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)l.HHaMHY:e CKHe llOJiyllpOBO,lJ.HHKOBbie 3allOMHHalOtQHe 

ycrpoH:crsa /3Y I, KaK npasuno, HMelOT 6onee BbiCOKoe 

6blcrpo.n.eH:crsue H MeHblllYIO o6tQyiO pacceHBaeMyiO Mow;

HOCTb llO cpaBHeHHlO CO CTaTHY:eCKHMH 3Y. 06bHCHHeTCH 

3TO TeM, 'ITO 3TH 3Y pacceHBalOT 3HeprHlO B MOMeHT aK· 

THBHOH pa6oTbi naMHTH /UHKJibi Y:TeHHH, 3anHcH, pereae

pai.I,HH/ H He ll0Tpe6JIHIOT 3HeprHH B TeY:eHHe nepHO,lJ.OB 

Me*.D.Y I.J,HKJiaMH. 3TH H ,lJ.pyrHe KaY:eCTBa CllOC06CTBYlOT 

TOMY, 'ITO nonynpOBO,lJ.HHKOBbie 3Y ,lJ.HHaMHY:eCKOrO THlla 

lllHpOKO HCllOJ1b3YlOTCH B COBpeMeHHbiX MHHH- H MHKpo-

3BM. 
O.n.uaKo B naMHTH JJ.HHaMHY:ecKoro runa co.n.ep•uMoe 

HY:eeK MaTpHI.I,bl CO BpeMeHeM H3MeHHeTCH, 'ITO llpHBO,lJ.HT 

K He06XO,lJ.HMOCTH BBe,lJ.eHHH ,lJ.OllOJIHHTeJibHbiX CXeM ,lJ.JIH 

nepHOJJ.HY:ecKoH: pereaepai.I,HH co.n.ep•HMoro scex HY:eeK 

naMHTH. IlepHO,lJ. pereaepal.I,HH B OCHOBHOM 3aBHCHT OT TeX

HOJIOrHH HCI10J1b3yeMOrO 3Y, TeMneparypbl OKPY*alOtQeH 

cpe.n.bl H npoY:HX saernuux ycnosuH:. )l.nurenbHOCTb nepuo.n.a 

pereHepal.I,HH MO*eT HaXO,lJ.HTbCH B npe.n.enax OT MHJIJIHCeKyH

,lJ.bl ,lJ.O HeCKOJibKHX CeKyH,lJ. /l- 4 /. Ilpe•.n.e Y:eM paCCMaTpH

BaTb cnoco6bl pereuepai.I,HH H ycrpoH:crsa ynpasneHHH .n.u

HaMHY:eCKHM 3Y, paccMoTpHM KpaTKO crpyKTYPHYIO cxeMy 

H napaMeTpbl THllH'IHOrO MOJJ.YJIH nonynpOBO,lJ.HHKOBOH ,lJ.H

HaMHY:eCKOH naMHTH. Ha puc. 1 npuse.n.eaa 6noK-cxeMa 

6onbiUOH HHrerpanbHOH cxeMbi /lil1C/ runa MK4006 

/MK4008/ /l/.MaTpHI.I,a lil1C naMHTH COCTOHT H3 1024 

3allOMHHalOUJ;HX HY:eeK C llpOH3BOJlbHbiM ,lJ.OCTYllOM. )l.eKO,lJ.H

poBaHHe a.n.peCOB npOHCXO,lJ.HT BHYTPH MHKpOCXeMbl. l1H$op

Mai.J,HOHHbie CHrHaJibl H CHrHaJibl ynpaBJieHHH CTaTHY:eCKHe 

H COBMeCTHMbi c ypoBHHMH TT JI. l1cKJIIOY:eHHe cocraBJIHlOT 

BblXO,lJ.Hbie CHrHaJibl MHKpOCXeMbl, KOTOpble He COBMeCTHMbl 

c ypoBHHMH TTJI /eM. uu•e/. 
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BbiOpaHHaA f!Y(!~~g 

Puc. I. b'AoK- cxeMa Mo6yAJl noAynpoeoOHUKoaou naMRmu. 

Mo.LJ.yJib BhlfiOJIHCH B KcpaMHt.tCCKOM Kopnycc c 16 Bhi

BO.LJ.aMH. 3anoMHHalOLQajl MaTpHUa COCTOHT H3 32 CTpOK 

H 32 CTOJI6UOB. )J.JIH Bbl60pKH 3JICMCI!Ta MaTpHUbl 3a)J.aCTCH 

10-pa3pH.LJ.HblH KO.LJ. a)J.peca, KOTOpblH pa3)J.CJ1HCTCH Ha .LJ.BC 

t.ta<>TH: Ha S-pa3pH.LJ.HbiH KO.LJ. Bbi6opKH crpoKH Al-AS H 

5-pa3pH.LJ.HbiH KO.LJ. Bbi6opKH croJI6ua A6-Al0. Ha BbiBO.LJ. 

"3aiiHCb-t.tTCHHe" IIO)J.aCTCH CHrHaJI, KOTOpblH ynpaBJIHCT 

cxeMaMH 3anucu .LJ.aHHbiX B Marpuuy. Mo.LJ.YJih naMHTH Mo

)I(CT fibiTb IIOJIHOCTbiO OTKJllO"'CH HJIH BKJIIO"'CH IIYTCM no

)J.at.tH CHrHaJia COOTBCTCTBYlOLUCrO IIOTCHUHaJia Ha BXO.LJ. "Bbi-

6op KpHCTaJIJia". 8 MO.LJ.YJIC HCIIOJ1b3YlOTCH )J.Ba HOMHHaJia 

HanpH)I(CHHH nuraHHH : +5 B H - 12 B. 06maH norpe6JIHCMaH 

MOLUHOCTb - 140 MBm. 

lJmeHue OaHHbiX 

Ha puc. 2 npHBC.LJ.eHa BpeMeHHaH .LJ.HarpaMMa t.tTeHHH. 

lJTeHHe KO.LJ.a npoHCXO.LJ.HT npH IIO)J.at.te BhiCOKOrO ypOBHH 

Ha BXO.LJ. "3aiiHCh-t.tTCHHe". Ct.tHThiBaeMbiH KO.LJ. Ha BbiXO)J.e 

MO.LJ.YJIH B COOTBeTCTBHH C 3a)J.aHHWM a)J.peCOM 6y)J.eT npH

CYTCTBOBaTh Ha BhiXO.LJ.e .LJ.O rex rrop, noKa He Gy.LJ.eT H3Me

HeH a)J.pec Ht.teHKH HJIH He HaCTYIIHT rrepHO.LJ. pereHepaUHH. 
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3anucb OaHHblX 

3anueb Ko,JJ,a B H'leHKY /puc. 3/ npouexo,JJ,HT npu ye
noBHH, 'ITO ua BbiBO,JJ, "Bxo,JJ," no,JJ,aH KO,JJ,, no,JJ,ne)f(amuH. 
3anueu, a ua BbiBO,JJ,bi "3anueb-'1Teuue" u "Bbi6op Kpu
eTanna" - HH3KHH ypoBeHb uanpH)f(eHHH. HoBwH a,JJ,pee ua 
a,JJ,peeHbie lllHHbi MO)f(eT 6biTb no,JJ,aH nHlllb noene Toro, 
KaK Ha lllHHe "3anHeb-l.J:TeHUe" 6y,JJ,eT yeTaHOBJieH BWeOKHH 
ypoBeHb HanpH)f(eHHH. Iloene 3TOrO MO)f(eT Ha'IHHaTbeH 
onepal.I,HH l.J:TeHHH. 

Pe2eHepa14UJI OaHHblX 

Ha puc. 4 npHBe,JJ,eHa BpeMeHHaH )J,HarpaMMa, eOOTBeT
eTBYIOmaH U.HKny pereuepau.uu. Pereuepau.uH ,JJ,aHHbiX MO
)f(eT npoueXO)J,HTb KaK B npou.eeee 3anueu, TaK H B l.I,HKJie 
pereuepau.uu. B Te'leHue u.uKna pereuepau.uu eoeToHHHe 
a,JJ,peeHbiX UlHH A1-A5 onpe,JJ,enHeT,KaKaH H3 32 eTpOK MaT
pHl.l,bl naMHTH 6y,JJ,eT no,JJ,Bep)f(eHa pereuepau.uu npu noMo-
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mu BHyTpeuuux exeM. TaKHM o6pa3oM, Bee 32 H'leHKH, 
paenOJIO)f(eHHWe Ha O)J,HOH eTpOKe, 6y,JJ,yT pereHepupoBaHW 
3a O,JJ,HH U.HKn. IloeKoJibKY npaKTH'IeeKu TPY,JJ,HO BblllOJIHHTb 
TaKOe yeJIOBHe, npu KOTOpOM Bee 32 B03MO)f(HhlX a,JJ,peea 
eTpOK 6y,JJ,yT eBH3aHbl e l.I,HKJIOM 3anueu 'lepe3 Ka)f()J,ble 2 MC, 

TO ,Il,JIH noeTpOeHHH HOpMaJibHO ~YHKl.I,HOHHpyiOll.{ero 3Y He
o6XO,Il,HMO npe,JJ,yeMoTpeTb eneu.uanbHbiH U.HKn pereuepa
u.uu. UuKn pereuepau.uu no,JJ,o6eu u.uKny 3anueu 3a ueKniO
qeuueM Toro, 'ITO ua BXO,JJ,e "Bbi6opKa KpueTanna" ,JJ,OJI)f(eH 
6biTb npHJIO)f(eH BbiCOKHH ypoBeHb HanpH)f(eHHH. 3TO no-
3BOJIHeT OTKJIIO'IHTb BbiXO)J,bl MO,JJ,YJIH H npe,Il,OTBpaTHTb 3a
nHCb HOBbiX ,JJ,aHHWX B Tel.J:eHHe l.I,HKJia pereHepal.I,HH. 

Bo3MO)f(Hbi ,JJ,Ba enoeo6a pereuepau.uu. Ilpu nepBoM 
cnoeo6e ueo6xo,JJ,HMO Ka)f(,JJ,bie 2-5 MC 3aKpbiBaTb ,JJ,OeTyn 
K naMHTH H npOH3BO)J,HTb llOJIHbiH l.I,HKJI pereHepal.I,HH no 
32 eTpoKaM. B pe3yJibTaTe MepTBoe BpeMH naMHTH eo
CTaBHT 32 u.uKna ,JJ,OCTyna K naMHTH. )].pyroH. cnoco6 pere
Hepau.uu 6onee npe,JJ,no'ITHTeneH. Ou no3BOnHeT npaKTH
'IeCKH HeKJIIO'lHTb MepTBOe BpeMH. IJpH 3TOM cnoco6e 
l.I,HKJI pereuepal.I,HH pa3,JJ,enHeTCH Ha 32 paBHWX BpeMeHHWX 
HHTepBana. f1o HeTe'leHHH Ka)f()J,OrO H3 3THX HHTepBaJIOB 
npoHeXO)J,HT pereHepal.I,HH O)J,HOH H3 32-x eTpOK MaTpHl.l,bl 
naMHTH. Ilpu'leM pereuepau.uH oeymecTBnHeTCH uenpepbm
Ho, noKa BKJIIO'leHo nuTauue B 6noKe naMHTH. Ecnu )f(e 
npou30H,JJ,eT Hano)f(eHue BO BpeMeHH MOMeHTa pereuepau.uu 
/nopH,Il,Ka 1 MKC )J,JIH 3Y JJ.aHHOrO TUna/ Ha l.I,H~JI o6pall.{eHHH 
K 3Y, TO npu noMOll.{H eOOTBeTCTBYIOll.{eH noruqeeKOH CXeMbl 
MO)f(HO OT ,JJ,a Tb npuopHTeT TOMY HJIH HHOMY eurHany B 3a
BHCHMOCTH OT TOrO, KaKOH H3 HHX noCTYllHJI paHbllle. 

Ha puc. 5 npuBe,JJ,eHa npuuu.unuanbHaH cxeMa ~opMupo
BaHHH l.I,HKJIOB pereHepal.I,HH, 3anHCH H l.J:TeHHH. C BWXO)J,a 
38-3 CHHMaeTCH curuan ynpaBneHHH "3anueb-l.J:Teuue", 
KOTOpbiH llOCTynaeT Ha COOTBeTCTBYIOll.{HH BXO)J, MO,JJ,yJIH 

nuTaHHH. 
Ha 3JieMeHTax 31-1, 31-2, 32-1,32-2,33 nocTpoeua 

cxeMa Bwpa6oTKH curuanoB pereuepau.uu, ua 3JieMeHTax 
36-1, 36-2, 310-1, 310-2, 311, 313-1, 38-1, 310-4-
cxeMa ~opMupoBaHHH U.HKJia pereuepau.uu. AuanorH'IHbiM 
o6pa3oM ua 3JieMeHTax 36-3, 36-4, 310-3, 39-6, 312, 
313-2, 38-2, 310-5 nocTpoeua exeMa ~opMupoBaHHH cur-
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Puc. 5. flpUH!JUnuaAbHQJI cxeMa rjjopMupoaaHUJI !JUI<Aoe 
peceHepa!JUU, 3anucu u <JmeHUJI. 

Hana, COOTBCTCTBYIOll{CrO L{HKny JaflHCH )J.aHHbJX. 3neMCHTbl 
35-3, 39-1, 35-4, 39-2, 39-3, 39-4, 39-5 y~aCTBYIOT 
B BbJpaOOTKC CHrHana, COOTBCTCTBYIOlUCrO L{HKny ~TCHHH 
JJ.aHHbiX. Ha JneMeHTax 31-4, 35-1, 35-2, 37-1, 37-2, 
37-3, 34-3, 34-4, 35-3, 31-3 peanuJoaaua noruKa npu
opuTeTuoro npoxmKJJ.CHHH curuanoa. Ecnu, K npuMepy, 
curuan U.HKna pereuepau.uu nocTynuT uecKonbKO paHbWe 
curuana Janucu /a npe)J.enax 1 MI<C/, To nocneJJ.HHH Jano
MHHaeTCH Ha TpHrrepe 37-2. flocne OKOH~aHHH )J.aHHOro 
L{HKna pereHepaL{HH Ha BhlXO)J.C 37-3 llOHBllHCTCH CHrHan, 
KOTOpbiH <bopMupyeT U.HKn Janucu JJ.aHHbiX. Auanoru~HaH 

CHTyaU.HH npOHCXO)J.HT npH $opMHpOBaHHH CHrHana, CBHJaH
HOrO C L{HKllOM ~TCHHH. 

C BhlXO)J,a 34-2 CHHMaCTCH CHrHan "Bw6op KpHCTan
na", KOTOphlH llOCTynaeT Ha COOTBCTCTBYIOll{HH BXO)J. naMH
TH. B MOMCHT pereuepal.{HH 3TOT CHrHan HMeeT BbiCOKHH 
ypOBCHh HanpH)I(CHHH, a B MOMCHT L{HKna JallHCH HllH ~Te
HHH - HH3KHH ypOBCHh. 
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YcuAumeAu C'lUTIIbleaHuJI 

B OTllH~HC OT BCCX BXO)J.HhlX CHrHanoB C MO)J.yneu naMHTH 
Tuna MK4006 / L, KOTOphie coaMecTHMbl c ypoBHHMH TT JI, 
BhJXO)J.HhiC CHrHallbl He COBMCCTHMbl C JTHMH ypOBHHMH. 
TaK, HanpHMep, norH~CCKOH C)J.HHHL{C COOTBCTCTBYCT 
200 MB, noru~ecKoMy uymo - 0 B. Ha puc. 6 npuaeJJ.eHa 
CXCMa YCHllHTenH-$OpMHpOBaTenH BhlXO)J.HOrO CHrHana MO
.Ll.YllH naMHTH JJ.O ypoaHH TT JI. 

Bx. 

Puc. 6. CxeMa ycuAumeAJI
rjjopM UpOOQTIIC.ilJI ObiXOOHO- - C: Q.. 
20 CU2HQAQ. 1..J\J 

HMnyAbCHoe numaHue 

5~6 

BbiX. 

MomuocTb, pacceuaaeMaH MOJJ.yneM THna MK4006, Mo
)I(CT 6bJTb CHH)I(CHa co 140 JJ.O 50 MBm 6eJ yMeHbWCHHH 
Ha)J.C)I(HOCTH ero pa60Tbl nyTeM YMCHblUCHHH HanpH)I(CHHH 
llHTaHHH no HOMHHany C -12 B )].0 0 B B TC MOMCHTbl 
BpCMCHH, KOr)J.a HCT L{HKna )J.OCTyna K naMHTH HllH OTCyT
CTBYCT U.HKn pereuepau.uu. Ha puc. 7 npuae)J.eHa npuuu.u
nuanbHaH cxeMa HMnynhcHoro nuTaHHH. 3Ta cxeMa noJao
nHeT <bopMHpoaaTb HMnynhChi -15 B ua uarpyJKe 50 OM. 

OnucaHHbJe Bhirne cxeMbi uarnnu npuMeueuue npu nocT
poeHHH MO.Ll.YllH nonynpOBO)J.HHKOBOH onepaTHBHOH naMHTH 
eMKOCThiO 1KX24 6um, Bhmonueuuoro B cTaHJJ.apTe KAMAK. 
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Puc. 7. CxeMa uMny/lbCH020 numaHUJl. 
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