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re.epeTop c 'l8CTOTOI 150 Mrn:, CTa6anH3BpOB8BBbll! 
J:B&pn:aMB 

B pa6oTe onBCbiBaeTCR reaepaTOp cTa6•m.aol! 'l&CTOTbl, BbliionaeaRblll 
u MBJ:poc:xeMax cep•• 138. CTa6•na3allBR 'l&CTOTbl ocymecTBnSieTCR cjla3~ 
!lbiM J:OMII8p8TOpOM, J:OTOpbll CpABllliB88T 'l&CTOTy OCIIOBROro re!lep8TOp8, 
noaeneaay~ s 3aaaaaoe 'lBCno pa3, c 'l&CTOTol onop11oro .:sapuesoro re

aepaTopa. 

P a6oTa BblDDnlleHa B Jla6opaTop•• SlllepBblX rrpo6neM OH .HH. 

£lpenpMHT 06be,llMHeHHOrO MHCTKTyTa H,llepHbiX KCCJie,nOBaHKJi 

,ll,y6Ha 1976 

Winkler J. et al. 
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Quartz-Stabilized 150 Me-Oscillator 

The quartz-stabilized oscillator implemented with 
ECL integrated circuits (family 138) is described. Its 
frequency is being stabilized by phase-comparator, which 
compares the principal oscillator frequency divided by the 
defined factor with the frequency of base-quartz-oscilla
tor. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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B 3KCnepHMeHTanbHOB JI)J.epHOB t}lH3HKe WHpOKO HCITOnh-

3yJOTCJI npeo6pa3oBaTenH apeMeHHhlx HHTepaanoB B uat}lpo

aoii KO)J.. 0)J.HHM 83 OCHOBHblX y3nOB TaKHX npeo6pa3oBaTe

neii JIBnJieTcJI reHepaTop cepuH. Tpe6yeMaJI HecTa6Hnb

HOCTh, KaK npaBHnO, COCTaBJIJieT 10-4 + 10-5 , IT03TOMY 

06hlqHo HCITOnh3yeTCJI KBapueBhlB reHepaTOp. 0)J.HaKO co-

3)J.aHHe xaapueaoro reHepaTopa Ha qacTOThi CBhlwe 100 MTij 
Ha OCHOBe cyJ..QeCTBYJOJ..QHX HHTerpanbHblX CXeM npe)J.CTaB

nJieT 3HaqHTenbHble Tpy)J.HOCTH BCne)J.CTBHe He)J.OCTaToqHOB 

HX WHpOKOITOnOCHOCTH. 3TO 06CTOJITenbCTBO 3aTpy)J.HJieT 

B03MO:>KHOCTb B036y:>K)J.eHHJI KBapueBhlX pe30HaHCOB Ha rap

MOHHKaX BhlWe 5. llpHMeHeHHe pe30HaHCHOrO YMHO:>KeHHJI 

KBapueBOB qaCTOTbl npHBO)J.HT K ITOJIBneHHJO 3HaqHTenhHOB 

MO)J.ynJIUHH BblXO)J.HOB qaCTOTbl. 

B )J.aHHOB pa6oTe OITHCblBaeTCJI reHepaTop, CTa6HnH-

3HpyeMhiB xaapueaoii qacToToii. Ero npHHUHn )J.eiicTBHJI 

unnrocTpupyeTCJI puc. 1, a npuHuunuanLHaJI cxeMa npuae-
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Puc. 1 . .5AoK- cxeMa cma6uAbHozo zeHepamopa. 
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.neHa Ha puc. 2. BLixo.n reHepaTopa /HanpHMep, 150 MFijj 
qepe 3 .D;eJIHTeJIL Ha 3 llO.D;aeTCJI Ha O.D;HH H3 BXO.D;OB cila30BO

ro KoMnapaTopa. Ha .npyroii axo.n KOMnapaTopa nocTynaeT 

cHrHaJI KBapneaoro reHepaTopa. BLIXO.D;Hoe HanpJI:lKeHHe 

4la3oaoro KoMnapaTopa qepe3 HHTerpHpyromyro neno"'KY 

H yCHJIHTeJIL llOCTynaeT Ha CTa6HJIH3HpyeMLIH reHepaTOp. 

IlpH B03.D;eHCTBHH .D;eCTa6HJIH3HPYJOIUHX lilaKTOpOB, TaKHX, 

KaK H3MeHeHHe llHTaHHJI H TeMnepaTypLI, o6paTHaJI CBJI3L 

y.D;ep:lKHBaeT 3a,D;aHHOe 3Ha"leHHe "laCTOTLI. 
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Puc. 2. JipuHijunuaAbHUJI cxeMa cma6uAbHozo zeHepamopa. 

Ba:lKHOii qacTLIO acero ycTpoiicTBa JIBJIJieTCJI 4la30BLIH 

KOMnapaTop. B Ka"leCTBe HCXO.D;HOH CXeMLI B3JIT BapHaHT 

H3 pa6oTLI /1/. HcnonL3oBaHHe MHKpocxeM cepHH 3CJI 
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K 138 cymecTBeHHo yaeJIH"'HJio 6LicTpo.neiicTBHe KOMnapa

Topa. 0H COCTOHT H3 .D;BYX 1J; ·TpHrrepOB /MHKpOCXeMLI 

5,6/ H BeHTHJIJI 15 I puc. 2/. 
Me)K.D;y BLIXO.D;aMH TpHrrepoB 5 H 6 nonyqaeTCJI pJI.D; 

HMllYJILCOB, .D;JIHTeJILHOCTL KOTOpLIX 3aBHCHT OT C.D;BHra 

4la3L1 Me)K.D;y BXO.D;HLIMH HMllYJILCaMH H JIBJIJieTCJI nepHO.D;H

"leCKOH lilYHKUHeH C "laCTOTOH 6HeHHJI Me)K.D;y BXO.D;HLIMH 

"laCTOTaMH. IlOCJie ycpe.D;HeHHJI HanpJI:lKeHHJI 3THX HMllYJIL· 

coB B 3aBHCHMOCTH OT 4la3LI ¢ nonyqaeTcJI U( ¢) /eM. 

puc. 3a/. 3To cooTBeTCTByeT HHTerpHpoaaHHIO c RC<<'f6 
IT 6 - nepHo.n 6HeHHJI/. Y"'HTLIBaJI 3a.nep:lKKH qepe 3 norH

"leCKHe 3JieMeHTLI, llOCJie HHTerpHpOBaHHJI HanpJI:lKeHHJI B 

npe,D;eJiaX HeCKOJibKHX nepHO.D;OB 6HeHHJI .D;JIJI ycpe,D;HeHHJI 

HanpJI:lKeHHJI nony"'HM 

(T-T )2 2T 2 
U(td)-!U(O)-U(l)![-...2...- ___a.]. /1/ 

2T 2 T2 

3.necL T - nepHO.D; onopHoro reHepaTopa, T
3 

- 3a.nep:lK

xa pacnpocTpaHeHHJI cHrHana qepe3 norH"leCKHii 3JieMeHT. 

Ha puc. 3a nyHKTHpoMnOKa3aHo U(t'.f) npHf
1
>f

2 
IlpH f1 < f 2 U(t'. f) MeHJieT 3HaK. B pe:lKHMe aBTOMaTH-

qecxoB: llO.D;CTpOHKH "laCTOTLI f 2 npH6JIH:lKaeTCJI K f I 
Bcne.ncTBHe 3Toro nepHo.D; 6HeHHJI yaeJIH"'HBaeTcJI H 6y.neT 

cnpaBe.D;JIHBO T 6 >> RC. Ilo3TOMY HHTerpHpoBaHHOe Ha

npH:lKeHHe U(t'.f) cTpeMHTCJI K U{¢). Mo:lKHO BLI6paTL RC 
TaK, "'TO llpH H3MeHeHHH llHTaHHJI HJIH TeMnepaTypLI B pe

:lKHMe aBTOMaTH"leCKOH llO.D;CTpOHKH rp BCer.na HaXO.D;HTCJI 

B6JIH3H 0. 3TO 3Ha"'HT, "'TO B CTa6HJIH3HpyeMOM reHepa

TOpe 6HeHHJI B03HHKaiOT TOJILKO npH ero BKJIIO"leHHH H JIB· 

JIJIIOTCJI CJie.D;CTBHeM nepeXO.D;HLIX nponecCOB. 

H3 BLipa:lKeHHJI I 1/ MO:lKHO nerxo nony"'HTL ycnoBHe 

T 3 <JT. /2/ 

rpaHH"'HOe YCJIOBHe /2/ pa60TLI 4la30BOro KOMnapaTopa 

CBJI3aHO C HCllOJib30BaHHeM .D;JIJI ero llOCTpoeHHJI TpHrrepOB 

THna "3amenxa". H3 BLipa:lKeHHJI cne.nyeT, "'TO 3a.nep:lKKa 

pacnpocTpaHeHHJI cHrHana qepe3 norH"leCKHH 3JieMeHT T
3

-

- 5 HC .D;JIJI MHKpocxeM cepHH 138 orpaHH"'HBaeT onopHyro 

qacToTy $50 MFij. Ha3Ha"leHHe 3JieMeHTOB Ha npHHUH-
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miaJTLHoii cxeMe I puc. 2/ cne.n.yro~ee: 3JieMeHTLI 1 H 2 -
rt:!HepaTopLI Ha 150 H 100 MF1.1, cooTBeTCTBeHHo; 3 H 4 -
3neMeHTLI ynpaaneHHB TOKOM, a , cne.n.oaaTeJILHO, H qac
TOToii reHepaTopoa; 16-17 - .n.enHTeJIL qacTOTLI Ha 2/2 / ; 

18,19,20 - .IJ.eJIHTeJIL qaCTOTLI Ha 3; 13 H 14 - HHBepTOpLI, 
HCDOJIL3yeMLie B KaqecTBe 6y4JepHOrO KaCKa.n.a; HHBepTOpLI 
7 ... 9 H 10 ... 12 4JopMHpyiOT KOpOTKHe HMDYJILCLI, KOTOpLie 
He06XO.!J.HMLI .U.JIB npaBHJILHOB pa60TLI KOMDapaTopa. 
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Puc. 3. ,auazpaMM&a {/Ja3oeozo KOMnapamopa a/. CpeoHue 
Hanp.uceHUJI KOMnapamopa ·U ( cp) u U ( 11 f) ; T = 20 HC u 
T3 = 4 HC' umax=IU(O)-U(l)l; 6/U(cp) KaK Ha puc. a/, HO 
U ( 11 f) =0; e/ . H3.wepeHHoe HanpJIJKeHue U(f2 ) Ha exooax 
cxeM 3 u 4 puc. 2. 
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Ha 3JieMeHTe 21 BLIDOJIHeH KBapueBLIB reHepaTop Ha 
50 MF1.1. BLI6op Tpe6yeMoro reHepaTopa ocy~eCTBJIBeTcB 
TYM6JiepoM K, pacnono:>KeHHLIM Ha nepe.n.Heii: naHeJIH 6noKa. 
~JIB HOpMaJILHOB pa60TLI BLIXO.!J.HLIX KaCKa.IJ.OB Ha qaCTOTe 
150 MF1.1 HcnoJIL30BaHLI TpaH3HCTOPLI KT335 c KoppeKTH
PYID~MH 3neMeHTaMH a 3MHTTepHoii: uenH H .n.Ho.n.aMH 
K~513, CMe~aro~HMH ypoaeHL 6a3 TpaH3HCTopoa. 

Cne.n.yeT OTMeTHTL oco6eHHOCTH neqaTHoii: nnaTLI, Ha 
KOTOpoii: C06paH reHepaTOp. 0Ha COCTOHT H3 3 qacTeii: 
/BLI.U.eJieHLI DYHKTHpOM Ha npHHUHDHaJILHOB CXeMe/, He 
HMeiO~Hx o6~eii: "3eMJIH". CHrHaJILI Me:>K.IJ.y oT .n.enLHLIMH 
DJiaTaMH nepe.n.aiOTCB DO KOaKCHaJILHLIM Ka6enBM, Ha KOTO
pLie Ha.IJ.eTLI 4JeppHTOBLie KOJILUa. 3TH MepLI ll03BOJIHJIH 
CHH3HTL MO.U.YJIBUHIO BLIXO.!J.HOB qaCTOTLI, o6ycJIOBJieHHYIO 
pa6oToii: KBapueaoro reHepaTopa H .n.enHTeneii: qacTOTLI .n.o 
ypoBHB 1~. 

B .n.Hana3oHe H3MeHeHHB nHTaHHB 6±0,5 B HecTa6HJIL

HOCTL BLIXO.!J.HOB qacTOTLI MeHLWe 10-4• 0Ha COOTBeTCTBy
eT HeCTa6HJILHOCTH KBapueaoro reHepaTopa llpH H3MeHeHHH 
llHTaHHB. 

B 3aKnroqeHHe aBTOpLI noJIL3YIOTCB cnyqaeM BLipa3HTL 
6naro.n.apHOCTL B.<I>.Iiopeii:Ko, <I>. ra6pH3JIIO, B. T .CH.n.opoay 
3a none3HLie o6cy:>K.n.eHHB H ps.n. npaKTHqecKHX coaeToa, 
H.A.IinHHoay 3a MOHTa:>K 6noKa. 
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