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Cunxponnnfi gerextop (CIl) Ha ueTbipex NOJYNpPOBOAHHKOBLIX TPHO-
nax [}], Onarogapst CBOMM BHICOKMM METPOJIOTHUYECKHM CBo#cTBaM {2],
nosyuaer Bce 6oJ/ice MHUPOKOE pacupocTpaHeHue, OAHAKO He0OXOAHMOCTh
NpUMEHeHHd 49eThipeX TPHOLOB H IJaBHOE JBYX TraqbBaHHUECKH He CBi-
3aHHbIX OOMOTOK B LENH KOMMYTAUHMH SRASETCI CYIUIECTBEHHLIM HeLo-
.CTATKOM CX€MbI. JTOT HELOCTATOK OCOOCHHO OCTPO OLIYLIaeTCs B MHOrO-
KaHaJAbHBIX CHCT€MaX, HAaNpUMEp, B MHOFOKaHA/JAbHOR TEH3OMETPHYECKOH
aunaparype. B tex cayuyasx, xoraa CII moaxen paGoTaTb He B BEKTOD-
MEDHOM pexHMe, a B PeXXHUMe aMIJUTYAHOIr0 AeMOAyAaTopa (T. e. yrod
¢ Mexay usamepseMmoiM U, u komMmyTtupyiomum U, nanpsikenusimu 6aH30K
K nw [3]), uacro npuMensiercs cxema CII Ha 2 Tpuoaax (puc. 1). [lpu
¢e=nx U U > U yae YXOIL HyAS 3TOH CXe-
Mbl B 3HAUUTE/JbLHOH CTEMeHH oOlpejensercs
OCT4TOUHBIM Hampsxeduem U, u Tokauu [,
TPHOJLOB.

K3 paccMOTpeHHd YNPOUIEHHOH 2KBUBA-
aeHTHOH cxempl CIL (puc. 2, a, 6) aas oGoux

Ue e

2

[

IPARS'

Puc. 1. Puc. 2.

TI0JIYIIepHOAOB KOMMYTHDYIOUIErO HAUPIXKEHHA BUAHO, 4YTO YXOA HYJs

paBeH ‘
UP: _Jf_ UPs . RH _+_ IPl Jr [Pz . Rn'ri ,
2 Ry +r 2 Ry+r;

™ Cxema CJI MoxeT GuTb ente 6o/iee ynpoiueHa, a MeTPOJIOTHUECKHE
XAPAKTEPHCTHKH IOBLIIIEHb, €CAd TPUMEHHTb PA3HOTHIHBIE TPHOAH
(puc. 3) [4].
Haupsicenne noJ0XKHTeAbHOM NONAPHOCTH HA 0a3bi OTKPHIBAET TPUOL
tuna n-p-n (T,), orpuuarespuoit —p-u-p(7T,). Haiuuue conporusaennis R
B CXeMme coBeplueHHO Heo6xoaumo. CJ MOXeT HOpMaabHO (YHKIHOHH-
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pOBaTh JHIIbL MPH YCJAOBHH, UTO 3alHpalolnee HanpskeHue Ha Oasze 3a-
KpHTOro kjiua 6oabuie Ug.ymye. ECAH cONPOTHBAEHHS OTCYTCTBYIOT, TO

3aKPHITHI Nepexo WyHTHPYeTCa OTKPHTHIM H Uy make= Usaza—xonnex10p<0,158

B cayuae nanuumus conpotHBaeHUH Ugmaxe= lo* R + Usisa—womnexrop. Y XOL
vyas CJl, kak He TPYAHO BHAETh M3 IKBHBAJIEHTHLIX CXeM pHC. 4, paBeH

Upl —* UP:: . RH + lﬂl _ IP?. . Rﬂ'ri
2 R,+r; 2 R,+r;

U, ~

U, npu npHMEHeHUH CIJIABHLIX T€PMAHWEBHX TPHOAOB B HHBEPCHOM
BrJIOUCHUH B Ry < 500 oM MpakTHuecky He npesbilaeT 0,5 MB aaxe 6e3 noj-
6opa TpuoaoB. CJaegyeT OTMETHTb, UTO
onucanuulft CJI MoxkeT paGoTaTh u B Bek-
TOPMEPHOM DPEXKHUME, HO NPH KOMMYTalUHUH
NPAMOYTOJBHBLIM HANPAXKEHHEM HJH CHHY-
coupaapHeiM U U, > U yake.

Puc. 3. Puc. 4.

Oco60 60JbIHM HOCTOMHCTBOM CXEMBl SIBJISETCS TO, YTO B A-Ka-
HaJbHOA CHCTEME JJ15 KOMMYTAaUWK TPHOAOB Tpebyercd JuIlLb 7 -1 mpo-
BOLOB, B TO Bpema kKak ajas CJl na 4 tpuopax tpeb6oBaaock Obl MHHH-
MyM 3 n -1 nposon. ‘

Ha 6ase cxemsl puc. 3 Hamu 6HJIM Pa3spaGoOTaHbl U SKCIEPUMEHTAJbHO
HCcnefoBanbl ABa MoayJasa (puc. 5, 6). O6a Moayas mpeacraBasioT coboil
coveranne CJI ¢ ycumaureneM-uHBepropoM. IlepBbii MoAy/ab TpefHasHadeH
AJs. paGoThl Ha 3JEeKTPOU3MEpPHTEJNbHEIE NPHOOPBl MAH JPYTHE YCTPOHCTBa
C BXOAHBIM comporuBjenueM R > 500 om. Bropoit — mns paGotet Ha Ha-
rpyskn HUXKe 500 oM, a Takxke B yerpoiicrBax, TpeGYIOMHX rajbBaHUYECKON
pasBA3KH liemneil.

Ru

Mia:

Puc. 5. DPuc. 6.

Brxonnoe nanpsiakenwe CJI /iMiHeRHO 3aBUCHT OT BXOJHOTO JIO 3Ha-
yeHUH Ugyare << 0,7 Uy IAS CHHYCOWIAJABHOTO KOMMYTHPYIONIErO HAmpsi-
xeuns U 10 U ,ae << Uy ans npamoyroasnoro. Hanpsixenune U, onpe-
AensieMoe acCHMPTpuell ynpapiaseMbX 3JeMEeHTOB M0 HeNH H3MeDPAeMOoro
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Hanpaxenusa [5], asaserca dyrwxunei xax sesmuubbnl Uy, Tak 0 Ujoyexu-
Makcumanbuoe sHauenne U, mpu Ug=3; u U,y =2, He InpesHmIaer.
10 ms. Koadpdunuent mnepemaun CJI no wnanpsawenuio pasen 0,8.
‘CnenoBare/ibHo, BeauuHna modexosamuuiendoctd  [4] mpu U, -3B
U Upgyexn << 2 G0abme 100. Bo BTopoM Mozyae conpoTHBaeuus R Buawsa-
0TCs JMUWb [OC/AE TOrO, K4k W3BECTHB 3HAYEHHS HArPY3KH M JI0Iy-
CTAMAs MOIIHOCTL KOMMYyTalHH. Pacuer He0O6XOAUMON BeJAHUHHEL R npo-
M3BOJAHUTCH IO MeTOAHKE, W3a0keHHOH B [3]. Bropuusuas o6morka TpaHc-
¢opmaTopa UMEET DA OTBOLCB, UTO IIO3BOJsAET corsacoBuBath CJI ¢ Ha-
TPy3KOH, NPHBEICHHOE 3HAYEHHE KOTOPOA HOJIKHO ObITH OKOJO 2 KMJAOOM.
Koadduunent Tpanchopmanuu As CeKLUil COOTBETCTBEHHO paBeH 0,5;
0,25; 0,125; 0,07.

ABTOp BeCbMa Hpu3HaTeJeH CTyLeHTy [1eTpoBY 34 MOMOLIL B BHINOJ-
HEHHH 3KCIePHMEHTaAbHBIX paborT.
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