 0-15;
/HOST IOR;
/HOST IOW;

IO CH RDY:
HOST ALE;
HOST IRQ14;
/HOST 10 CS16;
HOST ADRO;
HOST ADR1;
HOST ADR2;
DMARQ;
DMACK.

I[OHOHHI/ITGHLHBIC CHUT'HAJIbI, TIO3BOJIAONINE aApECOBATH (1)aI>’IJ'I 3aJJlaHus:

HOST CSO0;
HOST CS1.

Curransl B3anmoaeticteus mexay HXKMJI MASTER/SLAVE:

PDIAG;
HOST SLV/ACT.
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TexHu4eckoe onucaHue u obwme npuHuunsl pemoHta HDD IDE (ATA)

[epenaTdynku yrpaBIsSIOMAX CUTHAIOB - cxeMbl TTL MomKHBI 00ecednBaTh TOK:
IoL e menee 12 mA,

IoH - 400 uA

1.2.2. TopmbI eeoda/ebieoda, komaHObI HXXM[ IDE AT.

Oomen mexxny HOST u HXKM/I IDE AT ocymiectBisieTcs yepe3 nporpaMMHO-I0CTYITHbIE PETUCTPBI BBOAA/
BBIBOJIA, JIJISI aJIpecalliyl K KOTOPBIM BhlziesieHa oomacts ¢ aapecamu 1FOH - 1F7H, 3F6H, 3F7H. IIporpaMMHO-10CTyTIHBIE
peructpet HHKM/I IDE AT npexncraBnens! B Ta61.3.

Tabmuna 3.
Anpec (HEX) Urenne 3ammch
1F0 Peructp nanHHpIX Peructp naHHBIX
1F1 Peructp ormmbok Peructp npenxommieHcarmm
1F2 Permctp cueranka ceKTopoB Permctp cuerynka ceKTopoB
1F3 Permctp Homepa cekTopa Permctp Homepa cekTopa
1F4 Permctp Homepa IHHIPa MIL Pervctp Homepa IHHIPa MIL
1F5 Pervctp Homepa ImHHIpA CT. Pervctp Homepa IHHIpA CT.
1F6 Pervctp HaKOHTEIISH/ TOJIOBKI Pervctp HaKOIHUTEIS TOIOBKI
1F7 Permctp cocrostamst Peructp komann
3F6 Peructp asTepHATHBHOTO COCT. COCTOSIHVIC HAKOITUTEIS
3F7 Pervictp anpeca Hakomuresst He ncrions3yercst

Pezucmp oannwix (1F0 aTeHne/3anMCh ) HCIIONB3YETCS MIPH BEITIOHCHUH OTICPAIUi YTSHHUS WK 3aIIFCH CEKTOpa
B IIPOTPaMMHOM PEXKHME BBOJIA/BBIBO/IA. DTOT PETHCTP HEJOCTYIICH, TIOKA HE HAYHETCS OTIepanys YTCHUS WM 3aITHCH.
[epenava maHHBIX ocymiecTBiIsAeTCs 16-pa3psaHbIME CiIoBaMU. [Ipy BBIMTOTHEHWH [UIMHHBIX OTIEPANAi YTCHUS WU
3amucH (Korga BMecTe ¢ JaHHbIMU niepenatorcs Oaiitel KIIK) 4 6afita ECC nepenatotes Oaiitamu, nepen nepenadeit
6aiitoB ECC moBropHO ycranasnuBaercst OuT 3 «Data request» perucTpa cocTOSHHS.

Pezucmp owubox (1F1 urenune) onpenenser coctossane H)KMJI mocne BemonaeHus omnepanuu. CocTosHIe
3TOTO PETHCTPa ACHCTBUTEIHHO:

- TIOCJIe BBITIOJIHEHHUS] KOMAH/IbI, €CITM yCTaHOBJIEH OUT «Error» B perucTpe coCTOSHIUS;

- TTOCJIe BBITIOJTHEHHUS KOMAHIBI «/larHOCTHKa MITH TTOCIIE BBHITIOTHEHHUS BHYTpeHHeH quarnoctuku HXKM/] mo
cucTeMHOMY cOpocy.
B nmmarHocTHYecKOM peXMME KOIBI PETHCTpPa OMHOOK OIIPEACIIAIOT CleIyiee:

01H - "HeT ommoKH;

02H - ommbKka MUKPOKOHTPOILIEPA;

03H - ommbxa 6ydeproro O3Y;

04H - ommoka anmaparypsr ECC;

05H - ommbxa MUKpomporeccopa

8XH - HXKM/] HeucnpaseH.

3naueHust OUTOB perucTpa OIIIHMOOK MOCIIE BEIIOIHEHHUS KOMaH/IbI:

7 6 5 4 3 2 1 0
BBK UNC 0 IDNF 0 ABRT TONF AMNF

Bur 0 - Data Adres Mark Not Found - ycTraHaBnuBaIoTCst BO BpeMs BBIITOTHEHUS KOMaHIBI «UTeHHE CEKTOpay,
€CIIM aJpecHBI MapKep AaHHBIX COOTBETCTBYIOUIETO CEKTOpa HE HalJeH MOCie MPaBUIBLHOTO HAXOXKJICHUS
UAEHTH(UKATOPA ITOTO CEKTOPa.

Bur 1 - Track 0 Not Found - ycranapnmBaeTcst TOIBKO B KOMaH/IE
«PexanmubpoBkay, eci mocie 2048-u maroB He oOHapy)eHa Jopoxkka 0.

bur 2 - Aborted Command - ycranasnuBaetcs npu noxydennn nz HXXM/I cocrosaus « Write fault», «Not seek
complete», «Drive not ready» nnm xorga Obuta 3arpyeHa HeJleWCTBUTENbHAs KoMaHaa. [IpnunHa ommoOKy MOXeT
OBITh OTIpe/ieNIeHa ITPY TIOMOIIH PETUCTPOB COCTOSTHHS M OIINOKH.

bBur 3 - He ncnons3yetcs (paBeH 0).
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Bbut 4 - ID Not Found - TpeGyemslit tnimmHap, TOJIOBKA, CEKTOP HE MOTYT OBITH OOHApPYKEHBI HITH JKE TPOHM301ILIA
onmbka ECC B none naentudukaropa.

Bur 5 - He ucons3yetcs (paseH 0).

But 6 - Uncorrect Data - ommmn6xa ECC B rosie qaHHbBIX. YcTaHABINBACTCS B CITydae HEKOPPEKTHPYEMON OLITHOKH.

but 7 - Bad Mark Block - B unentnguxarope oOHapyxeHa MeTKa Je(eKTHOTO CEKTOopa.

Pecucmp npeoxomnencayuu (1F1 3ammch) mcnonp3oBaics A yKa3aHUS HOMepa HUIUHAPA, C KOTOPOTO
HEOOXOAMMO BHITTOIHUTH MpeAKoMIeHcanuio. B coBpemennpix mopemssx HXM/I IDE AT mpeakoMIieHcaruent yrpasiseT
CaM HaKOITUTEIh, TOATOMY JaHHBIH PETUCTP MOXKET UCTIONB30BATHCS IS APYTHX METCH.

Pezucmp cuemuuxa cexkmopos (1F2 arenne/3ammp) COREP>KUT KOINIECTBO CEKTOPOB VIS OTIEPALIMHN 3aITHCH HIIH
CUMTBIBaHU. 3HaYEHHE 3TOTO PETUCTpa yMEeHbIIaeTcst Ha 1 mpu 00paboTke Kaskmoro cektopa. Ilepenaua oqaoTro cexropa
TIPOUCXOIUT NpH 3HaYeHuH 1, mpu 3HaueHuu 0 - 256 cextopoB. Ecnu npu BINOTHEHUH MYJABTHCEKTOPHOM Nepeaadu
MIPOM30IILIA OIIMOKa 3aIMCH MIIM YTEHHSI O4epeTHOTO CEKTOpa, TO Mepeada MPEeKpamaercst ¥ B periucTpe CueTInKa
CEKTOPOB HAaXOOUTCS KOJIMYECTBO CEKTOPOB, KOTOPOE OCTAJNOCH Mociie oOHapykeHus ommoOku. [Ipn ycmenrnom
3aBEpIIEHIH KOMaH bl COIEP)KUMOE ITOTO perucTpa pasHo 0.

Pezucmp nomepa cexmopa (1F3 urenne/3annch) COAEPKUT CTAPTOBBIA HOMEpP CEKTOPa IMPH OlepanusixX YTeHHs/
3armcH. [Tocie 00paboTKM KaXKIOTO CEKTOpa COAEP)KUMOE 3TOTO PETUCTpa HHKPEeMEeHTHpYyeTcs. [locie BhIIoNHeHNS
KOMaHJIbI B JAaHHOM PETHCTPE HAXOMUTCSI HOMEP MOCIIeJHEr0 00paboTaHHOTO CEKTOpa MITH HOMEpP CEKTOpa, B KOTOPOM
MTPOM30IIIIA OIMINOKA.

Pecucmp mnaowezo (1F4 arenmne/3anmce) nu cmapueeo (1F5 darenne/3anuce) 06aliToB Homepa yununopa
ONPENEISIIOT HOMep LIIHHAPA, IS KOTOPOTo OyJeT BBINONHATHCS JaHHAs KOMaH/Ia.

Pezucmp evibopa HXKMJ] / nomepa 2onosku (1F6 areHne/3anmce) IMeeT CIEXyIONUN B

6

5

4

3

2

1

0

0

1

DRV

HS3

HS2

HS1

HSO

butet 0 - 3 - TBOWYHBIH KO BEIOPAHHOM TOJIOBKH,
bur 4 - Bei6op HXM/I, DRV = 0 Beiopan HXXM/] 0,
DRV = 1 Beibpan HKM/I 1.

Pezucmp cocmosinusi (1F7 urenue) oroopaxkaet Tekyuiee cocrosaue HXKM/I IDE AT. 3naueHue 3Toro perucrpa
OOHOBJISIETCS TIOCIIE BBITIOTHEHHS KK I0i komaH bl Eciin ycranosien out BSY atoro peructpa, To ito0ble oOpamieHus
k HXXM/] 3anpeineHs! 1 3HaU€HHsI OCTAIBHBIX OUTOB PETUCTPA COCTOSHHS HENlEHCTBUTENBHBI. UTEHHEe 3TOr0 perucrpa
cOpaceIBaet ammaparHoe npepsiBanue IRQ14. 3HaueHust ONTOB perucTpa COCTOSHU:

I 6 5 4 3 2 1 0
BSY DRDY WFT DSC DRQ CORR INX ERR

bur 0 - Error - uHAUIMpPYET, YTO MpenbIayias KOMaHAa 3aKOHYMIACH C OIIMOKOM M YTO OAMH MIJIM HECKOIBKO
OWTOB YCTaHOBJIEHBI B perHCTpe omHO0K. Vcnonb3yercst 1i1si OBICTPO TPOBEPKH YCIIEITHOTO 3aBEPIISHHs] KOMaHIbI.
CoOpacbIBaeTcs, KOra B perHCTp KOMaH/ 3aChlIaeTCsl HOBasi KOMaH/a.

but 1 - Index - aToT OuT ycraHaBnuBaercs B 1 mpu KakJI0M 000pOTe MarHUTHOTO JHCKa. B cOBpeMeHHBIX
monemsix HXKM/I He ucronb3yercs.

but 2 - Corrected Data - uHIUIIUPYET, YTO MPU CUYUTHIBAHMH C TUCKa JAHHBIX MPOU30NLIA OMIMOKA, KOTOpast
Obl1a ycrnenrHo ckoppekruponaHa anmnaparypoit KIK. Koppekrupyembie ommoOKky He NpeKpariaoT MyITBTHCEKTOPHY O
nepeaauy.

bur 3 - Data Request - 3TOT OUT IOKa3bIBAET , YTO UMEETCS 3aPOC Ha OOMEH JaHHBIMHU ¢ Oy(hepoM ceKTopa mpu
BBITIOJIHEHUU KOMaH]I YTeHus1/3anucu. [1o 3ToMy 3ampocy HeoOX0oIMMO MPOUUTaTh Oydep MM IepeciaTh JaHHbIC B
Oydep, B 3aBUCIMOCTH OT BBITIOJTHIEMOM KOMaH/IbI.

but 4 - Drive Seek Complete - HHAMIIMPYET, YTO TOJIOBKH YTEHMS/3AIIMCH 3aBEPIIMIN ONIEPALIUIO TONCKA.

but 5 - Write Fault - uHIUIMpYeT HEMCIPAaBHOCTD B HAKOIIUTEJIE MJIH ITOTBITKY BBITIOJIHEHUTh KOMaH/y 3aIliCh
C HEKOPPEKTHBIMU TapaMeTpaMH.

but 6 - Drive Redy - ycranoBnenssiii B 1 o3Hauaet roroBHOCTh HYKM/ K BBITTOJTHEHHIO KOMaH/IbI.
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TexHu4eckoe onucaHue u obwme npuHuunsl pemoHta HDD IDE (ATA)

burt 7 - Busy - onpenenset coctosane HJKM/I IDE AT. Yctanasiusaercs B 1 Bo BpeMsI BBITOJTHEHHST KOMaHAbI
nm muarsoctukn HXXMJI nocie cucremuoro copoca. Korna 3Totr OUT ycTaHOBIIEH, HUKAKUE APYTUe OUTHI perucTpa
COCTOSIHUSL HE SIBJISIIOTCA JeHCTBUTENbHBIMU. buT Busy nomkeH OBITH IPOBEpeH Mepes YTeHHEM JIF000ro peructpa
COCTOSIHHUSL.

Pezucmp xomano (1F7 3anmuck) ucnonb3yeTcs i 3arpy3KH BBITIOTHsIEMOH koMaH b1, [lepes 3armuchio KOMaH bl
B PErucTp KOMaH HeoOX0MMO OArOTOBUTH (aiii 3axanus - Task File (3anucars HeoOX0AMMBIE JAHHBIE B PETUCTPHI
1F1 - 1F6), xorma HXKM/JI HaxoauTcs B cocTosHUM «He 3aHATO» (Busy=0). BeimonHeHne koMaHIbl HauMHAETCS C
MOMEHTA 3aIiCH B PETUCTP KOMAaH]I.

Pezucmp anemepuamuenoco cocmosnus (3F6 uTeHnE) CONEPKUT TaKylo K¢ HH(POPMAIlHIO, KaK U PErHCTP

cocrosinus (1F7). Paznmuune 3akiro4aercst B TOM, YTO YTEHUE ITOTO PErUCTpa He cOpachIBaET yCTAHOBICHHOE PEpPhIBAHKE
IRQ14 HXXM/JI.

7 6 5 4 3 2 1 0
BSY DRDY WFT DSC DRQ CORR INX ERR
Pezucmp cocmosinus ycmpoticmea (3F6 3amuch) cCOAepKUT TPH YIPABISIONINX OHTA.
7 6 5 4 3 2 1 0
HS3EN SRST /IEN

ornepanunu.

but 1 - Interrupt Enable - 6ur paspemenus npepsBanns s HXKM/] k HOST. Korga stot OuT akTuBeH n
HaxormTenb BeiOpan, HOST mpepeiBaetrcs. Curaan HOST IRQ14 momken ObITh paspereH depes3 3 - cTaOMIbHBIN
Oytep. Korma stot 6ur ve aktusen uian HXKM/] ne Bei6pan, curaax HOST IRQ14 Gynetr uMeTh BEICOKHH YPOBEHB.

Bbur 2 - Soft Reset - mporpamMmusblii 6ut cOpoca. Hakomurens BEIIONHAET cOPOC, KOTAA 3TOT OUT B COCTOSTHAN
BBICOKOTO YPOBHSI.
bur 3 - Heads 3 Enable - ncrions3yercs amnst pa3penienuns BpIOOpa rojoBok ¢ 8 1o 15.

Pezucmp adpeca naxonumens (3F7 arenne) conepxut Homep roinoBku 1 HKM/I, BeIOpanHbIe B Ipeaplayniei

6

5

4

3

2

1

WG

/HS3

/HS2

/HS1

/HSO

/DS1

/DSO

butser 0, 1 - /DS0, /DS1 - 6uThl BEIOOpa COOTBETCTRYOIIEr0 HakonuTesst O wiu 1.

buter 2...5 - /HSO0.../HS3 - conepxar ABOMYHBIN KOl BHIOPaHHOI TOJIOBKH.

but 6 - Write Gate - OUT BBITTOJTHEHHS 3aIIMCH, aKTHBEH BO BPEMSI OIIEpaLliy 3aIHCH

1.2.3. Adpecayusi pecucmpoe HXM/ IDE AT.

Hnst agpecaunu peructpoB HKM/I IDE AT ucnonb3yroTcsi CUTHAJBIL:

HOST ADRO, HOST ADR1, HOST ADR?2 - s Bet6opa peructpo HXKM;

/HOST CS0, /HOST CSI - mns Beidopa pernctpo HXKM/I;
/HOST IOW - cTpo6 3anucu nansasix B peructpsl HXKM/I;
/HOST IOR - cTpo6 urenns paHHbIX 13 peructpos HOKM/I.

Tabmuma 4.
/CSO | /CS1 | HAO | HA1 | HA2 |Yrenre peructpos 1o ctpo0y | 3armichk B perMCTpsI 10 CTpoOy
/IOW /IOR
0 1 0 0 0 1F0 1F0
0 1 0 0 1 1F1 1F1
0 1 0 1 0 1F2 1F2
0 1 0 1 1 1F3 1F3
0 1 1 0 0 1F4 1F4
0 1 1 0 1 1F5 1F5
OJACELab
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[ponomxenue Tadmuisr 4.

0 1 1 1 0 1F6 1F6
0 1 1 1 1 1F7 1F7
1 0 1 1 0 3F6 3F6
1 0 1 1 1 3F7 3F7

1.2.4. OnucaHue komaHO HXXM[ IDE AT.

Komanner n3 HOST 3anuceiBatorcst B peructp komana 1F7 u Bemonnstorcss HemenneHHo. [lepen 3amuckro
koMaHH B peructpax 1F2-1F6 popmupyercs daiin 3ananus (Task File), koTopbrii cogep XKuT TaHHBIE. HEOOXOTUMBIE
JUTSL BBITIOJTHEHUS] KoMaH bl Kozl KOMaHa npUBeaeHEI B Ta0M. 5.

Tabmuma 5.

Komanma Kom komaHmp! Hcrionb3yemble perucTpbI

12 | 1F3 14 | 1IF5 | 1F6
BHYTpeHHSS THArHOCTHKA 90H - - - - D
DopMaTHPOBAHIE IOPOKKH 50H Y - Y Y Y
Wnenmudmrarmst HKM]] ECH - - - - D
Vampamsanps napaverpos HXKM]] 91H Y - - - Y
PexammibpoBka 10H - - - - D
UYrenrie Oydepa E4AH - - - - D
Urenne cextopa (0B) 2XH Y Y Y Y Y
Bepudukarpist 41H - Y Y Y Y
To3vI MOHMPOBAHKE 70H
3armich Oydepa ESH - - - - D
3armich cekTopa (0B) 3XH Y Y Y Y Y

Y - peructp comep>KUT JaHHbIE UCTIONb3yeMble ITPU BHIITOJTHEHUH KOMAH/IbI.

D - B peructpe 1F6 (Bei6opa HXKM/I 1 HOMepa roioBkH) HCHOINB3yeTcs TolbKo Bbioop HXKM/]

X =00LR - mmagmas TeTpaja JUIst KOMaH[ YTEHHUS U 3allUCH CEKTOpa.

L - pesxuM JUIMHHOM onepanuu:

L=0 - HopmanbHbIii pexunm, Beimoinstores pynkunun CRC nmm ECC;

L=1 - pexxum nmunHOW onepauun. He BoipabateiBatoTcs 6aiiTei CRC mim ECC, Bo3HHKHOBEHHE OMIMOOK B
noJie JaHHBIX He mposepsieTcs. [lpu utenny u 3amucu cexkropa godasisrores 4-¢ 6aitra KIIK moip3oBatens.

R - pe’xuM MOBTOpPEeHHs IPU BOSHUKHOBEHUH OIIHNOKH:

R=0 - moBTOpEHME pa3peiieHo;

R=1 - moBTOpEHUE 3amperieHo.

Brympennss ouaenocmuxa (90H) - BeimonusieTcst BHyTpeHHss nuarHoctuka HXKM/, mo okoHYaHUM KOTOPOii B
perucTpe omudoK GopMHUPYeTCs KO 3aBepiieHus. Eciu ommbok HeT, To kox 3aBepiinenus 01H.

Dopmamuposanue dopooicku (SOH) - o aToit komaH e 3anuceiBaeTcs GopMaT HUKHETO YPOBHS HAa YKa3aHHYIO
nopoxky HXXMJI. V muorux nakonwureneit IDE AT ¢opmarrpoBaHie TOPOXXKH MPOU3BOIUTCS MPU BKIIOYEHUN

TEXHOJIOTUYCCKOI'O pEXKUMa.

Hoenmugpurayus H)KMJ] (ECH) - o 3Toii KoMaH/ie B CEKTOpHBIH Oydep cUMTHIBAETCS MACHOPT JHCKA U
dhopmupyetcs 3anpoc DRQ B perucTpe COCTOSHHUS.

Hnuyuanuzayus napamempos HXKXMJ] (91H) - o stoit komanne HXKMJ] HacTpanBaeTcsi Ha mapaMmeTphl,
3anaBaeMble HakonuTemo u3 HOST. /lanHas koMaHa TOKHA BBIIONHATECS mocie «copocay HOKML.

Pexanubposka (10H) - mo 3t0it komanne rosoBkn HXKMJI ycranaBnuBatotrcs Ha 0-0¥ HHIMHID.

Ymenue dygepa (E4H) - o sToit koManae ycranasiaubaeTcs 3anpoc DRQ B peructpe cocrosaus. HOST moxeT
MIPOYHUTATH COAEPKUMOe Oydepa 256 CIIOB uepes perucTp JaHHbIX.
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Ymenue cekmopa(os) (2XH) - mo 310l KOMaH/e 33JaHHBIN CEKTOP CYUTHIBACTCS B CEKTOPHBIH Oydep (00BIIHO
512 6aiir) u ¢popmupyercs 3anpoc DRQ. HOST moxer mpounrtars comepxumoe Oydepa 256 ciIoB depe3 perucTtp
JaHHBIX. B koMaHe MoryT ObITh ycTaHoBieHs! OnThl L 1 () R. Comepxnumoe pernctpa 1F2 yka3siBaeT Ha KOIHMIECTBO
cunTEIBaeMBIX cekTopoB (ecmu 1F2=0, To 3ammceBaercs 256 cekTopoB), comepxkmmoe peructpa 1F3 ykasweiBaer
Ha4YaJIbHBIA CEKTOP.

Bepugurayusa (41H) - mo 3Toit komaHme mposepsieTcs GopMaT YKa3aHHOH TOPOKKH.
Hosuyuonuposanue (70H) - mo stoit komane ronoskr HXKM/ ycraHaBnuBaroTcsl Ha yKa3aHHBIN IITHHID.

3anuce 6ygepa (ES8H) - mo sToit komaHe ycranaBnuBaercs 3anpoc DRQ B perucrpe cocTosHUS, ITOCIIE 3TOTO
HOST nomxken nepecnars 256 cI0B 4epe3 PETUCTpP AAHHBIX.

3anuce cekmopa(os) (3XH) - mo 310i1 KOMaHe ycranaBnuBaercs 3anpoc DRQ B peructpe coctostaus u HOST
JIOJDKEH Tiepecnats 256 cIoB 4epe3 perucTp AaHHbIX. [locie 3Toro naHHBIE 3aMHCHIBAIOTCS HA MarHUTHBIN AWCK. B
KOoMaHzle MOTYT ObITh ycTaHoBiaeHbl OuThl L u (mmm) R. Comepxumoe peructpa 1F2 yka3siBaeT Ha KOJIHYECTBO
3amrchIBaeMBIX CekTopoB (ecim 1F2=0, To 3amuceiBaetcst 256 cekTtopoB), comepkumoe peructpa 1F3 ykaswiBaet
Ha4YaJIbHBIA CEKTOP.

1.3. CnyxebHana uHdopmauma HXXML IDE AT.

Cnyxeonas uapopmariust HKM/J] IDE AT neobxomuma a1t pyHKIHMOHHPOBaHUs cxeM camoro HXKM/I u, kak
MIPaBUIIO, CKPBITA OT MoJb3oBarels. CiyxeOHy0 HHOPMAIIMIO MOXKHO Pa3leNIuThb 110 TUIIaM:

CepsucHast uH(GOpMAaIHs;

Paboune nporpammsr;

dopmar HUKHETO YPOBHS;

Tabnuua koudurypanmu;

ITacnopt nucka;

Tabnuia cOOMHBIX CEKTOPOB.

Cepsucnasa unghopmayus Heobxoquma Iiisl pabOTHl CEPBOCUCTEMBI IPHBOAA MAarHUTHBIX ronoBok HXXKM/I ¢
cosieHouaHbIM aBurareneM 1 HXKM/] ¢ miaroBsiM JBurareneM npH MHAPOTHO-UMIYJILCHOM (pazoBoM ynpaBnenuu. Ha
6onbuHCcTBe coBpeMeHHbIX HYXKM/] cepBrcHas nHpopManus HCIOIb3YeTCsl U AVl CTAOMIM3aI[MU CKOPOCTHU BPAILIEHUS
mnuHaensHoro qeurarens. CepBrcHas nHpopmanus Tumna Dedicated pacrionaraercs Ha otnensHo# noBepxHocT, CU
tuna Embedded nHenocpencTBeHHO Ha paboueii moBepXHOCTH Mexy cekropamu. Ha mepsbix Mopenssx HXXM/] IDE
AT c maroBeiM gBuTareneM cepBHcHas uHpopManus orcyTcTByeT (ST157A, KL-343). B Takux monensx
MO3UI[MOHUPOBAHUE M HAXOXKACHHE HYJIEBOI TIOPOKKU TPOUCXOJMT MO YCTOHUYMBBIM LIaraM U 110 (opMary HIKHETO
YPOBH.

Pabouue npoepammol (Mukpokod) yIpapsFOIIETO MEKPOIIPOIIECCOpa IMPEACTABIIIOT cO00i HEOOXOMUMBIH HabOP
nporpamMm 1 pabotsl anmapatypsl HXXMJI[. K HuUM oTHOCSTCSA mporpaMMbl yInpaBlIeHHUs ammapaTypoi
MO3UIMOHUPOBAHUs, 00OMeHa HHPOpPMAIIUEH C OJHOKPHCTAJbHBIM MHKPOKOHTpoJiepoM u OydepasiM O3V,
MepPBOHAYAIBHON AMAarHOCTHKH M T.0. B OombmmHcTBe Moaenein HXXM/J] paboune mporpaMmbl pa3MmeInarTcs BO
BHyTpeHHeM [13V ympapisromnero MUKpoIpoIeccopa, HeKOTopble MOJIENH HCIob3yoT BHemHee [13Y (Hakonurenu
dupm KALOK, Conner, Maxtor, Samsung). B Hexkotopsix Mogensix HKM/] wacts paGouux mporpamMM XpaHUTCS Ha
MarHUTHOM JHCKe, a BO BHyTpeHHeM [I3VY ympamngroniero MUKpomnporeccopa XpaHarcs NporpaMMbl HadajabHON
WHHLUATN3aLUH, TO3ULIUOHUPOBAHUS U IEPBUYHBIH 3arpy34rK JJIsi CYHUTHIBAHUS Pa0OYUX MPOrpaMM C MarHUTHOTO
nucka B O3Y. Tak, Hanpumep, B Moxenu ST351A/X BHENIHSIS MUKpONIporpaMma 3aHuMaeT 19 ceKTopoB s paboThI
o uHTepdeiicy AT, u 19 cekropoB aist padoTsl 1o uHTepdeiicy XT. B 3aBUCMMOCTH OT YCTaHOBJIEHHBIX ITEPEMbIUEK,
npu uHUIHanu3auu B O3Y HakomuTeNs meperpyskaeTes JU00 ofHa, 1100 aApyras MUKpomporpamMa. B cemeiictse
Hakonurenei ST3144 AT BHemHAS MUKpPOTIpOrpaMMa 3aHUMAaeT 32 CEeKTopa U IPU MHUIHATN3AINY TIeperpyKaeTcs B
O3Y. B 6onee coBpemenHbix Hakonutensix ST3660A ciyxeOHas nHopmanus npexacraeieHa B Buge OCYB
(omeparoHHOI cuCTeMBI YIIPaBICHUS BUHUECTEPOM), BCE TPOTPaMMBI U TAOIMIIBI XpaHATCS B CITyKeOHOI! 30He B BUIE
Mofynel 1o cBOMMHU UMeHaMu. [Ipyu MHHUIMATH3aIiK CYUTHIBACTCS 3arpy3drK, B KOTOPOM HAaXOTUTCS AUPEKTOPHI
PacCIONIOKESHUS MOTYJICH M TIPH paboTe HAKOMTUTEIb MOATPYKAeT OTACabHbIe MOAyH B O3Y.

IIponsBoauTeNH X€CTKUX AUCKOB Pa3MEIIAIOT YaCTh MUKPOIPOTPaMM Ha MMOBEPXHOCTSAX HE TOJIBKO JUIS
sxoHoMmuH MecTa B [13Y, HO U 1711 BOBMOXKHOM 3aMeHBI €€, €CITU BIPYT B MPOIIECCe MPOU3BOJCTBA UITH
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AKCILTyaTaIliH, B MUKPOTIporpamMmMe OyeT oOHapyskeHa omuoka. [lepemnmcars MUKpOTIpOrpaMMy Ha JUCKE 3HAYUTEITEHO
MIPOIIIe, YeM IIepEeIanBaTh KIIPOIIUTHIEY) MIKPOIIPOILIECCOPHI, 0COOCHHO €CITH MECIYHBIN 00hEM 3aBO/Ia- U3TOTOBUTEIS
coctaBigeT 20 - 30 TeIC. HAKOIIUTENEH.

Dopmam nusicnezo yposrs. CTpykTypa popmara JOpoKKH MUKpokoHTposutepa WD42C22 A noka3sana Ha Puc. 18.
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Puc.18. CtpykTrypa dopmara JOpOKKH.

Hagano nopoxxku orpenenseTcs HHISKCHBIM UMITYIIECOM. KOTMaecTBO CEKTOPOB Ha TOPOIKKE 3aBHUCHUT OT HCIIONB3yEMOTO
METO/Ia KOJMPOBAaHUSI W CKOPOCTH BPAIICHUS IIMTHHICIEHOTO ABUTATeNs. DopMaT KaXKIIOTO CEKTOPa CONEPIKUT TI0NIe
UICHTU(DUKALINY, TIOJIC JaHHBIX, CHHXPO30HBI U ITpo0eIbl. B Hadase TopoKKH paciioiioxkeHa CHHXPO30Ha, CoAepKarias
14 GaitfToB Hymel, KOoTopas CIyKHT Ang (a3supoBaHUS W CHHXPOHH3AIHWH CTpoOa BHIAEICHHS JaHHEIX. [lome
UICHTU(GUKAIINN CONEPKUT aAPECHBIN MapKep, aapec MIIHHIPA, aapec TMOBEPXHOCTH, aipec ceKTopa U nBa Oaiita
KOHTPOJEHO-ITUKIIMYECKOTO Kozia. bait Al, BXomsammii B agpecHBId MapKep, 3alUChIBACTCS ¢ HapyIICHUEM MPaBUIT
KOJMPOBAaHUS IyTeM IMPOIYCKa OJHOTO UMITYJIbCa CHHXPOHHU3AINH, 3TO JENaeT €r0 OTIMYHBIM OT JIF000T0 JPyToro
Oaiita Al, BCcTpedarommerocss Ha JOpoxke. B anpecHsId Mapkep MONs HACHTU(DUKAINK BXOTUT TAaKXKe KO HOMeEpa
OWIAHAPA!

FE - uunungp 0-255;

FF - uununap 255-511;

FC - munungap 512-767;

FD - unmunap 768-1023;

F6 - nununanp 1024-1279;

F7 - nununanp 1280-1535;

F4 - mamamp 1536-1791;

F5 - munungp 1792-2047.
Mexay noneM uaeHTA(GUKAINE U TT0JIEM JTaHHBIX HaXOMuTcs mpoben 1, Bkimrouaromuii 3 6aiiTa Hynel 1 CHHXPO3O0HY.
[Tome maHHBIX BKIIOYAET aApECHBI MapKep JaHHBIX, coiepxamuii 6aiitel Al u F8, nanusie (komudecTBo OalT
nporpammupyetcs) u 4 6aitra KLIK. [IpoGern 2 ciyuT A7 HCKITIOUSHISI HAIOKEHHS IBYX COCEAHUX CEKTOPOB B TOM
ciaydae, eciu (HOpMaTHPOBAHUE TUCKA MPOBOAIIOCH MPH 000pOTax BBHINIE HOMHHAIHHBIX , a 3aIHCh JAaHHBIX
MIPOU3BOJUTCS TIPU 000POTaxX HIKE HOMUHAINBHBIX. [Ipoben 3 cimyxuT meMrndepoM OTKIOHEHUS CKOPOCTH BPAICHHS
JICKa [T Beel mopokke. Pazmmarpie BUC KOHTpOMIIepOB UMEIOT, KaK IPaBUIIO, CBOI (popMaT, HO CTPYKTypa hopMaTa
OCTaeTCs MMOCTOSTHHOW. B 0CHOBHOM pa3nmuiist KacaroTcs KONMIeCTBa CEKTOPOB Ha JOPOXKKE, KOJTHMISCTBA OAUT B TOJIE
JTAaHHBIX, 3HAYCHUS OalT KOHTPOIBHO- IIUKIINIECKOTO Kofa. B mocmentee BpeMs HOSBUIINCH HAKOTIUTEIH C TIOCTOSTHHOM
IDIOTHOCTBHIO 3aITUCH WM KaK WX €IIe Ha3bIBAIOT C 30HHO-CEKIIMOHHOMH 3amuchio. Kak ObLT0 ToApoOHO paccCMOTPEHO B
[1]y 0o6prarsx HXKM/ IITOTHOCTE 3aIuCcH K IEHTPY Aucka Bo3pactaeT, y HYKM/I ¢ TOCTOSHHOI IUIOTHOCTHIO 3alCH
Ha BHEIIHUX NOPOXKaX pa3MelIaercs Ooibllee KOIUISCTBO CEKTOPOB, YeM Ha BHYTPEHHUX. JTO MPHUBOIUT K
3HAYUTEIHFHOMY YBEIIHUCHHUIO EMKOCTH 110 cpaBHEeHHUO ¢ 00braHpIME HIXXKM/I.
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Tabnuya kongueypayuu Haxormtens IDE AT conepxut HH(MOPMAIIHIO 0 IOTHIECKOH 1 (PU3NIECKOM OpTraHI3alliui
JIMCKOBOTO IPOCTPAHCTBA. DTa TabMIa HeoOXoANMa JUIs TOTO, YTOOBI TUIaTa IEKTPOHHUKH, KOTOpas OAMHAKOBA IS
BCETO CeMelcTBa HaKOMHUTENeH, MOTJIa HacTpauBaThcsl Ha JaHHYIO MOJENb ceMeicTBa. Jlemo B TOM, 4TO mpH
MIPOEKTHPOBAHUHU Kakoi-inbo Moxenu, Hanmpumep, 850 MOT Ha ABYX IHMCKaxX, aBTOMAaTHYECKH IOJTydaeTcs
“moyioBUHYATas” MOIeNb 425 MOT Ha oqHOM aucke. TakuM 0Opa3oM mepeKphIBacTCs eIle OIMH CEKTOp phiHKa. Kpome
TOTO, B “NOJIOBHHYATON” MOZEIIH MOXHO HCIIOIb30BATh JETANIN, KOTOPBIE HE IOAXOAAT 110 KaKMM-JIN0O0 ITapaMeTpam B
ToHBIE Mozesi. Tak, HarpruMep, B “TIOJIOBHHYATHIX” MOJIEIISIX HCIIONB3Y 0T IIIHMH IENbHBIE IBUTATEIH C TIOBBIIIEHHBIMHI
OWEeHNSMU WM MarHWTHBIE IUCKH, UMelonne Ae(eKThl B MOCIeqHeH 30HE ITOJIHOM MOAENH, NCHOIb3YIOTCS B
“MOIOBUHYATON” MOJIENIN, UMEIOIIEH MEHbIIIee KOJIMYeCTBO 30H U T.A4. Hanpumep, cemerictBo ST3660A Seagate:

ST3660A 540 MOt - 7 30H, 4 pabodue TOBEPXHOCTH;

ST3490A 420 MOt - 5 30HbI, 4 paboune MOBEPXHOCTH;

ST3295A 270 M6t - 7 30H, 2 paboune TOBEPXHOCTH.

CewmetlictBo PLS-31274A Samsung:

PLS-31274A 1270 MOT - Tpu pabodnx IucKa;
PLS-30850A 850 MOT - nBa paboumx AuCKa.

Iacnopm oucka vaxormurenst IDE AT comepxuT cripaBOuHY 0 HH()OPMAITHIO 0 KOHQUTYpAIH 1 XapaKTePHCTHKAX
HXM/. ITacmopt mucka 3aHUMAET OAWH CeKTOp (256 CcIOB) M pacmoiaraeTcs B CIIyKeOHOH 30HE, OH MpenTHa3HAYCH
JUTSL aBTOMAaTHIECKOTO KOH(HUTYPHPOBAHHS CHCTEMBI MITH HACTPOHKH IPOrpaMMHOTro odecredenust 1yt pabotst ¢ HOKM/I,
B HEKOTOpPBIX HAKONMHUTENAX MaclopT Aucka xpaHutcs B I13Y ¢ ympasisiomeil MEKpOIIporpaMMoii, a B ciry>keOHOH
30HE HAa ANCKE XPAaHHUTCS TOJNBKO CEpUIHBIMN HoMep. [l 9TeHus macmopra AncKa HeoOXOIMMO MOAaTh KOMaHIY
npentnukanun (ECH), mocne gero cantars nHpopmanuio n3 Oydepa cexropa i aHanusza. B Tabn.6 mpuBogsrcs
OCHOBHBIE TTAPAMETPHI CINTHIBAEMBIE U3 TTACTIOPTA JHCKA.

Tabmnma 6.
CroBo 3HaueHye
0 I'maeHOe CI10BO KOH(WITyparyn
1 KommecTo nmmspoB
2 3ape3epBIPOBAHO
3 KormecTso ronoBok
4 Kommectso GaiiT Ha oporkie
5 KormecTso Gaiir B cextope
6 KormuecTBO CeKTOpOB Ha JIOPOIKKS
10-19 Cepuitrbiii Homep (ASCID)
20 T Oydepa
21 Emrocts Oydepa fernierast Ha 512 Gaiir
23-26 Beperst Muxporporpavvb! (ASCIT)
27-46 Monerms Hakormressst (ASCID)

B cootBerctBum co cnenmpukarueit Fast ATA-2 u Enhansed IDE kpoMme 3THX JaHHEIX, B ITACTIOPTE COBPEMEHHOTO
HDD IDE AT conpepsxwuTtcst okono 20 XapaKTepUCTHK JAFOIINX TOIHYI0 HHPOPMAIIUIO O HAKOITUTEIIE.

Tabnuya degpexmuuix cekmopog. B Haxonurensax ¢ uarepgeiicom ST506/412 tabmuma neeKTHBIX TOPOKEK
pa3MeInanach Ha KopIyce repMo0i0oka B BUe HakIeHku. JIt000i HaKomUTe b MMEI 3arac o eMKOCTH, Harpumep 20-
1 M6 HXKM/I ST225 mmen Ha camom zaene 21,5 M6., T.e. 1,5 M6 otBoaminocs mmoj cooitabie nopoxku. B HHKM/I IDE
AT Toxe mMeeTcst H30BITOYHOCTH 110 EMKOCTH, HO OHA CKPBITa OT IOIb30BaTelIsl M JOCTYIHA TOJIBKO YIPABISIIONIEMY
MHKPOIIPOIIECCOPY M KOHTPOJUIEPY CaMOT0 HaKoMHUTeNs. YacTh 3TOH N30BITOYHON €MKOCTH OTBOIAMTCS A pabodmx
nporpam HXXKM/] (ecim oHE pa3MmeniaroTcst Ha MOBEPXHOCTSX), ACOpTa AUCKa U TaOIHIBI Te(EKTHBIX CEKTOPOB.
OcranpHas 4acTh pe3epBUPYETCS - A 3aMEHBI COOMHBIX CEKTOPOB. 3allOJHEHHE TaONUIB! Ae(EKTHBIX CEKTOPOB
MIPOU3BOIUTCSA Ha 3aBOJIE - M3TOTOBUTENE Tocie popmarupoBarus HXKM/I, Homepa Bcex BeisiBIeHHBIX BAD-cekTopoB
nomeniarorcst B Tabmuiry. Takas mpouemypa HazeiBaeTcst onrpyskoit (ckpeirnem) nedexros (UPDATE DEFECT).
Temreps npu padore HXXM/I, ecnu npownzoiiner oOpaieHne K CKprITOMY 1e(heKTHOMY CEKTOPY, TO CaM HAKOIUTEIhb
nepeanpecyet odpamnienue k pesepsHomy. [loaromy Bee IDE AT HakonmTemnw, MpUINEIINE C 3aBOIa-U3TOTOBUTES, HE
MUMEIOT HU OTHOTO Ae(hEKTHOTO CEKTOpa.
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BompmmmacTBO MOnerneit coppemenHbx HYKM/] mMetoT nBe Tabmuirs! feekToB: HadanmbHas (Primary) u pactymias
(Grown). HaganpHas 3amomHseTcs Ha 3aBO/Ie-M3TOTOBHUTEIE B IPOIIECCE TEXHOIOTHYECKOTO TeCTHpOBaHus. PacTymmas
3aIOTHSIETCS B MPOIECCEe IKCILTYyaTallii HAKOMUTENS, TIPH MOSBICHUN y HETO NEPEKTHBIX CEKTOPOB, C MOMOIIBIO
CHCTIHATH3UPOBAHHBIX TEXHOJIOTHUSCKUX YTHITHT.

1.4. Jlornyeckas opraHn3aunsa ANCKOBOro npocrtpaHcTBa.

B HXM/JI ST506/412 Bce nuckoBOE MPOCTPAHCTBO OBLIO JOCTYITHO MOJIB30BATEIIO, HCKITIOUEHHE COCTABIISITN
«MHUHYCOBBIE» JTOPOXKKH, Ha KOTOPBIX ObLiIa 3alMcaHa CepBUCHAs HHPOPMAIIUS Y HAKOITUTEINEH C IIarOBbIM JIBUTaTElIeM
MPUBO/Ia MATHUTHBIX TOJIOBOK WM OTHENbHAas cepBonoBepxHOCTh y HKM/] ¢ conenolaHbIM pruBoaoM. B HakomuTemsx
IDE AT noBoJIbHO 3HAUUTENbHAS YacTh TMCKOBOTO MPOCTPAHCTBA CKPBITA OT MOJIH30BATENS, OHA CONEPIKUT CITYKEOHYIO
UHOPMAIIMIO U PEe3epBHYIO 00NacTh A 3aMeHbl cOoiHbIX cekropoB HKM/I. B HopmanbHOM pexrme paboThI
HAKOIIUTEJSI OHA JOCTYIHA TOJBKO BHYTPEHHEMY MUKPOKOHTPOJLIEPY. DTO BOBMOXKHO H3-3a Toro, uto B HOKM/I IDE
AT cymectByeT noHstue joruueckoro cekropa 1 HOST paboraer He ¢ (U3NUECKHUMHU CEKTOpaMK HAKOIMTENS, a C
JornvyeckuMu. B mone naeHTHduKanny (GU3NUECKOTO CEKTOpPAa XPaHUTCS 3HAYEHUE TOJOBKH, LIMIMHIPA U CEKTOpa
aHanmoruuHo Gopmary HakoruTesst ST506/412, norndyeckuii CEKTOP MOSBIISIETCS BCICACTBHE TEpecueTa YIIPaBISIOIIM
MHKPOIIPOLIECCOPOM HAKOIUTEJIS TAPaMETPOB 33IaHHOTO CEKTOpa B KOMaH 1€ (TOJIOBKH, LIMIIMH/PA, CEKTOPa) ¥ pealbHbIM
JICKOBBIM TIPOCTPaHCTBOM ((pr3ndecKiM popmarom). MUKPOKOHTPOJLIEP MOKET BBITIONHSTH OTIEPALIMH 3AITHCH U YTSHHS
JIAHHBIX TOJIBKO Ha TIOBEPXHOCTh, Ha KOTOPOH HaXonuTcs Gusndeckuit popmar (3ammcarh CEKTOp, MPOYUTATh CEKTOP U
T.JI.) mo3ToMy ciyxeOHas napopmanuss HXMJ[ IDE AT Toxxe HaxomurTcst B moje JaHHBIX (U3HMUECKOro opmara
(MCKITIOUCHHE COCTABIISICT CepBUCHAs HH(popMaIius ). B 00bIYHOM pexkrMe paboThl HAKOIMTENS, IPU OTIEPALiH YTCHHE/
3allUCh HYJIEBOTO CeKTopa, BHyTpeHHHH koHTpomaep HXXM/] “3Has™ cTpyKTypy CBOEro IHCKOBOTO MPOCTPAHCTBA
NepeCYUTAET JOTUIECKUE MTapaMeTphl CEKTOpa B GU3NUECKHUE U BHIITOJIHUT KOMaH Iy Ha HYJIEBOM JIOTHUECKOM CEKTOpE.

[Tpu nmpoektupoBanuu moxenn HXXMJ] IDE AT pa3paboTuuku omnpenensroT HeOOXOOUMYIO s
(YHKIIMOHUPOBAHUS HAKOIUTENS CIYXeOHYI0 WH(OPMAIMIO U KOJIUYECTBO IMIMHIPOB 3aHUMAaeMOe €10, TI03TOMY
JIOTMYECKUM HYJIEBBIM IIHJIMHAPOM SIBISIETCS TEPBbI CBOOOMHBINA MITHHIP, CASAYIOIINI 32 MOCISAHUM HUINHIPOM
cnyxebHoi nuHpopmarmu. CTpyKTypa JTUCKOBOTO MPOCTpaHCTBa y pasnuyHbix mopeneit HXKMJI IDE AT moxer
OTJIMYAThCS OT MPUBEACHHOM Ha puc. 19, Harpumep, y Hakonurtenei ST351A/X, ST3290A noruueckuii HyIeBoOH LMIUHIP
HavyMHaeTcs ¢ pu3ndeckoro BocbMoro, B cemeiicte ST3144AT - ¢ necsroro, a B cemeiictBe ST3660A - ¢ ueTBeproro.

drsHyecEHE wHn. O

TOTHYeCEHE IH. O

OBNacTE chyxebHOH  paboyas obnacTs obnacTs crymebHoR
HHPOPMATHE MONEZOEATENL HHpOpMALHH

Puc.19. IIpumep norngeckoit opranusanuu guckosoro mpoctpancrsa HOKM/JI IDE AT.

1.5. Pexxnm TpaHcnsauuu.

[TepBbie Monenu ATA BUHYECTEPOB MOIIH paboTaTh MO/ CBOUMH (H3MYECKUMH MapaMeTpaMu U JOIyCKaln
paboTy ¢ KakuM-HUOYnb JorndeckuM turnoM B SetUp xommbrorepa. [Ipudem B macnopre Qucka STHX BUHUECTEPOB
pacrooramch UMEHHO (PU3UUYECKHE ITapaMeTphbl, OTCIOA U TIOIIEN TEPMHH YCTaHOBHThH HAKOMUTENb O] (PH3NIECKIMHU
napaMeTpaMu.

CoBpemennslie HakonuTean ATA nonnepkKUBaloT YHUBEPCATBHBIN PEXKUM TPAHCISILNHI, TPU KOTOPOM
OCHOBHBIM KpUTEpUEM BHIOOpA MTApaMETPOB HAKOITUTEIS SIBISIETCS 00I1ee KOTMUECTBO CEKTOPOB IOJIB30BATENS ISl
naHHo Monenu. [Ipu ycTaHOBKe MapaMeTpoB IMIaBHOE, YTOOB! IPOM3BEIEHHE YCTAaHOBICHHBIX LU, TOI., CEK. HE
IPEBHICHIIO 001Iee KOINYECTBO CEKTOPOB HakonuTelst. Kak mpaBuio, B CONPOBOXKIAOIIEH JOKyMEHTALlMH Ha
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BHUHYECTEP YKA3HIBAIOTCS HAMITYUIIINE ITAPAMETPHI C TOUKH 3PEHUS EMKOCTH 1 0011Iee KOJIMIECTBO CEKTOPOB HAKOTIUTEIIS.
BonbsmnuacTBO BIOS nepcoHanbHBIX KOMIBIOTEPOB MMEIOT MPOLENYpPY aBTOJIETEKT, KOTOpas MO3BOJISET MPOUYUTATH
mapaMeTphl U3 MACTIOpTa AUCKA HAKOMIUTENS M YCTaHOBUTH X B SetUp. Hekotopsie BUHUECTEpHI, HarIpuMep, GHUPMEI
Conner, UCIIONB3YIOT TaK Ha3bIBAEMBIN alallTUBHBIA PEXXUM TPAHCIIALKU, IPU KOTOPOM CaM HaKOIMHUTENb ONOBEIIAET
MIOJTF30BATEINSI O HETPABIIIFHOM HCIIONB30BaHUM €r0 JAWCKOBOTO MPOCTPAaHCTBA. [IpM MHHUIIMANIHN3ANN BUHUECTEPY
TIEPEAAFOTCS BCETO JIBA ITAPaMETPa, KOTMYECTBO TOJIOBOK U CEKTOPOB, CaM HAKOIIUTEIh HACTPANBAET CBOIO JIOTHUYECKY IO
CTPYKTYpPY TaKuUM 00pa3oM, 9YTOOBI 00MIast eMKOCTh HE N3MEHIIACh, KOPPEKIIUS OCYIIECTBIIETCS 3a CYET U3MECHEHUS
qricIia MAITHHIPOB. ECIu MpoYnTaTh MacnopT QUCKA TAKOTO HAKOTIMTEIS 10 HHAITHATN3AINH U 110 CIIe HHUIHATH3AINH,
TO CYMTaHHBIC 3HAYCHUS MTAPaMETPOB OYIyT Pa3IMIHbI, IPHUYEM KOINIECTBO TOJOBOK U CEKTOPOB BO BTOPOM CIIydae
OyZeT COOTBETCTBOBATh MHUIINAIM3UPOBAHHBIM TTapaMeTpaM, a KOJHMYECTBO MIJTHHIPOB OyIeT CKOPPEKTHPOBAHHO B
COOTBETCTBHH C €eMKOCTBI0. ECIIH KOITIYECTBO JIOTHIECKHUX MIAHAPOB TIPY HHUIINATN3AINH KOMITBIOTEpa OKaXeTCs
6ombmne 1024, monp30BaTeih MOTEPSET YacTh TOIE3HOH eMKOCTH BHHYECTEPA.

1.6. MeToabl ckpbiTusa aecdexros B HXXMA IDE AT.

CyliecTByeT HECKOJIBKO aJITOPUTMOB CKPBITHS IE()EKTOB:

Memoo pezepsnozo cexmopa. CyTh MeTONA 3aKJIIOYAETCS B TOM, YTO Ha KaXKIOW JOPOKKE HAKOMHUTEIs
pa3MeraeTcs TONOJHUTEIbHBINA, HEOCTYITHBII B 0OBIYHOM peXHMe paboThl, CEKTOp U IPH 00HAPYKEHUH Jie()eKTa B
KakoM-JI100 paboyeM CEeKTOope TOPOKKH, BMECTO HEro BKITIOUAETCs pe3epBHBIN. TakuM 00pa3oM HAKOMHUTENb MOXET
CKPBITh TOJBKO OIUH JIE(EKTHBIA CEKTOp Ha NOPOKKE. DTOT MeTon Hed((EeKTHBEH €ClId Ha JOPOKKE HECKOIHKO
Je(eKTHBIX CeKTOpoB. KpoMme 3TOro mpu MCIOiIb30BaHUH TAKOTO METOZA MPOUCXOAAT JOCTATOYHO OONbIIAs MOTEPs
JIMCKOBOTO TIPOCTPAHCTBA U3-32 HEOOXOJMOCTH CONIEPIKaTh PE3EPBHBIN CEKTOP Ha BCEX IOPOKKAX, B HE3aBUCHUMOCTH OT
TOTO, €CTh Ha HUX Ae(EeKThl I HeT. Takoi anropuTM CKpBITHS Je(EeKTOB UCIIOIb3YETCsl B HAKOMUTENAX CEMENCTBa
WD93044A dupmer Western Digital. B nakonurensix KALOK, XEBEC pe3epBHblii CEeKTOp BBIIEISIETCS HA IHITHHIP
MaKeTa MarHUTHBIX AMCKOB, IIPU 3TOM BO3MOXHOCTH IO CKPBITHIO Ie)eKTOB elle Oonee yMeHpiatorcs. CynecTByeT
Ooee yIy4IIeHHBIN aJrOPUTM, IIPH KOTOPOM PE3EPBHBINM CEKTOP BIACISETCS HA LIWIIMHIP, HO €CIIU OH 3aHST, Pe3epB
uieTcs Ha urHape + (- ) 1 ot gedexTHOro, €Civ TaM OH 3aHAT TO + ( - ) 2 1 T.1. Takoit aaroput™ cKpeITHS 1eGEKTOB
npuMeHsieTcs: B Hakonurensix Piranha, Caviar apxurextypsl 0 1 HekoTOpbIX Hakomutensx Conner.

Memoo pezepsnoii 0opooicku. Takoli METO]] IO3BOJISIET UCKIIIOUUTD BCIO TOPOXKKY MPH OOHAPYKEHUH Ha Heil
nede