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AnrenoB H. H up. PIO - I063I 

nHHHSI CB>i.::H llflSI nepeli&'IH UHijlpOBbiX li8HHbiX B 3-C&HTHMeTpOBOM 

liH&nsaoue CB'"i 

Paapa6oraua nHHHH nnH nepena'IH li&HHhiX B 3-caHTHMeTpOBOM 

nHanaaoae CB'"i c nponycKHoll cnoco6HOCTbiO 5xi06 6HT/c, nHHHH HMeeT 

ae6onbwHe ra6apHThi, Bhmonaeua Ha coBpeMeHHhiX TBepnoTenbHhiX npH6o-

pax. npHBOilHTCSI 6noK-CXeMa nHHHH 1 paCCMOTpeHbi OTllenbHhie yanbi 

H H~ xapaKTepHCTHKH. 

nHHHSI npellH83H&'IeHa llnH CBSI3H C HCTO'IHHKOM HOHOB CHHXpoljla-

30TpOH8 0l-Hil1, Ee MO)KHO HCUOflb30B8Tb B CHCTeMaX llflSI nepeli&'IH 

H o6pa6oTKl' ll8HHbiX B HBY'IHblX 3KCnepHMeHT8X1 llnH CBSI3H C 38M. 

Pa6ora BbmonHeHa B HncTHTyTe aneKTpOHHKH 5onrapcKoll aKalleMHB 

aayK H na6oparopHH Bb!COKHX 3HeprHII Ol1.Rl1. 

llpeopBBT 0fi'loeJUIBeBBOrO BBCTBTYT& B.llCPBWll BCCJIC.IlOB&BRI. JlYfiD 1977 

Angelov I. et al. PIO - I063I 

Ultra High Frequency Digital Transmission 
Line in the 3-cm Region 

Ultra high frequency transmission line in 3-cm 
region has been developed, The speed of digital data 
transmission is of 5.106 bit/c. The line has small di
mensions and is based on the solid state components. The 
principles of the line organisation and peculiarities 
of elements are described, The line could be used for 
serial data transmission from physics experiments to 
computers. 

The described system has been developed in the 
Institute of Electronics of Bulgarian Academy of Sciences 
and in the JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 19'l'l 
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CoBpeMeHHble TBep,noTenLHLie npH60pbl cBepxBbiCOKHX 
qacToT ;csq I ,,naiOT B03MmKHOCTL coJ,naBaTL Manora6a
pHTHble CBq ycTpOHCTBa, Haxo,nHII.{He CaMOe WHpOKOe npH· 
MeHeHHe. B 'laCTHOCTH, OHH HCllOllb3YIOTCH ,nnH C03,naHHH 
llHHHH H nepe,na'IH UH~pOBbiX ,naHHbiX/l/,r,ne peanH3YIOTCH 
60llbWHe HH~OpMaUHOHHble B03MO>KHOCTH ,nHafla30Ha CBq / 2~ 

B HacToxmeM coo6meHHH onHCbiBaeTcH TBep,noTenLHaH 
llHHHH ,nnH nepe,na'IH ,naHHbiX B 3-caHTHMeTpOBOM ,nHanaJO· 
He CBq, JIHHHH o6na,naeT nponyCKHOH CllOC06HOCTbiO 
5 M6um/c H y,no6ua .nnx 6LICTpoii nepe,na'IH ,naHHbiX Ha He-
6onLwHe paccTOHHHH /- 20 M/. 0Ha HMeeT ue6onLWHe 
ra6apHTbl H BeC, npOCTa B HaCTpOHKe H 3KCnnyaTaUHH, 
o6na,naeT M06HnbHOCTbiO • fl03BOllHeT nerKO MeHHTb pac· 
nono>KeHHe npHeMHo- nepe,naromHx nyHKTOB. 

JinOK·CXeMa CBq llHHHH nepe,na'IH UH~pOBbiX ,naHHbiX 
noKaJaHa Ha puc. I. KoMnneKT nHHHH BKnroqaeT ,nBa npHeM· 
Ho·nepe,naiOII.{HX 6noKa. fiepe,naT'IHK COCTOHT H3 reHepaTO" 
pa Ha ,nHo,ne raHHa I' Mo,nynHTopa 3, UHPKYllHTOpa 4 H aH
TeHHbl 5. Anx pa3BH3KH reHepaTopa I OT nHHHH nepe,na'IH 
Ha ero BbiXO,ne BKlliO'IeH ~eppHTOBbiH BeHTHllb 2. B llpHeM· 
HYIO 'laCTb BXO,nHT: aHTeHHa 5, ,neTeKTOpHaH rOllOBKa 6 H 
yCHllHTenL-~OpMHpOBaTellb 7. QHpKyllHTOp 4 OT,nenHeT ne
pe,naiOII.{HH TpaKT OT npHeMHOro. 

KoHCTPYKUHH reHepaTopa Ha ,nHo,ne raHHa noKaJaHa 
Ha puc. 2. AHo,n BCTaBneH B KoaKcHanLHLIH pe3oHaTop 2, 
,nllHHa KOTOpOrO MO>KeT MeHHTbCH npH flOMOIUH HaCTpoeq
HblX Waii6. QeHTpanLHblH npOBO,nHHK 7 H30llHpOBaH OT Kop· 
nyca 1 H30llHTOpOM 9. flo npOBO,nHHKY 7 no,naeTCH flOCTOHH" 
Hoe HanpH>KeHHe nHTaHHH ,nHo,noB. KpyrnaH ,nHa~parMa 6 
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Puc. 1. EAoK- cxe.Ma AuHuu nepeoa'lu. 1- zeHepamop Ha ouooe 
FaHHa; 2 - eeH111UAb; 3 - MoOyA.Jimop; 4- mpexnAe'leeou t~up
KYA.IImop, 5 - QH111€HHa, 6 - oemeKmopHa.JI ceKijU.JI; 7 - ycuAu-
111€Ab-djop.MupoeameAb; 8- numaHue. 

ocy~eCTBllJieT CBJI3L Me)K~y pe30HaTOPOM 2 H Harpy3KOH 
reHepaTopa. CB113L perynupyeTCJI BHHTaMH 4. BHHT 12, 
nona~aiO~HH B MaKCHMYM 3lleKTpH'IeCKOro llOllJI, nnaBHO 
nepecTpaHBaeT qacToTy reHepaTopa. reHepaTop HMeeT 
cne~yiO~He xapaKTepHCTHKH: BLIXO~HaJI MO~HOCTL - 15 MB111, 
MexaHH'IecKaJI nepecTpoiiKa qacTOTLI - B npe~enax 10-15o/o, 
TeMnepaTypHLJH K03cW!HUHeHT BLIXO~HOH MOJUHOCTH -
1,23o/o/°C, nHTaHHe reHepaTopa 7712 B, 0,15 A B 3aBH
CHMOCTH OT THlla ~HO~a. 

ct»eppHTOBLIH UHPKYllRTop 4 /puc. 1/ - cTaH~apTHLIH, 
Tpexnne'leBoii. BonHOBO~HLIH "Y" UHPKYnRTop HMeeT cne
~YJO~He xapaKTepHCTHKH: llOTepH B llp11MOM HanpaBneHHH -
0,4 06; H30ll11UH11 - 30 06, nonoca nponycKaHHJI - 10o/o, 
HanpaBneHHe Bpa~eHHJI A - 1i - B. 

Mo~yn11Top noKa3aH Ha puc. 3. ,D;uo~ 7 BCTaBneH B Bon
HOBO~ HOpManLHOrO Ce'leHHJI. HanpR)KeHHe CMe~eHHJI ~HO
~a no~aeTCJI 'lepe3 UeHTpanLHLIH npOBO~HHK 4, H30llHpo
BaHHLIH OT Kopnyca c noMOJULIO H30nJITopoB 3 H 5. Corna
coBaHHe ~Ho~a c nepe~aro~eii nHHHeii ocy~ecTBnJieTCJI c 
llOMO~LIO HaCTpOe'IHLIX BHHTOB 8. B MO~YllJITOpe HCnonL-
3yeTCJI ~HO~ THna 1A40DIC /4/.Kor~a ~HO~ 3anepT, napa
MeTpLI MO~YllJITOpa ll0~06paHLJ TaK, 'ITO BLillOllHJIIOTCJI yc
llOBHJI nocne~oBaTenLHOro pe30HaHCa. BcJI cBq·MOJUHOCTL 
oTpa)KaeTcJI H nornomaeTCJI B Harpy3Ke BeHTHnJI 2 jew.. 
puc. 1/. llpH OTKpLIBaHBB MO~YllJITOpHOrO ~BO~a, KOr~a qe
pe3 Hero npOTeKaeT TOK OKOllO 2 MA, BLillO.iiHJIIOTCJI ycnOBBJI 
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Puc. 2. FeHepamop Ha ouooe FaH
Ha. 1 - Kopnyc; 2 - pe3oHamop; 
3 - ouoo FaHHa; 4 - Hacmpoe'I
Hble 6UH111bt; 5 - BOAHOBOO; 6 -
OuadjpazMa; 7 - ij€H111paAbHQ.JI JKU
Aa; 8 - wau6a; 9 - U30A.JI1110p; 
10 - wau6a; 11 - KpbiJUKa; 12 -
Hacmpoe'IHbtU euHm. 

Puc. 3. MooyA.Jimop. 1 - Kopnyc; 
2 - pa3'be.M; 3 - U30A.JI1110p; 4 -
OepJKalleAb; 5 - U30A.JI1110p; 6 -
OUOO; 7 - BOAHOBOO; 8 - HQC111po
€'1Hble BUHIIIbl. 

-#1 

napannenLHoro pe3oHaHca, B BCJI CBq-MOJUHOCTL nocTy
naeT Ha BLIXO~ . 

Mo~yn11Top BMeeT cne~yroiUBe napaMeTpw: noTepu B 
npJIMOM HanpaBneHBB - 0,4 06, B30ll11UBJI - 26 06, BpeMJI 
nepeKnJO'IeHBJI - 30 HC. 

BeHTBllL 2 I puc. 1/ npe~cTaBnJieT co6oii weppBTOBLIH 
nupKynRTop c cornacoBaHHOii norno~aro~eii Harpy3Koii B 
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Puc. 4. YnpaaA.RIOUIUU UMnYAbc. 

O.IlHOM llJie'le. ,lJ,eTeKTOpHaJI CeKI.{HJI 6 - CTaH,napTHaJI BOJIHO

BO,nHaJI KOHCTPYKUH.II /3/. AHTeHHa 5 - pynopHa.ll. Ko31}141H

UHeHT CTO.II'IeH BOJIHbl IKCBI -1,20 B llOJIOCe nponycKaHHJI 

5o/o. 
llHHHW CBJI3H MO~HO HCllOJib30BaTb npH npHeMe·nepe

,naqe CHrHaJIOB paJJIH'IHOrO CTaH,napTa. ,lJ,JIJI 3TOH l.{eJIH 

npe.nycMoTpeH 6noK ycHJIHTeJIJI· $opMHposa TeJIJI 7 I puc. II. 
llpHI.{HllHaJibHa.ll CXeMa yCHJIHTeJIJI·$opMHpOBaTeJIJI llOKaJa· 

Ha Ha puc. 5. llocTynalOll.{He Ha BXO,n YCHJIHTeJIJI HMllYJibCbl 

no,naJOTCJI Ha 6aJy TpaHJHCTopa T 1 H ycHJIHBaJOTC.II TpaH-

3HCTopoM T 2 • YcHneHHbiH cHrHan nocTynaeT Ha 3MHTTep

HbiH llOBTOpHTeJib T 3 , T 4 , C BbiXO,na KOTOporo OH qepe3 

$opMHPYWIUYlO uenO'IKY C 8R lO no,naeTCJI Ha MO,nyJIJITOp. 

Mo,nyJIJITOp OTKpbiBaeTCJI Ha BpeMJI .IlJIHTeJibHOCTH HMllYJib· 

ca, H CBl.I-MOIUHOCTb HJJiyqaeTC.II aHTeHHOH. llpH oTcyT

CTBHH Ha BXO,ne 4JopMHpOBaTeJIJI Hallp.ll~eHHJI BbiCOKOrO 

ypoBH.II I -1 ,5 Bl Ha Bblxo.ne $opMHposa TeJIJI nonyqaeTC.II 

Hanp.ll~eHHe, JanHpaJOIUee Mo.nymnopHbiH .nHo,n, H BCJI CBl.I

MOIUHOCTb, llOCTynaJOll.{aJI OT reHepaTopa, OTpa~aeTCJI. Ypo

BeHb, onpe,neJI.IIlOIUHH MaKCHMaJibHOe JaTyxaHHe reHepaTo

pa, Ja.naeT noTeHUHOMeTp R 9 • llpH no,naqe Ha sxo.n $opMH

posaTeJIJI nono~HTeJibHoro Hanp.ll~eHHJI BbiCOKoro ypoBHJI 

Mo.nyn.IITOpHbiH .nHo.n OTKpbiBaeTc.ll, H BCJI CBl.I- MOIUHOCTb 

C MHHHMaJibHbiMH llOTep.IIMH llOCTynaeT Ha HJJiy'leHHe. 3a,n

HHH $pOHT BXO.IlHOro HMllYJibCa JanHpaeT MO,nyJI.IITOp, H JIB· 

HHJI aBTOMaTH'IeCKH nepeXO,nHT B pe~HM "llpHeM" ,no no

CTynneHHJI CJie,nylOll.{ero BXO.IlHOrO HMllYJibCa BbiCOKOro ypoB

HJI. TaKHM o6paJoM, JIHHH.II KOMMYTHpyeTCJI CHrHanoM H 

OTna,naeT Heo6xo,nHMOCTb B .IlOllOJIHHTeJibHbiX ycTpOHCTBaX 

KOMMyTal.{HH pe~HMOB "llpHeM" H "llepe,naqa". 
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Puc. 6. BHeumuu 6UO npu6opa. 

B pe)I(HMe "IlpHeM" cHrHaJI, npHHHMaeMbiH aHTeHHOH 5, 
qepe3 UHPKYJIHTOp 4 llOCTynaeT Ha BXO~~eTeKTOpHOH CeK
UHH /puc. 1/. )l.eTeKTHposaHHbiH cHrHaJI nocTynaeT Ha sxo~ 
ycHJIHTeJIH·<l>opMHf.IOBaTeJIH Ha TpaH3HCTopax T 5 +T9 
I puc. 5/, KOTOpble ~oso~HT ero ~o ypoBHH, ~ocTaToqHoro 
~JIH cpa6aTbiBaHHH KOMnapaTopa SN 74820*. C BbiXO~a 
KoMnapaTopa CHrHaJI nocTynaeT Ha sxo~ 3MHTTepHoro nos
TOPHTeJIH T 10 , o6ecneqHBaiOIUero pa6oTy Ha Ka6eJib. IlpH 

*Texas Instruments. 
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npHMeHeHHH a ycHJIHTene -<l>opMHposaTene /puc. 5/ TpaH-
3HCTopos THna KT316 H KT326 141 o6ecneqHsaeTCH "tJ:ys
CTBHTeJibHOCTb yCHJIHTeJIH npHeMHOH qacTH Jiy'lllle, qeM 
0,1 MB. BbixO~Hoe HanpH)I(eHHe paBHO 4 B. BpeMH Hapa
cTaHHH - 30 HC. TaKHM o6pa3oM, o6ecneqHsaeTCH cornaco
saHHe c ypoBHHMH TT JI. 

Pa3pa6oTaHHaH JIHHHH HcnoJib30BaHa ~JIH nepe~aqH UH<l>
poBbiX CHrHaJIOB OT ycTpOHCTB, HaXO~HIUHXCH Ha flOTeHUHa
Jie 3eMJIH, Ha annapaTypy HOHHOrO HCTOqHHKa "KpHOH" 
CHHxpo$a3oTpoHa OIUIH, Haxo~HIUYIOCH no~ noTeHUHaJioM 
600 KB. 

JlHHHH CBH3H MO)I(eT HaRTH llpHMeHeHHe BO BCeX CJiyqaHX, 
KOr~a He06XO~HMO nepe~aBaTb cpaBHHTeJibHO 60JibWOH 06'beM 
HH$OpMaUHH Ha paCCTOHHHH nopH~Ka 500+ 700 M, OC06eHHO 
KOr~a HCflOJib30BaHHe ~pyrHX CflOC060B CBH3H /HanpHMep, 
Ka6eJibHbiX JIHHHH/ 3aTpy~HHTeJibHO. IlponyCKHYIO cnoco6-
HOCTb JIHHHH MO.>KHO cpaBHHTeJibHO npOCTO flOBbiCHTb ~0 

5.10 7 M6um/c. BHeWHHH BH~ npH6opa noKa3aH Ha puc. 6. 

Jlumepamypa 

1. KoAoco6 M.Ii., IlepezoHo6 C.A. "CBlJ- zeHepamopbl u 
ycuAumeAu Ha noAynpo6oOHUK06biX npu6opax". Co6emcKoe 
paouo, M., 1974. 

2. IloAynp0600HUK06bl€ npu6opbl 6 111€XHUK€ 3A€K111pOC6JI3U. 
B c6. C1/la1/leU noo peo. H.t:P.HUKOAQ€6CKOZO. C6J13b, 
M., 1975, 6bln. 16. 

3. KAU'I C.M. JipoeK111upo6aHue CBlJ- ycmpoilC1116paouoAoKa
fiUOHHbiX npueMHUK06. Co6e111CKoe paouo, M., 1973. 

4. Cnpa60'IHUK Maumpu6opuHmopz, M., 1974. 

PyKonucb nocmyituAa 6 U30a1/leAbCKuil o111oeA 
27 anpeAJI 1977 zooa. 

9 


