
13 - 10956 

E .A .CHJiaea 



13 - 10956 

507f>/ 2- 77 np . E .A .CHJiaeB 

\

. CI-tnaeB,E.A. 
6 Jh.mettHhltt np11eMHH 

rcviJlMTeJlb • 

JU1HEthlblt1 llPl1EMffi1K - YCl1Jll1TEJlb 

HanpaeAeHo e IIT3 



13 - 10956 
r· CHnaea E.A. 

/ llHHeAHwA npHeMHHK-YCHilHTeilb 

OnHcaH ilHHBAHwA npHeMHHK-yCHllHTenh, npenHa3Ha~eHHwA ang npHeMa 

H YGHllBHHg CHf'llllilOB C CHMMeTpH~HOH KafiellbHCll !lHIIHH OT Yll8il8HIILIX !lBT-

'Hli<OB. Y CHllHTB/lb Co6paH liB HHTerpallbHblX MHII.pO<;:XeMaX K !53Y ll2 H II MeeT 

DllB!liiO perynHpyeMhiH K03QJ!jli!UHBII'r YCHilBHHg 1-'-100, !lXO!lHOe COrlpOTHBilBHHe 

2 x 5 MOM, BbiXOllHoe conpOTHBilelme 50 OM, pa6o~HA aHana30H axoa11oro 

HanpmKf'!Hifg ;:!)2 8, OTHOCHT9ilbi!Oe or:na611eHHe CH!!¢83HOro CHrHaila 90 nE, 
co6craeHHbitl JllYM 5 MKB a¢¢. 

Pa6ora BbmonHella a lla6oparopHH BL:r:oKHX 31!eprHl! OHSH1. 

fipeDI)BHT 06WJUIBeHHOro BHCTBTYT& •JlepBW.I BCCn8JlOB&BBI • Jly6u 1977 

© 1977 06-.et)UHeHHWii UHC8WIJ18 AbepHWXUCCAeb060HUii,lb6HO 

OnHChlBaeMoe ycTpoilcTBO cny)I(HT .11.m1 npHeMa H ycune

HH~ CHrHaJIOB llOCTO~HHOrO TOKa Ha ~OHe 3HaqHTeJihHJ:dX 

noMex, HMeiOI.QHX nepeKphlBaiOI.QHec~ qacTOTHhle cneKTphl. 

TaKa11 Ja.D.aqa BOJHHKaeT, HanpHMep, npu npHeMe cna6LIX 

CHrHaJIOB C )J.aTqHKOB, CB~JaHHhlX )J.JIHHHOH Ka6enhHOH nH

HHeH c HJMepHTenhHOH annapaTypoil. TunuqHoil noMexoil 

B 3TOM cnyqae ~BJI~eTC~ pa3HOCTb llOTeH:u;HaJIOB Me)I(.IJ.Y 

TOqKaMH JaJeMneHH~ )J.aTqHKa H npHeMHOH annapaTyphl. 

3To TaK HaJJ:dBaeMa~ CHH~aJHaH noMexa, HJIH noMexa 

o6wero BH.IJ.a. 

,lJ;n~ llO)J.aBJieHH~ 3TOH llOM8XH WHpOKO HCllOJih3YIOTC~ 
paJnHqHJ:de cxeMhl JJ.Hcl>cl>epeH:u;uanLHhlX ycunHTeneil I ,D;Y I, 
CO BXO)J.aMH KOTOphlX )J.aTqHKH COe)J.HH~IOTC~ C llOMOI.QbiO 

CHMMeTpHqHJ:dX JIHHHH I puc. 11. lloMexoycToifquaoCTh TaKoil 

CHCTeMJ:d onpe)J.en~eTC~ OTHOCHT8JibHJ:dM ocna6neHHeM CBH

~3HOrO CHrHana IOOCCI. EcnH .D.JI~ C06CTB8HHO MHKpocxeM 

onepa:u;HoHHhlX ycunHTeneil lOY I, Ha 6aJe KOTOphlx Bhlnon

H~IDT ,ll;Y, oocc .D.OCTaToqHo BeJIHKa I 1T oy =80 -'-120 oEI, TO 

)J)IH peanbHOrO ,lJ;Y C IIO.I~KJIIOqeHHbiMH BHeWHHMH :u;en~MB 
3TOT noKaJa T8Jlh (rr rw) 3Ha•mTeJihHO HH:lKe. OH 6y)J.eT onpe

.D.en~Tbc~ npe)I(.IJ.e acero pa36pocoM conpoTBBneHHH R 
1

, R ~, 
R 2' R~ ao BXO.D.HhlX :u;en~x OY /2,3/.MaKCHManLna~ paJHOCTh 

nanpg)l(eHHH Ha BXO.D.ax OY, BhlJBaHna~ paJ6anancoM 3THX 

pe JHCTopoa, MO)I(eT cocTaBHTh I puc. 11 

U , - e 2 
ab- c(l+K) 

40K 111 

r)l,e 0 - OTHOCHT8JibHOe OTKJIOHeHHe COllpOTHBJI8HBH OT 

HOMHHana; K- K03cl>cl>HUH8HT YCBJieHB~ ,lJ;Y: 

K = R/R 1 I npu R 
1 
= R 

1 
; R 2 = R ~ I. 
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Puc. 1. CxeMa ourft¢epeHijUQAbHOZO YCUAUJI€AJI /,IfY/ Ha 
6aae onepaijUOHHozo ycuAumeA.R I e 

8
- ucmo'IHUK cuzHaAa; 

ec- UCJIO'IHUK CUHfPa3HOU noMe xu; r JI , r 'JI - conpoi/IU6A€HU.R 
np060006 coeOUHUJieAbHOU AUHUU/. 

0TCIO~a 00CC BHeWHeH pe3HCTHBHOH uenLIO 

1T = 
R 

ec 

uab 

(1 + K)2 

40K 
/2/ 

3KBHBaneHTHas pa3HOCTL noTeauuanos ua sxo~ax OY, 
css3aauas c KOHe'IHLIM OOCC nocne~uero, 

u~~ =ec/rroy' /3/ 

CnO)I(JIB /1/ H /3/, Haii:~eM CYMMapHyiO pa3HOCTL noTeH
UHanoB ua sxo~ax OY, BLI3Baauyro ~eii:cTBHeM e c : 

1 1 1 
U =e (--+-)=e--. 

ab c 1T 1T c 17 
oy R AY 

TaKHM o6pa3oM, 

1T 
AK 

17 R • 17 oy 

rrR + rroy 

/4/ 

/5/ 

HanpHMep, ecJIH K =10, o =±1~, rr oy = 80 C>E, TO 
rrR = 302 /49,5 oE/,"MY = 293 /49,3 oE/. BR,!Uio, 'ITo ~a>Ke 
npHMeHeHHe cpaBHHTenLHO TO'IHLIX pe3HCTOpOB B uenBX 
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. 1 

' 

.I 

j 

~~epeu:uuanLHoro ycunuTens o6ecne'IHBaeT BeCLMa ue
BLICOKoe no~aBneHHe CHHclla3HOH noMeXH ~H~epeHUHanLHLIM 
YCHJIHTeneM. 

,lJ;pyrHM He~OCTaTKOM ,IJ;Y BBJIBeTCB HeBLICOKOe BXO~HOe 
conpoTHBneaae / oco6eauo npu 6onLWOM ycuneHHH/. 

H, HaKoaeu, nocne~HHM cepLe3HLIM ue~ocTaTKOM ,D;Y 
ssnseTcs TPY~HOCTL wupoKo~uana30HHOH perynupoBKH Ko-
3~HUHeHTa ycuneaus npH coxpaaeHHH BLICOKoro no~as
neHHB CHHclla3HOH noMeXH. 

llpe~naraeMLIH npHeMHHK auanorosoro curuana no
CTpOeH no llpHH:UHny TaK Ha3LIBaeMoro H3MepHTenLHOro 
YCHnHTens /2,4/, 'ITO n03BOnBeT 060HTH yKa3aHHLie He~o
CTaTKH. fipHH:UHnHanLHaB CXeMa YCTpOHCTBa npHBe~eHa 
ua puc. 2 . 

llepBLIH KaCKa~ Ha MHKpOCXeMaX onepal.{HOHHLIX YCHnH
Teneii: M 1, M 2 THna K153Y,D;2 npe~cTasnseT co6oii: ~Hcll
cllepeuuaanLHLIH HeHHBepTHpyiO~HH ycHnHTenL C napaclla3HLIM 
BLIXO~OM, OXBa'leHHLIH nocne~OBaTenLHOH o6paTHOH CBB3LIO 
no uanpslKeHHIO. Oc~ecTBnss ycuneuue ~H~epeuuuanLaoro 
CHrHana, 3TOT KaCKa~ ~nB CHHclla3HOrO CHrHana BBnBeTCB 
noBTOpHTeneM. 

,IJ;ns CHH:lKeHHB ~peii:clla Hynesoro ypOBHB ycHnHTens 
lKen.!lTenLHO HCnOnL30BaTL MHKpOCXeMLI, HMeiO~e O~HHaKo
BLie BeJIH'IHHY H 3HaK ~peii:4la Hanps:lKeHHB CMe~eHHB Hyns. 
B. 3TOM cnyqae ~peii:cll nepsoro KaCKa~a 6y~eT B OCHOBHOM 
CHHclla3HLIM, 'ITO npHBe~eT K no~asneHHIO ero BTOPLIM 
KaCKa~OM. llo~6op MHKpOCXeM no 3TOMY napaMeTpy uene
C006pa3HO npOBO~HTL He MeHee 'I eM B Tpex TO'IKaX TeM
nepaTypuoro ~ana3oHa /a/. 

lianaucaposKa o6oax OY oc~eCTBnseTcs o~HHM nepe
MeHHLIM pe3HCTOpOM R8, CBe~e~HeM K HYniO pa3HOCTH Ha
nps:lKeHHH Ha ax BLixo~ax. 3To ynpo~aeT cxeMy H o6nerqaeT 
uacTpoiKy ycanaTens. 

BTopoi KacKa~ BLinonueu no cxeMe ~H~epeu:uuanLaoro 
ycanHTens ua OY M 3 H 6ycllepHoM nosTopaTene ua Tpau-
3HCTopax T 1 -:- T 4 • Ou cny)I(JIT ~ns no~asneuas caaclla3Hoii 
nOMeXH H ycaneHBB MO~OCTH. IIO~CTpOiiKa Ha MaKCHMYM 
no~aBneHHa CHHclla3HOB noMeXH npOH3BO~BTCB pe3HCTOpOM 
R17, a noTeHUBOMeTpow R19 oc~ecTsnseTcs ycTaHOBKa 
HyneBOro ypOBHB Ha BLIXO~e. 
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06~HH K03cjl4JHD;HeHT nepe.LJ;aqa YCHJIHTeJIH onpe.D;eJIJieTCJI 
Bhlpa)f(eHHeM 

R 11 RF 
K = K ·K = (1 + ------) --"-. 

1 2 R5+R6+R7 R13 
/6/ 

Oco6eHHOCThiO 3Toro ycunaTenH JIBJIHeTcH npaMeueuue 
.D;nH Toqaoii ycTaHOBKH ycuneHHH MHoroo6opoTHoro nepeMeu
Horo peJHCTopa R5 /renunoT EP01310 npoH3BO.D;CTBa BHP /. 
06LiqHo 3TH ycTpOHCTBa HCDOJIL3YIOT Ha TIOCTOJIHHOM TOKe 
BCJie}J.CTBHe CHJihHOrO BJIHJIHHJI napa3HTHLIX peaKTHBHOCTeH. 
B .D;aHHOM cnyqae npeo6na.D;aroiUeii HBJIHeTCH pacnpe.LJ;eneu
HaH eMKOCTL. Ee BJIHJIHHe Ha nepeXO.D;HYIO xapaKTepHCTHKy 
ycunaTemi y.D;anocL ycTpaHHTL npaMeueuueM, noMHMO o6Liq
uoii qacToTuoii KOMneucauuu /C 1 ,C 

2 
I, TaK)f(e KoppeKTH

pyro~ux eMKOCTeH C 3 ,C 
4

• 

llo.D;cTpoequLiii peJHCTop R
6 

cny)f(HT .D;JIH Toquoii ycTa
HOBKH MaKCHMyMa YCHJieHHJI. 

qT06LI nonyqHTL MHHHMaJILHLIH K03cjl4JHD;H~mT nepe.LJ;aqu 
YCHJIHTeJIH paBHhiM e.D;HHHD;e H He pa3MLIKaTb llpH 3TOM 
uenu R 5 I CM. ~- ny I 6/ I, K03cjl4JauueHT ycuneHHH BToporo 
KaCJ<a.D;a BLI6paH MeHLWe e.D;HHHD;hl /K

2 
=0,68/. 

BLIXO.D;HLie TpaH3HCTOPLI o6ecneqaaaroT pa6oTy J<aJ< 
Ha BhiCOJ<OOMHyiO, Tal< H Ha HH3J<OOMHYIO /50 OM/ Harpy3J<y. 
B nocne.D;HeM cnyqae J<03cjl4JuuueHT nepe.LJ;aqa ycunaTeJIH 
YMeHLWaeTCJI B 2 pa3a. 

CxeMa ycunuTenH 3aiUH~eua OT neperpy30J< no BXO.D;Y 
/uenL R3 ,R 4 ; D 1c- D 4/ H oT J<opoTJ<Hx JaMLIJ<auuii ua BLIXO.D;e. 

0CHOBHhle TeXHBqeCJ<He xapaJ<TepHCTHJ<H: 

1. Ko3cjl4JauueuT ycuneuaH 
I R H > 50 KOM/ - 1 7100 

2. Bxo.D;Hoe conpoTHBneaue - 2 x 5 10 6 OM 
3. Bwxo.D;uoe conpoTHBneaue - 50 OM 
4. Co6cTBeHHoe BpeMH HapacTaHHH 

a/K =1 
6/K =100 

5. Pa6oquii .D;BanaJOH BXO.D;Horo 
uanpH)f(eHHH He Meuee 

- 0,7 MKC 

- 50 MKC 

- ±12 B 
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6. ,lJ;onyCTHMOe BXO,lJ.HOe 
HanpJDKeHHe /nOCTO.JIHHOe/ 

7. ,lJ;aana3oH BbiXO.D.Horo 
Hanp.JI)I(eHH.H Be MeHee 
aj RH2;:50 K0M 
6/ RH= 50 OM 

8. HHTerpanLHa.JI HenHHeii:HoCTL 
/RH=SO OM/ 

9. 0THOCHTenLHOe OCna6neHHe 
CHH$a3HOrO CHrHana 
jK =100; llOCTO.JIHHOe 
Hanp.JI)I(eHae/ 

10. ,lJ;peii:4l HyneBoro ypOBH.JI 
/K=100/ 
a/ TeMnepa TypHwii: 
/npa t =25° C/ 
6/ OT H3MeHeHH.JI Hallp.JI)I(eHH.JI 

naTaHH.JI /-24 B/ 
11. Co6cTBeHHblii: wyM 

/0,1710 6 Tt~/ 
12. IIHTaHHe /B llOKOe/ 

- ±20 B 

- ± 6 B 
-±3B 

- 0,02~ 

- 90 oli 

- ±8 MKB/°C 

- 0,2 MB/B 

- 5 MKB 3{/JI/J. 
- +24 B; 40 MA 

-24 B; 60 MA 
+12 B; 8 MA 
-12 B; 8 MA 

IIpaeMHHK-ycanaTenL BhlnonHeH B BH.D.e 4-KaHanLHoro 
6noKa KAMAK WHPHHOB 2 M. 

B 3aKmo'leHae aBTop Bwpa)l(aeT 6naro.D.apHOCTL 
A.JI.AH.D.peeBy a B.M.CnenHeBy 3a noMOI.QL B pa6oTe. 
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PyKonacL nocTynana B H3.D.aTenLCKHii: OT.D.en 
13 ceHT.H6p.H 1977 roJJ,a. 
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