VIIPABJIEHHE HA JHCIUMIER OT CEIMEHTEH THO

YPE3 MVATHIJEKCHPAHE 0O CEMHEHTH

.

Cr.ac. MEXAHA H. HEASAKOB
’ TEXHHYECKHE YEEBEPCHTET - COPHA,
fcar. TEOPETHYHEA EJEKTPOTEXHHKA

B macrosmara pafora ¢ OpPeAAoXeéHa ePeKTHPHA cXéMa 3a
yOopasaeAHe Ha MHOMOONOSHOHMOHHH OHCONEH OT CEerNMEéHTEH THO,
paborema Ha npnxﬁlnx Ha OocerMeHTHOTO cTpobupane. "HapHHTE
0CcObeHOCTH HA CXE€MaTa, OT KOATO € paspaboTeH PpParNesT -
KoHTpodep 3a 8-mosmmHcHeH (6-cerMeBETeHN AHcOaeR, ca
oopocTeéHara cTpPyKTypa, He3aBHCHNOCTTa Ha KoePHOHEeHTaA HA
JansAPafne Ha cTPoSHpamMsa CHMHAAd OT KagaguTeTa Ha AHCONEes H
BSINOXHOCTTA 34 HECHO PAIWHPEHHE OPH HEOOXOAMMOCT OT
yapaBpAeHHe HA AHCOAEeHM ¢ DO-I'odfAM HHPOPNAUHMOHEH KaoagHTET
(peco. ¢ Oo-rodAN OpPoR ONOIHOHH).

HHbOpMANMOHHM OMCHAeM ¢ PofidM O6PoM MNO3IUHUM, BCAKA oOT
KOMTO NpegcTaBifABa S*CGI"MQHTEH- HHOMKATOP, <€ YNpaBaABaT
TPYOHO N0 KNACHUYECKHA HAYMH C MYNTUNNEeKCHMPaHe N0 NO3IUUMH.
KakTo ¢e EMxOA OT MoKasaHaTa Ha @HP.IIS MaTpPMYHa KOHPHUIYPaAUMA
Ha Qgucnnew c H-I!OSHIIH.H. B TO3M Cay4alm yYynpaelneHueTo ce
oChecTEABA Ype3 CHHXPOHHOTO MNOoOapaHe Ha OBe I'PyOH CHPR!J‘;H
Ha mWMMHMTEe Ha MATPHUaATaA: CKaHHPpaWl cUrHan "f-oT N* Ha KONOHHTe
(MUHH ﬁOBHHHH] M HHPOPMAUHMOHHM S-0MTOBM O¥YMHM Ha PpeOopeTe
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(DMHM cerMenTH). TosBa Bomm mo 3aBMCMMOCT Ha KoedMUMEHTa Ha
’sansapane D.F. Ha ckaHupamusa CHPHaJl OT 6pos Ha nosaMuMKTe
cBPflacHo oopnvnarla D.F.= (/M. I'pn  yBenuvwapane ma
MHPOPMALUMOHHMA KamauMTeT Ha BHUCOAeA TO3M KOGPULUMEHT O6%p3o
HaMannApa. 3aefHo ¢ Hero HaManldpa M ePeKTHUBHOTO BpeMe Ha
CBeTeHe Ha BCAKA MNOIUOUA, KOETo OT CBOA CTPaHa CcHuxapa
eoesﬁmunre APKOCT M KOHTPACT Ha usobpaxeHMeTo M Baomasa
ePeKTHBHOCTTa Ha nncﬁnen KaTo uafo. KoMneHcMpaHeTo Ha Tesu
'o'.l"puna'reanx €PeKTH NPM noseveTo. AKTHBHM OMCIMIEM Ce NocTHra c
YBeNMYapaHe Ha ’axPaHBAmUTe MM HanpexeHMs M TOKoBe M PatoTa
B HanpPerHaT PexMM ¢ BHCOKa OMKOBa fAIPKOCT Ha CBeTeHe no BpeMme
Ha CKaHMpamua wuMmnyac. TaksB pexuM, oceen 4e Biause
HeONaronpuATHO BBPXY CPOKa Ha pabdTa u HagexOHoCcTTa Ha
oucnnes, HMIUCKBA M3NoNsyBaHeTo Ha MONMHH RPaviBepPH, KoeTo ce
OTPa3fiBa Ha CHOXHOCTTa M meHarTa Ha ynpamnABamaTa cxeMa.
PaboTraTa ¢ BHMCcOkM MMOYJCHU HanpexeHWs M TokoBe YBennyaea
CMIHO W  HHMBOTO Ha M3NBYBAHUTE myMoBe. Moxe ©6M Han-
CBMECTBEHOTO HeyHoOGCTBO obaye €, Yeé He BCUYKM BUOOBE AKTHBHMN
MHOMKATOPM MoraT ma paGoTAT B PeXUM Ha MyATUNNeKCHpaHe c
KOeQMUMEHT Ha 3ansnpBaHe Ha CTPoGHPpamus CHIHall non onpepeneHa
CTOMHOCT, OMNO mopanu OFPAHMYEHHA OT TeXHONorMYeH XapakTep
(ualccunaunc; AOOYCTHMH TOKOBe/ Hanpexeuus), Ouao nopaaou
Hanu4yme Ha yyacTsUM Ha HacHmaHe B FAPKOCTHUTE .HM
XaPaKTePHCTHMKH, ToBa nocTaps ONPeAeNleHM TrIpaHuUM npen
YBelin4aBpaHeTo Ha OposA Ha nosMUMKTEe B 'nucnﬂeu. yopasnasaHu
YPE€3 MYATHNNEKCHPAHEe Mo NO3MLKM M NPaBH TO3M METOm MPMHUMNHO
HENONXOOAM 3a ynpaeneHue Ha CBBPEMEHHH MHOOPMAUMOHEM AMcnnen
OT CEerMeHTeH THUN ¢ IodAM Hﬂoopsanhouen KanaumTeT [1).

3a enMMMHHPaHe Ha NocoveHuTe HepocTaTeuM Geme npennoxeH
MeTON 3a ynpaenesue Ha nAucnaen OT CerMeHTeH THn vypes
MYATHONEKCUPAHE MO CerMeHTH [2). CrmHocTTa My e HAKCTPMpaHa
Ha ¢Hr.16. [pu cpapHeHue € @¢Hr.la Moxe Oa ce BuOM OCHOBHaTa
Pa3alMKa Mexay neBaTa Meroma 3a MYJNTHONEKCHO ynpaenenue; Mpn
MYATHOABKCUMPAHE N0 CcerMeHTH PefoBeTe Ha MaTpuHaTa (mMHK
CerMeHTH) ce ckaHuUparT CBC CHIPHan "f orT £", a Ha cTea6oReTe
(DMHM nosuuum) ce NnonapaT CHHXPOHHO N-6UMTOEMN ynpaeasepamy
aOyMd. KoedMUMEHTHT Ha santipane Ha CcTpoOSMPamMA cHrHan e
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D.F.=1/S, KoeTo o3HayaBa, e CTOMHOCTTAa MY Ce onpedens Bede
caMo OT OPoss Ha CerMeHTHTe S B NO3IMIMA M OCTaBa MNOCTOAHHA
He3aBMcMMO OT Oposi Ha nosuuuure N B AOMcndes. ToBa no3posABa
aucnaen ¢ npaxﬂlucx;! HeorpaHM4yeH KanauuTeT na OsmarT
MyJATHONEeKCHMPaHK Oe3 Oa BBIHMKEBEAT npoSieMH C PexXMMHMTe Ha
pabora ¥ APKOCTHHUTE MM XapaxKTepPHCTHKH.

ONHCAHHEE HA CXENATA. Ha 0.2 e noKasaHa NpUHIMNNATA
cxeMa Ha KOHTpoJeP 3a B8-NosuMuyoHeH 16-cerMeHTeH [MCHONeR,
paGoTem no MeTOAa Ha MNOCerMEHTHOTO CTPoOHPaHe M OPHEeHTHPaAH
KbM NPHMAOXEHHe B MHKponpouecopHu cucTeMu [3). ToA ce CBCTOH
oT oceM 16-6MTOBM KPslMoBM peracTspa R{ - RE (no emuMa 3a
nosKuMA), KbAeTo MHeNMOPHPaHMTe HaHHM 3a NosuuuATa, T.€.
ynpaenspamuTe OUTOBEe, oNpPedeNamy¥ Hanu H3IOPaH ‘cerMeHT me
CBeTH MAM He, UMPKYAMPAT HeNpPeKsCHATO CHHXPOHHO ¢ TaxTa Ha
craHupaHe. TaxkToBaTa yecToTa Moxe fna ce IeHepupa OT BBTPeleH
reHepaTop, KaKTo € NoKasaHo Ha CxeMaTa, MaANM Aa ce lioa;mana
oTBLH. [IpedBMOeHM ca BB3MOXHOCTM 3a BBHMOHA CHHXPOHM3AUMA,
KaKTo M M3XoO 3a TaKTOBaTa 4YecToTa B‘cCAy4am, 4Ye ABa HIH
nopeye KOHTpoNepa PabOTAT KacKalHo CBBPIaHM. Kp®roeuTe
perMcTPM MOPaT @Aa OBOAT PasraexaaHM KaTo KNeTKHM OT naMeTTa
Ha CHCTeMaTa, aOpecMpPaHM OT AaAPecHHMA RAeuwudpaTop AD.
HHGOPMAUMATA, KOATC e ¢e MHMHOMOMPA, MNocTeOnBA B TaAX
OexoOMPaHa B CerMeHTeH Kod. AKO BXONHMTE HAHHM ca B ASCII-
Kom, cded BxoaHus Oy¢ep DB ce ‘'Hajara PBKAOYBaHeTO Ha
cerMeHTeH nemudpaTop SD. MaxoauTe @f - (8 Ha PEerMcTPHTE
ynpaepnApaT MHHUTE 33 MNOSMOMM HA AMCNAeA Npes ApanBepuTe 3a
nosuuum DD! - DDS8. TNopeamnara "I or S 34 CcraHMpaHe Ha
CerMeHTHUTEe cé DIeHepupa OT reHepaTop, Pealu3MpaH KaTo 16-
6MTOB KPBPOE PErnMcTesP RS, B KOMTO UMPKYAMPA edHA eOMHHLA.
WaxonuTe 2a yNpapleHuMe Ha CcerMeHTMTe ca GyoepHMpaHum OT
OpafBepuTe 33 CEMPMEHTHM DS! - DS16. VIPAaBRNABANMAT PErUCTEP CR
e npenBMOeH KaTo BapMaHT 3a pasmupeHMe Ha OYHKUMOHANHWUTE
BE3MOXHOCTH Ha CXeMaTa M € Ppaarjenad mno-gony.

AEACTBHE HA KOHTPOAEPA. l'eHepaToOPET 32 CKaHHPaHe Ha
CePMEHTHTe OCHMIYPsdBa NocllefoBaTe/lHC BB BPeMeTO PpaspemaBam
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CHIMHAJl Ha eOHOMMeHHMTe CerMEHTH OT BCHYKH NOSHUMM Ha naucnaes
B TaxKT, 3agmasaH oT rexeparopa, Cae‘reue'ro/uecae'rene‘ro Ha
Paspemen cerment BBB BCcaAKa No3uuMA ce onpemens oT.
yOPapaaBamusa OUT, KoATo B lioueu'ra. Ce nomasa Ha uaxona @ Ha
CPOTBeTCTBYBamMuA Ha OO3MUMATA KPLIros PerucTsp. Vopasnapamure
OHTOBe B KpsroBuTe PerucTPM ce Bsprar CHHXPOHHO cwe
.cxannpanm Ha cerMeHTuTe, 'Taxa W€ PpaspemaBaneTo Ha CerMeHT
¢hBnajga ¢ nosaearTa ma cso'rne-rc'rnvaanmu_ MY OUT Ha M3XOoOHTe Ha
BCHYKH PerMcTPu. HoBu AaHHK B perncﬁm:re Cce 3’anucear céuo_ B
OOAXOoAAm MoMeHT, CHHXPOHMM3MPaH ¢ reHepaTopa 3a ckaHupane Ha'
CerMeHTH, Taka 4e ga ce noanospxa npasuaHaTa nocnenoBaTenxocT
Ha ynpaBasBamuTe GuTope, T®A KaTo BHB Bcexwu MOMEHT BBB BcaAka
OO3MUMA CBETH HaM-MHOrO oo enMH cerMenr, ApaBepuTe 3a
no3uuMu DD Morat ma SbmaT MamoMomum, Opansepure 3a CerMeHTH
TPACGBA pa Ospmar B CBCTOAHME ma M3O0BPXAT HaToBapBaHeTo Ha N
BEAKNYEeHH cerMenra. _

TpadBa na ce oTbenexu, ye KOEPUUMEHTHT Ha 3ansaBame Ha
CKaHMPAMMKA CUrHajn 3a Ppasrnexganara CxeMa e 1/16, koero e aoea
OBTH Oo-Maako o7 CTOHMHOCTTA 1/8, KoATo 6u Cé moayvyuna npm
MYATHNNeKCHPaHe Ha OMCONeA MO NOIUUMH, T.e, napaMeTpuTe Ha
cxe'uara ¢a mno-jmomM cnpaMo KNacu4ecKHMA BapMaHT. Topa -e
BanMOHO BMHarwy, KoraToe 6posAT Ha DosuuuuTe N B aucnaes e no-
FollAM oT Opoa mHa CerMEHTHTe S B eana nosuuuMa [1). Axo
KOHTPONEPLT ce pasrnexna obade camo karo dParMesT ot
yOoPaBifsBamaTa cxeMa Ha ronsmM nuoophanuoneu aucnien, kKakTo
TOBa € noKazaHo Ha @®HIr.3, nonoxenuero CBIIECTBEHO Ce mnpoMeHs,
pubGasaHeTo, Ha HoBM 0o3MuuM B aMcnnes HaMa aa nposene  po
OPOMAHA Ha KoedMUMeHTa Ha 3anbiapade Ha cTpoSupamus i:nr'na.n.
KOATO me 3anasy CTOMHOCTTA cH 1/16, (Tpn MYATHNNeKCHMpPaHe no
No3MUuM 6u Hamaasean c Beska AoGapena noauums), MpoManara B
cXeMaTa ce CEexXOa eOMHCTBEeHO o npubaBAHe Ha Hoen
KOHTPONeDHU ceKUMM o7 .ONMCAHUA Ha ¢ur.2 oTun, CBBP3aHu
KackanmHo ¢ nspeara CeKuMsa. IMPoUeCET Moxe na ce Pasrnexga u
KaTo npubaBAHe Ha kneTka [laMeT KBM BCAKA noaumnus o:r Aucnaes,
C KOeTO NOINMUMUTe crapar AMPEKTHO appecupyeMu ot nponecopa,
Kackanno cnspsaniﬁ'e CeKUMH paborar CHHXPOHM3MPAHO ¢ NEpPBRUA
KOHTPOINlep, KoNTO wuM Nonaea TaKToBR u CHMHEPOHM3MPAm curHag,

130



ToR ocHUrypsBa M CKaHHPaHeTO Ha CerMEHTHTEe Ha Nenusa
oMcnaen, xaTo 2a UeaATa CerMeHTHMTE OPpaplBepHM ca OOCTATHYHO
MOLIHH.

BAPHAHTH. HsnoasypaHeToO Ha ONMCaHHMA KOHTPolep 3a
ynpaplleHde Ha MNAOCKM MHOOPMALMOHHM AMCNAEM € PMOAAM KanauuTeT
6 mnMano peaneH e¢exKT caMO aKo TOM € PeanMIupPaH KaTo
MHTerpalfilHa cxeMa.” OnpocTeHaTa My M enxoofipasHa CTPYKTYPa ro
npaBAT TNOAXORAMW 3a MHTErPalHO MH3NbiHeHue, ocobeHo 4acTTa,
orpajgeHa ¢ NPeKHCHATA JAMHUA Ha @ur.2. OT PhnegHa TouKa Ha
nono6psifaHe Ha YHMBepPCaJHOCTTa Ha TaxKaBa cxXxeMa B Hes MoraT
ma ce nNpedBMAAT M HAKOM OONBJIHMTENHM BH3NH, KOMTO me
PasmUPAT OYHKUMOHANHUTE M BBIMOXHOCTM., Hanpumep, ¢ pnobapaHe
Ha ynpaenApam perucresp CR (¢Mr.2) M Ha HAKOHM OONBAHATENHH
NOPMYEeCcKM eJleMeHTH M BPBHIKM KOHTPOJNEePsT MOXe paa CTaHe
nporpaMupyeM. ToBa We NO3BOAM HOa Ce PeaausupaT CleqHHTe
BE3IMOXHOCTH:

1. [fa ce 3apaBpa nporpaMHo ABJAXMHATa Ha KPBMOBHTE
PEPMCTDPM C OPJlef MINoJ3 BaHeTO Ha KOHTpojepa 3a ynpabieHue
Ha @Oucnaen ¢ ‘pasnuyed Opol cerMeHTHM. B npax'ruxha'a ce
UANON3YBAT CePMEHTHM MHOMKATOPM C 6POM Ha CErMeHTHTe OT T HO
22. Hemo noBeve, MAaTPUYHATe (MO3aevyHM) MHOAMKATOPM NOPH
nooxXodsAuWa cTPYKTYPa Ha PBPTPeHHMTe BPBH3IKM ChMo MoraT ma ce
ynpaBjifABaT ¢ TakKBB KOHTPOJEP, CTHUIMa KPRrOBMTe PermcTpM na
“MaT HeobGXoamMMaTa OBAXMHA (1) (MATPUYHUTE MHOMKATOPM MO
NPUMHUMO M3NoA3YBaT 35 MJAM NoBeye TOYKN-CEMEHTH.) 3adapaHeTo
Ha ARA¥XMHATA Ha PernMcTPUTe Me MNOIBOAM NPM BCEKM TUN OMCOAeN
fa ¢e noCTHra MakKCHMMajlHO BB3IMOXHMA 3a Tosu MeTon Ha
yOpaplleHUe KOoe(UUMEHT ' HA 3ansvilBaHe.

2. Na ce HanpasM TaKTOBMA PeHepaTop nporpamupyeM. Ilo
To3M HAYMH We MoxXeé [Oa ce oOnNTMMH3Mpa ' YecToTaTa Ha
MYATHNJEKCHPaHe B 3aBHMCHMMOCT OT THNA Ha AMCOJes.

3. la ce poGapyM ONOK 3a YNpapleHwe Ha SAPKOCTTa Ha
CReTeHe Ha CerMeHTHTe 4Ype3 MOOYJAMPAHe MMPMHATa Ha CKaHupamuA
MMOyac. Crc CrmMA OJNOK MOPAT fa ce BBBEXAAT M Nay3su Mexny
3ananeaHuATa Ha CerMeHTHTe, HeolXxonAMMM 3a palfoTaTa Ha HAKOU

BHUOACEEe OMUCNNeH.
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4. fa ‘ce MPenBWON BBHIMOXHOCT 3a NpPUEMaHe Ha BXOOHUTe
OaBHM 0O & BXOOHM MMHHK, KOeTo me ob6nexYm PpadoraTa Ha
KOHTPONlePa B B-OMTOBM CHUCTEMM M Me HAMAAM H3BoOOMTe Ha'’
Kopaoyca. CeC cmmaTa Hea BnpodYeM Moxe fa ce npeapuou u ce'puen
Rauau 3a npueMaHe Ha QOaHHUTe.

mrpcuxxrisz. Bede ce pemaBa TeXHONOIMYECKHM BLOPOCHT 3a
MHTerPHPaHe Ha KIETKM NaMeT B CaMUTe AWcnaen. lesnra e no
TO3M Ha4YMH Na OTHALHAT HAKOHM OT HaM-0OJE3HEHHTe NpPobdieMu na
PONeMUTe WMHOOPMALMOHHK HOHCHNEH - OPPOMHUAT OpPo# H3IBOOM u
CBBP3aHUTE C TAX OPaMBeDPH, HeoOXOAUMOCTTA OT MYATHUONEKCHPaHe
C MHOI'O ManKM KOEOMOMEHTH HA 3ansipaHe, MIUCKBama padora Ha
AHCONE€A B PeXMM C BHCOKA NOUKOBA APKGET M OpP. NONOGHM,
Paatupa ce, enaa‘m: MOXe na ce ovakpa 00EMBT Ha Taad MNaMeT
Aa Ovaoe HOOCTAaTBYeH 3a NBAHO M3OArBaHe Ha MYJNTHNIEKCU PaAHETO,
T.6. 3a NOCTUIaHe Ha cTaTU4eH PexuM Ha paboTa. 3aToBa oT
3HaYeHMe me ObOe HAMMPAHETO HAa TAaKHMEA CXeMHM pemeHnA 2a
YAPaBIeHMETO Ha OMCONEA, C KOMTO HAM-NBAHO na ce.nanoaavsa'r
BBIMOXHOCTUTE Ha TexXHONOrMATA, B  TO3m CMHCEA TYVK
npeAnoxeHaTa CxeMa, padoTema Ha OPMHUMNA Ha MYATHNNEKCH paHe
0o CerMeHTH, ¢ KOATO OPH MANBK ofeM FaaHraxMpaHa naMeT s
AUCONeéA cCce NOCTHraT BUCOKM CTOMHOCTM Ha KoediUuieHTI Ha
3an:aBaHe, NpPencTaBNABa oNpededsH MHTepec, [pu MHTSDpUpaHe
Ha KPEroBHTE PerMCTPM B AMCONEA CTPYKTYpPaTa Ha KOHTPOJdepa me
Cé ONPOCTHM 3HAYMTeNHo. EONHO No-HATATLMHO Pa3’BUTHS, OOEEDIAHG
€ TEXHONOrMYHMTE OCOOEHOCTM HAa KOHKPEeTeH BUI onacansn, oun
MOPNO Ha OoCUrYPM KOMINNEKCHO MNOROGPABAHE HAa pexuMuTes Ha
PaboTa, napaMeTPMTe Ha OMcnNAes o ePEeKTHBHOCTTA Ha
YyOnpapnasipamaTa cxeMa.
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