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© ~ IIlICTKTyT A'Aepllta1X HCe.n8,AO".ail llJfJaa. 1985. 

t1Hor OKaHaJlb Hbli1 npeo6pa30BaTen b KOPOT KI1X BpeMeHHblX I1HT e pea
nOB e 3 a nOMI-I HaeMble Cl1rHanbl Ha n p ftlKeH I1f1 n03BonAeT p eW I1Tb 3 aAa4Y 
113Mepe HI1A MrH OBeHHo r o 3Ha4eHI1A MH o*eCTs a BpeMeHH~X napaMeTpOB 
6blCT ponpOTeKa lOU\ero OAHOKp a THoro I-Inl-l nOBT o pAlOU\e r OCA npo[tecca. 
,QnA 3Tor o MHOIKe CTBO Bpe Me HHbfX I1HTep BallOB Me*AY 3aAaH Hbl MI1 Y4 a CT
KaMI-I COOTBe TcT ey~ero 4l1 Cna I1MnYIlb CHbl X Cl1r HanOe " CTapT" 11 
" CTon", nocTynalOU\ I-IX no napanne Il b HblM KaHanaM OAHOBpeMeHHO I1nl1 
C Manoi1 OTHOCI1 T enb HO~ 3aAep* KO~ , npe06pa3Y~T B MHo*eCTBO aMnIl I1 
TYA Cl1rHan OB Han pA* eHI-IA. Benl1411HbI aMnn l-l TYA 6b1CTPO 3anOMI1 Ha~T , 

11 YCTaHO BI1BWl-leCA y pOBHI1 Cl1rHallOe Han pA*eHI1 A x p aHAT AO CTaT04HO 
npOAOm KI1 TellbHOe epeMA An A nocneAYIOO\I-Ix 113MepeHI1 i1. 

Pa3pa6oTK a 11 I-Ic cneAOeaHl1e npeo6pa30eaTenA " epeMA - aMnnl-lTYtla 
3anOMI-IHaeMbll1 Cl1rH aJl" / BAn/ np OeOAI-IIlI1 Cb C Y4eTOM ycnOBI-IH 113Me 
p e HI1A na paMeTpOB nl-lHei1Horo I1HAYK 4110HHoro YC KOp l1 TenA n~Y-30 /1/ . 
npl1 3 TOM pewa naC b 3aAa4a 113MepeHl1A BpeMe HHoro nOIlo* eHI1A YCKOPA
~~I1X I1Mn ynbcoB, cneAYIOU\I1 X C 4aCTOTO~ 0+50 14 OT Ka *Aoro 113 
52 MOAYIl ATOPOB, C HOMI-I HanbHoi1 OTHOCI1TenbHoi1 3aAep*Koi1 -1 4 HC 
11 06~eM. cYMMa pHoi1 3aAep*Ko~ -720 HC . B03Mo*HOCTI1 ~OpMl1 pOBaHI1A 
BpeMeHHo~ OT MeTKI1 , BpeMeHHoi1 npl1BA3Kl1 rpaHI14 113MepAeMblX I1HTep
Bano e K ~pOHTy I1Il I-I e e pWI1He I1MnynbcoB, C AnI1TenbHOCTb~ COOTB e T
CTBeHHO - 100 11 50 0 HC, onpeAenA~TCA ycnOBI1AM I1 CI1HXpOHI13a4 1111 
I1X C n poneT OM ny4K a YCKo p Ae MblX 3ne KTpOHOB. npeAYCMOT peH~ 6no 
Kl1pOBKa BXOAOB n p e06 pa30BaTenA BAn /no I1M n YIlbcaM "cTapT" 11 
"cTon"/ Ha BpeMA Xpa HeHI1f1 aHanorOBblX Cl1r Ha IlOB 11 nOCJle AYlOU\afl 
CI-1HX pOHHaA Ae6nOKI-1pOB Ka /eHeWHI1M Cl1rHaIlOM "c6 poc" 11111-1 tllOPMI1
Pye MblM 3aAe p*aHHbfM I1 Mn ynb c oM/, a TaKl«e B03MO*HOC Tb oT6opa BXOA
Hbi X I1MnynbcoB no BpeMeHI1 nocTynneH I-IA I no Cl1rHany 1/6n OKl1p OBKa"/ 
C 4eIl b~ nO BblWeHI1A nOMeX03a~l1~eHHOCTI1 11 3Me peHI-IJ;J. 

C03AaHI1e MHo r OKaHaIlb Ho r o npeo6pa30BaTeIl fi BAn n03BonAeT npl1Me
HI1Tb AOCTaT04 HO 3KOHOMI14HY~ c xeMY MHorOK aH anb HblX 113Mepe HI1i1 Ha 
OCHoee MYIlbTl1nneK Cl1pOeaHI1A aHaIloroeblX Cl-1 rHanOB , 06~ero aHaIloro
411~poeoro npeo6pa30Ba TeJlfl Aun 11 KOHTpOJlIlepa KAMAK, npo4eccopa/ 2/ 
PaHee 6 b1Jla npl1MeHe Ha aHallOrl-l~HaA MHorOKaHaJlb Ha A c x e Ma 113MepeHI1A 
3Ha 4eH I1 i1 aMnnl1TYA yCKOPA~~I1X I1MnYJlbCOB n~Y-30, BKJl~4alOU\aA Ta K*e 
YAaJleH HY~ r py n ny AaT411KOB C KOaKCl1anbHbfMI1 Ka6eJlA MI1 paBHo~ AJlI1
HbI /1 94 + 0 ,1 M/ , 11 30nl1 PYIOU\l1e HOpMaIll13aTOpbl aMnnl1TYAbI 11 n p e 06
pa 30BaTenl1 aMnn l1 TYAbf B 3anOMI1 HaeMbl~ Cl1r Han Ha n pA*eH I-IA / An / , 
06l>eAI1HeHHble B 6noKI1 MHorOK aH anbHoro aH a JlOrOBOro 3 a nOMI-IHa lClU4erO 
YCTpo i1 cTBa MA3y ! 3!.06~I1H 113Me p l1TeIlbHbf~ Tp aKT Ha OCHoee 6b1CTpOrO 
MHor OKaHanbHoro AunM Mo* eT 6bfTb npl1Me HeH AnA 113MepeHl1A - 100 na
paMeTpoe, KaK aMnnI1TYAHblX, TaK 11 BpeMeHHblX, co CKOpOCTb~ 1051-13 -
Mep. / c ! 4 ! . AnA c o eMecTHoH pa60Tbi B CO CTaBe 06~ero 113Mepl1TenbHO
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ro TpaKTa pa3pa6aT~Ban~Cb 6noK~ BAn, KaK ~ 6noK~ An C aHanoro
BbIM~ 3anOM~Ha lOU1~M~ YCTpoi:1cTBaM~, Hanp~Mep, Ha OCHOBe pacw~p~

TenH ~MnynbcoB HanpH*eH~H /PHH/, cnoc06H~e xpaH~Tb aHanorOB~e 
c~rHan~, HopMan~30BaHH~e B A~ana30He 0~5 B, C norpeWHOCTblO 
0,05~0,1 % B Te4eH~e -1~10 MC. 6noK~ BAn, He06xoA~M~e AnH npe
06pa30BaH~H ~HTepBanOB -10+1000 HC, xapaKTep~3ylOTCH K03¢¢~~~eH
TOM pacw~peH~H PHH - He MeHee P = 104~106 ~ K03¢¢~~~eHTOM 
npe06pa30BaH~H K = 5 MB/HC. TorAa np~ ~cnonb30BaH~~ B ~3Mep~
TenbHOM TpaKT e 12-pa3PHAHoro A~nM /4 /pa3peweH~e no HanpH*eH~1O 
Ben~4~Ha A~CKpeT~ 2,5 MB - COOTBe TcTByeT pa3peweH~1O no BpeMe-
H~ 0,5 HC. np~ npoeKT~pOBaH~~ 6noKa BAn npeAnp~H~ManaCb no
nblTKa n p~MeHVlTb aHanorOBble VlHT e rpanbHble cxeMbl Bbl60PKVI - x paHe
H~H ~nM PHH C KOMMYTVlpyeM~M~ ~enHMVI 3apHAa VI pa 3pHAa HaKonVlTenb
Horo KOHAeHcaTopa. B03MO*HOCTb npVlMeHeHVlH PHH 06ycno BneHu Tpe
6yeMoi:1 nVlHei:1HocTblO 3apHAa B WVlPOKOM AVlana30He AnVlT enb HocTe i:1 
BxoAHord VlMnynbca T04H0i:1 aMnnVlTYAbl. npoBeAe HH bl e Vl CCne~OBaH~H 

nOKa3an~ ~eneco06pa3HocTb npVlMeHeH~H rVl6 pVlAHoro MVl Kpoy3na 
pacw~p~TenH ~MnynbcoB HanpH*eH~A, ~cnonb 30BaHHoro paHCC A 6no
Kax MA3Y C ~enblO nOBblweH~H ero KOMnaKT HOCT ~ VI HaAe*HOCT VI, 
BocnpO~3BOAVlMOCTVI, nOBTopH eMOCT~ cTa6V1n bHOC TM xapaKT~ p~CT~K 
Ka*Aoro KaHana Ha ypoBHe OCHOBHoR norpeWHOCT~ M3MepeH~R 0,1 %/ 3 / 
3TO n03Bon~no C03AaTb B CMeHHOM 6noKe KAMAK MVl HMMallb HoR WVlP~

H~ TeXHonor~4H~i:1 4-KaHanbH~i:1 MOAynb BAn C YCTpoRcT BOM e pe MeH
HOi:1 np~BH3K~ /YBn/. H3 Ta KVl X 6noKoB BAn-4 Ha6~paeTCA npe o6pa
30BaTenb C 3aAaHH~M 4~cnOM KaHanOB. 

6nOK npe06pa30BaTenA BAn-4, cxeMa KOToporo np ~ BeAeHa Ha 
p~c.1 B HeCKonbKO ynpoU1eHHOM B~Ae, COAep*VlT 4 ~Ae HTM 4 H~X Ka
Hana I~IV, rAe 1 ~ 2 - BXOAbl c~rHanOB "CTon" ~ "CTapT", 3 ~ 4 
cxeM~ YBn, 5 ~ 6 - norVl4eCK~e 3neMeHT~ AnA ¢OpM~pOBa HVlA npe
06pa3yeMoro VlMnynbca /C An~TenbHoCTblO VlHTepBana MemAY CM rHana
MVI "CTon'"' VI "CTapT"/ VI AnH ¢OpMVlpOBaHVlH CVlrHana ynpaene HVlA 
PHH, 7 - ¢OpMVlpOBaTenb VlMnynbca 3aAaHHoi:1 aMnnVlTYAbl, 8 - onepa
~VlOHHWi:1 YCMnVlTenb C napa¢a3H~M B~XOAOM, 9 - BKn~4aeM~i:1 r e HepaTOp 
3apHAHoro TOKa, 10 - nOBTopVlTenb HanpH*eHVlH, 11 - B~XOA aHano
rOBoro CVlrHana PHH, 12 - AVlCKpVlMVlHaTOp CVlrHanOB, 13 - KnlO4 
6noKMpoBKVI YCMnVlTenA, 14 - KOMnapaTOp CVlrHanOB, 15 - B~KnlO
4aeMwi:1 reHepaTOp pa3pAAHoro TOKa C napa¢a3H~M B~XOAOM VI 16 
KnlO4 6wcTporo pa3pAAa. B COCTaBe 06U1eR cxeM~ ynpaBneHVlA - no
rVl4eCKVle 3neMeHTbi AnA ¢OpMMpoBaHVlA CVlrHanOB "6noKVlpoBKa" 1 7 VI 
"c6poc" 18, Ha4anbHoR yCTaHoBKM 19 VI 3aAep*aHHoro c6poca 20, 
a TaKme cTa6~nbH~e ~CT04H~KVI /2 1, 22 VI 23/ perynVlpyeMoro ~ 

onopHoro HanpA*eH~A - E, +E ~ EO. C~rHanbl "cTapT" VI "cTon" 
nocne cxeM YBn npOXOAAT 4epe3 nepB~i:1 norVl4eCK~~ 3neMeHT, KorAa 
3TO pa3pewaeTCA BHeWH~M c~rHanOM 17, AnH yCTaHoBK~ COOTBeTCT
BYKl!l\~X Tp~rrepOB B COCTOAH~e "1" . BblxoAHOi:1 VlHBepcHbli:1 CVlrHan 
Tp~rrepa "cTapT" ~ c~rHan Tp~rrepa "cTon" nOAalOTcH Ha 3neMeHT 5, 
BblnonHAIOU1~i:1 ¢yHK~~1O H, a CYlrHanbl 060~x TpMrrepOB - Ha 3ne,..,eHT 
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\I1J1H 6. napa¢a3Hble BblxoAHble c~rHanbl 3JleMeHTOB 5 ~ 6 ynpaBnHIOT 
COCTOAH~eM ¢OpM~pOBaTenA aMnn~TYAbl 7 ~ pa3pAAHoro reHepaTopa 
15. nocne y CTaHoBKM Tp~rrepa "cTapT" BblxoAHOi:1 ~Mnynbc ¢OPMVlPO
BaTenA 7 4e pe3 yc~n~TeJlb 8 BKnlO4aeT 3apHAHwi:1 reHepa TOp 9, a 
CVlrHan ynpa BneH~A 6 B~Kn104aeT pa3PAAH~i:1 reHe pa TOp 15, ~ npo
~ CXOA~T 3apHA KOHAeHcaTopa C2. nocne YCTaHo BKIII TpMrrepa "cTon" 
~Mnynbc ¢OpM~ pOBaTenA 7 3aKaH4~BaeTCH, 3apAAHbli:1 r e HepaTOp 9 Bbl
KnI04aeTCA, ~ 3apAA KOHAeHcaTopa C2 npeKpa~aeT CH. Y CTaHaAn~BalO
U1aACA BeJl~4~Ha HanpA*eH~H Ha KOHAeHc aTo pe C2 M BblxoAe nOBTOp~
TenH 10 8 AanbHei:1weM coxpaHHeTCH, TaK Ka K pa a pHAHbl i:1 reHepaTOp 
15 oCTaeTCA BblKnI04eHHWM, nOKa np~cyT cTeyeT c~r H all ynpaBneH~A 6. 
CMr HaJl ynpaBne H~H, nocTynalOU1~R nOCJle YC Ta HOBKIII B COCTOHH~e "1 " 
KaKoro- Jl III 6o Vl 3 ABYX Tp~rrepoB Ha BXOAbi A~CKp~M~Ha T op a 12, " BbI3 b1 
BaeT ero cpa6aT~ Ba H~e. BwxoAHoi:1 Clllr Ha11 AIIICKpMM~ HaTopa nOAaeTCA 
B 06U1 YIO cxeMY ynpa BneHMA Ha OA III H Ma 4 BXOAOB 3ne Me HTa, Bbln011
HAKl!I\erO ¢YH K~~IO HJ1H. C nocTynneH ~eM ne pBor o ~HBepCHoro c~rHana 
KaKoro- 11 ~60 ~3 4e Tbipex A~C t< p~ MMH aT opoB 12 3anyc KaeTcA OAHOB~6
paTOp 3aAep* KM, An MTe11b HocTb MMnYJlb Ca KOToporo -1~10 MC. C¢op
M~poBaHHwi:1 3aAep*aHH~i:1 MM nYJlbC 20 VI 11 VI BHewH~i:1 c~rHan 18 nOAa lOTCA 
A11 H cGpoca Tp~rrepoB 6nOKa nepeA nOcTyn11eH~leM CMrHa110B "cTapT" 
~ "cTon". nocne c6poca Tp~rrepoB CH~MaeTCH c~rHan yn paBneHMA 6, 
BKJl 104aeTCA pa3pAAHwR reHepaTOp 15 ~ pa3pA*aeTcA KOHAeHcaTOp C2. 
KpoMe Toro, A11H nepBoHa4anbHo r o c6poca Tp~rrepOB ~ pa3pAAa KOH
AeHcaTopOB C2 nocne BKJl104eH MA HanpA*eH~A n~TaH~H ¢OpM~pyeTcA 
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II III 	 ~Mnyn b c Ha B~xoAe Kn~4a 19 C BXOA 
H~M noporOB~M 3neMeHTOM ~ ~ HTer p~ 

pYlOU1e~ 4enblO. np~ COBMeCTHO~ pa
6 0Te HeC KonbK~X 6nOKOB BAn - 4 AO
nonHV1 TenbHble BXOAbl Ic6poc" Mo r YT 
6b1Tb o6beAV1HeHbl ~ coeA~HeHbl C Bbl
XOAOM "c6poc" OAHoro ~3 6no Ko B 
AnR CV1Hx pOH Ho r o c6poca V1 X B " c 
XOAH oe COCTORH~e . 

6 Pa60Ta 6n o Ka BAn-4 Ha 3Tanax 

npeo6 pa 30 Ba H.,R ~ 3apAAa / 1/, xpa

HeH~R / 11/, c6 poca V1 pa3pRAa /1 I 1/, 

AI1 HTen bHOCTb KOT OPblX COOTBeTCT

BeHHO 0 ,12 0, 100 0 ~ 2 MKC, nORC

HReTCR B peMeHH~MV1 AV1 arpaMMaM~ 


Ha pMc.2, rAe 1 H 2 - V1Mnynbcw 

9 	 Ha BXOAe Tp., r r epoB "cTa pT" ~ 


"cTon " , 3 ., 4 - I-I H BepC Hbl ~ V1 npR

Moi1 BbixOAH ble C.,rHanbl TpHr repOB 


10 
" c Ta pT" ~ Ilc Ton", 5 1-1 6 - Cl1 rHa

n~ 3neMeHTOB H H HnH, 7 - V1Mnynbc


11 
c6poca, 8 - HMnyn bc $OpMl-lpOBaTenR 

aMnn~TYA~ , 9, 10 H 11 - B b/XOAH~e 


PI1C . CHrHaflbl PHH, AHCKpHM.,HaTo pa M OA
HOB~6paTopa 3aAepmKM. 


norM4ecKHe cxeM~ $OpMV1pOBa HHR npeo6pa3yeMo rO ~cnynb ca H CV1r
Han a ynpaBne HH A BblnOnHeHbI Ha ABYX 6blcTpoAe~cT BYIOU1HX HC 3Cn TV1na 
K500nHl02 / 4 3neMeHTa 2HflH-HE/H flH / . 3aAepmKH pacnpOCTpa He H~R 
$OpMHpye MorO HMnynbca H CHr Hana ynpaBne H~R npa KTH 4eCK~ OAMHaKO
Bbl. 3aAep~Ka $ pOHTa $ OpMH pyeMoro HMnyn bca MomeT 6b1Tb MeHbwe 3a
Aep~KH e r o c pe3 a Ha BpeMR pa c npOCTpaHe HHR c~rHan a B OAHOM 3ne 
~eHT e 3C fl . B cnY4ae Heo6xOAHMOCTH 3TH 3aAe pmKH B npeAenax 
0, 5+1 HC C I1MMeT pHpY~TCR Ba pl1a 4Hei1 HOMHHanb HO~ BenH4~ HbI conpo
TH BneHHR 470 OM npHMe HAeMblX pe 3.,CTop OB Har pY3KH 3Cn-311e MeHTOB. 
AnA paCWl1peH MR AMana30Ha H YBenH4eHMA K03$$" 4V1 e HT a npe 06pa30 Ba 
H.,A npH Me He H 6b1CTPbIH $ OpM., p'oBaTellb a Mnn.,TYAbl, nOCTpoeHHblH C MC  l 
nonb30Ba H.,eM OAHOH HC 3Cfl T.,na K500nE l ll /2 3neMeHTa HflH-HE /. 
3n eMe HTbI, y np<1BnAeMble napa$ a3HblM., cH rHanaM." coeAHHe Hbl TaK , 4TO 
t~X BblXOAHble Ka CKaAbl o6 pa3YlOT TOKOBble nepe K11104aTem1. npH 3TOM 
3MM T T ep~ 3 BblXOAHblX KaCKaAOB 060 HX 3ne MeHTOB coeAH He HbI nonap
HO V1 4e pe3 3 pe3H CTo pa Rl nOAKn~4eHW K .,CT04HHKY HanpRme HHR - E, 
a 06beAI.1 HeH Hbie Konne KTopbl BblXOAHbiX Ka CKaAOB OAHo ro 143 3neMeHTOB 
4e pe3 pe 3.,CTOp R2 nOA KnlO4eHbI K MC T04H~ KY HanpRmeH~R +E. 3TO 
n03BonReT YBen H4.,Tb COnpOTI4BneHl-le TOK03aAalOU1e r o pe3~C Topa RI , 
npeAOT Bpa THTb B03MomHoe Hepa BHOMepHoe pacnpeAeneH~e TOKOS , .,x 
He CI-IMMeT pHIO np., OfibeAI-IHeHHI-I 60n bwero 41-1Cna 3M.,TTe pOB, a Bb/XOAHbie 
TOKI-I Tpe x r e He paTopOB TOKa CYMMHpOBaTb B 06~eH 4enl-l HX KOnneK
70pOB H pe3HCTopa HarpY3KH R2. AnR npeo6pa30BaH.,R .,HTepBaI10B 
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1 0 ~ 30 0 HC C K03$$~4.,e H TOM K = 5 MB/HC AOCTaT04HO $OpM" pOBaTb 
.,Mnynb Cb/ 3 aAaHHO~ aMn nHTYA~ 4 , 2 B C AnV1TenbHOCTb~ $pOHTa H 
cpe3a 2+3 HC, npH YMe peHHoH AOn~CTI-IMO~ pacceHBaeMo~ M04HO CT I-I 
3neMeHTOB. B cxe Me .,cnonb 3Y~T CR cTa6.,nbH~e pe3"CTOp~ RJ = 30 0 
H R2 = 100 OM T., na C2 - 29B H HCT04HV1KI-I Ha n pRme H.,R , AonOI1HHTen b
HO cTa6.,n~ 3~ poBaHHoro npH nOMO~" HC THna MAA7 23 / npoH 3BoAcTBa 
4C CP/, C pe ryn HpoBKoH +E = 3,5 ~ 4,5 B V1 -E = 4 , 5+5 , 5 B npH TOKe 
Har py3KH AD 0 , 2- 0, 3 A. Pe ryn"po BKoM HanpR)KeHH~ +E YC TaHa BnHBa
eTCR Be pxH"~ ypOBe Hb Bcex $opM.,pyeM~x HMnyn bcoB , a HanpRmeHH~ 
- E ~ nOACT poe4 Horo pe3HCTopa /R l = 200 +300 OM / - H"~HH~ ypo
BeH b , aMnn., TYAa $OPMHPyeM~rO HMnynbca KamAoro KaH ana. 

CxeMa ynpaBneH~R PHH/3 HeCKonbKO MOAI-I$V14HpOBaHa B 6nOKe 
BAn AnA 06eCne4eHI1R 6blcTporo nepeKnt04 eH~R 4ene~ 3apRAa H pa3pR
Aa, nHHeHHoro 3apRAa B AHana30He KOP OTKV1X BpeMeH. n03TOMY ynpaB
neHl-le pa3pRAHwM reHepaTopo M ocy~ecTBnReTcR napa$a3HblMH CV1rHa
naMM YPOBHR 3Cn, nOAaBaeMwMV1 C Tp.,rrepOB cxeM~ 6~CTpo ro $OPMI-I
pOB a H., A BXOAHoro ~ Mnynbca P~H. CpaBH~TenbHO MeAneHH~H AHCKPH
M., HaTOp 12 , n peAHa3Ha4eHH~~ AnH oT6opa Manwx BXOAH~X HMnyn bcoB 
H ynpaBn e H.,R PHH, np.,MeHeH B Ka4eCTBe npeo6pa30BaTenR ypoBHe~ 
3Cn-TTn c~rHana ynpaBneHV1R, ~cnonb3yeMo ro AnR 3anYCKa OAHOBM6
paTopa 3aAe p)KK~ c6poca. B cxeMe BAn HeT Heo6xOAHMOCT~ ynpaB
nRTb Kn~40M 13 /c V1cnonb30BaHHeM CHrHana KOMnapaTopa 14/ AnR 
6noK~poBK~ YCHnHTenA 8 Ha Bp e MR xpaHeH~R, TaK KaK Ha 3TO epe-
MA 6noK~poBKa yme .,MeeTCR B cxeMe $OpMV1pOBaHHH, cOAepma~eH 

TpHrrep~. Kn~4 GnoKV1poBKH 13 nOCTORHHO BWKnI04eH, a KnlO4 YCKO
peHHH pa3pRAa 16 BK11 104eH, AnH ynpOl.!\eH~H cxeMbl ynpaBn eH HR. 
B pe~"Me BAn np~ Ben~14HHe C2 = 750 n$, onTHManbHO~ AnR pemV1Ma 
An/ 3/ , Ha6n~AaeTcR 60nbwaR OTHOCHTenbHaR norpeWHOCTb 3apRAa 
/0 , 6- 0 , 8%/, a Ta Kme 3aB" CHMOCTb e e OT OTHOC.,TenbHoH 3aAepmKH 
CHr Ha na ynpa BneHHA ~ npeo6 pa s y eMo r o HMnyn bca. C YBen.,4eHHeM 
eMKOCTI1 C2, Ha npV1Me p, np~ C2 = 3300 ~n~ 6800 n~ , 3Ta norpew
HOCT b YMe Hbwa eT CA ~ OCTaeTC~ Ha y pOBHe 0, 1-0 ,15%. B 6nOKe 
BAn- 4 YCTaHaBnHBa~TCA Ha Kon" Ten bH~e KOHAeHcaTOp~ C2 = 5600 n$ 
T.,na nH-2 C nne H04HOH nOnv. c T., ponbHoH v,3 0nR4 ., e~ / To 4Ka np.,coe AH
He H.,R KOHAe HcaT o pa C2 K BblBOAY PI1 H Ha ne 4aT HOH nnaTe oKpy~eHa 
npOBOAHV,KOM, coeAHHeHH~M C Bb/XOAOM nOBTopH TenR Hanp~meH"R 10/. 
npH 3TOM ~ 3- 3a pa3 pHAa KOHAeHcaTo pa C2 norpeWHOCTb Xpa He H.,R B 
Te4e H.,e - 1<10 MC OCTaeT CR MeHee 0, 05 -0 , 1%. C Y4€ TOM peanb Hb/X 
pa36pocoB Ben.,411H eMKOCTH C2 H 3a pRAHo r o TOKa Hcnonb3yeMbix PI1 H 
npeAYCMOTpeHa nOAcTpoHK a HOMHH anb HOH Ben" 4 "H~ K03$$H 4He HTa 
npe o6 pa30 Ba HHR f( '= 5 MB/ HC. B n peAen ax +10% OTHOCI4Ten bHaR Be
nl141-1Ha ~K/ I{ Me HReTCR n04T., I1"He~Ho np., ;3MeHeHH., H anpRmeHH~ 
CMe~eH"R EK = 6. 5~0.5 B /pHc.3. 3aB.,C.,MOCTb 1/ npH nOM~H pery
nH pyeMo r o AenHTenR onopHoro H anpR~eHHA EO B 4enH 6a3bl BToporo 
KaCKaAa 3apRAHoro reHepaTopa 9. Ha npRmeHHe EO AOnOnH., TenbHO 
cT a6.,nv,3 " poBa Ho npe4"3"OHH~M cT a6Hn., TpoHoM Tv,na n81 BE. nel1v,
Tenb Ha npRmeH.,R EO COCTOH T .,3 cT a6.,n b H~x peS., CTopOB T.,na C2 - 29B 
C conpOTHSneH.,eM 750 OM ., 2 KOM C nOACTpoe4H~M pe3 1-1CTOpOM 1 KOM 
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T~na cns-16B. Ben~4~HY K03$¢~4~eHTa K MO~HO YMeHbwaTb B He60nb
w~X npeAenax nOAKn~4eH~eM pe3~CTopa R3 ~ 30 KOM, WYHT~py~~ero 
TOK03aAa~~~ pe3~CTOp nepBoro KaCKaAa onepa4~OH Horo yc~n~Te
nA 8. C yBen~4eH~ eM ero TOKa IK = O,S MA AO 0 ,7S MA Ben~4~Ha 
K YMeHbwaeTCA Ha 12% /p~c.3, 3aB~C~MOCTb 2/ . BKn~4eH~e He60nb
woro KoppeKT~py~~ero conpoT~BneH~A R4 ~ 10 OM B 4en~ C2 HeCKon b
KO YMeHbwaeT norpe WHOCTb 3apAAa M, 6blCT PO B03pacTa~y~ np~ YKO
pa4~BaH~~ BpeMeHHNX ~HTepBanOB T /pHc.4, 3aB~C~MOCT~ 1 ~ 2 , np~ 
R4 = 0 ~ 10 OM/. OAHaKo 3apAAH~~ reHepaTop Mo~eT B~xoA~Tb ~3 

n~He~Horo pe~~Ma pa60T~ B KOH4e A~ana30Ha T ~3-3a 60nbworo na
AeH~A HanpA~eH~A Ha pe3~cTope R4 > 20 OM. np~ BKn~4eH~~ KOHAeH
caTopa Cl B 4enb KoppeK4~~ nepBoro KaCKaAa onepa4~oHHoro yc~n~
TenA norpewHocTb M = /EB -EH/:EMa Kc CH~~aeTCA np~ Man~ x 3Ha4e
H~AX T /p~c.4, 3aB~C~MOCTb 3, np~ C1 = 33 n¢, R4 = 0/, HO He
n~He~HOCTb npe06pa30BaH~~ B A~ana30He ~HTepBan08 T B03paCTaeT 
3Ha4~ienbHo. 3T~ xapaKTep~CT~K~ nonY4eH~ nocne nOAcTPO~K~ Hyne
Boro YPOBHA B~XOAHoro HanpA*eH~A EB 8 ~CXOAHOM COCTOAH~~ PHH 
/nepeMeHH~M pe3~CTopOM 6anaHc~pOBK~ nepBor o KaCKaAa onepa4~OH
Horo yc~n~TenA/. B03paCTaH~e norpewHOCT~ M 8 Ha4ane A~ana30Ha T 
CBA3aHO CO CMe~eH~eM YPOBHA B~xOAHoro HanpA~eH~A EB np~ KOMMY
Ta4~~ 4ene~ PI-1H . np~ 3TOM K 1I0M~HaJ\bHO~ Ben~4~He Bbl XOAHoro Ha
npA~eH~A EH = I(· T Ao6aBn~eTCA BeJ\~4H Ha HanpA~eH~A, yC TaHaB~Ba~
~erOCA nocne OKOH4aH~R BxoAHoro ~Mnynbca /p~ c .2.9/. Ben~4~Ha 
TaKoro CMe~eH~A B~XOAHoro HanpR~eH~ A B c xeMe BAn AnA p a3n~ 4H~X 
3K3eMnnRpoB PI-1H paBHa ~ 120 ~2 00 MB np~ T~nOBOM 3Ha 4eH~~ ~lS0 MB. 
3 TO cMe~eH~e MO~HO KOMneHc~poBaTb nOAcTpo~ KO~ H~~He ro ypOBHA 
¢OpM~pyeMoro ~Mnynbca, YMe HbweH~eM conpoT ~ BneH~ A Rl np~ nOMO~~ 
nOAcTpoe4Horo pe 3~ cTopa. nocne TaKo~ nOAcTpo~K~ ypOBHe~ npe06 
pa 3yeMwx ~MnynbcoB ~ 3aAaHHoro K03$$~ 4~eHTa npe06pa30BaH~A K 
B cxeMe BAn norpewHocTb M He 60nee 0, l S% /p~c.4, 3aB~C~MOCTb 4 
np~ OTKn~4eHHOM KOHAeHcaTope Cl, R4 = 0/ B ~cnonb 3yeMoM A~ana

30He T = 10~800 HC. 
Cx eMa YBn, np~BeAeHHaA Ha p~c . S. 1, cOAep~~T ¢OPM~PY~~~~ yc~

mnenb, Tp~rrep WM~TTa ~ OAHOB~6paTOP Ha 3 3neMeHTax "np~eMH~K 
C n~H~~" HC 3cn T~na KSO onn 116. Bo BXOAHO~ 4en~ yc~n~TenR npe

6 

-5 B 

AYCMOTpeHbl cornacy~~e pe3~CTOPbl 
Rl = R2 = 100 OM, KOHAeHcaTOp Cl 
~ 3a~~TH~e A~OAW. Pe~~M pa60TW 
yc~n~TenA no nOCTOAHHOMY TOKY CTa-
6~n~3~pOBaH OTp~4aTenbHO~ 06paT
HO~ CBA3b~. Ha ~HBepCHW~ BXOA yc~
n~TenA nOAaHO onopHoe HanpA~eH~e 

' ~ 
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C B~xOAa ~CT04H~Ka, BCTpoeHHoro 
B Kopnyc I-1C. nOACTpO~Ka YPOBHA 
HanpA*eH~A Ha BxoAe yc~n~TenA no
3BonAeT BBOA~Tb nopor 0,1~0,S6 B 
~ peryn~poBaTb 3aAep~KY $opM~pye

Moro c~rHana YPOBHA 3Cn. Tp~rrep 
WM~TTa CO CMe~eHH~M noporOM oTnyc
KaH~A $OPM~pyeT c~rHan 3Cn. OAHO
B~6paTop, cpa6aTbIBa~~~ np~ OTP~

4aTenbHOM nepenaAe BxoAHoro c~r6 
Hana, $oPM~pyeT KOpOTK~~ ~Mnynbc, 
An~TenbHOCTb KOToporo 3aAaHa Ben~
4~HO~ C2 = 33 n$ C Y4eTOM BpeMeH~ 
YCTaHOBK~ nocneAy~ero Tp~rrepa 

~ B03MO~HOCT~ cTp06~pOBaH~A BHeWH~M c~rHanOM 17. B 3aB~C~MOCT~ 
OT $OpM~ BXOAHoro c~rHana ~ 3aAaHHo~ T04K~ BpeMeHHO~ np~BA3K~ 

Bbl6~palOTcA napaMeTpbl BXOAHO~ 4en~, nopor yc~n~TenA ~ BbIXOAHO~ 

c~rHan Tp~rrepa WM~TTa. BpeMeHHaA OTMeTKa Ha4ana nnOCKO~ eep
W~H~ BXOAHoro c~rHana C An~TenbHOCTblO $poHTa 100 HC /p~c.S.2/, 

nocne 8~nonHeH~A A~$$epeH4~po8aH~A ero C AOCTaT04HO Mano~ no
CTOAHHO~ 8peMeH~ R2·Cl = 10 HC /p~c.S.3/, $OpM~pOBaH~A yc~n~

TeneM /p~c.S.4/ ~ Tp~rrepOM WM~TTa /p~c.S.S/, xapaKTep~3yeTcA 
MOMeHTOM cpa6aTblBaH~A OAHoB~6paTopa /p~c.S . 6/ . B YBn, HaCTpoeH
HOM Ha 3aAaHHYlO T04KY np~8A3K~ /nopor -0,23 B/ , np~ ~3MeHeH~~ 

aMnn~TYA~ 8xoAHoro c~rHana /3aAaHa KpyT~3Ha SO B/MKC ~n~ An~
TenbHOCTb $poHTa 100 HC/ B A~ana30He 176 B HecTa6~nbHocTb np~
BA3K~ 2 - 3 HC. Y8en~4eH~e eMKOCT~ Cl = 100 n$ B 3 pa3a conpOBO~
AaeTCA B03paCTaH~eM AononH~TenbHo~ norpCWHOCT~ B 3- S pa3. np~ 

~3MeHeH~AX aMnn~TYAbl, or pa H~4eHH~X B npe Ac nax +20:3 0% OT HOM~

HanbHblX Ben~4~H /e YC T aHOBH BW~X Cfl , CTa41-10Hap~tblX pelt(~MaX pa60Tbi 
KOHTpon~pyeMoi;j YCT aHoBK~/ , HeonpeACIlCltltOCT b n p l-1 Bfl3 K~ OCTaeTCA 
8 npeAenax 1:2 HC. n pl-1 oA~HaKoBo~ !j)opMe ~Mn ynbcoB I cTapT" ~ 
"cTon", 0AHoBp eMeHHwx ~3MeHeHH Il X HX .::l MnIl~ T YA /3TO B03MO~HO np~ 
~3MepeH~~ pAAa oAHoT~nHblx napaMclpoo OA IlOr o KOHTpon~pyeMoro 

npo4ecca/ 8 060MX cxeMax YBn MMe~T MeCTO TC ~e AononH~TenbH~e 
norpewHocT~ np~eA3KM ABYX r pa HM4 BPCMCHItO r O ~HT e pBana. Pa3HocTb 
MelKAY BpeMeHHwMM OTMeTKaM~ ero r paH~4 OCTaeT CA npaKT~4ecK~ He
~ 3MeHHo~ npM 60nee W~pOKOM A~ana30He a Mn n MTYA. Ha p~c.S. 1 He
0603Ha4eH H~e pe3~cToPbl HarpY3K~ 3neMe HT OB - 430 OM, KOHAeHca
TOp~ BbiCOK04aCTOTHO~ pa3BA3K~ - 47 H$. 

B GnOKC BAn-4 ~cnonb3yeTcA 20 HC 3Cn /K5 00nnl16, nMl02, 
nEll l;, 3 I-1 C TTn /KlssnA3, nA6, Arl/, 6 aHanorOB~X HC, TpaH- 7 



311CTOPbl fCT814,l\, KT815A, KT315A, AI10Abi K.o.105A, K.o.5035, .o.818E, 

KC 162A, Ha nepeAHe~ naHenl1 6nOKa yCTaHaBnI1Ba~TCR 10 B~COK04aCTOT


H~X KOaKCl1anbH~X pa3beMOB MK 50 11 pa3beM pn15-9rB AnR B~XOAH~X 


Cl1 r HanOB. Hcnonb 3Y~T cR I1CT04HI1 KI1 HanpR*eHI1R nI1TaHI1R: +12 B 10,lAI, 

-1 2 B 10, 1AI, +6 B 10,2 AI, - 6 8 10,9 AI. Ha ne4aTHo~ nnaTe 

KAMAK npl1MeHeH OAHOCTOPOHHI1~ MOHTa~ AeTane~, npl14eM npoBoAR~I1~ 


cno~ co CTOpOH~ AeTane~ npeAcTaenReT co6o~ cnnOWHY~ o6~y~ WI1HY 

"3a3eMneH I1R". 1-13 rOTOBne Hl<1 e 6noKoB BAn - 4 OC BoeHO OnblTHblM n P0I13
BOACTBOM OH~ H B 1983 rOAY. 


OCHOBH~e xa paKTepl1CTI1KI1 6nOKa BAn-4: 
Yl1cno KaHanOB npeo6 pa30BaHI1R 4 
.o.I1ana30H BpeMeHH~X I1HTepBanOB, HC 10 :- 800 
K03$$I1~l1eHT npeo6pa30BaHI1R, MB/Hc 5 
norpewHocTb npeo6pa30BaHI1R, % 0,15-0,20 
BpeMR XpaHeHI1 R Cl1rHanOe Ic I1X norpew
HOCTb~ 0,05-0 , 1%1, MC 1-10 
Heo npeAeneHHocTb BpeMeHHo~ npI1BR 3KI1, HC 1- 3 
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3aMpH" a.H •• Ca~OHnOB A.K. 13-85-587 
MHorOKaHanbHW~ npe06paaoaBTenb KOPOTKHX apeMeHHWX HHTepBBnOB 
B 3anOMHHBe~e CHrHa~ HanpAMCHHR c YCTPOHCTBO~ BpeMeH'1OK npHOR3KH 

::>a3pa6oTa'1 npeoGpa300BTenb "BPe...R-a...nIlHTYAa-3anO...HHBe....,";; CHruan" C Y'Ie
TOH oc06eHHocT" H3...~"t!""R opeMeHlioro nonOl.aH"A HHnynbcoo "I<He';HOro l1'1AYK4H
oH'1oro YCKopHTenR flllY-jO. "OcTy"a~HX no napannenbHWM KaHanaM c MallOH OTI10
CHTeS1bHOH aBAep'"KOI1. H OtJ3MQIII...ocn. BPCMCHHOI1 np..IIR3KI1 rpaHHIt npe06Pil3yeMoro 
Bpe .. e.HHoro HHrcpeall1l I( OI'PWI1"'1I HMnynbCOB . 3anOMHHaCMhll! c .. rHaIlbi HanpR*e....HR 
xpaHRTCR AOCTilTO...HI) npUAon"", ICnbHOI! IIpUMn IV1l. "OCJl~AYIWlI1X HaMUpl.lh,,". OI;;HOB
Hille xapaKTepl<ICTI<IKI<I MtIIIYIl" IlPU06P,J.lOUolTCIlR. uwnonHUHHoro a .....HHMaIlbHOM KOH
CTPYKTHBe KAMAl<. it,] 1') HHT~rp ••llbtlbt" C>tI.lM.llt· 414tJlO l<aHaIlOB npeo6pol30BolH .. R 4 , 
A"ana30H BPCMl'''>lIolX "H I epn;ln". 1 0 800 IIC. K(J~)l1)l1IH1UHT npe06paaoBolHI<IR 5 M6/HC. 
norpBlllHOCTb nP.,,)(jP;lJOu .. ,n1t1 O. I!J-O .20' • IIP,'MIl XPilHeHHII c .. rHiWOB C norpewHo
CTbll 0,05-0, 1O ~ Gnni'r 1 111 Me. ttct)"I't:J\l'n'~H"OCTb [JpeMeHHOH npl1BII3KH 1-3 HC. 
GnoKHPOBKol 8)(01\011 h ll illWMII Itp.HI!!H"". c: ....XIJL)HHbI~1 c.6poc, oT60p l<I~nynbcoB no 
BpeMeHH nocTynneHH". 

Pa60Ta BwnOIlHc.t:t • fl.,liop,lTop"" HC.. , POHHOl1 iIlH3Hkl<l OHRH. 

CoolSlIleHII(' OIh"'lU1I1""lIoro III1CTHTYTa R/lepHIIIX Kcc.ne.QoIl810dL llyOaa 198 ~ 

nepeBoA O.C.BHHOrPJAOBOH 

Zanrij V.N .• S~mo ilov A.K. 	 1)-85-587 
The Short Time Intervals to Stored Voltane Signals 
Multichannel Converter with the Reference Timing Device 

The "time-to-ampl icude-to-stored signal" converter has been developed 
takinQ into account the special property of measuring the time position of 
li near induction accelerator (LIA-30) pulses coming In over parallel chan
nels with small relative delay and a possibility of timing converted time 
interval boundaries to flat-tOpped voltage pulses. The stored voltage 
slonals are ho l d long enough for fol l owing measurements. Some essential 
perforMances of the converter module made as a sinqle width CAHAC module, 
wi lh ll) integral circuits are as follows: conversion channel number - 4; 
time iAlurval range - 10+800 ns; conversion faccor - 5 mV/ns; conversion 
per r.. .· nt;'!1~ error - 0.15-0.20%. hold time for sIgnals wIth 0.05-0.10% error 
is "-,:> I" U 11")0 1-10 ms. time interval bound uncertainty is 1-3 ns, Input 
blo. ;ldll'1 Ilurin!) hold time, synchronized resettinQ. selection of input pul

'-I.ili"1I time. 

Iii IllIIql' ll!1,Hlon has been performed at the Laboratory of Neutron 
Phys i c •• INR 

Cn Juint Institute for Nuclear Research. Dubna 1985 
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