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06~aR HeCTa6HnbHOCTb HCT04HHKa OnopHoro HanpRmeHHR/HOH/, B~

QOnHeHHOrO Ha CTa6HnHTpOHe, CKnaAhlBaeTCR H3 Tpex COCTaBnR~~HX: 
TeMnepaTypHOH L\VT, BpeMeHHOH .t\V

1 
H oGycnosneHHOM H3MCHCHHCM TU

Ka CTa6Hm1TpOHa L\ VI 

L\ Vl = L\ V T + L\ Vt : t\ VI • 

nepBble ABe cocrasnR~~He - napaMeTpt.l caMoro cra6Hm1TpoHa, nocneA
HRR me 3aBHCHT OT xapaKTepHCTHK APYrHX 3neMCHTOB CXCM~ H ee KQH
cJ>Hrypai..IHI-1. 

BenH4HHa TeMnepaTypHoro K03$¢H4HCHTa HanpHmeHHH AnR npe4~3HoH

HbiX CTa6HnHTpOHOB COCTaBnHeT +0,05 ... +0,09 MB/K l , 3TOT K03cJ>
cJ>H4HCHT onpeAenHeT MHHHManbHOe 3Ha,4eHJ:1e TCMnepaTypHOH HCCTa6Hnb
HOCTH B~XOAHOro HanpHmeHHR HOH, s~nonHeHHoro 6e3 TepMOCTaTHposa
HHH CTa6HnHTpOHa 1 H n03TOMy MOmCT cnymHTb KpHTepHeM AnR BblfiO-
pa KOH$Hrypa4HH CXCM~ H THna ee 3neMeHTOB. 

Hri ~·ll.o1r 1 tA~nnr'.::n"P'-u.·• uP.T~·r'~ cvPM~· lAQt-t · ? ~ 0 - :!~C'c :~~~!.!!!~e 0~~'='

H ABYXKaCKaAH~e, B - OnHCaHHaH a 2 C HCnOnb30BaHHCM onepa4HOH
HOrO ycHnHTenH /OY/ H r - npeAnaraeMaH, c OY H MOCTOBOI1 cxeMoi1 
cJ>opMHpOBaHHR TOKa onopHOrO CTa6HnHTpOHa. B Ta6nH4e npHBCACH~ 
BblpameHHR H 4HCneHHbiC 3Ha4CHHR COCTaBnR~~HX JiCCTa611nbHOCTH Bbi
XOAHOrO HanpHmCH11R AnR 3TI1X CXCM. 4HcneHH~e 3Ha4CHHR nOAC4HTa
Hbl AnR cny4aR Hcnonb3DBaHHR s cxeMax cra611n11rpoHa THna KC1'JlP 't , 

onepa4110HHoro ycl1nHTenR THna 140YA8 ~. pe3HCTopos /R, Rl, R2/ 
THna C2-13 H C2-29 4 . B~BOA npHBeAeHH~x e ra6n114e BhlpameHHi1 
AaCTCR B np11nomeH11H. 

H3 pHc.l H ra6n114hl BHAHD, 4TO npeAnaraeMaR cxeMa 11Meer cy
~ecrseHHO MCHbWY~ HCCTa6HnbHOCTb BhlXOAHOfO HanpRmCHHR, 4eM oc
TanbHhlC paccMaTpHsaeMhle, ee cyMMapHaR Hecra6HnbHOCTb oKa3~Baer
CR 3aB11CHMOH TOnbKO OT TeMnepaTypHoi1 H BpeMeHHOH HeCTa6HnbHOCTH 
Hcnonb3yeMoro cra6HnHTpoHa. 3aMeTHM TaKme, 4To npeAnaraeMaR cxe
Ma COACP~I1T MCHbWee KOnH4eCTBO npe4113110HHhlX 3neMCHTOB, 4eM cxe
Ma, H306pameHHaR Ha PHC. lB. 

npHH4HnHanbHaR 3neKTPH4ecKaR cxeMa npe4H3110HHoro cra6HnH3a
Topa HanpRmeHHR/nCH/ C MOCTOBOH CXeMoi1 cJ>opMHPOBaHHR TOKa onop
HOro 3neMeHTa H3o6pameHa Ha PHC.2.VT1 cnymHT yCHnHTeneM TOKa. 
BbiXOAHOi1 KaCKaA BblnOnHeH B BH,Qe nOBTOpHTenR HanpRmeHHR C HC
nonb30BaH11eM onepal.IHOHHOrO yCHni1TenR Ha 02 H COCTaBHOro nOBTO
pHTenR Ha TpaH3HCTopax VT2, VT3 • HanpRmeHHe,, Ha BbiXOAe cra611nH
3aTopa peryn11pyeTcR e n 
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Ta6JIHQa 

CocTaBna~e aecTa6HJibHOCTH onopaoro 
HanpH~eHHH ~JIR CXeM, H306p~eHHWX Ha PHC,) 

CocTaen~aH HecTa- CxeMa (pKc.n 
6KnbHOCTH onopHoro 
Hanp.fDP\eHHa a 6 B I' 

3a cqeT TeMnepaTyp-
HOI'C ,n.pe:_t H8I!pf!- TKU: ~fi,IIS 
Jlt6HHJi CT HnK3~ 
cTa6HnKTpoHa, MB 

3a cqeT TeMnepaTyp-
Hero APeR~ conpo-

/'./• TKC (~: ISIJ•TKC'f~) = ~4fJIS" THBneHKH TOK03aAWD-
111ero p~AfTopa, 

3a i:%eT H3M6HeHKH 
Ha I HalipmtteHKa :t3 ±<),3 - -
IlHTSHHH, MB 

3a cqeT TeMnepaTyp- ;-
HOI'O ,n.peR~ Hanpa- r·ri((J~.,= 

zeHHa CMellleHKa - - TK~11 : :t~PG •1,6/S•TKII,M • 
onep~OHHOI'O 
ycHJIKTen1t, MB/K •t~tJIIVI' 

3a cqeT TeMnepa~- w. 
HOI'O APeR~ KOS - "" n ·T«f~l,~.lJ• 
qHeHTa nepeAatm ~- - - -
nKTena Ill , 11, MB •t/ 

~ 

llpHMeqaHHe: I - JD·MA- TOK cTa~HJIHTpoHa; r- AH~epeHQHaJib

aoe conpoTHBJieHHe cTa6HJIHTPOHa; TKC - TeMnepaTypHhlM K03~H
QHeHT conpoTHBJieHHH pesHcT.opoB R, Rl, R2 141; 'llKUcM TeMnepa
TypHhlli K03~HQHeHT HanpHXeHHH.CMe~eHHH onepaQHOHHOrO YCHJIH
TeJIH, 

Hcn~TaH~R noKa3an~, 4TO TeMnepaTypHaR HecTa6HnbHOCTb onHc~-
o 0 40 saeMoro nCH MeHee 5 MKB/ C B ~HTepsane OT 20 C AO 0 C, T.e. 

3Ha4~TenbHO MeHbWe cnpaBOYHOro 3Ha4eHHR nQAo6Horo napaMeTpa AflR 
HCnOflb3yeM~X CTafiHflHTpOHOB, 

2 

l 
~~ f Jv 1?tf Jv 

a 
~ 6 

R1 

!v 
R2 

t> a 

PHc. I • Cnoco6bJ !f!opMHposamm TaKa CT<JOHJIHTpoHa. V - BbJ
XOAHOe /onopHoe/ HanpH~eHHe; Un - UanpH~eHHe llHTaHHH;. 
R - TOK03aAaiD~H pe3HCTOp OITOpHoro CTa6HJIHTpOHa; 
I - TOK orropHoro cTa6HJIHTpoHa; UcM- HarrpH~eHHe CMe~eHHH 
onepaQHOHHoro ycHJIHTenH; Rl, R2 - pe3HCTOPbi AeJIHTeJIH 
BbiXOAHOrO HarrpH~eHHH , 

•248------~------~~-------------------------, 
•Un 

R5 

fv 

&2Kiv 

~----~------~----~--------------------
PHc.2. llpHHQHI1HaJibHaH 3JieKTpHqecKaH cxeMa rrpeQHsHoH
Horo cTa6HJIH3aTopa HanpH~eHHH. 
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IIPMJIOJKEHHE 

1. HecTa6HnbHOCTb onOpHOrO HanpR~eHHR, CBR3dHHaR C TeMnepa
TypHbiM APea:i(j>oM conpon1BJ1eH11R TOK03aAatOI.IIero pe311cTopa R /p11c. 1 a, 
6, a, r/. 

HanpR~eHHe Ha CTa6HJ1HTPOHe MO~eT ~Tb npeACTasJleHO B BHAe 
CYMM~ ABYX COCTdBJlRIOI.IIHX 

u 
U cT = U + lr = U + _::.R.._ • r R • n1 

r,{\e U - '-ldCTb HanpR~eHHR CTd611JlHTpOHa, He 3dBHCRI.IIdR OT TOKa 
4epe3 Hero; I - TOK 1..1epe3 cTa6111111TpoH; r - AHHaMH4ecKoe conpo
THBlleHHe cTa6HJ1HTpoHa; UR - HanpR~eHHe Ha pe3HCTope R • 
~H(j>(j>epeH411PYR n1, nony'-IHM 

au T ( R) UR r , 1 ~ ___ £ ______ = ----- • ,- - - • 
aT R R aT 

UR 1 "R rAe ---=I - TOK cTa6vt11HTPOHa; --_X!_= TKC - TeMnepaTypHbla:i 
R R {/T 

K0~$$111.111eHT conpOTI1BneHio1R pe31o1CToJ:ia R • 
C.[JeAoaaTeJlbHO, 

au (R) . 
____ '?..!. _____ = Ir • TKC (R) = 150 TKC (R) [ uBIK]. 

aT 

L. CocTaBJlRtOI.IIaR HecTa611JlbHOCTio1 onopHoro HanpR~eHio'IR, CBR3aH
HaR c TeMnepaTypH~M Apea:i(j>OM HanpR~eHio'IR CMel.lleHio'IR OY. 

AnR cxeM~ Ha p1o1c.1e. lo1MeeM 

R2 v = u ( --- + 1 ) + u . 
CT Rl CM 

av (UCM ) - -~~c~ = TKUCM • --------- - aT aT 

rAe TKUcu - TeMnepaTypHwa:i K03¢¢111.lvteHT HanpR~eHvtR cMel.lleHHR OY. 

AnR cxeMw Ha pvtc.1r MO~Ho 3anvtcaTb 

~V(U )=..!_U , c"" R CM. 

rAe ~V(UCM)- COCTaBJlRIOI.IIdR BWXOAHOrO onopHoro HanpR~eHvtR, CBR-

3.;!HHdR c HanpR~eJ-ivteM UcM . 
a~ v (U ) r au r 

----~-!:~--- = - __ ......_!:_~_ ~ ·- TKU 
aT R a 1 T R eM 
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3. CocTaBnRtOI.IIaR HecTa611JlbHOCTI1 onopHoro HanpRmeHvtR 3a c4eT 
TeMnepaTypHoro Apea:i(j>a conpoTvteneHvta:i Rl , R2 BbiXOAHOro AenvtTenR 
/pvtc.le/ 

Rl v = UCT {--- t 1) t UCM 
R2 

av (Rl/R2) a (Rl/R2) Rl .aR2 Rl 1 .aRt _____ .._ ___ = u --·---- = u [ --- . _.,:._ + --- • ;...__ • ,_..!.--- ] -
aT cT aT cT (R2 )2 aT R2 Rt aT -

= UCT ~ [TKC (Rl) + TKC (R2)]. 
R2 

rAe TKC/Rl/ 11 TKC/R2/ - TeMnepaTypHbla:i K03$$H1.1HeHT conpoTvtBrteHvtii 
pe3HCTOpOB Rl,R2 COOTBeTCTBeHHO. 
B Havt6onee He6naronpvtRTHOM cny1..1ae vt npH paeHwx TKC pe311CTopoe 
n.ony411M 
av(Rl/R2) Rl 
----~---- = U • 2 -- • TKC • aT cT R2 
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AnHMOB f . P . H ,IJ,p. 
llpei..I,H3HOHHb111 CTa6HJ1H3aTop HarrpHJKeHIUI 
C MOCTOBOH CXeMOH $OpMH pOBaHHH TOKa OllOpHoro 
3JleMeHTa 

PI0-85-798 

UnH npei..I,H3HOHHOrO CTa6HJ1H3aTopa HarrpHlKeHHH C MOC TOBOH CXeMOH 
$OpMHpoaaHHH TOKa OllOpHoro 3JleMe HTa llpHBe,IJ,eH BbiBO,!l, 3aBHCHMOCTH 
o6meti HeCTa6HJ1biiOCTH OT rrapaMeTpOB 3JleMeHTOB CXeMbJ . lloKa3aHO, 
llTO 0611laH HeCTa6HJ1b!-IOCTb ,!l,JlH 3TOrO CJlyllaH orrpe,IJ,eJlHeTCH, rrpaKTH
lleCKH, BpeMeHHOH H Te MnepaTypHOH HeCTa6HJ1bHOCTbiO 0110PHOrO CTa-
6HJ1HTpOHa H He 3aBHCHT OT KaKHX- J1H60 ,IJ,pyrHX $aKTOpOB. 

Orrpe,IJ,enei-IHaH npH H3MepeHHHX Ha HeCKOJlbKHX o6pa31..1,ax o6maH TeM 
nepaTypHaH II eCTa6HJ1hHOCTb CTa6HJ1H3aTOpa COCTaBHJla MeHee 5 MKB/K 

Pa6oTa Bblf!OnHeHa a 0TAene HOBbiX MeTOAOB ycKopeHHH 0115!11. 

Coo6~eHHe 06~eAH HeHHOro HHCTHTyTa RAepBNX HCcneAOBaHHA. lly6Ha 19 85 

!lepeDO,!l, 0. C . i\IIIIOrpa,[-lOUOi"l 

Alimov G.R. et a1. Pl0-85-798 
Precision Voltage Stabilizer with the Bridge 
Circuit of Forming the Current on Reference Element 

The dependence of general instability on parameters of c~r
cuit e lements is derived for precision voltage stabilizer with 
a bridge circuit of forming the current lln r efe renc e e lement. 
It is show that for this case the general lack of s tability is 
determined practically by time and temperature instability of 
reference stabilitron and does not de pend on ot he r factors. De
termined by measurements on a few samples general temperature 
instability of the stabilizer was less than 5 uV/K. 

The investigation has been performed at the Department of 
New Acceleration Methods, JINR. · 
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