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KOHTPONMEP OUCKOBOMOB.
KAHARN 3AMNUCU (10/98)

KonuyectBo cratenm B XypHanax
“Pagnoniobutens”, “Paagnontobutens.
Baw komnbtotep” 3a 1993...1997 rogp!,
NOCBSILLEHHbIX CXEMOTEXHUKE KOHTPOIT-
nepos guckosogos [1,2], SsBHO CHWXa-
etcs (puc.1).

OpHako Tema TUOKUX MarHUTHbIX
avckoB (TMI) ewe He 3akpbita. Ouc-

BanTHbIN npoueccop peanusyet
dyHKumto conpsikeHms ¢ CPU, opraHm-
3yeT KOMaHOHbIi peXuM yrnpaBrneHus
HakonuTeneM, aHanu3upyeT CcoCTod-
Hne HIMI n koHTponnepa. CxeMHas
peanu3auusi 6anTHOro npoueccopa Ba-
pbUPYeTCS B 3aBUCUMOCTM OT KOMIMbHO-
TepHoM nNnaTtgopmbl.

OCOBEHHOCTU MNOCTPOEHUA
KOHTPOINNIEPOB HIrMA

lMpn pa3paboTke KOHTPOMNEpoB
OVCKOBOAOB CrneuuanucTbl pPyKoBOAC-
TBYIOTCS CriedyoLwmMm NpyHUUNamMm:

- OOCTYMNHOCTb 3MNEeMEeHTHOM
6as3bl;

NpoCTOTa KOHCTPYKLNW;

- OPUIMHANBHOCTb TEXHUYECKO-
ro peLUeHus.

Mo mepe HakonneHwst onbiTa anekK-
TpUYECKne Cxembl COBEPLUEHCTBYOTCS
1 OMTUMUBMPYHOTCSI.

OpHa 13 cambIX NPOCTbIX AN NoB-
TOpeHna cxem KoHTponnepa HIMA
Oblna npegnoxeHa Ans AOMaLUHEro
komnbtoTepa “Cneumanuct” [4]. Pewe-
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KOBOAbI WM HakonuTenu Ha rmbknx Bornee Toro, gaxe BHyTpU OQHOTUM- Bonee yaayHom okasanack nonbeiTka

MarHuTHbIx guckax (HMMI) BxogaT B
COCTaB Kak ObITOBbIX, TaK U MOLLHbIX
NpodeCcCnoHarnbHbIX KOMMbIOTEPOB.

Momoub pasobpatbCs B TOHKOCTAX
paboTbl OCHOBHbIX Y3MOB KOHTpOme-
pos HIM[, oTBevawowmx 3a 3anucb-
BOCrnpou3BeaeHne nHdopmaumm, npu-
3BaHa 9Ta cTaTbs.

ManoxeHvne matepuana nocTpoeHo
no MApUHUMMY “MOrMYeckon LenoYkn”
— 13 npegbiayLero BbITEKAeT nocrie-
aywoulee. Hekotopble Te3ncbl Ans nyu-
LLero NoHMMaHWs OCBELLAKTCS B YNpo-
LLIEHHOM Buae.

CTPYKTYPHAA CXEMA KOHT-
POINNEPA HIMA

Ha pwuc.2 npueegeHa o0606LLeH-
Hasi CTPYKTypHasi cxema KOHTporepa
HIM[, B koTopoi 0cob0 BblAeNeHbI
WHTEpeCyLMe Hac Uenu 3anucu u
YTEHUSA MHOpPMaLUN.

Komnetotep (CPU) coobuiaetcs ¢
KOHTPOMMEpPOM, Kak MNpaBuio, 4epes
crneumanbHbll  CUCTEMHbIA  Pa3beM.
[nsa conpspkeHnst UCnonb3yTca Cur-
Hanbl WuHbl agpeca (LWA), WwuHbl gaH-
Hbix (LLUO) v wuHbl ynpaenexnns (LLY).
KonnyectBo ynOMsiHyTbIX CUrHanoB
N X KOHUrypaums 3aBUCAT OT Tuna
KoMMbtoTepa.

®dyHKLMOHanNbLHO koHTponnep HIM
MOXHO paccmaTtpuBaTb Kak B3aMMO-
CBSI3@HHYI0 CWUCTEMY NapansenbHoro
(6anTHOro) n nocnegosatensHoro (6u-
TOBOrO) CneunanuManpoBaHHbIX MNpo-
Leccopos [3].

How nnatdopmbl “ZX-SPECTRUM” uns-
BECTHO MO KpanHen mepe YeTblpe pas-
NNYHBIX OUCKOBBLIX MHTepdelica: “Beta
128 Disk Interface”, “Disciple”, “Delta
Disk Interface”, “Discovery 1”. Kaxgbin
WHTepdenc npegnonaraet B MepBYIO
ovepedb OTMYMsS B GaWTHOM mpoLec-
cope.

dyHKUMKM OMTOBOrO Npoueccopa 3a-
KMo4arTCca B OpraHusauuu nocriefo-
BaTenbHO-NapannensHoro npeobpaso-
BaHWsl, KOOUPOBAHMM 3anMCbiBaEMON
NHGOPMaLMK, CUHXPOHM3ALUUW, OEKO-
OVPOBaHUN OaHHbIX, OOHapPYXXeHUU U
KOppeKuumn owmnbok oOMeHa ¢ Hakomnu-
Tenem. butoBbIn npoueccop coobuia-
€TCS Yepe3 BHYTPEHHIOK LUMHY AaH-
HbIx (BLUL) ¢ 6anTHbIM npoLeccopom.
CxemoTexHnka BGUTOBOro mpoteccopa
B JOCTaATOMHOM Mepe ynopsigodeHa u
YHUULMpPOBaHa.

Yanbl 3anMcyu U YTEHUSA SBMSKOTCA
nepefatoyHbiM 3BEHOM Mexay OuTo-
BbIM MPOLIECCOPOM U OUCKOBBIM HaKO-
nutenemM. Becb Habop MHTEPdENCHBIX
NVHUIA CBA3WM yOoOHO NpeacTaBuTb B
BuAe rnobanbHOW AByHanpaBreHHON
MarucTpanu CurHanoB ynpaeneHus
(CY), a Takke cUrHanoB aHHbIX 3anu-
cu (O3I1) n gaHHbIX BOCNPOM3BEAEHMS
(ABC).

[nsa Toro 4toObI Gonee 4eTKO Npea-
CTaBnATb B3aMMOAEWCTBUE Y3MOB 3a-
MUCK N YTEHWS C OCTanbHbIMMN 3NIEMEH-
TamMn CXeMmbl, PpaCCMOTPUM OCHOBHbIE
HanpaBMeHNsi B CXEMOTEXHUKE KOHT-
ponnepos HIM[.

NCMNOMb30BaHMSA OrMYECKNX 3dreMeH-
TOB HW3KOW N CpedHen CTeneHn uHTer-
pauuMmM B KOHTponnepe Ans KOMMbHo-
Tepa “Pagno-86PK” [5]. B pesynerate
NOSABMIIOCh TEXHNYECKM OPUTMHASBHOE,
rpamMoTHOE, HO Ccheumann3MpoBaHHOe
pelleHne. EMkocTb OUCKETbI He mnpe-
Bbiwana 400 K6.

KauecTBeHHbIN CKavyoK npousoLlen
C Ha4yarnoMm MaccoBOro BblMycka 1 nNpu-
MmeHeHuss BWC koHTponnepa HIM[I
KP1818BI'93 (B manbHeunLweM no Tekc-
Ty — BI93). BonblWMHCTBO CyLlecTBy-
IOLLIMX CXEM FTIOBUTENBCKMX KOHTPOIIe-
poOB OMCKOBOAOB GasmpyeTcs MMEHHO
Ha BI93, nossornsower pasmeliatb
Ha ABYCTOPOHHen guckete o 800 K6
nonesHon nHopmauuu.

Cxema npumeHenua BAC, npegno-
XeHHasi paspabotunkamun B 1986 rogy
[6], ctana ocHoBoOW ANA AanbHENLWNX
Mogudukauun. Brnagenbupl  camo-
penbHbix “ZX-SPECTRUM” B 1989 r.
MMenn BO3MOXHOCTb cobpaTb OAHO-
nnaTtHbI BapuaHTt komnbtotepa “MEH-
TAITOH-48" co BCTPOEHHBIM KOHTPOI-
nepom HIM[ Ha 6a3e BIM93.

TP NOKOJNEHUA BUC KOHT-
POJINIEPOB

Kak naBectHo, BI'93 Obina co3paHa
no ob6pasy u nogoburo BUC WD1793
dupmbl Western Digital [3]. Obe atn
MMWKPOCXEMbI MOXHO YCITOBHO OTHECTM
K nepBomy nokonenuto BUC (Tabn.1).

“Mpapoautenem” BUAC koHTponne-
pOB [OMCKOBOOOB CriedyeTr npuaHaTb
MukpocxeMmy PPD765 anoHckon cup-



mbl NEC (Nippon Electric Co.), pas-
paboTaHHyto B KoHue 70-x rogoB. Ee
NMPYMEHEHNE YMEHBLUMIO YMCIO Npu-
MEHSIEMbIX MUKPOCXEM B KOHTponnepe
HIMZ B 20 pas!

“Btopbim” noctaBwmkom BNC ctana
amepukaHckas (Intel Corp., o6bsiBuB-
wast B 1980 rogy o Havane Bbinycka
PYHKLMOHANbHO COBMECTUMMOrO aHa-
nora yPD765 — mukpocxembl i8272.
MogudumunpoBaHHbIi  BapuaHT 3TON
BUC (i8272A, oTe4yecTBEHHbIN aHa-
nor — KP1810BI'72) ctan 6asoBoi
MOZENbI0 CXeM MEePBOro MOKOMEHUS 1
yCTaHOBUIT CTaHZapT “Oe-gakTto” Ha
ynpaenenne HIMO B komnbloTepax
IBM PC XT/AT. B pagnontobutenbckom
npakTvke OaHHbIA TWN KOHTponnepa
ObIST ycrnewHo NpumMeHeH B 6r104HO-MO-
aynbHo MukpoOBM, paspaboTaHHom
Ha 6ase cxembl “Mukpo-80” [2].

B obpamnexne BNC nepsoro noko-
neHuns obbIYHO BXOANUT JOMOMHUTENBHO
00 OBYX OEeCHATKOB KOPMyCOB rornyec-
KMX CXEM.

Mwukpocxema BI93 coBmectma c
i8272A no nporpammMHo-annapaTHo-
My MHTepdelicy, HO nveet bonee yn-
POLLEHHYIO CTPYKTYPY W MOHWKEHHYHO
TakToByto YactoTy. Kpome TOro, ans ee
nuTaHus TpebyeTcs ABa, a He OAMWH UC-
TOYHMK HaMpsHKeHUs.

nobuTenb € NasNbHUKOM B pyKax eLye
MOXET MOMbITaTbCd BHECTU KaKue-TO
ycoBepLleHcTBoBaHus, 10 B CBUC-
yMnax 310 caenaTtb MPUHUMNUANbBHO
HEBO3MOXHO.

WTtak, BepHeMCsi K KOHTponnepam
NMepBOro MOKOMEHUSA. Y3Mmbl 3anucu u
YTEHUHA ABNATCA BHELUHMMMW MO OTHO-
weHmto k BAC. C Toukn 3peHnst paboTbl
KaHana 3anucu npeacTaBrnsieTcs Bax-
HbIM TOT ¢pakT, Yto BMC nepeoro noko-
NeHns No3BOMST OCYLLECTBNATL ABa
mMeToga koguposaHus — YM n MYM.
Kakow e n3 metogos nyyiie?

CNnocobbl 3ANMNCU NHOOPMA-
LU HA MATHUTHbLIW HOCUTETNb

Mpn MarHUTHOM 3anucKu B Ka4ecTBe
duU3nyecKoro Hocutens MHcgopmauum
NCMOMNb3yeTcsl OCTaTo4YHasi HaMarHu-
YeHHocTb heppomaTtepuana. C nomo-
b0 MarHUTHOWM rosfioBkn dheppoma-
Tepuvan MOXET HamMarHu4mBaTbCs [0
HacblLLEeHNs B OOHOM U3 OBYX Hanpae-
NEHWN: TOK 3anMcy OfHOro Hanpasne-
HUS YCMOBHO NpuUHMMaeTcs 3a “+J7,
TOK MPOTUBOMOJSIOXHOIO HanpaBrneHus
— 3a “-J”, paamarHM4eHHoe CoCTosiHMNE
npuHumaetcs 3a “0”.

Cnocobbl 3anuncu nHdopmMaLmm noa-
pa3nensitoTcs Ha ABYXYPOBHEBbIE (“+J7,
“-J”) n TpexypoBHeBble (“+J”, “0”, “-J").
CyLLecTBYIOT Takke [OBYyX4aCTOTHbIE,

Tabn.1
NMOKONEHUE BUC ®YHKLNA

KP1818BI93, KP1810BI'72, KM- | Mporpammupyemsbliii

MepBoe 1821BI'72, WD179X, WD279x, KoHTponnep HIM[,
i8272(A), uPD765(A), CM609
82072, HPD76062, NSDP8473 BbicokonHTerpmpo-

Btopoe BaHHbIN KOHTpOrnep

HMMAO
ToeTbe CBUC-ymnbl BCTpoeHHbI KOHTpPOI-
P nep HIMA

B koHTponnepax BTOPOro nokorie-
Hus ucnonbdytotca CBUC Ttuna Intel
i82072, NEC pPD76062, NSDP8473
B komnnekte ¢ 3...8 AononHUTEmNbHbI-
MU MUKPOCXeMaMn. OTU KOHTPONnepsbl
NUMEIT pacLUMpPeHHbIn Habop KOoMaHA,
obecneymBaloLLnA COBMECTUMOCTb C
i8272A, a Takke BCTPOEHHbIN Bydep
FIFO (First Input — First Output), nog-
OEPXKY CTPaHW4YHOW opraHm3aumu ao-
poxeKk u T.4. YNOMsIHyTble HOBLUECTBA
noMoratT peanu3oBaTb COMpsKeHue
C BbICOKOCKOPOCTHBbIMW LUMHaMK Tuna
EISA, MCA (Micro ChAnnel).

Ha  cOBpeMEeHHbIX  CMCTEMHbIX
nnatax  KOMMbKOTEPOB,  MOZO6GHbIX
“‘PENTIUM”, koHTponnepbl HI'M[ Bxo-
OST cocTaBHOM YacTbio BHYTpb CBUC-
4MMNoB. OTO yKe TeXHWKa TPeTbero no-
KoneHusi. Ecnv B cxembl KOHTPOMNepoB
HIM[I nepBbix ABYX NOKONEHWN paguno-

TPEXYACTOTHbIE W  MHOrO4acTOTHbIE
cnocobbl 3anucu. M HakoHel, pasnuya-
FOT CNocoObl 3anMcK ¢ LenoYncrneHHom
KPaTHOCTbO BPEMEHHBIX WHTEPBAsoB
(Hanpumep 1:2:3) U cO CMellaHHON
KpaTHOCTbIO (Hanpumep 1:1,5:2).

[Ona pasHbIX TUNOB PUINYECKMX
HocuTenen (MarHuTHasa neHTta, rmbkun
ONCK, XKECTKUI OUCK) CYLLECTBYIOT CBOU
onTUMarbHble METOAbl KOAMPOBAHKS.
B Hakonutenax ¢ rmbKMMU MarHUTHbI-
MU SMCKaMM MPUMEHSIIOT ABa OCHOBHbIX
MeToAa, YacToTHY mogynauuio (UM)
N MOONMULIMPOBAHHYIO YaCTOTHYHO MO-
aynaumio (MUM). OHu, no cpaBHEHUIO
C apyrumu, Gonee nNpocTbl B annapart-
HOW peanu3aumn, a Takke obnagatoT
Ba)XHbIM CBOMICTBOM CaMOCUHXPOHM3a-
LK.

Ha puc 3 npuBegeHbl BpeMEHHbIEe
anarpamMmmbl OPMUPOBAHWST CUTHAMOB

UM n MYM u3 ucxogHon umdpoBOn
nocnegoBaTeribHOCTU.

Puc. 3 Lnwpoprauwun
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B sapybexHon nutepatype MeToq
UM HasbiBalOT “MaH4yecTepckum” mnnu
FM (Frequency Modulation)

Cyas no puc.3, cnocob6 YM MOxHO
KnaccudumumpoBatb Kak [BYyXYpPOBHe-
BbIN, AByx4acToTHbIn (0,5T; T), ¢ ueno-
YNCINEHHOWN KPaTHOCTbIO MHTEepBanos 1
2.

Cnoco6 3anvcn MYUM (gpyrue Ha-
3BaHuA — “kog Munnepa”’, MFM) nos-
Buncs no3xe, yem YM — B koHue 70-x
rogoB. Cnoco6 MYM knaccudpumumpy-
€TCs KaK JBYXYPOBHEBbIV, TPEXHACTOT-
Hbin (T; 1,5T; 2T), co cmeLlaHHoM KpaT-
HOCTbto nHTepeanos 1:1,5:2

Mpn MYM Ha gucketTe MOXHO pas-
MECTUTb NMPU NPOYMX PABHbIX YCITOBUSIX
BABoe Gonblie umdpoBor MHDOpMa-
ummn, yem npm YM.

CkasaHHoe TpebyeT MOsICHEHUS.
Ha puc.3 konnyectBo UMMNynbCOB CUT-
Hana MYM poBHO B 2 pa3a MeHblue,
Yyem YM. Ecnn KonmMyecTBO MMMynbCOB
MbICITEHHO YPaBHSITb, TO OK&XETCS, YTO
MUYM-curHan no3BonsieET NepPeHOCUTb
YOBOEHHOE KONMNYECTBO OMTOB AaHHBbIX.
Meton UM oTHoCAT K cnocobam 3anu-
CV C OAMHapHOW MNNoOTHOCTbH (SD —
Single Density), a MMM — c gBonHoM
nnotHocTelo (DD — Double Density)

Ons Toro 4ytobbl peanu3oBaTtb Bbl-
COKME MNoTeHUMarnbHble BO3MOXHOCTU
koga MYM, TpebyeTcs BbINTK Ha onpe-
OErneHHbIN YypOBEHb TEXHONormm mar-
HUTHOM 3anncu. [o3aToMy MCTOPUYECKM
cnoxunocb Tak, 4to B BMC nepeoro
nokoneHus 6N NpegycMoTpeHsbl oba
pexuma pabotbl — kak MYM, Tak u
YM.

B otevectBeHHon BUWC BI93 me-
Tog YM ocTancsa ona coBMecTMMOCTU
C paHHUMW MOAENSIMM NEPCOHArNbHbIX
KoMnbtoTepoB. He Hago 3abbiBaTh, YTO
nepsble IBM PC pa6otanu nog MS
DOS 1.0 n nossonsinu pasmewatb 160
KGanT gaHHbIX Ha OQHOCTOPOHHEN ANC-
kete npu YM-cnocobe 3anucwm.

B panbHeriwem Bce Bbiknagku Oy-
AyT npoBoauTbCca Tonbko Ans MYM-
CWrHanoB, 4YTo XxapakTepHo ANnsA noaas-
nawowero 6GonbWKHCTBA  JOMALLHUX
KOMMbIOTEPOB

(MpopomkeHne cnenyer)
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KOHTPONNEP AUCKOBOMOOB.
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(MpoponxeHune. Hauano B N10/98)

NMPOLECC 3AINMNCU UHDPOPMA-
Unmn

OCHOBHbIMK 3neMeHTamMn KaHana
3aMMCU-4YTEHUS SABNHATCS MarHuTHas
ronoBka (MI) M marHuMTHas noBepx-
HOCTb rMbkoro gucka. o cBoel cyTu
MI™ saBnsieTcs MMHUATIOPHBIM 3NEKTPO-
MarHuTom (puc. 4).

MarHu4eHHocTu. Ha puc.7 HabntogatoT-
Cs1 3aMETHblE CMELLEHNA MaKCUMYMOB,
N3BECTHbIE MOA Ha3BaHWeEM “dhbas3oBble
nckaxxeHus” unm “casur nukos”. Mpwu
nepexoge OT OJIMHHOrO MHTepBana (B
AaHHoM nipumepe 2T) k kopoTkomy (T)
nMeeT MecTo onepexeHue dt1, a npwu
nepexode OT KOpoTkoro nHtepeana (T)
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K anuHHomy (1,5T) — or-
Puc. 8

ctaBaHue dt2. Kpome Toro,
E‘ HabntogatoTcs  amnnuTya-
s WD Ysen Hble MWCKaXeHus curHana

S ¢ TR43— WRDATA | | (UI>U2>U3).
E i_z - 3anucy | 3 CwrHan, nsobpaxeHHbIN
(43n) Ha puc.7. ropasgo TpyaHee
FeLK g npaBuIbHO AeKOAMpPOBaTh,
4YyeM curHan, npuBeneH-

OcHoBHbIE YacTu Ml — marHuTo-
nposog (1) n obmoTka (2). MNMpu BO3HMK-
HOBeHMM B 0OMOTKe mepenaga Toka B
MarHMTOMpPOBOAE CO30AETCA MarHuTt-
HbI MOTOK OMpeAeneHHoro Hanpaene-
HUS.

B obGnactu pabouero 3aszopa MI
(3) notok pacceuBaeTcsl, U YacTb €ro
3aMbIKaeTCsl Yepe3 MarHUTHYH MoBep-
XHOCTb AucKkeTbl (4). Takum obpasom
co3fgatoTcss  MarHuTHble  “otnedartku”
— LlenoYyKa anemMeHTapHbIX MarHMTOB C
nortocamu N 1 S. KOTOpble COXpaHsoT
CBOK HaMarHW4YeHHOCTb AnuUTEenbHOe
BpEMS.

npoxoass Mumo paboyero 3asopa M,
CO374alT MarHUTHbIA NOTOK TOrO MU
OpYyroro HarnpaeneHusi, a 3HaunT —
anekTpoaswxyLwyto cuny (3OC) B 06-
mMoTke. Ha puc. 5 nokasaHbl HECKOIbKO
MarHUTHbIX “OTneyaTkoB”, CNeayLLUX
ApYr 3a opyrom Ha paccTtosiHum h, n Ha-
Boanmble umn S0C B M.

O6LwmIn BbIXOQHOW cuUrHan nony4a-
ercsa npu anrebpanyeckoM CroxXeHun
(cynepnosuummn) +34C n —3C. Takon
noaxoa onpaBAaH, T.K. B NepBOM Mpu-
ONVXKEHUN [AHHY0 CUCTEMY MOXHO
cynTaTb NMHerHon [7].

CurHanbl OTKMMKOB MMEKT KOMo-
KOrnoobpasHyto, HEeMHOro acumMmerT-
PUYHYIO (QOPMY U XOpOLUO annpok-
cummpytotes doyHkumen laycca. [Ons
HamarHM4yeHHocTn “+J” curHan umeet
NMOMNOXUTENbHBLIN 3HAK, ANA HamarHu-
YeHHOCTN “—J” — oTpuulaTenbHbIN.

CymMMapHbI  BbIXOQHOW  curHan
UBbIX MOXOX Ha CUHycouay co “CTy-
NMEeHbKOW”, Kak B MMOXO0 HACTPOEHHOM

Puc. 5

ycunutene  MOLHOC-
™ 3ByKOBOl7I YacTOoThI
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ctosHna h Ha dopmy
curHana. [Ona  npu-

Iuncketa npencraensieT cobon man-
napoBbI  (Pa3HOBUOHOCTb HENSIoHa)
AuCK TonwuHon 125 MKM C TOH4Yan-
UMM crioem oepporiakoBoOro NOKpPbITHS
(3...5 MKkm).

Mpu BOCnNpousBegeHUn npolecc
MOBTOPSIETCH C TOYHOCTbIO A0 Haobo-
poT. Tenepb HaMarHNU4YeHHblEe Y4acTKK,

mMepa Bblibepem oguH 1 TOT e MYM-
curHan npuv OTHOCUTENbHO BOoNbLIOM
(pnc.6) n oTHOCKTENBHO Marnom (puc.7)
pPacCTOSAHUN.

Ha puc. 6 MakcumyMbl BbIXOOHbIX
CUrHanoB, Kak MonoXMUTerbHbIX, Tak u
oTpuuaTenbHbIX, COBMagatoT MpakTu-
YeCKM TOYHO C LieHTpamMu y4acTKoB Ha-

HbI Ha puc. 6. Cutyaumsa ByaeT ewe
XyXe npu ganbHenwemM yMeHbLUeHUN
h. “Cosur nnkoB” NpoucxoauT BCSKWUIA
pas npu nepexoge ot Ndoro AfMHHO-
ro (1,5T; 2T) k nto6omy kopoTkomy (T;
1,5T) nHtepBany n HaobopoT.
MpUMEHNTENBHO K MTMOKUM MarHuT-
HbIM_ANCKaM — 6onbLUMe paccTosHUS
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h ©Oygoyt HabnopgaTbCa Ha BHELUHMX
KOHLeHTpuYeckux popoxkax (0, 1,
2..), a manble h — Ha BHYTPEHHMX.
[ns cnpaBku, pearnbHble 3HavyeHus h B
cnyyae MM guametpom 5,25 gronma
cocTansatoT 5...10 MUKPOH.

Tenepb MNOHATHO, YTO NpPOGneMbl,
BO3HMKAKOLIME C  HEeKayYeCTBEHHbIM
BOCMNpou3BeAeHeEM MHGOPMaLMKM Ha
BHYTPEHHMX JOPOXKKaX OUCKETbI, HOCAT
0ObEKTMBHBIN XapakTep u OyaoyT npo-
SABNATLCSA B TOW UMW UHOW CTENeHu Ha
nObIX TUNax AUCKOBOAOB U C NOObLIM
TUMNOM [INCKET.

HanomMHMM, 4TO B OTEYECTBEHHbIX
AOMalLHMX KOMMbKOTEepax CcTaHaapT-
HbIMW, K COXaleHuto, cTanu AOBYCTO-



POHHWE ANCKOBOAbI [OBOWHOW MJSIOT-
HOoCTU guameTpom 5,25 pgrorma Tuna
MC5305, MC5311, MC5313, MC5350,
EC5321.01 (Bonrapusi), Robotron
K5601/CM5643 (l'epmanus), FD55A-F
(AnoHus).

“K coxaneHuto” — notoMy 4TO B
KoHue 80-x rogoB MUPOBOM Mapk Auc-
KOBOAOB Oblf1 NPaKTUYECKM MOTHOCTbIO
OBOHOBMEH 3a cyeT Oonee KayYecTBEH-
HbIX U €eMKUX Modenen ANCKOBOOOB
5,25 gonma (1.2 M6) u 3,5 gronma
(0,72; 1,44; 2,88 M6). HoBble TexHorO-
rW N3rOTOBIIEHUSI MarHUTHbIX FONTOBOK,
XECTKME [OMNyCKNU Ha SMeKTPOMEXaHU-
YECKM MpUBOA, YNyyleHHas KOHC-
TPYKUMS OUCKET — BCE 3TO CBOAUT K
MUHUMYMY Pa30Bble NCKaXKEHWS.

Ecnun 6bl ¢ camoro Havana B nobu-
TENbCKNX KOHCTPYKUMSIX NMPUMEHSIINCH
auckoBofbl 3,5 Atonma, To Npu TOM Xe
CXeMoTexHuKke KoHTposninepos HIM[
npobrem C HeKayeCTBEHHbIM YTEHU-
eM nporpamMm Obinio 6bl 3HAUMTENBHO
MeHbLUe.

Kakue ke mepbl npeanpvHMMaroTcs
B KOHTpOInnepax ANUCKoBOOOB A1t CBe-
OEHNS K MUHUMYMY (Da30BbIX UCKaXe-
HUR?

CTPYKTYPHAA CXEMA VY3IA
3AMNMUCHU

B BUNC koHTponnepos HIM[I nep-
BOrO MOKONeHnst obblYHO MpedycMmar-
pUBalOTCA OBE OCHOBHblE 3alLUTHblE
Mepbl:

1) Bblga4Ya CUrHanoB MpeaKkoM-
neHcaumm 3anucu SR, SL ana BI93
nnn PSO, PS1 ans i8272(A);

2) Bblgada curHana TR43 pgns
BIr93 wnm LCT gnsa i8272(A), nHdop-
MUPYIOLLETO O HAXOXAEHUN MarHUTHON
rOfoBKWN 3a COPOK TPEeTben AOPOXKKOWN,

T.e. B “onacHon” 30He. AT curHanbi
MOTYT MPUMEHSTLCA CaMOCTOSATENbHO
B cnyyae HIMM, wvmetowmnx cneuyu-
anbHbI BXog LCT (Low CurrenT), gns
YMEHbLUEHNS] TOKa 3anmcu Ha BHYT-
PEHHMX AOPOXKaX AMCKETbl. B mHTEp-
dence guckosogoB 5,25 awrima gns
AomallHux komnbtotepoB Bxog LCT He
ncnone3yetcs. B aTom MOXHO ygocTo-
BEPUTLCH, MOCMOTPEB Ha He3ageWnc-
TBOBAHHbIV KOHTAKT 2 pasbema conpsi-
YXEHWs1 KOHTpOMepa ¢ ANCKOBOLOM.

Ha puc.8 npeacrtaBsneHa o606LLeH-
Has CTPYKTypHasi cxema yarna 3anucu
KoHTponnepa HIM[L, BbINOMHEHHOrO
Ha Ga3ze BIM93.

He Bce curHanbl M3 ykasaHHbIX Ha
CTPYKTYPHOM CXeme MoryT ObiTb 3a-

paHn4MBaeTcs He uucriom 76 [6], a
KONMMYECTBOM AOPOXKEK B PEXUME MaK-
cumanbHoOro opmartmpoBaHusi, T.e.
82...84;

- SR, SL (Shift Right, Shift Left)
—“coBur Brpaeo”, “coBur BneBo”, cur-
Hanbl ynpaBneHusi npegKkoMneHcaumnen
npu 3anuncu, MUCMosb3ykTCs COrflacHoO
anroputmy Tabn.2;

- FCLK (Frequency CLocK)
— “TaKkToBble UMMYMbChI”, Yallle BCEro
MMetoT popmy MeaHapa ¢ YactoTon 4
Ml nnn 8 MIMu;

- WRDATA (WRite DATA) —
“OaHHble 3anucu Ha guckosog (O3MM1)7,
BbIXOAHOW CWUrHam KOHTposnnepa, M-
nyrnbCbl OTPULIATENBHOM MOMSIPHOCTU C

OYHKUUA SR | SL NMPUMEYAHUE
HopmanbHas paborta 0 0 | Cosur curHana -WRDATA otcyTCcTBYET
OTcTtaBaHue 1 0 | Cgsur Bnpaeo curHana -WRDATA anga

KoMneHcauun pacctosHus dt] (puc.7)
OnepexeHne 0 1 | Casur BneBo curHana -WRDATA ans
KoMneHcaumn pacctosHus dt: (puc.7)
MepexogHbIvi Npouecc 1 1 | HegokymeHTMpoOBaHHasi KOMOMHaUUSA

OencTBOBaHbl B KOHKPETHOM KOHTPOIi-
nepe. lNpuBegem ux paclimdpoBKy ”
napameTpbl Ans metoga MUM npu Tak-
ToBom curHane CLK vactotom 1 Mly
Ha BbiBOZEe 24 BIM93 [8]:

- WD (Write Data) — “sanucb
OaHHbIX”, MMMYMbCbl MNONOXUTENbHOW
nonsipHocTtu gnutensHocTbio 300...500
HC ¢ nepuogom 4; 6; 8 mMkc (cooTBeTC-
TBeHHO T; 1,5T; 2T Ha puc.3);

- TR43 (TRack 43) — “Haxox-
OeHne MarHMTHOW rofoBKM 3a LOPOX-
kon 43", HU3KWUI NOTrMYecKUin ypoBeHb
o3HavaeTr pgopoxku 0...43, BbICOKMN
NOMMYECKUN YypoBEHb — AOPOXKN 44
N Bbile, NpyyeM BEPXHWUA npeden or-

anutenbHocTblo 0,15...2,5 MKC 1 nepu-
ogom 4; 6; 8 mkc [9].

PaccmMoTpuUM KOHKpEeTHble CXeMo-
TEXHUYECKMNE peLLEeHNs Y3rOB 3arnucu.
Hymepauusi BbIBOOOB MUKPOCXEM, WX
NO3ULMOHHbLIE 0003Ha4YeHNsa, cepuu,
TUMOHOMMHAnNblI B pasHbIX MoAdensx
KOHTponnepoB 6yayT pasHbimn. OgHa-
KO 9TO HEe MeHsieT CyTu Bonpoca, uYu-
Tatenn 6e3 Tpyda y3HalT 3HaKOMble
o4YepTaHNsa CBOMX CXEM.

(MpopomkeHve crneyer)
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KOHTPONNEP AUCKOBOMOOB.
KAHAI 3AMUCHU (12/98)

(MpoponxeHune. Hayano B NN10-11/98)

ANEKTPUYECKUE CXEMbI
noB 3AMNMUCH

Ecnn cpaBHuTb Mexay cobown Bpe-
MeHHble napameTpbl curHanos WD
n -WRDATA, MOXHO MOHATb, NOYeEMYy,

Y3-

neyYnBaeT gerieHne Ha 2 BXOAHOW 4ac-
ToTbl (puc. 10).

OTO MOHATHO, T.K. LUUPPOBYK WH-
dopMaLmo HECET He ANUTENbHOCTb -
WRDATA, a ero nepwuog,.

Puc. 9
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BOMPEKN pekoMeHdaumsm pa3paboTym-
KoB [6], paboTaeT cxema NpOCTENLLEro
y3na 3anuicu, npuBegeHHas Ha puc.9
(CPU “bantuk’, “Opuk”).

BbIxogHoOW curHan KoHTponnepa -
WRDATA nony4aetcs nytem norndyec-
Koro uHBepTupoBaHua curHana WD.
OTO BO3MOXHO, T.K. JOMYCKM Ha OSu-
TenbHocTb WRDATA 6onblue, 4em Ha
WD. [anee -WRDATA 4epe3 pasbem
X1 no kabento noctynaeT B AUCKOBOA,.
[na npyumepa BbIOpaH OTEYECTBEHHDIN
HMVO MC5305.

C napadhasHbix BbIXOAOB Tpurrepa
curHan 3anucu nocTynaet Yepes anoa-
HO-PE3NCTUBHBIN KOMMYyTaTop Ha mar-
HUTHYtO ronosky (MI).

HebonbLlas TOHKOCTb. 3anuck npo-
ncxogut Gnarogapsa nepenagam Toka
B MI LupnHa anemeHTapHoro mar-
HUTHOro “oTnevartka” onpegensieTca B
nepByl ouvepenb KOHCTpykuuen Ml u
napameTpamu deppomarepuana guc-
KeTbI.

Kak BMAOHO, 4NUTENbHOCTL CUMrHana
-WRDATA npuvHUMNuanbHOro 3Hade-

IOBENMPHON  HOCTUPOBKE  OUCKOBOAA,
du1pMeHHoN cbopke, BLICOKOM KayecT-
BE OUCKET — U C BHYTPEHHUX OOPOXKEK.
BosmoxxHOCTE 0OMeHa 3anucamu C
Konneramm BCeTaku ocTaeTcs npobrne-
MaTWYHOW, T.K. MPU CMEHEe AMCKOBOAa
yBEPEHHOE uYTeHue wuHdopMaumm ¢
nocnegHnX OOPOXEK He rapaHTupyeT-
cs n3-3a adppekTa “capmra nMKoB”.

Pa3paboTtumkn ObICTPO  OUEHUNN
HegoCTaTKM NPOCTENLLEN CXeMbl U ne-
pewwnu K 6onee crnoxHbim (puc. 11a —
CPU “OPNOH-128", puc.116 — CPU
“ATM-TURBO-2").

Bo-nepBbix, B ATUX CXeMax AnvTenb-
HOCTb MMMyfbCa BbIXOAHOIO CUrHana
-WRDATA cTana meHblle N0 cpaBHe-
HUto ¢ ncxogHeiMm WD npakTnyecku B 2
paza — 250 Hc BmecTo 300...500 Hc.
CyTb HOBOBBELEHWSI HE CTOMNbKO B Ca-
MOW BENMYMHEe ANUTENbHOCTU, CKOMbKO
B MpUHyguTenbHoM ¢asmpoBke W ne-
peaHero, 1 3agHero pPoHTOB CUrHana.

Bo-BTOpbIX, A4Ns YyMeHbleHnsa da-
30BbIX VCK&XXEHWI BBOAUTCS NPEAKOM-
neHcauma curHanos -WRDATA npwu
3anMcy HavvMHasg C COpOK 4YeTBepTou
OOPOXKM 1 fanee.

Mpn HeycTONMYMBOWM paboTe perncrt-
pa B NOAOGHbIX CXemax MHoraa BBOOAT
KoHaeHcatop C1* (nMokasaH MyHKTU-
poM), KOTOpbIN COBUraeT BO BPEMEHM
UMMyNbCHbIE MOCneaoBaTeNbHOCTN Ha
Bxogax S u C. [Jpyroe pelueHne — nH-
Bepcua curHana FCLK.

MMosicHaWwMe BpemMeHHble Aua-
rpamMMbl NpuBeLeHbl Ha puc.12.

Jlorvka gyHKUMOHMPOBaHNSA 06eunx
cxeM wmgeHTuyHa. PasHuua 3aknova-

Puc. 10 201 003 Puc. 11a
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Harpyskoln nHBepTopa ¢ OTKpbITbIM
konnektopom DD2 saBnsaeTcst HU3Koom-
HbI pe3ncTtop R1. MHBepTop DD3 yBe-
nnymBaeT KpyTU3Hy poHTa curHana,
nogaBaemMoro Ha CMHXPOBX0o4 Tpurrepa
DD4.

[Mpy BbICOKOM YypOBHE curHana
“PaspelueHne 3anuncu” Tpurrep obec-

HUSi HE UMEET, BaXkHO, 4YTODObI paccTos-
HVMe Mexay nepegHNMn poHTaMmn M-
NyrnbCcoB ObINo XeCcTko chasnmpoBaHo U
He “nnasano”.

WMHdopmaumsa, 3anucaHHas npu
MOMOLUM TMPUBELAEHHOW CXEMbl, Kak
npaswuno, 6e3 BONpoOCOB CYAUTLIBAETCSA
C BHELLUHUX [OPOXEK OUCKETbI, a npwu

€TCsl B MHBEPCUN HEKOTOPbIX BHYTPUC-
XEMHbIX CUrHaInoB, 4YTo He nMeeT 6onb-
LLIOrO 3HAYEHMS.

MpuHUMN paboTkl y3na 3alunTbl 3a-
KIntoyaeTcs B TOM, YTO MO NepegHemy
dpoHTy curHana WD B coBuroBblii pe-
rnctp K555MP16 3aHocuTca koA, onpe-
OensiemMbli OrM4eckMMmn YpoBHAMU Ha
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Bxogax DI...D4. o okoH4yaHun curHana
WD 3TOT KO BbIBOAUTCS U3 perncTpa B
nocriegoBaTtesibHOM Buae Yepes BbIXoA

11 k BbiBOgY 10 Mukpocxembl DD3 (ro-
Ka3aHo MyHKTMPOM).

Puc. 12

FeLK tltli'tlt]t|tl 4 MMy

Ewe ogHa pasHoBua-
HOCTb CXeM C NpUMeHeHN-
em peructpa K555MP16
nsobpaxeHa Ha puc.15

f
(———_ 300...500 ¢ € ‘
wp C T (CPU “KAY-256").
b Y U TR43=0unu TRA3=S, OtnuunTensbHas oco-
RDATA . | SR=s,-¢ |DEHHOCTb CXembl — OT-
[ \ | cytcTBMe curHana TR43,
: TR43=1, |T Tb MpeaKoMmneHca-
N [y I l g 0 ec peakomreHca
WRDATA we | Se=1,St=0 (umMa npowussBoauTCH AN
l ‘
rR43=¢, |BCEX €3 uCKNOHYeHNs
WRDATA U SR=0,st»1 |BOPOXEK — KakK BHELIHUX,

TaK Y BHYTPEHHMX.

Q4 cuHxpoumnynscamu FCLK (4 MIw).
lMepuog NOBTOPEHMST CUHXPOUMIMYIIb-
coB FCLK coctaBnsetr 250 Hc, 4TO 1
onpegensieT AnUTeNbHOCTb BbIXOQHOTO
curHana -WRDATA.

B 3aBucumoct OT KOMOMHauuu
curHanoB SR, SL, TR43, Ha Bbixoge
hOPMUPYIOT  UMMYMbCbl  OAMHAKOBOW
ONUTENBHOCTN, CABUHYTbIE OpPYr OTHO-
cuTensbHo apyra Ha 250 He. KomneHca-
unst asoBbIX UCKAXXEHUI MPOUCXOAUT
aBTomatuyeckn — BI93 cam “3HaeT”,
Korga BblgaBaTtb curHansl SR n SL.

Ha puc.13 nokasaH cny4aiu, korga B
HEKOTOPbIX KOHTPOSNIepax CUrHan CHu-
MaeTca He ¢ Bbixoga Q4, a c BbiIxoaa
Q3 peructpa. K yemy ato npusoguT?

[ns 3anucu 6e3 npegkomMneHcaumm
(SR=0, SL=0) n gnsa 3anucu c oTcTa-
BaHveM (casur Bnpaeo) (SR=1, SL=0)
hopmMa MMMyrbCOB OCTAETCH NPEXHEN.
OpHako Anst 3anMcy ¢ onepexeHnem
(cosur BneBo) (SR=0, SL=l) agnutenk-
HocTb wumnynbca -WRDATA pacLum-
psieTca M ctaHoBuTcs paBHon 500 HC
(puc. 14).

Henb3a npusHatb 3TO NOTMYHBIM U
onpaBgaHHbIM, MOCKOMbKY TEM CaMbIM
BBOAWTCS HEMponopuuoHanbHO 60orb-
Wwoe 3HadeHue capura Breeo. Cxemy
pvc.13 nerko NpuBecTn Kk cTaH4apTHO-
My BMAYy Nepenawkon Lienu oT BbiBoAA

40...43- OOpOXeK ANt HEKOTOPbIX TU-
noB OUCKOBOZOB.

K HloaHCam cxembl OTHOCKTCS Mpu-
MEHeHWe He COBCEM YMCTOro MeaHapa
FCLK 4 MIu, kOTOpbIN NOCTynaeT co
CXeMbl LMpPOBOro BblAENEHUA AaH-
HbIX y3ra YTeHus. Takoe pelueHune yn-
poLiaeT OOyl CXemy KOHTponnepa,
HO He yXydLwlaeT napamMeTpbl, Tak Kak B
pexvmMe 3anvcu 3TOT CUMrHan Bce paB-
HO OCTaeTCcs CTPOrMM MeaHapPOM.

[anbHenwee passuTre TeMbl Npea-
NOXEHO B cxeme puc. 16, BpeMeHHble
avarpaMmmbl  paboTbl KOTOpOW npea-
cTaBneHbl Ha puc. 17 (ycoBepLUEHC-
TBOBaHHbI KOHTpornnep ansa CPU
“BEKTOP-06L1").

COBUroBbI perncTp BbIMOMHEH Ha
mukpocxeme K155MP1. BaxHol oco-
OEHHOCTBLIO CXeMbl ABNAETCH yBenuye-
Hue TakToBol Yyactothl FCLK ¢ 4 MI'y,
o 8 Mlu. 3a cyet aTOro nosiBNSAETCH
BO3MOXHOCTb YCTaHOBUTb 3a4epiKKy
npeakoMneHcaumm pasHomn 125 He, 4yto
BABOE MEHbLUE MO CPaBHEHWUIO C Mpe-
AblAYLLUMKN CXEMaMM.

Mwmeetcs ewe ogHa ocobeHHOCTb
CXeMbl, O4eHb NpMBMAeKaTenbHas ¢ ToY-
K 3peHus npakTuki. Cesaska “perncrtp
K1551P1 —mynstunnekcop K555KIM12”
NMO3BOMSET YCTAHOBKOW Mepemblyek
U3MEHATb BpeMs MpedkoMneHcaumm
B AOBOMbHO LUMPOKMX Mpegernax otge-
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Jlorvka npoctas — Ha BHELIHUX J0-
POXKax YCroBUSA ONS CYUTbIBAHUSA XO-
powme, U HekoTopas “nepekoMneHca-
umnsa” He yxyaLwaeT napamMeTpbl YTEHMS,
TaK Kak pacCTosiHME MeXAy yvacTKkamu
C pasHOM HaMarHU4YeHHOCTb (puc.6)
OOCTaTodHO Benuvko. Hanpotus, npu
NPUONMXXEHUN K JOPOXKKE C HOMEPOM
43 B [JaHHOM cnyyae npouCXoanT
NMaBHOE HapallMBaHMe 3aJepXKeK OT-
cTtaBaHusi/onepexerusi. CnegoBarterib-
HO, Mcye3aloT NpobremMbl ¢ HeyCTonYn-
BbIM YTEHWEM MHOPMaLMM B panioHe

NbHO AN caBvra BNpaBO U OTAENbHO
ans caBura Bneeso. Takum obpasom,
MOXHO OMNTMMarnbHO Y4yecTb OCObEeH-
HOCTW KOHKPETHOrOo Tna AMCKOoBoAA.

Kak n3BecTHO, Benu4ymMHa “casura
NMUKOB” MpU 3anncu 3aBUCUT OT Macchl
¢aKTOpPOB M O4HO3HAYHOMY pacyeTy He
nognaetcs. Ee onpenenstoT onbiTHbIM
nytem. Hanpmumep, N0 MHEHNIO aBTOPOB
CXeMbl, N300paxeHHon Ha puc.16,40ns
ANOHCKMX  80-40pOXKEeYHbIX ANCKOBO-
poB TEAC (FD-55) nyywe nogxogat
3afepXKKn: onepexenns - 125 Hc n oT-
cTaBaHus - 250 Hc.



Puc. 14 [aHHbIM  aKT He HO YMPOCTUTb KOHCTPyKUMto. OcobeH-
NPOTMBOPEYUT  TEOPUM HOCTb CXEMbl — OTCYTCTBUE KECTKOM
FeLx W 4MI, [7], cormacHo KkoTOpoM (PasMPOBKU BbIXOAHBIX CUrHArNoB M3sa
! lwo' 500 we peanbHble oTknNuMkn Mar- RC - bopmumpoBarenen.
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C.PIOMWK,
r.depHuros.

KOHTPONJEP OUCKOBOAOB.
KAHARN 3AMNUCU (1/99)

(OkoHuyaHue. Hauyano B NN10-12/98)

OMNTUMAIIbHbIE PELLEHUA

[MpoBegem cpaBHEHVE PAaCCMOTPEH-
HbIX JIOOUTENBCKNUX KOHCTPYKUUA CO
CXeMaMu, NPUMEHSIEMbIMW B MPOMBbILL-
neHHon annapatype. B yactHocTH, B
nepcoHansHor OBM “OJIEKTPOHUKA
MCO0585” koHTponnep HIM[, Bbinon-
HeH Ha 06ase BI93, pabortarowen B
nape co cneuuanma3npoBaHHbIM 8-pas-
PSIAHBIM MUKPOMPOLECCOPOM.

Puc. 19
DDt KPIS33AA3
aM 1 3
F 1% &3 ppi2
TR43 Tint FOLK
/2 44y 5 x 84,89
] KEFEUP(E

B 3TOM KOHTpomnnepe NpPUMEHS-
erca Tonbko metog 3anvcu MYUM (Ha
UM pecypcbl gaxe u He Tparatcal).
Jlornka paboTbl y3na 3anucu “cnpsTa-
Ha” B maTpuue KP556PT4A. KoHTpon-
nep obecne4vvBaeT TPEXCTYMEH4YaTyio
NpeaKoMMeHcaUmo BbIXOOHbIX CUrHa-
nos -WRDATA:

- 125 Hc gna gopoxek 0...43;

- 250 Hc ona gopoxek 44...60;

- 375 Hc gns gopoxek 61 ...79.

OnutenbHocTb curHana -WRDATA
onpegensieTcs BbIXOAHLIM OAHOBUOpa-
TopoM K555AI3 n nmeet BenuumHy no-
psagka 240...280 Hc, npuiem nepeaHnin
(PPOHT cUrHamna »ecTko ccasmpoBaH.

TpexcTyneH4aTtasi npeakomneHca-
unst B NIOOUTENLCKUX KOHTpOmnepax,
no BCeW BWAMMOCTM, HEOOCTUXMMA,
MOCKOJIbKY He NpocmaTpuBaeTcsi Npoc-
TOM cnoco® opraHn3oBaTb Bblgady
curHana TR60, cBuMaeTenbCTBYOLLEro
O HaxXOXOEHUN MarHWUTHOW roroBKW 3a
DOpOXKoM ¢ Homepom 60.

AGCOnOTHLIM 3HaYEHUSIM MPeaKoM-
neHca-umm, npuHateim B LMY “OJIEK-
TPOHWKA MC0585”, MoxXHO [OBEPATL
XO0Ta Obl MOTOMY, YTO Cxema npoLuna
3HAYUTENBbHYKD  MOAEpHM3auuMo Mo
CpaBHEHWIO C ee NepBOHaYarnbHbIM Ba-
pvaHTom [6]. MNoatomy ans nobuTens-
CKUX KOHCTPYKUMIA OMTUMAsbHbIM BU-
OnTca OBYXCTyneH4aTbln packnag: 125
HC npeakoMMeHcaumMn AN OOPOXeK
0...43, 250 HC — AN ocTanbHbIX 4OPO-
ek, onutenbHocTb curHana -WRDATA
— 250...500 Hc.

CxeMbl, n3o0bpakeHHble Ha puc.11a,
116, 13,15, MOXXHO NPUONN3NTL K ONTK-
ManbHbIM.

[ns 9T0ro TakTOBbIE CUHXPOVMITYITb-
Ccbl Ha Bxoabl pernctpoB K555MP16
crnegyeT nogaBaTb MEpeMeHHOW 4Yac-
ToThI (pnc.19): 8 MI'y — Ans OopoXek

0...43 (npepkomneHcaums — 125 Hc,
anutenbHocTb  curHana -WRDATA
— 125 Hc); 4 My — ansa ocTanbHbIX
aopoxek (npegkomneHcaums — 250
HC, anmTenbHocTb curHana -WRDATA
— 250 Hc).

Mpn atom B cxemax puc. 11a, 116
curHan TR43 cnegyer oTcoeguHUTb
ot anemeHToB DD2.1, DD2.2, a Ha ero
MECTO MOCTOSIHHO MogaBaTb fornyec-
kunn “0”.

HekoTopoe HeynobcTBO co3gaeT
YMEHbLUEHNE Ha BHELUHUX [AOPOXKaX
anutenbHocTn curHana -WRDATA go
125 Hc. Kak npaBuno, guckosoabl Jo-
nyckarT paboTy C TaKuMu CUrHanamu,
YTO MOATBEPXAAaeTca npakTtukon. Ho-

ncnonb3yetcsa Bxod D3 mynbtunnekco-
pa? lNonyyaeTcs, YTO CXxeMa OPUEHTU-
pyetca Ha cnyyan, korga SR=SL=1.
Takas koMOMHaLMa curHamnoB npen-
CTaBNSAETCS HEMOMMYHON — HENb3sl XKe
O[HOBPEMEHHO BBOANTL 1 OTCTaBaHue,
n onepexeHune (Tabn.2).

OpgHako  CywecTBYHOT  MOMEHThI
BpEMEHW, korga .coctosagHme SR=SL=1
BO3MOXHO. YTOObI B 3TOM ybeanTbes,
JOCTaTOYHO MOAKITYUTL BXOAbl NOru-
yeckoro anemeHTa 2W-HE (K555J1A3)
k BbiBogam 17, 18 BIM'93 n nocmoTpeTb
NOrMYEeCKMM MPOBGHUKOM CUrHar Ha ero
Bbixoge. [1pobHuk GyaeT MnOCTOSIHHO
“nogmaprmeaTtb”’ B pexume 3anucu nH-
dopmanmm Ha anckoBsog,.

CornacHo TeXHN4YEeCKMM OaHHbIM Ha
BIrog3 [8], curHanel SR 1 SL JOmkHbI
nmeTb npmeasky Kk WD, kak nokasaHo
Ha puc. 21.

HeTpygHO 3aMeTuTb, YTO B MOMEH-
Tbl CM€eHbI cocTosiHUM SR 1 SL Ha ne-
pexoaHoOM 3Tane MoryT 04HOBPEMEHHO
HabnaaTbCca NX eaUHNYHbIE YPOBHM.

bonee TOHKME 3KCNEPUMEHTHI MO-
KasbIBatoT, YTO MPOMEXYTOK BPEMEHM,
korga SR=SL=1, nmeeT nNpoAOIXu-
TenbHocTb okono 500 Hc v coBnagaet

[
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‘ 3‘, T2 WRDATA

MUWHan HarpysodHoro pesuctopa R1
(pnc.9) npu 3TOM HEOOXOOUMO YMEHbL-
wuTtb go 150 Om.

Cxemy, n3obpaxeHHyto Ha puc. 16,
MOXHO fgopaboTaTb aHanorn4yHbIM 06-
pasom (puc.20).

[OnuTenbHOCTb BLIXOOHOrO curHana
-WRDATA, kak u npexne, cocrtaens-
et 500 Hc. lNMpeakomneHcaumnsa BneBo-
BnpaBo Ans gopoxek 0...43 — 125 Hc,
Onsi ocTanbHbIX gopoxek — 250 Hc.

BHUMaTenNbHbIN yMTaTenb, HaBEp-
Hoe, obpaTun BHMMaHue Ha TO, 4YTO B
cxeme puc. 20 nmeeTcs elle 0gHO HOB-
wectBo — Bxoh D3 mynstunnekcopa
K555KT112 nogkntoyeH He k BbiBogy Q2
pernctpa K155MP1, a k BbiBogy Q3.
Kasanocb 6bl, kakasi pasHuua?

[lns oTBeTa Ha 3TOT BOMPOC CHa4a-
na Hy>Ho pasobpaTbcs, 3a4eM BooOLe

no BpeMeHW C 30HOW, 0603HaYEeHHOM
Ha puc.17 Bykson “A”. 3TO 0O3Hauaer,
yto mHorga curHan -WRDATA Ha oc-
uyunnorpamme ans cnydas SR=1, SL=0
OyneT MMeTb YKOpodeHHyt Ao 250 He
OTUTENbHOCTb.

YToObl 3TOr0 HE NPOUCXOAUNO, Cre-
aoBarno Obl B cxeme puc. 16 otcoegu-
HUTb BbiBOA4 3 MuKpocxembl DD3 ot
BbiBoAa 12 mukpocxembl DD2 n npuco-
€OUHNTbL ero K BbiBogy 10 MUKpocxembl
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DO2. C Takon popaboTkon pyHKLM-
OHUPOBAHME CXeMbl CTaHeT 4yTb 6o-
nee KoppekTHbIM. [1pu OgHOM 1 TON xe
anutenbHocTn curHana -WRDATA, ero
npoxoxgeHve no kabenbHOMY TpakTy
COMNpPOBOXAAETCA OAHMMM U TEMMU XKe
amMnNnnTyaHO-Pa30BbIMM  UCKaXKEHWS-
M.

AHanoOrM4yHbI  NPUHLMUN  MOMOXEH
B OCHOBY CXEMHOrO peLleHus, npuee-
AeHHoro Ha puc.20.

[na pasHoBMOHOCTEN y3noB 3anu-
CW, BBbIMOMHEHHbIX 6e3 MynbTUnMneK-
copa, OaHHbIN HI0OAHC y4MTbIBaTb He
Hago, MOCKOMbKY BBOA MHdOpMaumu
B peructp K555/P16 npoussoguTcs
BO Bpemsi gencrteusa curHana WD. lNpu
3TOM KOMbOUHauusa curdanos SR=SL=1
dM3MYeCcKn HEBO3MOXHA.

OBOBLUEHUE PE3YIIbTATOB

1. OnuTtenbHoCTb  curHana -
WRDATA He uMeeT pellarowero 3Ha-
YEHNs W MOXET BapbupoBaTbCs B
npegenax 250...500 Hc. XKenaTenbHo,
yTOObI €€ BEMMYMHA HE MEHsINack Npu
pasHbIX coveTaHuax curHanos SR, SL,
TRA43.

2. [llepegHuin POHT curHan -
WRDATA pomkeH ObiTb KECTKO CUHX-
POHM3MPOBAH TaKTOBbIMU MMMYySIbCaMU
BHYTPEHHEro KBapLIEBOro reHeparopa
KoHTpornnepa HIMA.
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3. BkauvectBecurHana-WRDATA,
J0rMycKaeTCsl UICNonNb30BaTb NPOUHBEP-
TUpoBaHHbIN curHan WD mMukpocxembl
BIM93, T.K. OH uMeeT “NpMBA3KY K Tak-
ToBbIM MMmnynbcam CLK. BHyTpeHHee
dopmuposaHue curHana WD npoucxo-
ONT NPUMEPHO MO cregylolen cxeme
(puc. 22).

[nutenbHoCTb eau-

4. B wpgeanbHOM criydae Benu-
YMHa NpeakoMneHcaumm OOoSmkHa AUC-
KPETHO YBEMUYMBATLCA MarieHbKUMM
‘laxkkamu” OT HYNEeBOW [OOPOXKM WU
aanee. Ha npakTuke orpaHuym BaroTcs
KyCOYHO-IMHENHOW annpoKcumaLmen ¢
OLHOWM OBYMS UNIN TPEMS CTYMEHAMMN.

OnTumanbHOM Ansa  OUCKOBOAOB
5,25 aronma emkocTbio 800 K6 MoxHO
cuntaTb [OBYXCTYNEHYaTyl0 MNpeaKkoM-
neHcaumo: 125 HC — Ana AopoXxek
0...43 n 250 HC — ans ocTanbHbIX OO-
POXEK.

5. OpHocTyneHyaTtbie CXeMbl
npegkomMneHcaumm (puc.15, 16, 18)
bonee npocTbl B ucnonHeHun. OHu
MO3BOMSAT YCTPAHUTL HEYETKOe 4Te-
H1e MHdopmauumn B 0b6rnacTn 4OpoXeK
40...43.

6. CnegyeTr yunTbiBaTb, YTO He-
KOTOpble Tunbl [MCKOBOAOB WMEHT
BCTPOEHHbIA PEXMUM aBTOMATUYECKOrO
YMEHbLUEHNS] TOKa 3anucu Ha JOpPOoX-
Kax co cTapummu Homepamu. Mimeetcs
B BMAY BHYTPEHHASA NpegKoMneHcaums
6e3 ncnonb3oBaHusa Bxoga LCT.

TeopeTnyecku, 4em MeHbLLE TOK 3a-
nucu, TeEM MeHbLLIE HaMarHW4YeHHOCTb
“‘oTneyartka”, a 3Ha4UT, MeHblle amn-
NUTyAa BbIXOOHOIO CUMrHama v MeHbLue
“coBur nukoB”. CrieqyeT OTMETUTb, YTO
B auckosoge EC5321.01 Tok 3anucwu
aBTOMaTMYECKN YMEHbLUAETCA Hayu-
Hasa ¢ 64-1 oOpOoXkK, B auckosoae FD-
55 (TEAC) — c 44-1n [OpoXKn, B OuUC-
koBogax MC5305...MC5313 paHHas
dyHKUMSA BoOOLLE HE NMpenyCMOTPEHa.
Takum obpasom, asoBasi KOppeKuusi
B KoHTponnepe HIMIO moxeT Hakna-
ObIBaTbCsl Ha BHYTPEHHIO (ha3oByto
Koppekumio B auckoBoge. Pesynbrar
Henpeackasyem. Tenepb CTaHOBUTCSA
MOHSTHOM Ba)XXHOCTb Mogbopa onTu-
MarbHOW BENNYMHbBI TpegKoMMNeHcaumum
01151 KaXKO0ro KOHKPETHOro AMCKoBoaa.

7. 0O606LeHHble napameTpbl
PacCMOTPEHHBIX CXEM Y3rOB 3anucu
npvBeAeHbl B Tabn.3.

8. Bce nobutenbckmne cxemsbl, Kak
npaBuso, MPOLUNN XOPOLUYH MNpaKkTu-

Y3HaB pusndeckyro  nogonneky
npoLeccoB, NPOUCXOAALLMX B y3ne 3a-
nucu, yuTaTtens BnpaeBe cam BbibpaTb
nogxopgswyto cxemy. OgHako He cre-
OYET oxuaatb cpasdy PeHOMeHarnbHbIX
pesynbraToB. Hemnb3si MCKMYMTb TOrO,
YTO MpM XOpoLleM AMCKOBOAE, Kayec-
TBEHHbIX AWCKETax W yaayHo npume-
HEHHOW cXeme y3na YTeHUs 3aMeTHOro
ynyyweHus pabotel He OydeT 3amer-
HO.

30eck He cnyyarHo caenaH akueHT
Ha KayeCTBEHHOE WCMONHeHne ysna
YTEHUs, MOCKOIbKY MHOIMe OTMeuvaroT
ero peluarwLlyto ponb B paboTe KOHT-
ponnepa, HIMA.

OTOT BOMpoCc TpebyeT OTAENbHOro
OCBELLEHNS.

JlnTepatypa

1.  Papnoniobutens. — 1991, N5;
1992, N11; 1993, NN 2, 4, 6, 12; 1994,
NN2, 4, 11; 1995, NN3,4,7.

2. Papuonobutens.
nototep:—1996, NN5,8,
NN2,7.

3. CnpaBo4HMK MO nepcoHanb-
HeiM OBM/H.U.Anvwes n gp. — K.:
TaxHuka, 1990.

4. AKenxepyxa A. BmecTto Kac-
ceTbl — aucketa. — MopaenucT-KoHe-
TpykTop, 1989, N10, C.26.

5. CepoB E., MatBeeB A. KOHT-
ponnep HakonuTensa Ha rmbKNUX MarHnT-
HbIX anckax ana “Pagno-86PK”. — Pa-
avo, 1993, N1, C.13;N2, C.17.

6. KosaneHko B. n gp. BUC koh-
Tponnepa KP1818BIM93 gns HakonuTe-
nga Ha rmbkom aucke. — Mukponpouec-
CcopHble cpenctBa M cuctembl, 1986,
N3, C.3.

7. PobipkkoB B.A. n gp. BHewHne
3anoMuHaiLme ycTponcTBa Ha Mar-
HUTHOM HocuTene. — M.: OHeprus,
1978.

8. Mukpocxema KP1818BI93.
TexHuyeckne ycnosust 6K0.348.877-
08TY.

9. Hakonutenb Ha rMBKUX MarHuT-
HbIxguckax “OnektpoHuka MC5305”.
dopmynsap JIYK®.467616.00100.

Baw kowm-
10; 1997,

Ta6n.

HWYHOIO YPOBHS CUrHa- aon. 3
na WD cooTBeTcTByeT [OPOXKW 0...43 NIOPOXKW 44 N BONEE
ONUTENBHOCTU  HYNeBo- CXEMA coBur COBUIr | ONMUTENBHOCTL | COBWUr COBUI | ANUTENLHOCTL
ro ypoBHsi curHana CLK BIMPABO BNEBO -WRDATA BMPABO BJIEBO -WRDATA
4TO MOATBEPXKAAIOT SKC- PUC.9 0 0 WD 0 0 WD
MEPUMEHTBI C NoAaten Puc.11a, 6 0 0 250 He 250 HC 250 He 250 He
Ha Bxog CLK nmnynbcoB
pa3HOl7I CKBa)KHOCTW. Punc.13 0 0 WD 250 He 500 Hc 250 Hc, 500 He

LLnpokun gonyck Ha Puc 15 250 He 250 He 250 He 250 HC 250 He 250 He
ONUTENbHOCTL curHana Puc 16 250 He 125 He 500 He, 250 He 250 He 125 He 500 Hc, 250 He
WD (300...500 Hc) npu- Puc.18 200...300 Hc | 200...300 He WD 200...300 He | 200...300 He WD
BOAUTCA B CNPaBOYHbIX OnTumanbHas 125 He 125 He 250...500 HC 250 HC 250 He 250...500 He
AaHHbIX C HEKOTOpbIM 3anacoM. [N yeckyto “obkaTky” He Ha OHOMN Thicsue 10. WenkyHoB H., [OuaHoB A.
TaktoBon 4actotel CLK 1 MIu anu-  guckosogos. Moatomy TpyaHo ctaBute  OpraHusauus  KoHTponnepos M.

TenbHocTb WD cocTaBnsieT BENUYMHY,
6nuskyto k 500 Hc.

nopg COMHEHMEe Te UNKU UHble TeEXHUYeC-
Kne peLleHnsi, eCnn OHN YOOBMNETBOPS-
0T NONib30BaTenen.

— MukponpoLeccopHble cpeacTtsa U
cuctembl, 1990, N4, C.70.
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KOHTPONNEP OAUCKOBOMOOB.
KAHAIN YTEHUSA (4/99)

Camasi KayecTBEHHas cxema KaHa-
na 3anucu HUYero He CTOUT, ecnu nno-
X0 pabotaeT kaHan yteHus. C Takum
yTBEPXAEHNEM TPYAHO HE COrnacuTb-
Cs, KOrga peyvb MAET O KOHTponnepax
OVCKOBOAOB AN AOMALUHMX KOMIMblO-
Tepos Tuna “OPWOH-128", “BEKTOP-
o6L”, “ZX-SPECTRUM”.

Muorne otmevatot, yto B 70...80%
crnyyaeB ynydlweHne paboTbl KOHT-
ponnepa 3aBUCUMT OT MPUMEHEHHOro
anropyTMa CHUTbIBaHUS MHGOPMaLIMU.
OTUM  OBBACHSETCS  MHOrOMMKOCTb
CXEMHbIX peLleHUN KaHana 4YTeHus, B
KaXXdOM 13 KOTOPbIX €CTb CBOE pauuo-
HanbHOE 3epHO.

MMpn paccMmoTpeHun npuHUmMna pa-
0OTbl kaHana 4TeHus npegnonaraeT-
Cs, YTO ymTaTenb 3HAKOM C OCHOBHbI-
MU MONOXEHUAMN TEXHUKN LUpoBON
MarHuTHow 3anucu [1].

MPOLECC CYUTbIBAHUA WH-
®OPMALIUN

3anucb, XpaHeHne 1 CcuYuTbiBaHUE
LMdpoBon MHGOpPMaLUKM B HakonuTe-
NsX C TMOKMMW MarHUTHBIMWU OUcKamu

(HFM[) BbINOMHAET COBMELLEHHBIN
aHaroroBbIi  KaHan 3anuMcu-4YTeHus
(puc.1).
Puc. 1
WASATA | RTDATA
{azn) | Y3 3K Y8 asc)
Paspeiverue I l Paypsuesue
donucy nr HITT RN

Kak n3BectHo, npuMeHsiemble B pa-
anontobutenbckon npaktuke 80-gopo-
XeYHble 5,25-a1MoBbIE  ANCKOBOAbI
NCMNOMb3YIT YHMBEPCArnbHYIO MarHuT-
Hyto ronosky (MIM). OHa coeguHsieTcs ¢
TPaKTOM Yepes ANEKTPOHHbI KOMMYTa-
Top (OK) 1 moxeT paboTaTtb Ha 3anucb
no curHany “PaspelueHue 3anucu” nnu
Ha yTeHuMe nNo curHany “PaspelueHune
yTeHus”.

Yeunutenb BocnpoussedeHns (YB)
UMeeT cneuuanbHO  nofobpaHHylo
YaCTOTHYyt0 Xxapaktepuctuky. O6wun
KoappuumeHT ycunewus YB moxeT
MeHsITbC B npouecce paboTel. Ha-
npumep y 6Gonrapckux [UCKOBOOOB
EC5321.01 ycuneHne aBTOMaTU4YECKU
yBenuumnsaetcs, ecnn MI HaxoguTcs
B 30He 3a 63-1 JOpOXKON. TeM cambim
KOMMEHCUPYIOTCA MOTEPU OT CHUKEHUS

TOKa 3anvcy Ha BHYTPEHHWX JOPOXKax
OVCKETHI.

Curnan -RDDATA (opyroe HassaHue
— [OBC, “paHHble Bocnpou3segeHns”)
ABMSETCA BbIXOAHbIM AN AMCKOBOAA.
Mo kabento cBA3M OH NOCTynaeT Ha oa-
HOMMEHHbIN BXOA4 KOHTpOnrepa yepes
BbiBoA 30 MHTepdericHoro passbema.

Yeunutenbs 3anucu (Y3) paboTtaet ¢
BxoaHbIM curHanom -WRDATA (gpyroe
Ha3BaHne — [3I1, “gaHHble 3anucu”).
OTOT curHan nocTynaeT OT KOHTPOn-
nepa 4vepes BbIBOA 22 pasbema. [pu-
HUMN ero oopMMPOBaHNS U CXEMHbIe
0COBEHHOCTM NoApPOBHO PacCMOTPEHbI
B [1].

KaHan 4yTeHus BOCMpoOu3BOAUT WH-
dopmaumio B TOM BuAe, B KakoMm OHa
Obina 3anucaHa. M3BecTHO, 4TO B nio-
BuTenbckmx KoHTponnepax HIMI oc-
HOBHbIM CMOCOOOM 3anucu ABRseTcs
“‘“moancuumMpoBaHHas YactotHas Mo-
aynauua” (MYM).

CAMOCUHXPOHU3ALMNA KOOA
MYM

PaHee oTtmedvanocb [1], yto MYM-
KOA OTHOCMKTCS K KIaccy CamMOCUMHXPO-
Huampyowmxcs. lNpu aHanuse yana
3anMcu 3To 0OCTOATENLCTBO HE MMe-
NO HUKakoro 3HayeHus. MHoe peno
— y3en YTeHus.

BcnoMHuMM Tpu npaBuna nocrtpoe-
Hus curHana MYM:

- “Hyno” nMHopmaumm Bcerga
COOTBETCTBYET Nepenaz Toka 3anucu B
Hayane unMdpoBon No3nUMK, 3aHMMae-
MOW 3TUM “Hynem”;

- “‘eanHuLEe” nHdopmaumm cooT-
BETCTBYET Nnepenaj Toka B LieHTpe Mo-
3ULMK, 3aHMMaeMON 3TON “eanHunLen”;

- “Hynb” He BbI3bIBAET NEpPeKsto-
YyeHVe TOoKa B TOM criyyae, ecnv npe-
Oblaywnin 3Hak — “eguHunua’.

Pue. 2 Lypopmagum
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Ha pwuc.2 nsobpaxeH npumep noc-
TpoeHnsa curHana MYM no npusBeaeH-
HbIM BbiLLe NpaBuiam.

Takum o6pas3om, ecnu Ha 3anucb
MOCTynawT UMM OAHU “eguHuLbI”, Unn

ofHW “Hynun”, TO Nepenagpbl Toka crneay-
toT Yepes Bpems T. [Nepexony ot “ean-
HUY™ K “Hynam” n HaobopoT COOTBETC-
TBYeT uHtepsan 1,5T. U, HakoHeL, npu
KogoBow nocnepoBatenbHocTn “101”
BO3HMKaeT nHTepsan 2T.

CwurHanbl Hopmauum B LMdpOBONA
MarHWTHOW 3anncu SOMKHbI UMETb MpU-
BSI3KY K METKaM BPEMEHU, NHaye “eaun-
HULY” HEBO3MOXHO BydeT OTnnunTbL OT
“Hyns”.  ®uanyeckMMm BOMMOLLEHNEM
METOK BPEMEHW CITYXXUT CUHXPOCUrHAI
nnu, No-gpyromy, cuHxpocepusi. CUHX-
pocurHan MOXeT ObiTb BHELUHVMM UMK
BHYTPEHHMM MO OTHOLUEHMIO K UHOp-
MaLUUOHHBIM UMMYMbCcaMm.

Hanpvmep B HakonuTene Ha mar-
HWTHOM NEeHTe, KPOMe OCHOBHOW [O-
POXKW, 4YacToO 3anucbiBaeTcs BCMO-
MoraTtenbHas OOpOXKa, codepxallas
CUHXpOCUrHanbel. JTo oOpasey BHe-
LLUHEN CUHXPOHU3aLMMN.

Ona HIMI BbliaeneHne otaenbHbIX
CUH-XPOOOPOXEK Ha AuckeTe Gbino Obl
HEeMoO3BONUTENBHOW POCKOLWbBIO (M Tak
Kagbln 6UT Ha cuety). MNosTtomy npu-
MEHSIOT crneuuanbHoe KoAMpOBaHwue,
npv KOTOPOM B CaAMOM CUrHane cogep-
XWTCS Kak nonesHasi uHopmauums, Tak
M CUHXPOHM3MPYIOLWNE METKU. Takon
METOA HOCUT Has3BaHWEe “CaMOCUMHXPO-
Hu3aunsa”. CkazaHHOe B MOJSIHOW Mepe
oTHocuTca K kogy MYM.

CwuHxpocurHan — 9TO nocregosa-
TENbHOCTb  MMMYNbCOB, PacCTOsIHUE
MeXay KOTOPbIMU PaBHO ANUTENBbHOCTY
Lmcposom no3numm T, a YNCHO NMNyrb-
COB paBHO OJIMHE WMH(OPMALIMOHHOIO
mMaccuBa. [lpouecc [eKoaMpoBaHUS
3aKnyaeTcs B NOOGMTOBOM CpaBHEHNN
VNH(OPMALIMOHHOIO CMrHamna u CMHXpPOo-
cepun. B nobuTenbCKmnx KOHTponnepax
gekogep OObIMHO HaxoAWTCS BHYTPU
BUC. 310 moxeT 66T KP1818BIM93 (B
AanbHenwem no tekcty — BI93) vnn
3apybexHan BUC i8272A.

B obwem cnyyae curHan BOCMpO-
n3BedeHnss 1 BblOENEHHbIN K3 Hero
CUMHXpOCUrHan oyayT nMmeTb as3oBble
CcABUMN. OTW COBUIMM SABMAIOTCS Henpea-
CKasyeMbIMW U HexenaTernbHbIMU, MoC-
KOMbKY M3-3a HUX MHPOPMaLMsS MOXET
HeBepHO AekoaupoBaTbcs. Hanuudne
CABUroB 0BYCNOBMEHO MacCON NPUYKH,
peLuaoLL MMM U3 KOTOPbIX SBMASIOTCS:

- HEepaBHOMEPHOCTb  YIIOBOrO
OBWXeHUs auckeTbl (OueHusa gsurare-
NS 1 pa3Hasi CKOPOCTb BpaLLeHnsi po-
TOpa y 3anuncbiBaroLEero 1 BOCNpPOU3BO-
OSLLEero AnckoBoaoB);

- aedeKkTbl MarHUTHOW CTPYKTY-
pbl AUCKETbI (MECTHOE MOHVKEHNE UMK
NOBbILLEHVE aMNNUTYAbl CUTHArOoB);

- ¢a3oBble UCKaxXeHus, obyc-
NOBMEeHHbIE MpegKoMneHcaunen cur-
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HanoB npwu 3anncu un “coBUromMm nuMkos”
BbIXOOHbLIX CUIHAMoB Npu YTeHun (adp-
GEKT MEXCUMBOSNBHON MHTEPdEPEH-
uun).

Ha puc. 3 ycrnoBHO nokasaHo BO3-
aencrtene asoBbIX COBUIOB HA CUrHan
MYM. TeopeTudeckun gokasaHo [2], 4To
MaKCMMarbHbI BDEMEHHOWN CABUT, NMpU
KOTOPOM MAearnbHbIi KOHTpONnep B
pexvMe uHaMBMOyansHon obpabot-
KM Kakgoro mmnyrnbca eule cnocobeH
npasunbHO Aekoauposate MYM-cur-
Han, coctaBndet +0.25T.

LLTpuxoBkon Ha puc. 3 OTMEYEHBI
30Hbl YCTOMYMBOIO [OEKOOAUPOBAHUS.
VX NpUHATO HasbiBaTb “OKHaMu AeTekK-
TnpoBaHus”. Ecnn nHpopmaumoHHbIN
MYM-curHan “Beinagaet n3 okHa” (Tou-
ka A), BI93 dukcumpyet owmbky ute-
HUS.

YNOMSAHYTbIN TEOPETUYECKUI npe-
Jen “okHa [getekTupoBaHua” TPyOHO
OOCTVXXMM Ha MNpakTuke, MOCKOMbKY
paspellatoliasi crnocobHOCTb KaHana
YTEHUs1 ONpenensieTcsi CXeMOTEXHUKOM
YCTPOWCTB CUMHXpOHM3auun. Paccmor-
pUM 3TOT MOMEHT nogpobHee.

CNoCOBbl PA3OENEHUA CYU-
TbIBAEMbIX CUTHAINOB

MoctaHoBka 3agaun. Tpebyetca
BblgennTb n3 BxogHoro MYM-curHana
CUHXpo-ceputo. PelleHne noctaBneH-

HOM 3agayn BO3MaraeTcs Ha cneuu-
anbHOe YCTPOWCTBO, Ha3biBaeMoe “ce-
napatop [AaHHbIX” Unn “BblOennUTErNb
AanHbix” (BO). OcHoBHOW KpuTepwui
3¢ppekTUBHOCTM paboTbl — 3TO BENU-
YMHa “OKHa OETEKTUPOBAHMS”, YEM OHa
fonbLue, TEM NyyLue.

MOXHO npennoXuTb CreayoLLyto
KnaccugukaLumo CXem:

- BO-50OC — BblgenuTenb AaH-
HbIXx ©6e3 obpaTHON CBA3U, BbINOMHEH-
HbI MO CXeMe C HemnocpeacTBEHHOW
CUHXPOHM3aLMEN reHepaTopa;

- BO-LldC — BbigenuTens gas-
HbIX Ha OCHOBe LMGpPOBOro ¢asoBoro
CUHXPOHM3aTopa, MOCTPOEHHbIA MO
cxeme C oTpuuaTtenbHon obpaTHoM
CBA3bto Yepes KonbLo PAIMY;

- BO-ALUIN — Bblgenutens gaH-
HbIX C MPUMEHEHMEM aHanoro-undpo-
BOro npeobpasoearens (ALIM).

CxeMbl NepBoro Tuna UMEKT MNpo-
CTYH0 CTPYKTYpy. Brnipouem, Ha 3aTOM mx
JOCTOMHCTBA 3akaH4ymBatoTcs. Makcu-
MarnbHas paspeLuatolasi CnocobHOCTb
COCTaBIsIET BCEro NuLb NOSIOBUHY Te-
OpEeTUYecKn AOCTWXKUMOro npeaena,
T.e. +0,125T [2].

Cxembl BTOpPOro Tuna OTIM4akTCA
NOBbILLEHHOM CrnoXHoCcTbio. OHKM obec-
NeYnBaloT BbICOKOKa4YeCTBEHHOE Bblae-
NeHMe CUHXpOoCUKrHana npu 4OCTaTo4YHO
NMOSTHOM WCMONb30BaHUM “OKHa [EeTeK-
TMpoBaHus”, B ugearne — 40 BENUYNHbI
+0.25T [2].

CxeMbl TpeTbero Tuna co4eTaroT
annaparHyl MpocToTy U KayecTBO, HO
3a CYeT YCrNOoXHEHMs anroputma obpa-
6otkn. 3pgecb BxogHon MYM-curHan
nogaerca 4epe3 ObICTPOAENCTBYHO-
wun AU npamo Ha Bxog He MeHee
ObICTPOOENCTBYIOLLETO LMdpoBOro

CUrHanbHOro npoleccopa C Kall-na-
MaTbto. [lporpamma, Haxogswlasics B
M3Y, BupTyanbHO BbIOENSIET CUHXPO-
MMIMYMbChbI.

CnocobHOCTb  3amoOMWHAHUS  UH-
dopmaumm B Bydepe KaW-Namatv u
NO3BOSSET, O4EBUOHO, NMPEB3ONTU Npe-
aen +0.25T. 310 He haHTacTuKa, T.K.
Teopus nNpeackasbiBaeT npegen Ans
MrHOBeHHoOro otcyeta, a BO-ALM mo-
XET onepupoBaTb C npegblaylen u
nocnegytoLien nHopmaumen.

Yto6bl He ObiTb rOMOCMHOBHbIM,
npeactaBMM  CUTyauuio, Korga npwu
OLMHOYHOM “BblNageHun” nMmnynsca 3
“OKHa [EeTeKTMpPOBaHMS” MPOU3BOAUT-
Cs MaTeMaTuMyecKkni pacyeT, U curHan
BUpPTyanbHO “ycTaHaBnuBaeTca” Ha
mecTto. [logobHasi TexHomorus pas-
paboTaHa B Hay4yHO-MCCriegoBaTesb-
CKOM UeHTpe komnaHuu IBM n Hocut
HasBaHne PRML (Partial-Response
Maximum-Likelihood) — koHuenuus
rpynnoBon 06paboTKM CUrHamnoB He-
NOSTHOM aMnAUTYAbl MO MakCcMMaribHON
BEPOSITHOCTM.

B nobutenbcknx KOHTponnepax
npUMeHaATCss cxeMbl nepBoro (BLO-
BOC) n BToporo (BO-LI®C) tunos, kak
©ornee npocTble B peanusaumm.

PaccmoTpum BHYTpeHHee yCTpouc-
TBO y3na 4TeHus Ha ocHoBe cxem B[I-
BOC n B-LI®C.

(MpopomkeHne crieqyeT)



C.PIOMWK,
r.depHuros.

KOHTPONNEP OAUCKOBOMOOB.
KAHAIN YTEHUSA (5/99)

(MpoponxeHue

CTPYKTYPHAA CXEMA KAHATNA
YTEHUA

Ha puc. 4 npuesegeHa o6o6LLeHHas
CTPYKTYpHasi CXxema kaHana YTeHus.

MpuBegem pacwmdpoBky 1 napa-
METpbl CUrHarnoB Ans cryvyas mMeToga
MYM, taktoBoro curHana CLK 4vacto-
Ton 1 My Ha BbiBOAe 24 BIM93:

. Hauano B N4/99)

KTUPHbIE JMHMK O3Ha4yalT Heobsi3a-
TernbHble cuUrHansbl.

PaccmoTpum Haunbornee TUNUYHbIE
CXEMbl, MPUMEHSIEMbIE Ha MNpaKTUKe.
MHoOrne M3 HUX nerko ysHaBaembl Mo
nybnvkaumsim B XXypHanax “Paguonto-
outenb”. MNpu aHanu3e He cTaBUTCS
3afjada KpUTUKOBaTb TO, YTO TaK UMM

NPOTMBINEHNST NEHTOYHOrO Kabens, Ko-
TOPbIA HAXOAUTCS MEXAY ONCKOBOLOM
N KOHTponnepom. Npn aTom yBenuun-
BaeTCa KpyTu3Ha (ppoHTa curHana -
RDDATA.

Cxema, nokasaHHasa Ha puc.5 Oy-
OeT pabotaTtb, €Cnn MMeeTcsl NonHas
YBEPEHHOCTb B TOM, YTO B KOHKpET-
HOM AWCKOBOAE AOJNUTENbHOCTb CUrHa-
na -RDDATA (a 3HaunT, n -RAWR) He
npesbiwaeT 600 Hc. OgHako ANCKoBOA
anckoBsony po3Hb. K npumepy, cornac-
HO TEexXHWYeckum pJaHHbiMm Ha HIM[
“OnektpoHnka MC5305" [3], makcu-
ManbHasa anutenbHocTb -RDDATA co-
ctaBnseT 1,5 MKc.

lMOHATHO, 4TO npwBegeHHas Mpo-
cTerasg cxemMa B KOHTposiepax He
npwkunacb. OuepegHon Lar Hanpa-
lumBaeTcss cam cobown coenaTtb
anutenbHocTb curHana -RDDATA noc-
TOsiIHHOW. C 3TMM MOXET CrnpaBUTbCA
opn-HosubpaTop (puc.6).

[OnNnTenbHOCTb BbIXOOHbIX MMMYrb-
coB opa-HoBubpaTtopa DD2 paccuntbl-

BaeTca Mno npubnmkeHHon dopmyne
Tn = 0,45*R1*C1. B cxemax 06bI4HO

NMHa4e NpoLUo “ropHUIO NpaKkTu-
Puc. 4 . » « -
Duideaumens Sawnoix Yeckoit obkaTku”. Mounck “camoir-
b7 camoi” cxeMbl KaHana 4TeHust
Poprigpebamens RAWR B CUMYy OOBLEKTUBHBLIX MPUYMH

AHAr30 | =~ cusnana FAWR -

I ] CHEH 8r93:27 | ceituac He Tak BaxeH. Mpuwno
we/DE : : BPEMSI CMOKOMHO pa3obpaTbest
son r—— 1 nonbiTaTbCa caenartb onpeae-

’ 'y NeHHble BbIBOAbLI Ha Byayllee.

] - #Mﬁﬂﬁd‘ﬂmﬂj ROLX
FoLx i Cienanr FCLK Bros:26
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B M Puc. 5
B HIML "MC5305" Koumpodsep Hrmsg
-RDDATA (ReaD DATA) — “naHHble p A n posser ~
yTeHua ¢ guckosopda”. Mmnynbcel OT- oo *5V kpistgares
pvuaTenbHON NOMSIPHOCTU C ANUTENb- Ki5FARLS 2f

HocTbto 0,15...1,5 MKC 1 nepuogom 4;
6; 8 MKC (COOTBETCTBEHHO, MHTEPBArbI
—T;1,5T; 2T) [3];

WF/DE (Write Fault/Data Enable)
—/ByHanpasfeHHas LUnHa, NCMNomnb3ay-
emMas ang obo3HayeHust onbKN 3anu-
CV 1 paspelueHnst Bbibopa AaHHbIX OT
KomnbloTepa. B pexume yteHus atoT
curHan nmeet “HyneBon” ypoBeHb, a B
pexume 3anucn — “eanHNYHbBIN;

FCLK (Frequency Clock) — “TakTto-
Bble MMNynbCbl”. OTO curHan “meaHga-
pa” BHYT-pPEHHEro KBapLeBoro reHepa-
Topa ¢ yactoton 4 unu 8 Mlu;

-RAWR (RAW Read) — “cuuTtbiBa-
HWE NCXOAHbIX AaHHbIX”. IMNynbCbl OT-
puuatensHOr NOMSAPHOCTU C AnuTenb-
HocTbto “100...600 HC n nepuogom 4; 6;
8 mkc [4];

RCLK (Read Clock) — “cuHxpocwur-
Han 4YTeHus”. 3To BblAeneHHas n3 UH-
(POPMALMOHHOrO CcuUrHana CcuHxpoce-
pusi ¢ bopmon, Brmskom K “meaHgpy’,
1 nepmnogom, 6rnmsknm K 4 MKc.

HasHaueHune yana 4teHus cocTtouT
B dopmMupoBaHUM UHEMOOPMALMOHHO-
ro curHana (-RAWR, BbiBog 27 BI93)
n cuHxpocurHana (RCLK, BbiBog 26
Blro3). Otnuume cxem BO-BOC ot
cxem BO-LI®C 3aknouaeTca Tonbko B
dopmupoaterne curHana RCLK. Myk-

pobusatoTcs 3HaveHuss Tu B npe-
aenax 200...300 Hc.
MHorga opgHoBMOpaTop cTpo-

50

nTCs no cxeme cbopmmupoBatensi ¢
RC-3agepxkon (puc.7, [5]).
Cwvrvan RDD (BbiBog 23 BUC

12 Xt o ,
13 h&lu S 271 sawn i8272A) byHKUMOHANBHO 3KBU-

= RIDATA RawR ——_

we-% 2p¢ 222
KESSAMI  KSSSAr3

[nsa Tex, KTo ganek oT TeMbl camo- REDATR 2 TR
OenbHbIX KOMMbIOTEPOB, AymaeTcs, Oy- » ar %
OET MnonesHbiM NoHMMaHWe npuHUMna A¢
paboTbl undpposon GAMNY. 310 moxeT 30F
NMPUIroAMTBLCS B CaMbIX pasHOOOpasHbIX »y ey ®aW

0 Gt

KOHCTPYKLUSIX. ot r

®OPMUPOBATEIIb CUITHANA -
RAWR . . Puc. 7 0 + 5V

Cawmbili, NpocTon BapuaHT — BO- Rz opt
obue oboiitck 6e3 hopmuposarens 182 KPSSEPTS
(pnc.5). 3pecb curHan -RDDATA “no ~¢ & I‘,8 R0

» _ N
COBMECTUTENLCTBY” ABMSETCA U CUrHA P _[_ Py | 40 23
nom -RAWR, npoxogs Hanpsmyt ye- I,W - 82724
o o [ 3

pes3 nHTepdencHeIn pasbem X1.

Pesucto R1

P - [ Puc. 8 «5v R2 Ix
CMYXWT  HarpysKkomn ? ¢/ w o5V
OTKPbITOTO  KOJSIEK- m Dpiof DF1.2 DDy KSEFTHZ
4 5 13

TOpa  MUKPOCXEMbI | s nillils SqR|TT op2
DD1. Ero Hanuuue or y 1; i g K 555441
obsizaTensHO  Ans 2o )s L8 #1y s 1r
BCEX MOCeayHLmX 0 Froo]
CXEM. Homuuan | FGEX 4 Ml u

R1 o6bl4HO Konebnetca B npegenax
ot 150...330 Om (xenatensHo) go 10
KOM. [Npn HU3KkMX HommHanax R1 yny4-
LIaeTcs corrnacoBaHme BOMHOBOIO CO-

BaneHTeH curHany -RAWR BI93. Ero
ANUTENbHOCTb OnpeaensieTcst Lenoy-
kon 3agepxkn R1, C1. “HeobblyHbIA”
nornyeckun anemeHt DD1 obpasoBaH
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B cxeme Ha puc.10 curHan 4yteHus
nogaetcsa Ha C-Bxop Tpurrepa DD2.1.
Jlornka pabotbl (puc.11) 1 BO3MOX-
HOCTM CXE€Mbl OT 3TOM0 HE MEHSIIOTCS.
HoBu3Ha 3aknovaeTcs B NpMMEHEHUN
curHana WF/DE, Gnokupyowlero Bbl-
gadvy umnynscos -RAWR B pexume
3anvucy uHdopmaumm. ITo MOXET Mo-
HagobuTbCS ANA KOPPEeKTHOW paboThbl
HEKOTOPbIX CXemM hOpMMpOBaTENS CUr-
Hana RCLK.

Ewe oavH HioaHc, KOoTopbIn 3acry-
XVBaeT BHMMaHUS — MOXHO nn “ca-

FIL HE N
i KOHOMWUTL” Ha OGydepHOM arnemeHTe
RAWE {4
Puc. 10 ., .0 sy

Creayet 3aMeTuUTb, *
4TO B CXemax puc. 6, 7 R2 (o« 7022
UMNynbCbl  0AHOBUGpPa- 2244 |77
TOpa HUKaK He CBs3aHbl| RoPATE | 1/ la -g
C TaKTOBbIMU CUrHana- w [ LT, b3 siYy
MW KOHTponnepa. 370 opi2s RAWR
BHOCUT  [IOMOSHUTEMb- “L".{’EJ,EB" 230 KEEEANT
Hyl0O MOrPelHoCcTb B[  sox 4 M DD2 K S5ESTMZ

npouecc BblAENeHUa UHOPMaLUN.
Kak cnegctere, BO MHOMMX KOHTpoOnne-
pax cxembl OblnM YCOBEpPLUEHCTBOBA-
Hbl. B YacTHOCTU, U3MEHUTb CUTYaLIMIO
nomoraet npusaska curHana -RDDATA

Puc. 11 £ My

| t

RDDATA { Pt [

202:5 Iq I 250w

Ld

K mMnynbcam cuHxpoHusauum FCLK
(pnc.8). TlMoscHAwmMe BpeMeHHble
avarpammbl npuBegeHbl Ha puc.9.

OnutenbHocTb curHana -RAWR
CTPOro HopmMmupoBaHa BenuynHom 250
HC He3aBMUCMMO OT nepwuoga (4; 6 wunu
8 wmkc). TaktoBble ummnynbcbl FCLK
yactoton 4 My nocTtynawT OT BHYT-
PEeHHero KBapLieBOro reHepaTopa KOHT-
ponnepa. Nx nepvop onpegensieTr anu-
TenbHOCTb curHana -RAWR.

Cosur BO BpeMeHu nepegHero
dpoHTa curHanos -RDDATA n -RAWR
(pnc.9) He HOCMT MPUHUMNUANBHOIO
Xapaktepa, MOCKOfbKy OCHOBHas WH-
dopmaumsa nepeHocuTcs NepuoaoM
crnefoBaHus curHana.

CyLecTByeT HEeCKONnbKO pasHOBUA-
HOCTEW OaHHOW CXeMbl, OTNnYatoLLInX-
€S TUMOM MPUMEHSAEMOro NorM4eckoro
anemeHTa DD2, BNnoTb 40 3aMeHbl ero
anogom u pesuctopom. O6Lwmm knac-
CUDULMPYIOLLMM NPU3HAKOM SBNSETCH
nogaya curHana -RDDATA Ha D-Bxon
Tpurrepa DD1.1.

RAWR

DD1.1? He cekpet, yto D-Tpurrepsl
TTN-cepuin TM2 oveHb 4yBCTBUTEIb-
Hbl K KpYTU3HE (bpOHTa MMMynbca Ha

—t FHE
pp2:2 11

1)
x|

TenbHocTb curHana -RAWR po 125 He
(pnc.12, [6]).

Mukpocxema DD2 cogepXuT CUH-
XPOHHO  TakTupyemble D-Tpurrepsbl.
BpemeHHble amnarpammbl (puc.13) no-
ka3aHbl ansa cnyyas WF/DE=0, T.e. ons
pexvmMma YTeHUs.

3akoHOMepeH BOMPOC, a 3ayeMm
BOOOLLE HYXHO yMeHbluaTb ANWTEmNb-
HocTb curHana -RAWR? OTet paet
puc.14, Ha KOTOpPOM MOKasaHbl Bpe-
MEHHbIE COOTHOLLUEHUS B “OKHE AeTek-
TUPOBaAHUS” COMMacHO TEXHUYECKUM
OaHHbIM Ha BI93 [4].

cuHxpoBxoge. K npumepy, cornacHo
Puc. 12
BD2 XPIS33THS
Apbara 4
T ol e PR F
=l
+5 ) — af ﬂ—""
o ] we | g2 |#AWR
Fetx | &Mry —1 |42
e ITT] c wr
WE/DE [ ¢ ]
2 12
o o3 DPY KPIS3IAES
Rt RZ 5«
+5V

3anac “okHa pgeTekTupoBaHus”
(3I1) onpenensieTca no opmyne

3M =+(T/2 - x1-712 - Tn)/2.

T — BTO He YTO MHOe Kak Anu-
TenbHocTb curHana -RAWR. Ecnu
npuHATL T1 = T2 = 40 Hc, To anda Tu
= 125 Hc 3HadeHue 3[1 paBHO +897
Mkc (+0.224T), a ana Tn — 250 He

3l paBHO 1835 mkc (+0.209T).
CnepoBaTenbHo, cxema Ha puc.12
TeopeTnyeckn nmeet Ha 7,4% Gornb-
LWniA 3anac “OkHa OEeTeKTUpOBaHUNA”,

TEXHUYECKMUM YCITOBUSAM,
Ha Bxog C MUKPOCXeMbI
K555TM2 xenaTtenbHO

Puc, 14

THiwa ™ 4; 6 wau Bmre

nogaBaTb CuUrHanbl C| R4AWR (_jl T =190, é00me
ONUTENbHOCTBbIO  PPOH- vy | fu e TR 40me
Ta n cpesa He bonee 15 ! TE B 4OMC
HC. mx}& 7(

YuyutbiBaa 310, ane- ey —
MeHT DD1.1 HyxeH, a it ZoZnxe |

BOT YyCTaHaBNuBaeMmbli B HEKOTOPbIX
cxemax koHgeHcatop C1 (oTmeyeH
NyHKTUPOM) — noA Bonpocom. Ecniun
C1 ypanget “uronkn” curHana, To CTo-
UT BHayane nomnbITaTbCs YMEHbLUUTb
HOMWHan pesncrtopa R2.

Cxembl Ha puc.8, 10 oTHocaTCcA K
pa3psgy  “yeTbipexmerarepuoBblx’(F
CLK). B HekoTOpbIX KOHTpoOnnepax
nmeeTcs [OMNOMHUTENbHO YacTota 8
Mly. Paspabotuvkn He npemuHynu
BOCMNOMb30BaTbCA TakoW BO3MOXHOC-
TblO, YTO MO3BOMNWUMAO YMEHbLIUTL ANK-

yem cxeMbl Ha puc.8,10, 4yTo no3sons-
et bnwxe nogowitu K npegeny +0.25T.

Hepenko BcTpevatotcs  “rubpug-
Hble” cxeMmbl, y koTopbix -RAWR pac-
LLennseTca Ha ABa CurHana: OguH u3
HUX, AnuTenbHocTbo 250 He, nopaeTcs
Ha BbIBog 27 BI93; gpyron, gnvrtens-
HOCTbI 125 HC — Ha cxemy Bblaene-
HUSA cuHxpocepun. K yemy ato npueo-
OWNT, CTAHET SICHO MpU PacCMOTPEHUU
CXEMOTEXHMKN HOPMUPOBAHUSA CUTHA-
na RCLK.

(MpopomkeHue crnenyeT)



C.PIOMWK,
r.depHuros.

KOHTPONNEP OAUCKOBOMOOB.
KAHAIN YTEHUSA (6/99)

(MpoponxeHue. Hauano B NN4-5/99)

®OPMUPOBATEIb
RCLK

ManoxeHne gaHHoro matepuana B
paanontbuTenbCckux CTaTbsax 0bbIYHO
COMpPOBOXAAETCHA KpaTKUM OnMucaHuem
npvHuuna paboTel, nHoraa — rpadoom
nepexonos [6]. JymaeTcs, aToro Hego-
CTaTouvHO, BeAb 3a obwmmu hpasamu
He BMOHO DM3MKM Mpouecca, a By30B-
Ckasl NoAroToBKa MMEETCs Janeko He Yy
kaxxgoro. OTctoga nyTaHuua B NOHATU-
SIX, OTCYTCTBME KaKon-nnbo knaccudu-
Kauumm.

MonpobyeM BOCMONMHUTL AaHHLIN
npobern.

CUrHANA

CXEMOTEXHUKA BO-BOC

Ha puc.15, 16 npuBeaeHbl aBe Ha-
noonee npocTble CXeMbl BblAeneHust
cunxpocurHana RCLK 13 BxogHoro uH-
dopmaumnoHHoro curHana -RAWR.

[nsa npymepa paccMoTpuM NPUHLIMN
paboTbl cxembl prc.15 N0 BpeMEHHbIM
anarpammam puc.17.

lMpegnonoxum, 4YTo BHa4yane BXog-
Hon curHan -RAWR He cogepxut
dazoBbIx casuroB. PacctosHue mex-
4y UMMnynbcaMu B TOYHOCTM paBHO 4
(6, 8) Mkc, gnutenbHocTb — 250 HC
(pnc.176).

B mMomeHT BpemMeHu “A” B cHETUMK
DD1 no ¢dppoHTy curHana FCLK co Bxo-
pos D8, D4, D2, D1 3anucbiBaeTcs ABO-
nyHoe umucno “0101” (gecatnyHoe “5”).
[danee cocTosiHMe cyeTuMKa Kaxabln
pa3 yBenuuMBaeTCd Ha eauHuuy Mo
GpoHTY TakToBbIX MMNynbcoB FCLK.

B MomeHT npuxoga criegyoLiero
nmnynbca -RAWR (Touka “B”) cocrtos-
HVe

CYETYMKa JOIMKHO N3MEHUTbCS ¢ “4”
Ha “5”, yTo KaK pa3 coBnagaeT C YUCIIOM,

[anee, npegnonoxumm, 4to B pe-
3ynerate [OEWCTBUS MNOMEX MepBbIn
mMmnynsc -RAWR nonyyun ¢asoBbin
casur +0,125T, a BTOpon MMNynbc — -
0,125T (puc.17r). B Touke “C” BMecTO
yucna “7” B cyeTymk OygeT 3anvcaHo
yucno “5”, 1. e. npoucxogut gobaene-
HWe ABYX NMULIHMX MMMYNbCOB. B Touke
“D” — HaobopoT, NnponcxoguT BblYMTa-
HMe YeTbIpeX UMMYrbCOB.

B pesynerate curHan -RAWR Bce
eLle HaxoauTCst BHYTPY “OKHa OeTeKTU-
poBaHMsA”, HO Ha caMOM npegene y ne-
Boro kpas (t3). Hanpumep ecnu casu-
HyTb TOYKy “D” BRMeBO Ha oyepenHble
250 HC, TO BPEMEHHbIE COOTHOLLEHWS
ana Br93 (pwuc.14) yxe nepectaHyT
BbINOMHATBCS.

PaccmoTpum  3epkanbHbli - Bapu-
aHT, korga nepsBbii MMmnynec -RAWR
nosiyd4aeT oTpuuaTternbHbI, a BTOPOW
MMMYSbC — NOSOXUTESbHbIN (Pa30BbIN
casur. OkasblBaeTcs, YTO B 9TOM CIny-
Yyae 3anac “okHa AeTeKkTnpoBaHus” By-
JeT Heckonbko MeHblle —+0,062T...-
0,125T.

Takum o6pas3om, O CXembl Ha
puc.15 ycpegHeHHbin 31 = +0,109T
npw Teopetnyeckom npegene +0,125T.
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dopmanbHO CXeMbl pasnuyaroT-

ca mexagy cobow, BO-nepBbiX, TUMNOM
OBOMYHOro cyetynka DD, BO-BTOpbIX,
HanpaBneHnem cyeTa MMMNynNbCOB: OIS
K5551ME10 — cnoxeHune, ans K1551E7
— Bbl4UTaHKEe. TeM He meHee, No no-
rmke OYHKUMOHUPOBaHUA obe cxembl
“NOEHTUYHBI”.
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NPUHYAUTENBHO BBOAMMbBIM CO BXOO0B
D8, D4, D2, D1. Takum obpasom, npu
“npeanbHom” curHane -RAWR cyeTymk
aenut vactoty FCLK poBHO Ha 16, n
Ha Bbixoge curHan RCLK (puc.178)
npeacraenset cobon “meangp”.

Umnynbcesl -RAWR pacnonaratotcst
NPUMEPHO MNocpefuHe “OkHa AeTeKTw-
poBaHusa” Ha paccTosiHuM t2 OoT neBoro
Kpast n t1 ot npasoro kpad. CosgaHbl
BCe ycrnoBusa ans 6e3owmboyHOro Bbi-
AeneHnst Hpopmauuu.

AHanornyHble paccyxaeHust MOXHO
npuBecTn Ansa cnydada T=6 MKc, npu
3TOM B CYETUMK B Touke “B” 3anucbiBa-
eTca asounyHoe vucno “1101” (gecaTtu-
yHoe “13”) u T.4. Cnyyan T=8 mkc non-
HOCTbIO coBnagaet ¢ T=4 MKc.

B 3aBucumocTtu oT TMna opmMmpo-
BaTe nsa -RAWR, moxeT nmetb MecTto
B3aMIMHOE CMeLLiEHME BO BPEMEHM CUT-
HanoB -RAWR u FCLK, vHorga pery-
nupyemoe KOHAEeHCATopoM. [JaHHbI
dakT crneagyeT yuuTbiBaTb NpU aHanm-
3€ BPEMEHHbIX AnarpaMm KOHKPETHbIX
CXEM.

Yrto OymeTt, ecnn B CYETYMK BMEC-
TO yncna “5” BBOOUTbL Apyroe 4ucno?
BcnegctBue acMMmmeTpuu,  MMMynbC
-RAWR cmectutca K Kpato “okHa ae-
TEKTUPOBaHUA”, yxygwas TeM caMbiM
YCrOBUS BblOeNeHnst AaHHbiX. OnTu-
ManbHoe Y1cro K MOXHO BbIYUCTIUTL U3
NOTMYECKM MOHATHOTO COOTHOLLIEHUS:
8-K = K-1, otkyga K=4,5. INpn aTOM Ymc-
na “8” 1 “1” obo3Ha4yaloT MakcuManbHoO
BO3MOXXHbI€ COCTOSIHUSI CYETYMKA COOT-
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BETCTBEHHO CreBa U crnpaBa OT TOYKM
“A” Ha gnarpamme puc.176.

Tenepb CTaHOBUTCS $CHO, Mo4ye-
My BbiBO4 3 Mukpocxembl DD1 uHor-
Aa nogknioyaT K oblemy nposoay
(pnc.15, nyHKTMP), obGecneunBasi BBOA
yncna “0100” nnn “4”. IMpun aTom BO3-
MOXHOCTW YCTPOWCTBa OCTaroTCs npe-
XKHUMMW.

BrnokupoBka kaHana 4YTeHus no cur-
Hany WF/DE B cxeme puc.16 HeHyxHa,
€CInn BbIXOAbl CYETYMKA HE MCMOMb3y-
toTca Ans opMUPOBaHUSA BHYTPEHHUX
CUrHanoB.

Ha pwnc.18 wuns3obpaxeHa 6Gonee
CNnoXHasi pasHOBMOHOCTb cxem B[-
BOC.

TaktoBas yvactota FCLK yBenuye-
Ha go 8 Mlu, a AnNuTEeNbHOCTbL CUrHa-
na -RAWR ymeHbLweHa go 125 He, 4to
OOMXKHO faBaTb ofnpedeneHHble npe-
nmyllectsa. Ha BpemMeHHbIX gvarpam-
mMax (puc. 19) nogpobHO pa3pmrcoBaHbl
coctosiHusa cyetymnka DD1 npu oTcyTc-
TBUW (hasosbix casuros (punc.196, B, r)
1 npu nx Hanuumm (prc.194, e, x).

3anucb 4ncna “6” B cYETYMK
K155ME7 npoucxogut He no poH-
Ty FCLK, kak B K555ME10, a HW13kum
ypoBHeM curHana -RAWR. Tpurrep
DD2 Bkno4eH no cxeme genuTens Yac-
TOTbI Ha 2.

3anac “okHa geTekTupoBaHus” co-
ctaBnaetr B cpegHem *0,117T, uto
Ha 7,4% 6onblle, 4em B cxemax puc.

Li®l cpaBHuBaeT “mecTononoxe-
HMe” Ha BPEMEHHOM OCU MPUXOOSLLEro
curHana -RAWR ¢ onopHbIM 4ncriom
W, Npy¥ Hanmumm as3oBbIX COBUIOB,
pobaensetr (+N) unm BblumTaet (-N)
COOTBETCTBYIOLLEE YMCMO MMMYMbCOB,
NMoCTynarwLlmMX Ha CcYeT4uk. Tem ca-
MbIM MpPOM3BOANTCS (Pa30-4acTOTHOE
perynMpoBaHnue  KOMMEHCaLUOHHOMO
TMna. OTOT NPoLECcC OTYETNIMBO BUAEH
Ha pacCMOTPEHHbIX paHee BPEMEHHbIX
avarpammax.

B cnyuae N=0 yactorta FCLK mecT-
HOro KBapLEeBOro reHeparopa AennTcs
B CYeT4MKe poBHO Ha 16. MNepwuoa cur-
Hana RCLK paeen 1/FBX npu ontu-
MarnbHOM pacronoXeHun “OkHa AeTek-
TUPOBaHUS”.

B cxeme Ha puc.21 yactota FCLK
yBenvyeHa B 2 pasa, No3ToMy Ha Bbl-
XoOe NPUMEHSIETCA LOMONTHUTENbHbIV
JenuTenb 4acToThbl Ha 2.

OGe paccMOTpEHHbIE CTPYKTYPHbIE
CXeMbl He WMEKT (YHKUMOHANbHbIX
obpaTHbIX cBsA3en. MecTHaa obpaTHas
cBA3b Q8-D8 (puc.15) He yunTbIBaeT-
cs. ONopHbIN YpOBEHb 3adaH XecCTKo,
Nno3aToMy cucTemMa SABNSAETCH NPOCTbIM
CUHXPOHM3ATOpOM, ntobor has3oBbIN
COBUI BXOQHOrO cwrHama npuBoguT

anarpam max ctaHeT MmeHee 40

HC, YTO. HeoMycTUMO Anst Bro3. | Pue. 20

NanbHenlne YCOBEPLUEHCTBO- | Rdwa +# [cvemaan oLk

BaHMsA TpebyloT KapAuHanbHOro ? y+a iy 2N ¥

N3MEHEeHUs anropuTMma. [ :
WHOOPMALIMOHHASI MO- _ el Ndsil

OENb Onobpws: & Mecmuwid | |
Mocne Toro kak “Ha nanbuax” gpodens zenepamapl

yoanock pasobpaTtb  NpuHLMN L !

paboTbl BbIAENUTENST OAHHLIX, Nepewn-
OeM kK obobweHusm. B nocnegytomx
paccyxpeHusix OyayT BcTpedvaTbes
abCcTpaKkTHbIE MOHATUS — 3TO CBOEOD-
pasHasi peakuusi YerioBeka Ha Henpwu-
BblYHbIA “LUMdPOBON CNocob Mbilne-
HUS KOMMbloTepa”.

Jlormyeckyto CTPYKTYypy CXeM Ha
puc.15,16 ynobHo npeacTaBUThL Kak

K Takomy xe no BenuyvHe asoBoMy
CABWry BbIXOLHOrO curHana.
(MpopomkeHve crnegyer)

Ha puc.20, a cxembl Puc. 21

Ha puc.18 —kak Ha

puc.21. AR Uda +N | Cyemoawn wr! Jeaum eas
CurHan  -RAWR|  Fg, v LY e e ?

nocTynaeT Ha undgpo- ] i #

BOW (pasoBbIii JgeTek- Feix|32Féx | P

Top (L®f). Ero ponb Onopusts Mecmunid | |

BbIMOMHSAET Lenb npu- ypoberns senepamop| |

HyAUTENbHOTO  BBOAA ¥ |

kopa (D8, D4, D2, D1) - -—=--

cyeTumkoB KSSSME10 unu K155ME7.
OnopHbI ypoBeHb (Fbx) — aTo He YTO
MHOE KaK annapaTtHO 3aJaBaeMmbli Kof,
Hanpumep uncno “0110” (“6”) B cxeme
Ha puc.18.
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KOHTPOMNMEP OUCKOBOMOB.
KAHAN YTEHWSA (7/99)

(MpoponxeHue. Hauano B NN4-6/99)

padmyeckas nHTepnpetauus npo-
Lecca npmBegeHa Ha puc.22, KOTopbIn
COCTaBMEH Ha OCHOBaHuK Tabn. 1.

OencteutensHo, “pasymHasn” cuc-
TeMa “coobpasuna” 6bl, YTO BCreq 3a
HebOonbLWMM NONOXUTENbHBLIM  aso-

HeuenecoobpasHo. [da n npu 6Gonb-
Wwnx ¢asoBbiX cABUrax nogAaBaTbCs
naHuKe He CTOWUT - CKOopee BCero, 9710
OOWHOYHOE WCKaXeHue, mnocre 4ero
cuctemMa onsTb BEPHETCS B MCXO4-
Hoe cocTtosHue. CnegoBaTtenbHO, Npu
OonblMX  BO3MYyLLEHMAX  (ha30BbIN
COBUI  BbIXOOHOIO CurHana [OJPKEeH
N3MEHUTBLCS Bonblue, YeM NMpu Marnbix
BO3MYLLEHMSAX, HO MEHbLLE, YEeM B Cry-
yae B-BOC.

Pue. 22 Puc. 23 DDt KPIS33 UELD D02 K155 PES
FeLk M 2 F o Toralar 14 Maginon 21,
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Tabn.1 BbIM COBWUIOM Takvum 06pasom, MomnyyYmnock crio-
COCTOSIHME CYeTYMKa UYucno | ®azosem 0 TEOpUM BECHOE ONMCaHWe WHEPLIMOHHOW CUC-
N casur DT BEPOATHOC-  TeMbl CUHXPOHM3aLMK C NOACTPONKON
npeabiayee | nocneaytoujee T nocnegyet  dasbl Yepes konbLo GAMMY [2].
4 5 0 0 He6OonbLWOIk Lincdoposas PAMY B cxeme Bbigenu-
‘TO:*Ka 5 5 +1 +(1/16)T pTpuuaTenb- Tens AaHHbIX UMEET CBO crneundu-
C’Ha 6 5 +2 +(2/16 )T Hblll (Da30BbIN  YecKyto CTPYKTypy. UToObl unsbexarb
puc.17r OBUI. MeHAaTb  nyTaHuubl B TEPMWUHOMOrNK, OObIYHO
! ° +3 +(3M6)T buayenne ko- Takme cucTeMbl HasbiBakoT UeC —
4 5 0 0 O puruneH- umdppobiMM HasoBbIMM CUHXPOHM3A-
Touka 3 5 -1 -(1/16)T [f@  AeneHus Topamu [7]. B HekoTOpkIX nybnmkaumsx
‘D’ Ha > 5 2 “216)T yeTymka npwu nogdepkmaetcs, 4To LUPC — ato cuc-
neA7r Vanbix  BO3-  TeMbl aBTOPErynupoBaHMA Ha OCHoBe
P 1 5 -3 -(3M16)T ylweHnax, aHanuia gasoBbiX COOTHOLUEHUN MEX-
0 1 -4 -(4/16)T p4YeBUOHO, Ay CUrHanamw.
Ona BO-BOC nwuHua ynpasneHus Tabn. 2
NOCTPOEHa No TOYKaM U1 NpoxoauT nog 0 1 2 3 4 5 6 718 9|lA|IB|C DI|E F
yrnom 45 rpagycoB yepes3 Hayano Ko- -
OpAMHAT (MHMS 1), OOh: | 08 |[O0O|0O0|0O0O|14 (00|00 |(0O0O|10(00(00|00O| 18|00 |00]00
Mpeanonoxwm, 4to mMoxHo npoms- | 10h: | 0C | 00| 00|00 |14 00|00 |00|10|00|00)00|1C |00 00|00
BO/LHO M3MEHSTL Yron HaknoHa nps- e o
Mon. [ns aTtoro HeobxoaMmo BBECTU
obpaTHylo cBs3b, kak nokasaHo Ha | P [Qs| a4 |Q2|a1|Aa4|Aa3|A2| a1 |ao|ABReC| KB I nglpa|D2|D1| M| N
puc.20, 21 NyHKTUPOM. PES | PE3
Ecnn nuHus ynpaeneHus 6y.qe'|' 0 0 0 0 0 0 0 0 0 0 00h 08h 0 0 1 0 2 -1
npoxoanTb BONN3M BepTUKanbHOW OCK 11000 1[1]0]0]0]0]f 10 [OCh) OO 1T]1][3]-1
(J'IVIHI/IFl 2), TO CUCTeMa CTaHeT O4YeHb 210 0 1 olo 1 ololo 08h 10h | 0 1 0 0l 41| -1
HeycTonumBon. [JocTaToyHO napy pas slololilililalololol 4en lionlolilololalo
noapsi4 nosiBUTbCA (pasoBOMYy CABM-
ry (1/16)T ogHoOro n TOro e 3Haka, u 4/0(1]0]0f0]0]1/0f0O|04h |14h]O0O]J1)O0J1]5
umnynsc -RAWR BbIgeT 3a npeaensl 5101101 )1(0((1]0[0(f 14h [14h] O | 1[0 1]5]|H
“okHa geTekTupoBaHus”. Hanuuo obpa- slol1111o0lol111lololochl1en]lol111]0]6]+1
3eu,nnono>+<|/|Teanom obpaTHoW cBA3MN. TTol i lilal1i 1 lilolol1ch iehlo 1 11117 [+1
OMMYHO MPELNoNOXUTb Takke 00-

pasoBaHune oTpuuaTenbHon obpaTHon
CBHA3M U, Kak cnegcteue, bornee cta-
BunbHyto paboty (NMnHua 3).

YCNOBHble 0003HAYEHUS:

P — npepluecTBytoLLee COCTOSIHNE CHETUMKA;
M — nocnepytoLiee COCTOSHME CHETUUKA;
N=P-M+1 — 4yncno nmnynbLcoB KOMMNeHcaLun.
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C [pyro CTOpOHbI, TEPMUH “y3en
YTeHust Ha ocHoBe umdpoon PAIMY”
MPOYHO BOLUEN B NEKCUKOH pagmornto-
ouTtenen, n 6bino Gbl HecnpaBeanMBo
nMwaTtb MX BO3MOXHOCTU WCMOMb30-
BaTb CBOW CIEHT.

CXEMOTEXHUKA BA-L®C

BosBpaTumcs K rpaduky 3akoHa
perynupoBaHusa LOC (puc.22). JnHusa
perynvpoBaHnsi ¢ oTpuuaTtenbHon 06-
paTHOM CBA3blO (NMUHMA 3) NokasaHa B
kayecTtBe abcTpakTHoro npumepa. Ha
npakTuke ee popma GonbLue Hanomm-
HaeT KYCOYHO-NNMHENHYIO (PYHKLNIO.

Kakyto MMEHHO — 3TO U NpepacTo-
UT BbISICHUTb ANSA KaXO0W KOHKPETHON
CXEMbI.

Ha puc.23 npencraeneHa ofHa
M3 cambIX NPOCTbIX peanu3aumn B[-
LI®C. Cxema o4veHb noxoxa Ha puc.15
npu pobaenennn M3Y DD2 K155PE3
(Tabnvua npowmBkM NpeacTaBneHa B
Tabn.2) n Harpy3ouHbiX Pe3NCTOpPOB
R1...R3. KoHcTpykTuBHasi gopaboTka
3akrovaeTcs B Hanamke MUKPOCXEMbl
DD2 nosepx DD1 npsimo Ha ne4yatHon
nnarte KoHTpornnepa.

OGpaTtHas cBsA3b BBOAMTCS MO TPEM
paspsgam cdetdmka — D1, D2, D4.
M3Y BbicTynaer B ponu npeobpaso-
BaTens Koda, YTo HarnggHo BUAHO U3
Tabn.3.

Tenepb nerko coctaBuTb “cpaso-
Bbll NOPTPET” CXeMbl (pUC.24), a Takke
rpad nepexogos (puc.25). OAnsa yoobe-
TBa paccmarpusatotcs vmcna 0...7, oc-
TaBLluMecs yucna 8...15 nmetot aHano-
MMYHYI0 CTPYKTYpY. Ha rpaduke MOXHO
BblAENUTL TPU peakumMuM Ha BO3MYyLLe-
Hue: +1, 0, -1, a Takke ABe yCTONYM-
Bble TOUKM cO 3Ha4YeHnem N=0.

BpemeHHble auarpammbl (puc.26)
MoKasbIBalOT yBeNnnyeHne “okHa geTek-
TupoBaHus” oo +0,187T, uto Ha 71%
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Gornblue, YeM B cxeme-npoToTune. Ha- p
nMLo nonesHocTs BA-LI®C. uc. 28 | ¥

B “8-merarepuLoBbIX” cxemax Takke
BO3MOXHO BBedeHue undpoBon 06-
paTtHou cBsA3n (puc.27, [6]).

Ponb npeobpasoBatens KOgoB BO3-
noxeHa Ha cymmatop DD3. Cuetumk
DD1 paboTaeT Ha crnoxeHue, Tpurrep
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DD4 penut yactoty Ha 2. AHanuau-
pys NOrmyeckme COCTOSIHUS, HETPYOHO
COCTaBUTb XapaKTEPUCTUKY perynmpo-
BaHus (pnc.28). Ee ocobeHHoCTbIO SB-
nsgeTca oxaTbli B ABa pa3a macwTab
no ocn N, yBenuU4eHHOE KONM4ecTBO

TOYeK, a TaKke YeTblpe BapuaHTa peak-
LMK Ha BO3MYyLLEHMe: -2, -1, +1, +2,
YCTON4YMBBIX TOYEK Ha rpadiuke HeT.
OT0 03HaAYaeT, YTO B YCTaHOBMBLUEMCS
pexvume npu ngeansHom -RAWR cuc-
Tema OygeT MNOCTOSHHO konebaTbes
mMexagy Todkamu +1 1 -1 Ha ocun N.



Tabn. 4

0111213 |4|5|6(7|8|]9|A|B|C|D|E|F
00h: |01[01]|02|03(03(04|05(06|0B|0C|0D|OE|OE|OF]|O00]01
10h: {0102 (03|104|05|06|07|08|09|0A|0B|0C|0OD|OE|OF |00

Te, komy ynobHee opueHTUpPOBaTb-
cA norpacb{/ ynepexop,os MoryFT) yTOY- Puc. 30 ¥
HATb €ro PUCYHOK, MNPVBELEHHLIN B
[6], ooGaBrneHnemM NyHKTUPHOW CBS3U -?'ST n‘_i_

Mexay coctostHuaMmn “15” n “1”. TouHo
Takme xe rpadbl nepexogoB UMEOT
[OBe CXeMbl, npuBedeHHble B [8]. 3anac
“OKHa OeTeKTUpoBaHNA", BONPEKN OXK-
OaHuAM, OCTaeTCHa TakuMM Xe, Kak 1 B
npeablgyLien “4-merarepLlOBoi” cxeme
n coctaengaet +0,187T. O1o cneacTeme
N3nomMa XxapakTepucTUKU perynuposa-
HUS.

M3s1Hoe pelueHne agaHHou npobre-
Mbl NPEANOXEHO B CXeme Ha puc.29, B
KOTOPOW NpUMEHSIETCA nporpammMupye-
masa matpuua DD3 (tabn.4).

Mwukpocxema DD1 He moxeT pa-
6otatb otaenbHo oT DD3. Ux cBsA3ka

obpasyeT opurnHarnbHyl nepecyert-
Hyto cxemy. [Npu eovHWYHOM YypoBHE
curHana -RAWR wncnonb3ytotcsa Koabl
npowwskn 10h...1Fh, npn atom ycT-
POWCTBO MpeBpallaeTcs B OObIYHbIN
CyMMUPYIOLLMIA cyeTumK. MMpu Hynesom
yposBHe -RAWR (kogbl 00h...0Fh) BHO-
CcuUTCAa paccornacosaHue ¢ gobasneHu-
eM unu BblumTaHvem N MMnynbLCcoB.
“®azoBbIi nopTtpeT” (pnc.30) nveet
5 peakunn Ha BO3MYyLLEHME U OfHY YyC-
Tonumsyto Touky (N=0), B cBA3K C YeM

YCPEAHEHHbIN 3anac “okHa OeTeKTUpo-
BaHus” paclumpsietcs go +0,208T.

Hebornblion HwaHc. Beicokve na-
pameTtpbl cxem BO-LI®C obGecneunsa-
H0TCS Mpu cobniogeHnn psaa ycrioByn.
Bo-nepBbix, nepenag ns3 “Hynsa” B “egu-
Huuy” curHana FCLK gormkeH npowuc-
X0ouTb Bnvxe K cepeguHe vMMMynbca
-RAWR, kak Ha pwuc.19. Bo-BTOpbIX,
anutenbHocTn curHanoB -RAWR, noc-
Tynarowmx Ha BIM93 n Ha dopmupoBa-
Tenb RCLK, AomkHbl ObITb O4MHAKOBBbI
n coctaenate 125 Hc. PaclwvpeHue
-RAWR (BbiBog 27 BIM93) oo 250 Hc
aBTOMAaTM4YECKN Cy)XXaeT 3anac “okHa
OETEeKTUPOBaHNA".

B npakTnyecknx cxemax 3Tu ycrno-
B/SI 4acCTO He BbIMOSHAKTCH, YTO He
NMO3BOMSIET MOMHOCTLI0 MUCMONb30BaTh
BO3MOXHOCTM cxem BO-LIOC.

(OkoHuaHue criegyert)



C.PIOMWK,
r.depHuros.

KOHTPONNEP OAUCKOBOMOOB.
KAHAIN YTEHUSA (8/99)

(OkoHuyaHue. Hauano B NN4-7/99)

Bce BbILEN3NOXEHHbIE pacCyX-
aennsa o BO-LUOC cnpaeeanuebl npum
paBHOBEPOSTHOM pacnpegeneHun
MrHOBEHHbIX (pa30BbIX cABUIoB. bonee
€CTECTBEHHbIM BbIMMSAMT Mpeanono-
XEHMe, 4YTO NMNOTHOCTb BEPOATHOCTU
NUMeEeT KonokonoobpasHyo opmy, Ha-
nogo6bue MNayccoson kpmeon. “LUnpnHa”
Korokomna pasHas y pasHbIX OUCKOBO-
OoB. Kpome Toro, BO3MOXHa acuMmeT-
pusi a3oBbIX CABWUIOB M3-3a, Hanpwu-
Mep, NMOCTOSIHHOTO CMELLEHUS YIIOBON
CKOPOCTM BpallleHns poTopa gpurarte-
nsa HIM[ B kakyto-nnbo CTOPOHY.

HAM OWNCKETbl BCTPEYalTCH OLUMOKM,
To B DD2 3aHocsaTca apyrue koadpdu-
LUMEHTbI, NMOCcMe Yero npouecc YTeHus
nostopsiercs. W Tak npogormkaeTca oo
Tex nop, noka nogbopom xapakrepuc-
TUK HE ygaeTcs npoyutaTb AaHHble. B
NPOTMBHOM Criyyae MnpuUHUMaeTcsa pe-
LLUeHMe O chaTarnbHOW OLINGKe.

KomnbloTep He MOXeT npounTaTb
nHpopmaumo n3 O3Y KoHTponnepa,
noatomy, BO u3bexaHune cboes, xe-
nartenbHO MpU KaK4OM HOBOM YTEHMU
OVNCKETbl BHOBb 3arpykaTb HayarnbHY
XapaKTepUCTUKY.

K coxaneHuto, 6onblune noteHuu-
arnbHble BO3MOXHOCTW AMHAMUYECKOW
LdC B komnbrotepe “ATM-TURBO-2”
NVWb OEKNapypyroTCs, NOCKOMbKY HET
COOTBETCTBYIOLLEN NPOrpaMMHON MoAa-
OEPXKN ONA KOMMbIOTEPOB, BbINyLLEH-
Hbix ¢ 1993 no 1995 r. Mo-xopoLuemy,
ApanBep AMHAMWYECKOro YTEHWs cre-
posano 6bl pasmectuTtb npsamo B M3Y
komnbtoTepa. OyeBmaHO, paspaboTumk
He cTtan ‘“‘ucnomnb3oBath’ Bce 100%
BO3MOXHocTen cxembl BO-LI®C, n ot-
NOXWI (OYHKUMIO ANHAMUYECKOTO yryy-
WeHnss YTeHnss Ha Oygylwimne Bepcum
nporpaMmMHoOro obecnevyeHus.

B MpOMbIWEHHBIX KOHTpOMnepax
Ha ©6asze BI93 (OBM “OnekTpoHuka
MCO0585”) B kaHane 4YTeHus NpMMeHs-
ercs cnoxHas aHanorosast ®AIMY.

OBOBLUEHUE PE3YIIbTATOB

1. B dopmupoBatene curHana -
RAWR formkHa oCyLLeCTBRATLCA XKeCT-
Kasi CUHXpoHmn3auusa curHana -RDDATA
C TaKTOBbIMW MMIMyNbCaMWU KOHTporne-

Puc. 31 DB KSIEUE A0 DB2 KISTP¥Z pa 4 unu 8 My, Ans “Bocb-Mumerarep-
foow 80 2f o Veref ar |2 140 \ran LIOBbIX” CXEM CrieayeT NPUMEHATL Obic-
RAWVR =\ ¢ q H‘“ TPOLAENCTBYIOLLYO TOMMKY, Hanpumep

L g; 4d 43 | ;g Mukpocxembl cepuinn KP1531, KP531 u
24, 55— o1 5 4f s ¢ B

5 _ s F—= oz r oo d09% 2. [OnuTtenbHOCTb  curHana -
Dé 7 . D4 7 b af RAWR pomxHa 6ObiTb He meHee 100
.&.._'-i — 28 3 Q2 :; :_:' i 4 Hc. PekomeHayembin pag: 125 He, 187
7 ~ Hc, 250 Hc. lMNpu nepexoage ot 250 HC
ra !7: vp g.3 WE K 125 HC TeopeTnyeckuin 3anac “okHa
- T_R cs OeTeKTUpoBaHNA” yBeNMYMBaeTCs Ha
W& L] 7,4%. TpoTMBONoOKasabMem K yMeHb-
! |2 |2 |4 D3 kFSSTM2 WweHno anutenbHoctn -RAWR moryT
ez |r3 1ps —;-54? TT |5 Rex ObITb: Heyga4yHasa pa3Bogka NPOBOAHM-
rElrEn P 312 = KOB MnevaTHOM nnatbl, HU3koe BbicTpo-
] g é OelCcTBME MUKPOCXeM, HECTaHAAPTHbIN

o5y i |ix j1x |1« LJ] ak3emnnap Bro3.

MpucnocobuTbes K peanusaM xu3Hm  Tabn. 5 3. XenaTtenbHo,
nosBonsieT AuHamudeckas obpatHas |[cxema | Onurens- FCLK Makcumans- | 4T00bl  BXOOHOW curHan
CBA3b, MNPW KOTOPOM XapaKTepuctu- HOCTBb HbIN hazo- -RDDATA noctynan B
Ka ynpaBneHusi MOXEeT OnepaTtuBHO -RAWR Bbli1 COBUT cxeMy 4epes3 OydepHblii
MEHSTLCA  MPOrPaMMHEIM - CNOCOBOM | pyc.5 150...1500HC | otcyTeTayer | +0,052T anemeHT Tuna K555TJ12,
(pnc.31, komnbtotep “ATM-TURBO-2 Prc6 200,300 no | otoyToTeyer | £0.477T MMELLNIN XapaKTepucTu-
[9]). Boecb BmecTO M3Y npumeHsaeTcs Ky Tpurrepa LLmutTa. Pe-
O3Y K155PY2 (DD2), sarpyska koto- |1c.8,10 |250 He 4 MMy £0,209T 3UCTOP MEXy CUrHaroMm
POro NPOMCXOAUT Yepes LMHY AaHHbix | Pruc.12 | 125 He 8 MI'y +0,224T -RDDATA u wwHoi +5 B
komnbtoTepa D4...D7 no curHany -WE. OOIMKEH UMETb J0CTaToY-
Mpn aTom 0OHynsieTca cyetyunk DDA Tabn. 6 HO HW3KOEe COMnpoTUBIIE-
(-R), 6rnokupyetca curHan -RAWR, a | Cxema Tun FCLK | YcpepHeHHbiit | TeopeTn- | yye — nopsigka 330 Owm.
BMecTo curHana FCLK Ha cxemy noga- ?:::f"'" ;e:s':':bm 4. Cxembl BO-LI®C,
l0TCS cneumarnbHble MMNynbCbl nepebo- casur no cpaeHeHuto ¢ BO-50C
pa agpecoB AO0...A3. 3anucbiBaembie Puc.15.16 | BI-6OC | 4 My | £0.109T +0125T no3BonsoT nOJ‘Iy‘-IVIT‘I‘: Bbl-
,El,aHHbIe onpep,enmo”T yron HakmoHa BOB0C |8 My | 204177 201257 UrpbIW Mo 3ar|a<”:y OKHa
a3oBoro noprperta’, ero cMelleHune aetektnposaHnsa” Ha 71
N BEMUYUHY. Puc.23 BA-U®C [4 MMy | +0.187T *0.257 %, 4TO 3HAYUTEMNbHO MO-

Mpu vHMUManNU3aumMmu KomnbloTepa | Pvc-27 BO-U®C | 8 My | +0,187T +0,25T BbILUAEeT KayecTBO Cuu
B Mukpocxemy DD2 3arpyxaetca Ha- Puc.29 BO-U®C |8 My | +0,208T +0,25T TbiBaHUSA MHGOPMaUun ¢
YyanbHasa xapakTepucTtuka, Hanpumep Puc.31 BO-UdC |8 MIu | B 3aBucumoctn | £0,25T avcker. [pyn 3TOM yMeHb-
aHanornyHasa puc.30. Ecnu npun 4te- (AvHam.) oT anropuTma LeHne ONNTENBbHOCTH




curHana -RAWR Ha ynyduleHue 4rte-
HWs1 BMMSIET rO pa3fgo MeHblue (7,4%).

5. B 1abn.5, 6 npuBeneHbl cpas-
HUTENbHbIE MapameTpbl PacCMOTPEH-
HbIX B CTaTbe CxeM. 3HayeHus yacToT
FCLK B cxemax chopmumpoBarens cur-
Hana -RAWR n dopmuposaTensa cur-
Hana RCLK gomkHbl coBnagatb.

6. KomnoHka “ycpegHeHHbI ¢ha3o-
BbIl caBur’ B Tabn.6 no3sonseT nullb
KayeCTBEHHO CpaBHMBATb CXEMbl MEX-
ay cobon. MaTtematmnyeckoe Mogernu-
poBaHue (NMUCTUHr 1) NokasbIBaeT, YTo
npv paBHOBEPOATHbIX caBurax ot 0 go
+0,187T (£750 Hc) cxema Ha puc.15 By-
O€eT B CpedHeM BblgaBaTb OOHY OLLINOKY
Ha Kaxgble 5, a cxema Ha puc.23 — Ha
kaxgble 25 nmnynbscos -RDDATA.

JIncruur 1
10 REM MogmenupoBaHue paboTH
BHOEJIUTEJS ITaHHBIX

20 LET a$ = “BI-BOC:”

30 LET s = 0: LET b = 0: FOR
i=1T0O 7

40 READ n: REM CoBur ¢daswimnpe-—
OBEIOYIMETO VMITYJIbCa

50 FOR j = -3 TO 3: REM CoBur
basel nocsenywomero MMIIYJbCa

60 IF J - n >3 OR J - n < -4
THEN LET s = s + 1

70 LET b - b + 1: NEXT 7j:
NEXT i

80 PRINT aS; “Omua ommbka Ha”;

INT(b / s + .5); “umMnynabcoB”
90 IF a$ = “BI-I®C: “ THEN
STOP

100 LET aS = “BO-I®C: “: GOTO

30
110 REM BBonm kosddpmimeHTOoB N
“bazoBoro noprpera’”
120 pATA -3,-2,-1,0,1,2,3:
REM BI-BOC, puc.15,22
130 pATA -1,-1, 0,0,1,1,1:
REM BI-1I®C, puc.23,24

7. XapakTepucTuka perynumpoBa-
Hua cxem BO-LIOGC pomkHa ObiTb Mo
BO3MOXXHOCTW NNaBHOW, MOHOTOHHOM U

NMETb XOTs1 6bl OAHY YCTOMYMBYHO TOY-
Ky N=0. Yron HakrnoHa xapaKTepuCT1Ku
onpegenseTr 60MbLUYD UM MEHbLUYIO
WHEPLUOHHOCTb CUCTEMbI PErynmpo-
BaHusa (umdpposon cuneTp). Hanpu-
Mep NpUONMXeHne XapakTepUCTUKM K
rOPU3OHTanNbHOW OCU  3KBUBASIEHTHO
YBEMWYEHMIO MOCTOSHHOW BPEMEHU W
HaobopoT.

8. B npaktudeckmx cxemax B[-
LI®C BepTuKanbHbIA pasmax 3Ha4YeHUn
N Onsg xapakTepucTvku ynpasneHus
He BbIXOAWT 3a npegensl +1 anga “ye-
ThipexmerarepLoBbix” 1 +2 ans “BoCb-
MuMerarepuoBbIX” cxem. B kauyecTBe
obpasua MoryT cnyxuTb puc.24, 30.

9. OnTMManbHOM XapakTepucTu-
kn BO-LLOC Ha BCce crnyvam XusHu He
CyLLeCTBYeT, Ans Kaxgoro AuckoBoda
— no-ceoemy. Ecrnn B cxemax puc.23
n puc.29 mukpocxemol MN3Y ycTaHoB-
neHbl Ha NaHernbKax, MOXHO OcCyLiec-
TBUTb 3KCMEPMMEHTanbHbIN Nogdop 13
HECKONbKUX BEPCUA C pasHbIMW NpPO-
LLIMBKMMU.

10. Haubonbwumn noTeHumnanb-
HbIMM BO3MOXHOCTSIMM obrnagaeTt cxe-
mMa anHammnyeckon BO-LIOC (puc.31).
lMporpammHas nogdepxka AnNs Hee
OOIMKHa pe3naeHTHO BXOAUTb B COCTaB
obornoyek Tina HONEY COMMANDER
(“ZX-SPECTRUM”). OueHb nepcnek-
TUBHO MPVMEHEHWE arnropuTMOB He-
YETKOW JTOTUKMN.

11. Cxembl BO-BOC wu3sHa4yanbHO
Hernb3s ObiNno MPUMMEHHATb B OTEYeCT-
BEHHbIX KOHTpoOmnfepax AMCKOBOOOB.
H'MO tuna “OnektpoHnka MC5305”,
cornacHo gopmynsapy [3], rapaHTupyet
mMecTononoxeHne curHana -RDDATA
B npegenax +700 HC OT HOMWHanb-
HOro MONOXeHWsl. JTO IKBUBASIEHTHO
¢asosomy casury +0.175T. CnegoBa-
TenbHO, npumeHeHne cxembl BA-B0C,
obecneyvBaroLen B nydlwem cryyae
+0.117T, aBNseTCA KOHCTPYKTUBHOMN
owmnbkon. Pasymeetcs, cnydam Xopo-
wen paboTbl HE NCKMIOYAKTCH, HO OHU

OyoyT onupaTtbCsi UNM Ha 3aBOACKON
TEXHONOrMYECKMIn 3anac, Unm Ha npe-
LIM3NOHHYIO FOCTUPOBKY MEXaHWKM, UNn
Ha SAMNOHCKOE KavyecTBO [AMCKOBOAOB
TEAC. Ecnu 661 paspaboTymnkm gomalu-
HUX KOMMbIOTEPOB Cpady MPUMEHUNN
cxembl BO-LI®C c 3anacom “okHa ge-
TekTupoBaHusa” +0.208T, HapekaHWi Ha
HekayeCTBEHHOE YTeHue AUCKeT BbIno
Obl ropasgo MeHbLLUE.
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