
B .IO.CeMeHoB 

3ABHCHMOCTb nHHEHHOrO ~HAOA30HA 

YCHnHTEnbHOrO KACK~A 

OT BPEMEHHhlX XAPAKTEPHCTHK 

OBPABAThiBAEMOrO CHrHAnA 

P13 - 6974 



B .IO .CeMeHoB 

3ABHCHMOCTb ~HHEMHOrO ~HADA30HA 

YCH~HTE~bHOrO KACKA~A 

OT BPEMEHHbiX XAPAKTEPHCTHK. 

OBPABAThlBAEMOrO·CHrHA~A 

G6'!.~.$llieJJHl:l!t DUC'i'E!"•'Yi 
llltiJHMZ m:cne.notmr.rr'J 
6~5.11MOTEHA 

Pl3 - 6974 



---~---~ 

.. , 

Pe)KHM, npH KOTOpOM TpaH3HCTOpbl CXeMbl OKa3biBalOTC.Il B Ha· 
CbiiUeHHH HnH o·Tceqxe, Ha3hiBaeTC.Il pe)KHMOM 6onhworo cHrHana. 
B ycHnHTen.llx no.no6HhiH pe)KHM,- xax npaBHno, He,nonycTHM, H6o 

~- ~eMy COllyTCTBYIOT CHnbHbie HCKa)KeHH.Il.- -B03MO)KH0CTb"llO.IIBneHH.Il 
pe)KHMa 6onbworo cHrHana o6ycnoBneHa orpaHH'IeHHOCTblO ,nHa_na • 
30Ha li3MeHeHH.Il TOKOB H Hanp.ll)KeHHH :meMeHTOB cxeMbl. B 06IUeM 
cnyqae MaKCHManbHO .nonycTHMa.ll aMnnHTy.na cHrHana, T.e. aM· 
nnHTy.na cHrHana, nponycxaeMoro cxeMoii 6e3 aHoManbHO 6onhwHx 
HCKa)KeHHH, 3aBHCHT OT ero BpeMeHHbiX jqacTOTHhiX/ xapaKTe· 
pHCTHK. H3y'leHHIO H yqe'fy :noii 3aBHCHMOCTH B TeXHH'Iecxoii 
nHTepaType He y,neneilo .non)KHOro BHHMaHH.Il. Mano Toro, Hcxa· 
)KeHH.Il, CB.Il3aHHble c npeahlweHHeM nHHeiiHoro ,nHana3oHa H3·3a 
ManOCTH BpeMeHH HapaCTaHH.Il CHrHana, 'faCTO HenpaBHnbHO OTHO· 
C.IIT K HCKa)KeHH.IIM H3·3a 3ana3,nbiBaHH.Il B l{enH o6paTHOH CB.Il3H. 

B HacTo.lluieii pa6oTe paccMoTpeHo BnH.IIHHe apeMeHHbiX jqac· 
TOTHblX/ xapaKTepHCTHK CHrHanoB Ha aenH'IHHY nHHeiiiforo ,nHana· 
30Ha ycHnHTenbHoro xacxa,na. lloKa3aHa CB.Il3b Me)K,ny qacTOTHoii 
xapaKTepHCTHKOH·KaCKa,na H KpHBOH 3aBHCHMOCTH ero nHHeHHOrO 
,nHana3oHa OT -apeMeHH HapacTaHH.Il o6pa6aTbiBaeMoro cHrnana. 

CxeMbi H qacTOTHbie xapaxTepHCTHKH xacKa,noB ycHneHH.Il 
o6bi'IHO no.no6Hhi npe,ncTaBneHHbiM Ha pHc. 1 H 2. MaKCHManhHO 
,nonyCTHMYIO aMnnHTy,ny BbiXO,nHoro rapMOHH'IeCKOrO CHrHana ,nn.ll 
yKa3aHHOH - CXeMbl MO)KHO onpe,nenHTb, HCno·nb3Y.Il Bbipa)KeHHe 

V (c.))= I R/ y(PC) 2 + r 
BbiX P 

HnH eMy COOTBeTCTBYIOIUee, npH6nH)KeHHOe 

V BbiX ( t..l) 
V BhiX (0) 0 < w < w 

- p ~I R 

-tl:/wC = VBhiX (O)w I>/ w , w > w P 

/1/ 

/2/ 

r,ne V BblX(O)· MaKCHManbHO ,nonycTHMa.ll /MaKCHManbHa.ll 113 npH·
Ha,nne)KalUHX nHHCHHOMY ,nHana30HY KaCKa,na/ aMnnHTy,na BbiXO,nHoro 
CHrHana B HHTepBane qaCTOT 0 ;S w 6 W p. B norapHcPMH'IeCKHX OC.IIX 
Bbipa)KeHHe /2/ 'MO)KeT 6biTb 3aDHCaHO B BH,ne 
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20lg I V BbiX (w) I ~ 
~ 20lg I VBb!X (OJ I 

~ 20lg I VahiX (0) I 

O<w<w, 
- r /3/ 

- 20lg{w/w ) w>w · 
p p 

113 /3/ cne.nyeT, qTo ecnH npHnHcaTb ToqKe W P (O) 3HaqeHHe 

20lgl ~blX(OJI,KaK 3TO c,neJiaHO B JieBoii qacTH pHC. 2, TO llAl.IX 
KacKa,na lf·~(w} a onpe.neneHHOM MacwTa6e 6y,neT H3o6pa)KaTb 

rpaHHUY ero JIHHeiiHoro ,nHana3oHa no Bbixo.nHoMy cHrHany. 

B pH.ne cnyqae8 none3HO TaK)Ke HMeTb Bbipa)KeHHH, onpe.ne

JIHJOIUHe JIHHeHHbiH ,nHana30H KaCKa,na no BXO,nHOMY CHrHaJiy npH 

3aMKHYTOH o6paTHOH CBH3H 

VBbiX (0}/ Ka (0) O<w<w 

\ 
- p 

V ax (w) = VabiX (0) w !w Ka(O) wp<w<w 3 p -

V BbiX (0Jwp/w 3 Ka(O) w > w 3 

HJIH B JIOrapH!IJMHqecKHX OCHX 

20lg I Vax.(O}I 

20lg I VBbiX (O}I-W3 (0)- 0 ::;w < w, 

\ 20 lg I Vah>X (OJ I - Wa (OJ- 20 lg(w/w, J 

20lg I VabiX (0} 1- lb (0) "- 20lg( w
3

/ wt>). 

/4/ 

/5/ 

w <w<wa I> . 

w> wa• 

H3 /5/ cne.nyeT, qTo ecJIH ToqKe WI> (0} npHnHcaTb Ha ocH 

op,nHHaT 3HaqeHHe, 20lg I Vabxx(fJ}I-W3 (0), t<aK 3TO c.nenaHo B npaaoii 

qacTH pHc. 2, TO JJ A l.IX KacKa.na WI> ( w) _ B HHTepaane qacToT 

0::; w :S w 3 6y,neT H306pa)Ka Tb B onpe,neneHHOM MaCWTa6e rpaHHUY 

ero JIHHeiiHOrO ,nHana30Ha no BbiXO,nHOMY CHrHaJiy npH 3aMKHYTOH 

neTJie o6paTHOH CBH3H. llpH w > w 3 MaKCHMaJibHO ,nonyCTHMaH 

aMnJIHTy,na BXO)l.HOrO CHrHaJia He 3aBHCHMa OT qacTOTbl,_ T.e. 

rpaHHUa JIHHeHHOrO ,nHana30Ha KaCKa)l.a ,nJIH 3TOH 06JiaCTH qaCTOT -

npHMaH JIHHHH, napanneJibHaH ocH a6cuHcc /npHMaH Ali Ha pHc.2/. 

llonyqeHHble Bbipa)KeHHH nerKo pacnpocTpaHHTb H Ha cHrHaJibi, 

OTJIHqHbie OT CHHYCOH)l.aJibHbiX. TaK, HanpHMep, OHH noJIHOCTbiO 

cnpaBe)l.JIHBbl )l.JIH CHrHaJIOB C CHHYCOH,naJibHOH !IJopMOH !IJpOHTa 

v (t} 

6, 

0 I Va • sinwt 

v a 

t < 0 

O~t S.fTT/2w) 

t~(TT/?w). 
/6/ 

,!J;JIH HMnyJibCOB )l(e C !IJopMOH !IJpOHTa, OTJIHqHOH OT CHHYCOH)l.aJib

HOH, MO)KHO npHMeHHTb annpoKCHMaUHJO. TaK, ,nJIH cHrHana c 

3KCnOHeHUHaJibHbiM !IJpOHTOM HapacTaHHH 

t <o \:.ri-Va (t} /7/ 
exp(-t/r)) t > 0 

B03MO)I{Ha annpOKCHMaUHH !IJYHKUHeii, COBna)l.aJOIUeii C paCCMOTpeH

HOH paHee 

0 t < 0 

v (t) = \ V • • •i• w< • v. • •i•(<f2,J O<t<T/4 /8/ 
a - -

Va 
' t > T/4, 

rne T = (2TT/w)= 11/ 2r - nepHo.n !IJYHKUHH Va sin( t/ 2 r) . 
• llpe)l.CTaBJieHHbiH MaTepHaJI BeCbMa 3!IJ!IJeKTHBHO MO)KeT 6biTb 

HCllOJib30BaH npH pa3pa60TKe KaCKa)l.OB YCHJieHHH HJIH npH onpe

)l.eJieHHH orpaHHqeHHH Ha BpeMeHHbJe H aMnJIHTYJI.Hble xapa:!(TepH

CTHKH CHrHaJIOB H3BeCTHOrO KaCKa)l.a. 

PyKonuc& nocmynwza e U30ameA&cKui1 omoeA 
28 ¢eepaAJI 197i! zooa. 
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