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,UJUI ATMOC<l>EPHOfO KAHAJIA CB513lf 



BBE,n:EHI1E 

enmKHOCTb 6opb6hl C IIOMexal\m Ha ycK0pHTenbH0M K0MIIneKce yBentttrnBaeTC51 

H3-3a urnpoKoro CIIel<Tpa pa6o'IHX CHrttaITOB CHHxpoq>a30TPOHa H HYKIT0TPOHa [ 1] H, 

CO0TBeTCTBeHH0, CHrHanOB napa3HTHbIX HaBO,!l.OK. bOilbllllle TPYAH0CTH B03HHKalOT 

H IIPH aBTOMaTH3al].HH HOHHblX HCT0'IHHK0B [2, 3], pacIIOilO)KeHHbIX Ha BblC0KOBOilbT

HOii nnaTq>OpMe II0A IIOTeHJ..{HaIT0M - 750 KB OTHOCHTellbHO 3el\1Illl H B pa,!1.HaU.HOHHOii 

30He. 

Kap,!1.HHaITbHOe perneHHe 3THX npo6neM MO)KeT 6bITb ,!l.OCTHrHyTo 3a C'leT rnupo

Koro BHe,!1.peHH51 0IITH'leCKHX IlHHHii CB513H, aKTHBH0 pa3pa6aTbIBaeMbIX B nocne,!l.HHe 

ro,!l.bl. IlocKOilbKY 0IITH'leCKa51 CB513b HCII0ilb3YeT B Ka'leCTBe HOCHTen51 HHq>OpMaU.HH 

CBeT, npe,!1.CTaBn5llOU-lHii co6oii :ineKTpOMarHHTHbie Kone6aHH51, TO II0 aHanoruu C 

:inel<Tp0CB513blO ee II0,!1.pa3,!].eAAlOT Ha ,!I.Ba BH,!].a: «IIpOB0AHyIO» H «6ecnpOBOAHYlO» 

0IITH'leCKYlO CB513b. OCHOBHb!M HanpaBneHHeM OIITH'leCKOii CB513H 5IBIT5leTC51 BHe,!1.pe

HHe B npaKTHKy BOITOK0HH0-OIITH'leCKHX IlHHHH CB513H (BOnC) [ 4-25], IIOCK0ilbKY 

y)Ke pa3pa6oTaHb1 BOilOKOHHbie CBeTOBO,!J.bl C 3aMe'laTenbHbIMH xapaKTepHCTHKaMH 

nepe,!1.a'IH. O,!J.HaKo OIITH'leCKa51 CB513b, IIOCTpoeHHa51 II0 IIpHHIJ.llIIY nepe,!1.a'IH HHq>op

Mau.nu B OTKpbITOM IIp0CTpaHCTBe, TaK)Ke npe,!1.cTaBn5leT 3Ha'lHTellbHblH HHTepec. 

eoBpeMeHHhie ,!J.0CTH)KeHllil B o6naCTH :ineKTPOHHOH 6a3bl 0IITH'leCKHX IlHHHH 

CB513H IIO,!l.TBep)K,!l.alOT u.enecoo6pa3HOCTb H CBOeBpeMeHHOCTb paCCMOTpeHH51 B03-

MO)KHOCTH C03,!l.aHllil H BHe,!1.peHH51 Ha :ineKTPOqJH3H'leCKHX ycTaHOBKaX (3<l>Y) B006-

me, H Ha HyKnoTpOHe B qacTH0CTH, aTMOCq>epHb!X CHCTeM nepe,!1.a'IH HHq>OpMaU.Hll. 

«OTKpb!Tblli OIITH'leCKHH Kattan» (KnaCCHq>HKal].H51 asTopa) [24]' MO)KeT ncnonb30-

BaTb B Kaqecrne HOCHTen51 l1Hq>OpMau.1m KpacHoe 630-880 HM H HHq>paKpacHoe 

920-960 HM - H3nyqeHJ.I51, HCTO'IHHKOM KOTOpb!X 5IBil5llOTC51 nonynpOBO,!l.HHKOBbie 

na3epbl H CBeT0,!J.HO,!l.bl. 

BO3MO)l(HOeTI1 IIOeTPOEHlliI OITTW-IEeKHX IIPI1EMHI1KOB 

IlpHeMHHK 5IBIT5leTC51 KillO'leBblM :ineMeHTOM OIITH'leCKOH CHCTeMbl, npH'IeM OH 

HMeeT 0,!l.HHaK0BO Ba)KHOe 3Ha'leHHe KaK B CHCTeMaX CB513H Ha 6onbllllle pacCT05IHH51, 

TaK H M51 nepe,!1.a'IH ,!l.aHHb!X Ha Manbie paCCT05IHH51 H He3aBHCHM0 OT Toro, C KaKoii 

CKOpOCTblO ocymeCTBAAeTC51 nepe,!1.a'la ,!l.aHHb!X - C Manoii HJIH 60JibllIOH. ITpneMHHK 

BOCIIpHHHMaeT IIa,!].aIOmHii CBeT H npeo6pa3yeT ero B :ineKTPH'leCKHH CHrHaJI, C0,!1.ep

)Kamnii HHq>OpMaU.HlO, BBe,!].eHHYlO B nepe,!1.aIOmnii MOAYJ!h CHCTeMbl CB513H. 

3a,!].aqa pa3pa6oTKH 3aKnIOqaeTC51 B TOM, 'IT06b! CBeCTH K l\UIHHMYMY KOITH'leCTBO 

OIITH'leCKOll MOU-lHOCTH, KOT0pa51 ,!l.OIT)I(Ha IIOCTyIIHTb Ha IIpHeMHHK, M51 Toro, 'ITO-
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6b! o6ecne'll!Tb 3a,!l.aHHYlO qacT0Ty 0)].H06HTOBblX ornn6oK ,!l.Il51 U.Hq>pOBblX CHCTeM 

HJIH BblCOK0e OTHOWeHIIe cnrttan/wyM M51 attanoroBblX. TaKa51 MHHHMIBaU.H51 Heo6-

XO,!J.HMa II OTO MY, 'ITO Hll M0U-lHOCTb nepe,!1.aT'lHKOB, HH Manoe 3aTyxaHHe KBapu.eBblX 

B0ITOKOH (ecnH pe'lb U,!].eT 0 BOne) He ,!1.a!OTC51 ,!1.ellleBO. 

3TOT l\lHHI!ManbHblli ypoBeHb MOU-lHOCTH Hllll llYBCTBHTeilhHOCTH IIpHeMHHKa 

npeACTaBn5leT co6oii cnO)KHYIO q>yHKU.HIO napaMeTpOB KOHCTPYKU.HH. KpoMe Toro, 

cymecTBylOT H J.J.pyrne K0HCTPYKTIIBHbie coo6pa)KeHH51, II03B0AAlOU-lHe, HanpHMep, 

yseml'lHTh 'lYBCTBUTeJibHOCTb ycTpoiicTBa 3a C'leT H3MeHeHH51 )].HHaMH'leCK0ro J].Ha

na30Ha. ITocJie,!l.HIIH npe,!1.CTaBn5leT co6oii Mepy Toro, B CK0J!h llIHpOKHX npe,!1.enax MO

)KeT MeH51TbC51 BXO,!l.HOH CHrHan IIpHeMHHKa, o6ecne'lnBa51 IIpH 3T0M ,!l.OCTaTO'lHbIH 

ypoBeHb curttana Ha BhIX0,!l.e. 

OeHOBHblE KOMITOHEHTbl 

OnTH'leCKHii npHeMHHK C0CTOIIT H3 q>OTO,!l.eTeKTOpa, KOTOpb!H ,!l.eiicTByeT KaK 

npeo6pa3oBaTeJib 0IITH'leCKHX CHrHMOB B 3JieKTPH'leCKHe, ManornyM5IU-lero npe,!1.

ycHnHTeJI51 (M51 IIOBbillleHH51 0THOllleHH51 CHrHan/rnyM) H OCHOBH0ro ycnnnTeAA, KO

TOpblH npeo6pa3yeT cna6b1e CHrHanbI q>OTO,!l.eTeKTOpa, IIOBblllIM HX aMIIJIHTYAY ,!1.0 

Heo6XO,!l.HMOro ypoBH51 11 0Tq>HilhTPOBbIBa51 BHellIHHe II0MeXH II rnyM. TaKa51 :meKTPH

qecKa51 cxeMa MO)KeT 6h!Tb IIpHCIIOco6neHa M51 npHeMa KaK u.nqipoBbIX, TaK H aHano

roBhlX CHrHanOB, 'ITO ,!l.0CTHraeTC51 nyTeM ,!l.06aBneHH51 TaKHX cneu.HanbHb!X cxeM, KaK 

nornKa IIpHH5ITH51 perneHllil AJl51 U.Hq>pOBb!X H cxeMa ,!l.eM0AYJI5IU.Hll ).I.AA aHanoroBblX 

YCTPOHCTB. 

B Ka'leCTBe q>OTO,!J.eTeKTopa M0)KeT 6b!Tb HCII0Jih30BaH p-n-, p-i-n- nnn naBHHHblH 

).I.HOA [26], X0T51 B HbIHellIHHX K0HCTPYKU.H5IX BOne nepBoro II0KOJieHH51, HCII0Jib3Y

eMblX Ha 3<l>Y, 3TO qame Bcero p-i-n-,!1.HO.D.. OH o6na,!l.aeT Hatt6onbrnHM 6bICTPOAe»

cTBHeM. B 0TJIH'!He OT II0CJie,!l.Hero, naBHHHblH ,!l.IIO,!l. o6ecne'lHBaeT ycttneHHe T0Ka, 

0).1.HaK0 TPe6yeT AAA 3Toro IIO,!l.a'IH HaIIp5I)KeHllil B HeCK0JibK0 ,!l.eC5ITK0B H )].a)Ke C0TeH 

BOilbT. naBHHHhle ,!1.II0,!l.bl HMelOT 60JibllIYIO llYBCTBHTenbH0CTb, MeHbllIYIO 3KBHBa

neHTHYIO MOU-lHOCTb rnyMa. O.D.HaKO p-i-n-,!1.HO,!l.bI npome, ,!l.ellleBne, HMeIOT ny'-lllIYIO 

TeMIIepaTypHyIO CTa6IIJlhHOCTb, 6onbllIYIO Ha,!].e)KH0CTb. 

BbIEOP 3nEKTPI1qEeKOJ1 eXEMbl 

~ J.J.aITbHe»rneii o6pa6oTKll cnrnana npneMHIIK0M TOK, reHepttpyeMhIH q>OTO,!l.e

TeKT0pOM, ,!J.0JI)KeH 6h1Th npeo6pa30BaH B CHrHan ,!l.0CTaT0'IHOro ypoBH51, IIpH'IeM 

O'-leHb Ba)KH0, 'IT06hl npe,11,ycIIJIHTeJih ocymecTBJI5IJI 3TO C MHHHMaJibHb!M BHeceHHeM 

rnyMa B CHCTeMy, IIOCKOJibKY '-leM MeHbllle rnyM, TeM 6onee '-lYBCTBHTeneH npneMHIIK. 

IloTIOMY nepBblH KaCKa,11, yc11neHID1 CTP0HTC51 nn6o Ha II0JieB0M, nn6o Ha 6nnon5IpHOM 

TPaH3llCT0pe. TaK )Ke KaK H B cnyqae Bb16opa q>OTO.D,eTeKTOpa, Bb16op TPaH3HCT0pa 3a-
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BHCHT OT Ha3HaqeHID! onTHqecKOH CHCTeMbl. ,ll,JUI umppOBbIX CHCTeM, Hanpm,tep, Tpe-

6y!OIUHX BblCOKOH CKOpOCTH nepe,!l,aqH ,[J,aHHbIX, npenMyIUeCTBO Ha CTOpOHe fomo

m1pHoro TpaH31ICTOpa, noCKOJihKY OH o6Jia,[J,aeT nyqwm,m wyMOBbll\lH xapaKTepu

CTHKaMn. 

He3aBHCUMO OT Toro, qTo HCnOJib3YeTCll - noneBOH HJIH 6HIIOJillpHb!H TpaH311-

CTOp, - ,[J,Jlll IIOCTpOeHHll npe,!l,yCHJIHTeJill HMelOTCll ,[J,Ba Bapuaurn: 

- BhICOKOHMne,[J,aHCHbIH (HHTerpupy!OIUHtt), npe,!l,CTaBJ!ll!OIUHH co6oii ycHJIH

TeJib TOKa; 

-TpaHCHMIIe,[J,aHCHblH YCHJIHTeJib ( C OTpHUaTeJibHOH o6paTHOH CBll3blO ), npe,!l,

CTaBJ!ll!OIUHH co6ott npeo6pa3oBaTeJih TOKa B Hanp»)Kettue. 

l1HTerpHpy!OIUHH ycHJIHTeJib yMeHbwaeT wyM OT Bcex UCToqHHKOB IIOMex AO 

a6COJI!OTHOro MHHUMyMa. O,[J,HaKO npH 3TOM Ka)K,[J,b!H OIITonpHeMHHK ueo6XO,!l,11MO 

IIO,[J,BeprnyTh HH,!l,HBHAYaJibHOH HaCTpOHKe H TeMnepaTypnott KOppeKUHH, qTo CBll3a

HO c onpe,!l,eneHHOtt noTepett BpeMeHH. KpoMe Toro, AHHaM11qecK11H AHana3oH TaKott 

KOHCTpyKUHII orpaHuqeH. 

TpancnMne,!l,aHCHhitt ycnnnTeJih o6ecneqnBaeT umpoKylO r10nocy u 6onhw11ii 

,!l,HHaMuqecKIIH ,[J,Uana30H no cpaBHeHU!O C HHTerp11py10IUHM ycHJIHTeJieM, XOTll OH 11 

HeCKOJ!bKO ycTynaeT eMy no llIYMOBbIM xapaKTepncntKaM. 

XAP AKTEPI1CTI1KI1 <l>OTOIIPHEMHHKOB HA OCHOBE 

OIIEP AU:HOHHbIX YCHJIHTEJIEH (OY) 

,ll,Jill C03,[J,aHn» CHCTeM npoBO,!l,HOH II 6ecnpoBO,!l,HOH (aTMOc<pepnoii) omuqecKOH 

CBll3H Heo6xo,!l,HMbl qJOTonp1teMHbie ycTpOHCTBa C lllllpOKOH IIHCpopMaUHOHHOH no

JIOCOH 1t MaJIOH noporoBOH MOIUHOCTblO BXO,!l,HOro onTHqecKoro CllrHa'la. 3TOMY Tpe-

6oBaHlll-O B OCHOBHOM OTBeqaeT CXeMa TpaHCHMIIe,!l,aHCHOro yc1tJil1TeJill, TaK KaK qio

TO,!l,llO,[J, ( <1> ,ll,) Harpy)KeH Ha MaJihIH BXO,!l,HOH llMne,[J,anc. 3To o6ecneqnBaeT onTHMaJib

HhIH OTHOCIITeJibHO 6bICTpO,[J,eHCTBllll pe)KllM <1>,ll, ll pacmHplleT HHCpopMaUllOHHY!O 

nonocy npIIHllMaeMbIX CllrHaJIOB YCTpOHCTBa B uenoM. YnpomenHall 3KBHBaJieHTHall 

cxeMa TaKoro ycTpoiicTBa npIme,[J,eHa Ha puc. 1. <1> ,ll, npeACTaBneu reuepaTopoM qioTo

TOKa f cp, 3alllyHTHpOBaHHOro eMKOCTblO c,r BbIXO,!l,HOe uanpll)KeHne qJOTOnpueMHH

Ka: 

VBhIX 
-Roel cp 

(1+ juYC 0 e )+ Roe (1+ jro,8 x )(1+ jro,y) 
RaxKH 

nonoca nponycKaeMbIX qaCToT (no ypoBH!O - 3 A6): 

K 
f = II npu K II >> 1, 

21tRoe(CJ:1 +Cax) 
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(1) 

(2) 

aKTIIBHall COCTaBJill!OWall BXO.UHOro 111\llle,!l,aHca: 

R = Roe 
BX K 

II 

(3) 

rAe R
0

e - co11ponrn11ett11e o6paTHOtt CBll3H, K
11

- K03cpcjrnuueHT ycuneHHll OY no Ha

npll)Kett111-0, c,1 - BHyTpeHHllll eMKOCTb <pOTO,!)JIO,[J,a, CBX - BXO,!l,Hall eMKOCTb ycumt

TeJlll C yqeTOM eMKOCTll MOHTa)Ka, / cp - qJOTOTOK lpOTO.UHO.Ua. 't y - IIOCTO.llHHa.ll Bpe

MeHH ycumrrenll. 

C uenh!O oueHKH B03MO)KHOCTeH 6hICTpO)lettcTBy101UHX oTeqecTBeHHhIX OY [27] 

6b!JIII ll3fOTOBJieHbl )KCnepHMeHTaJlbHb!e <jJoTonpHeMHbie YCTpOIICTBa Ha !IX OCHOBe C 

p-i-11-qioTO)lllO)lOM <1>,ll,-272. YcTpo11crna HCIIhIThIBaJIHCh B cocrnBe Kanana BOJIC c 

HcT011tt11KoM H3Jiyqemrn HJITIH-301-1, cna6)KeHHhIM cneu11aJibHoii <pOKOHH011 naca)l

Koii )lJI.ll CTb!KOBKll C MHOrOMO)lOBb!Mll CBeTOBO)laMH ll MOHOBOJIOKOHHb!M KBapue

BblM CBeTOBO)lOM THna KTI-200. O6mee 3aTyxamIe B OnTH'1eCKOM TpaKTe COCTaBJI.ll

no oKoJio 50 )l6. CyMMapHoe BpeM» napacrnmrn HH)KeKUHOHHoro na3epa l1JITTH-301 

Coe 

¢, 
4: 

-- U~x. 

Pttc.1. Y np0II{CHHall :JKBHBaJJCHTHall CXCMa <po

T0TipllCMHHKa Ha OY 

K(f )/K·106 

2 

10S 106 101 f,ru. 

Pttc.2. AMnnttry.UH0-'1aCT0THblC xapaKTCpllCTH
Kll <pOTOTipHeMHHK0B Ha 0CH0BC IIIHp0K0TI0JI0C
HbIX OY: I - K544Y,l]:IA; 2 - K544Y)],2A; 
3 - Kl40Y)],IE; 3 - Kl40Y)].5Ii 
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Ha sepxneM yqacTKe saTI-aMnepuo11 

xapaKTepHCTHKH H lpOTO)lllO

)la <1>,ll,-272, narpy)KeHnoro na 50 OM, 

a TaK)Ke ywupem1e u3-3a )ll!CnepcIm B 

CBeTOBO)le COCTaBHJIO OKOJIO, 10 HC. 

TaKHM o6pa30M, A Y.X ycTpottcrna 

BOJIC npaKTJiqecKH onpe)len.lleTCll 

6bICTpO)lett.CTBHeM OY. Bee yc11mne

JIH BKJI!Oqanucb c R = 110 KOM (puc. 1) 

npH Hanpll)KeHIIH IIHTaHltll + 12 B. 

Ha puc. 2 npuBe)leHhI A Y.X npHeMHhIX 

ycTpOHCTB B o6naCTH BepXHllX 11aCTOT 

C THIIOBb!MH uen»MH KoppeKUllH. 

113 pHC. 2 MO)KHO C)lenaTh 3aKJI!O

qenue, qTo naunyqw11MH A '-IX o6na

)la!OT OH c ne6onhWHMH K03<plpHUH

eHTaMH ycHnemrn (Kl 40Y ,ll,5 n 

Kl 40Y ,ll, 1 ), qrn 06ecneq11BaeT BXO)l

noe conponrnnenue B cxeMe (puc. 1, 

cpopMyna 3) OT 10 )lO 400 OM, T. e. HaH-

6onee OIITHMaJibHYIO BemIq1rny )lJI.ll 

<1>,ll,-272 B qacrnrnoi't nonoce JlO 

10 Mfu. YBenHqenue narpy3KH BhI-

3hIBaeT yxy)lwemte 6blCTpOAeHCTBllll, 

q'[O HaqIrnaeT CKa3b!BaThC.ll Ha 6hI

CTpO)lellCTBIIH ycTpOHCTBa B uenoM. 



YMeHbWem1e Harpy3KH Bbl3bIBaeT 11ponopu1w11aJ1hHOe yseJJH4CHl!e TCl1JIOBOH cocra

BmllOlllCH wyMa. 

To4KH 

Ha puc. 

I 

2 

3 

4 

5 

6 

Ta6.111ua 

R, MOM C, n<l> 

0,024 0,5 

0,082 0,33 

0,36 0,33 

0.91 -

1,2 -

2,4 -

I 

f (-3 ,DJ;), 
Mru 

JO 

8 

4 

3 

2 

0,5 

B rn6n11ue H Ha pttc. 3 IIpHBCAeHhl napaMeTpbl q)OTOIIpHeMHOro yCTpOHCTBa Ha 

octtose OY Kl40Y,U5 c pa3JJH'lHhIMH napaMeTpaMH uen11 o6paTHOH CBll3H, mMepeH

Hbie B cocrnse Kattana BOJIC. 

KC f) /K •/OS 

4 
1 

2 /' 
.1 

105 /0° J0 7 r,ru 

Pnc.3. AMTIJIHT)'AH0-4aCTOTHhle xapaKTepHCTHKH cpoTonpHeMHHKOB Ha 

ocH0Be OY K140Y.D;56 c pa3JJH4HhIMH napaMeTpaMH uenn o6paTHOH 

CBll3H (CM. Ta6nnuy), H3MepeHHbie B C0CTaBe BOJIC 
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6bICTPO,UEMCTBYIOll{l1M <!>OTOTTPI1EMHI1K 

ATMOC<l>EPHOM Jll1Hl1l1 CB513l1 

CTPeMJJCHHe ynpoCTHTb OIITH'leCKYIO cxeMy cpoTOIIpHeMHHKa, o6ecne'lHTb ero 

Bb!COKYIO HaAC)KHOCTb IIpH AOCTaTO'lHOH 3cpcpeKTHBHOCTH B ycJJOBHllX _cpOHOBOH 3a

CBCTKH Ha Jll!HeHHOM ycKop1nene npttBeJJO K HCI10Jlb30BaHHIO B Kal!eCTBe CBCTO'lYB

CTBHTCJlbHOro 3JICMCHTa q)OTOAHOAa <!>,U-256. 

,Unll ynpollleHHll HaBCACHHll Ha JJa3epHb!H H3JJY'laTeJJh KpacHoro AHamnotta (.D.JJH

Ha BOJ!Hbl 645 HM, MOlllHOCTb H3JJY'leHH.ll 3 MBT), 6bm Bb!6paH q)OTOAHOA c 6oJibUIOH 

qJOT04YBCTBHTCJlbHOH IIJIOIIJaAKOH. ,Un.ll yMeHblllCHHll IIJIOTHOCTH 3HeprHH cpoHOBOro 

H3JJY'lCHHll, IIOIIaAaIOlllero Ha q)OTOAHOA, OH ycTaHaBJll!BaeTC.ll nepeA cpOKaJJbHOH 

IIJIOCKOCTb!O npHeMttoro o6beKTHBa, AHaMeTp KOToporo BbI6HpaeTC.ll B npeAeJiax OT 

50 AO 300 MM [28]. MaKCHMaJJbHb!H pa3Mep orpaHH'lHBaeTCll CTOHMOCTb!O ero npH

o6peTeHHll 11 CJIO)KHOCTb!O MOHTa)Ka Ha o6beKTe. 

Jla3epttoe H3JIY'leHHe nonaAaeT Ha npHeMHyIO aHTeHHY -:-- q)OT006beKTHB 

«fEJIHOC-44-2». ,UHaMeTP np11eMHOH anepTyphI o6beKnrna cocTaBnlleT 52 MM, cpo

KycHoe paCCTOllHHe 40 MM. lllnpoKall cneKTPaJJbHal! JIHHIIll H3JIY'leHHll nonynpOBOA

HHKOBOro na3epa He II03BOJI.lleT HCOOJib30BaTh Y3KOIIOJIOCHb!H CBeTOq)HJihTP, 3cpcpeK

TIIBHO CH!I)KaJOII]HH BJIHllHHe cpoHOBOH 3aCBeTKII. IlocKOJibKY Typ6yneHTHOCTb, CB.ll-

3aHHa.ll C HaJJII'!HeM B aTMOccpepe IIOMell]eHHll napoB BOAhI, Macen, 3a.ll,bIMneHHll H 

IIbIJIII Bbl3hIBaeT 3Ha'lHTeJihHb!e cpnyKTyauHH HHTeHCHBHOCTH,Jia3epHoro H3JIY'leHH.ll, 

cpoTonpneMHIIK AOJI)KeH o6ecne'lHBaTb AOCTaTO'lHO UIHpOKHH AHHaMH'leCKHH .ll,Hana-

30H. 

C y'leTOM Tpe6osaHHH H 3KCIIepHMeHTOB, OIIHCaHHblX Bb!Ule, pa3pa6oTaH H H3ro

TOBJieH q)OTOIIpHeMHHK .D.JJ.ll aTMOCcpepHOH JIHHHH CBll3H, 3neKTPHlleCKa.ll cxeMa KOTO

poro npuBeAetta tta puc.4. 

B cpoTOIIpHeMHHKe HCIIOJib3YCTC.ll 06pan1ocMell]eHHblll q)OTOAH0.11, <l>,U-256, co6-

CTBeHHa.ll eMKOCTb p-n-nepexoAa KOTOporo MO)KeT HMeTb BeJIH'lHHY OKOJIO 1 H<l>, 'ITO 

cymecrne11110 3aTPYAHlleT AOCTH)Kettue TPe6yeMoro 6bICTPOAeiicTBHll. TaKHM o6pa3o

M TPe6yeTC.ll CKOppeKTHpOBaTb HHepUHOHHOCTb BXOAHOH uenu q)OTOYCHJIHTeJI.ll, 06-

ycnosneHHYIO co6crneHHOH eMKOCTb!O q)OTOAHOAa. OAHH H3 cnoco6oB KOppeKUHH, 

HCIIOJib30BaHHblll npu pa3pa60TKe AaHHOii 3neKTpH'leCKOH cxeMbl, 6hIJI ynOM.llHYT 

Bblllle. Ott COCTOHT B HCnOJib30BaHHH OY co cpeAHHM K03q)q)HUHeHTOM ycuneHHll, 

oxsal!ettttoro o6meii napannenhHOii OTPHUaTeJihHoii o6paTHOH CBll3hIO no nanp.ll)Ke

HHIO. BseAettue B ycHJIHTeJib rny6oKoii napannenbttoii OTPHUaTeJibHOii o6paTnoi1 

CB.ll3H no HaIIpl!)KeHHIO II03B0JIHJIO yMeHblllHTb BeJIH'lHHY IIOCTO.l!HHOH BpeMeHH 

BXOAHOH uenn AO 50 HC. IlpH )TOM ero BX0.11,HOe conpOTHBnettne yMeHhUlaeTC.ll npo

nopUHOHaJJbHO rny6Htte o6paTHOii CB.ll3H, H OH npespamaeTC.ll B ycunnTeJib TOKa. 

IlepBhiii KacKaA cpoTonpueMHHKa Bbmonttett Ha octtoBe OY (Ml), B nenHBepn1-

py10meM BKnIO'leHHH, BbIXO.Ll,HOH CHrHan KOTOporo ycunnsaeTC.ll KacKa.11,Hb!M ycHnH

TeneM tta TPaH3HCTOpax Tl u T2. B Kal!eCTBe BhIXO.LJ,Horo KaCKa.LJ,a ucnonh1yeTC.ll co

CTaBttoii HCTOKOBhIH noBTOpHTenh na TPaH3HCTopax T3 H T4. Pe3HCTOp o6paTttoii 
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PHc. 4. IlpHHUHITHaJihHaH cxeMa ipoTOnpHeMHHKa ,wrn aTMocipepttott CBH3H. Ml - Kl40Y,n5E; 
Tl, T3-KT372A; T2-fT322E; T4-KI1307B; T5-KT503E; ,nl-<l>,n256; ,n2-KC156 

CB}l3H BKJU0'-leH Me)K,11,y 3MIITiepoM T3 II IIHBepTIIpyIOll.lIIM BX0.11.0M OY. Ero Benwmtta 

onpe.11.eIT}lCTC}l napaMeTPaMH !pOTO.lJ.IIO.D.a II K03!p!pHl.(IICHTOM yCIIneHmI (-500) BCero 

ycIInIITeM c pa30MKHyToii o6paTHOH CB}l3hl0. IlpIIMeHett11e umpoKononocttoro OY, 

OXBa'-!eHHOr0 rny6oKOH OTPHUaTCITbHOH o6paTHOH CB}l3bl0, BblCOKO'-laCTOTHbl.X TPaH-

3IICTOpOB II COOTBCTCTBYIOll.lero cxeMHOrO perneHII}l II03BOITHITO MaKCIIMaITbHO C.lJ.BII

HYTb II0ITlOCbl A qx B BbICOKO'-laCTOTHYlO o6JiaCTb, '-ITO o6ecne'-IHITO TPe6yeMblH 3anac 

ycTOH'-lIIBOCTH II 6hlCTP0.1J.CHCTBHC !pOTOIIpHCMHHKa. 

IlOCTPOCHHC !pOTOIIpIIeMHIIKa no TpaHCIIMne.11.aHCHOH cxeMe, KpoMe pacumpeHH}l 

IIOITOCbl nponycKaHH}l, o6ecne'-IIIITO BblCOKYlO ITIIHCHHQCTh, llIHpOKHH .lJ.IIHaMII'-ICCKIIH 

.D.IIaIIa30H II ycTOH'-lHBOCTb K II3MCH}ll0ll.lIIMC}l !pOHOBblM 3aCBCTKaM. 

,l];M cra611nH3aUHH pe)KHMa pa60Tbl !pOTOIIpIIeMHIIKa no ITOCTO}IHHOMY TOKY II 

npe.D.OTBpall.lCHII}l neperpy3KII BbIX0.11.HOfO KacKa.11.a B ycnoBII}lX CIIJibHOH !pOHOBOH 

3aCBCTKII BBC.lJ.CH .11.ononHHTCITbHbIH Kattan KOMIICHCal.(HII IIOCTO}IHHOH COCTaBJI}llOll.lCH 

cpoHOBOH 3acBeTKII Ha TPaH3IICTope T5. Pa3.11.eneHIIe norre3HOfO cIIrnana 11 HII3KO'-la

CTOTHOH cocraBIT}llOll.leH cpoHOBOH 3acBeTKII ocyll.leCTBIT}leTC}l ueno'-IKOH R 1 CI. 
,lJ;pocceJih ,l];p2 cny)KIIT ).(IT}! pa3B}13KII no nepeMeHHOH COCTaBMlOllICH Bxona yc11n11-

TCIT}l II KaCKa.11.a K0MIICHCaUHII TOKa q>OHOBOH 3aCBCTKH. 
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OcHOBHhle xapaKTepHCTIIKH: 

)J,mneJibHOCTb 113Jly<Iael\lblX 11011yupoBO.[lHIIKOBbll\l Jia3epoM 111\tnYJibCOB C0CTaBmrna 

70- J 50 HC, IIpll ,c\JIIITCJlbHOCTH cppOHTOB -20 HC. 

Ha pacCTOHHIIH IO l\l aMIIJIIITyAa IIH!pOpMaUHOHHblX CHrHaJIOB Ha BblXO.[le !pOTOIIpll

eMHHKa C0CTaBJIJ!eT OKOJIO 4 B. ITOJIJipHOCTb CHrHanoB - IIOJIO)KIITCJibHaJI. CpeAHCKBa

.upaT111-rnoe 3Haqemte wyMa Ha Bbl.XOAC !pOTOIIpHeMHIIKa B IIOJIOCe IO Mfu np11MepHO 5 

MB . .[(11HaMH'lecKHH ,ruiana3oH 2-10
3

. 

O1mcaHHhlH !pOTQI1pHeMHHK C JIHH30B0H aHTCHHOH IICIIOJib30BanCJI Ha JIY-20 ).(Jl}l Bbl

JICHCHll}l B03l\lO,KHOCTCH C03.il,amrn aTl\lOCcpepHoro OfJTH'lCCKoro. KaHana CB}l311 Ha OCHOBe 

noJiynpOBO.lJ.HIIKOBOro Jia3epa. ITepe).(aBaJIHCb HMIIYITbCbl c1mxpomnau1111 II u11cpp0Ba}l 

11ttcpopMau11JI. I1cnh1rnH11}1 KaHaJia npowm1 ycneurno. B cpeAHeM per11CTp11posanacb 0AHa 

owu6Ka Ha - 3 10 folT IIH!pOpMaUHH, '-ITO rOBOpHT O TOM, 'ITO .11.0CTOBepHOCTb nepena'lll 

.LJ.aHHblX He Xy)Ke 1·10-9
. 

TaKHM o6pa30M, OTKpbrnaIOTC}l WllpOKHe nepcneKTllBbl no C03.il,aHHlO II HCIIOITb30Ba

HHlO na3epHblX CHCTCM ynpaBJICHHJI H KOHTPOJI}l HOHHblX IICT0'J.HllKOB, pacnoJIO)KCHHblX 

Ha BblCOK0B0ITbTHOM TepMHHaJie JIHHCHHOro ycKOpHTCJI}l. 

ABrnp Bhlpa)K3eT 6Jiaro.11.apHOCTh B.A.EenJIKOBY, M.A.Boeso.11.11tty II IT.K.MaHhJIKOBY 

3a o6cy)l<.1J.CHHe ).(aHllOH pa60Tbl. 
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PoMaHoB I0.11. 
Eb!cTponeifcrnyiomttif cpornnp11eMHHK 
nm1 an.10ccpepttoro KaHaJia CB513H 

PB-99-170 

B pa6oTe onttcatt 6blcTponeifcrnyio111ttif cpornnptteMHHK aTMoccpepttoro Katta
Jia CB513H, npenttaJHa'-!eHHb!H llJl51 HCI10Jlb30B

0

aHH51 B Jia3epttb!X CHCTeMax KOHTPOJI51 
II ynpaBJieHml liOHHblMH HCTO'-IHHKaMH JIHHettHb!X ycKopttTeJiett, a TaK)Ke llJl51 CBH-

3H Me)!(Jly 3BM Ii TepMHHaJiaMH BHY"fpli npOH3B0llCTBeHHb!X noMemeHHH ycKOpH
TeJibHOro KOMilJieKca. llattbl peKOMeHnaUHH no BbI6opy OCHOBHbIX KOMilOHeHTOB 
H 3JieKTptt'-IeCKOii cxeMbl, npusenettbl xapaKTepHCTHKli q>oTonptteMHHKOB Ha oc
HOBe onepauHOHHbIX ycttJIHTeJieH. 

Pa60Ta Bbll10JIHetta B Jia6oparnpHH Bb!COKHX 3Heprnif 0115I11. 

Coo6wem1e 061,e)lHHeHHOro IIHCHJTyra ll)lepHbIX IICCJle)lOBaHIIH. lly6Ha, 1999 

11epeson asrnpa 

Romanov Yu.I. P13-99-l 70 
A Fast-Acting Photoreceiver 
for an Atmospheric Communication Channel 

A fast acting photoreceiver for an atmospheric communication channel de
signed to use in laser systems and to control ion sources of linear accelerators, as 
well as to communicate between computers and terminals inside the production 
area of the accelerating complex, is described in this paper. Recommendations 
to choose main components and an electric circuit are given. The characteristics 
of photoreceivers on the basis of operational amplifiers are presented. 

The investigation has been performed at the Laboratory of High Energies, 
JINR. 
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