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YCUWINTEJIA
IL.B. Kpemenckoii, B.H. Paouenko, H.A. O20poonukos

FO>HO-Poccuiickmii rocymapcTBeHHbIN mommTexandeckuii yansepeuteT (HITN) mvenn M.U. [TnartoBsa,
r. HoBouepkacck

B nanHO# cTaThe paccMaTpHBalOTCsl SKCIIEPUMEHTANIbHBIE HccaenoBanus auddepeHnuanbHo-
ro ycunurens. AuddepeHnpanbaple YCUIUTENN MPeIHa3HaYeHbI ISl TOYHOTO YCUJICHUS CIa0bIX CUT-
HaoB. OgHUM U3 OONBIINX MPEeNMyIIecTB Mu((GepeHIINANbHBIX YCHIINTENEH SBISETCS MUCKITIOUYEHUE
cuH(Da3HBIX MMOMEX W3 KaHalla M3MEpPeHUs. DKCIIEPUMEHTAIBHBIC HCCIeAoBaHusI cxeM muddepeHn-
ANBHOTO YCHJIUTENSI TIO3BOJISIIOT MPOBEPUTH PabOTOCHOCOOHOCTh Y4acTKa CXEMBbl YCHJICHHS U COTIO-
CTaBHTh PAacUCTHBIC JAHHBIC HOMHHAJIOB 3JICMEHTOB C pe3yJibTaTaMU MOJEIUPOBaHHA. PaccMOTpeH-
HBIC CUTHATBI HAMTPSDKCHUH MaJIOW BETMUYUHBI MOCTYMAOT Ha BXOJ AU} dHepeHIIHaTLHOTO YCUITUTENS ¢
LEJNBIO TIOYYUTh BOCBMUKpaTHOE ycuieHne. MoJienupoBaHue Mpor3BOJMIOCH B IPOrPAaMMHOM TIPO-
nykre Micro-Cap, mo3BosIsioIeM aHATH3UPOBaTh PaboTy CXeMy Ha Pa3iUYHbIX €€ yIacTKaX, a TaKKe
MPOU3BOJUTH pacueT ONU3KUX K PEaJbHBIM YCIOBUSM. Pe3ynbraTaMy MOJCITUPOBAHHS CTAIH Tepe-
XO0aHasA XapaKTCPpHUCTHKA U IMMOTrPEIIHOCTHU KOC—)(l)(I)I/IHI/ICHTa YCUIICHHUA OTHOCUTCIIBHO paCYC€THBIX

Karouesble ciioBa: MoaenupoBanue, 1 epeHInaIbHbIi YCUINTENb, TOTPEIHOCTS, Iepe-
XOJTHAsI XapaKTePUCTHKA, KOAPDHUIINECHT yCUIICHHS

EXPERIMENTAL STUDIES OF A DIFFERENTIAL AMPLIFIER

P.V. Kremenskoy, V.N. Radchenko, I.A. Ogorodnikov
Platov South-Russian State Polytechnic University (NPI), Novocherkassk

This article discusses experimental studies of a differential amplifier. Differential amplifiers
are designed to accurately amplify weak signals. One of the great advantages of differential amplifiers
is the elimination of common mode noise from the measurement channel. Experimental studies of the
differential amplifier circuits make it possible to check the operability of the amplification circuit sec-
tion and compare the calculated data of the element ratings with the simulation results. The considered
low voltage signals are fed to the input of the differential amplifier in order to obtain an eightfold am-
plification. The simulation was carried out in the Micro-Cap software product, which allows analyzing
the operation of the circuit in its various sections, as well as calculating those close to real conditions.
The simulation results were the transient response and gain errors relative to the calculated ones

Keywords: simulation, differential amplifier, error, transient response, gain

[IpoBeaem sKcriepUMEHTANBHBIE UCCIEN0BaHUS it AU PepeHITNaTEHOTO YCH-
mutens. Cxema audepeHIanbHOr0 YCHITUTENS 00ecriednBaeT MOJyYeHHE CUTHAa,
HE0OX0aUMOTO JIJIs AanbHekmei oopadorku. [Tapamerpom, 1Mo KoTopoMy OyaeM Mpo-
BEPATH MPABUIILHOCTbh PAaCUETOB, sBJseTCs Ko3puiueHT ycunenus. [1o pacueram oH
JOJbKeH OBITh paBeH 8. Bxoausle curnansl Beioepem 1 u 5 mB. Takum o6pa3zom, moka-
3aB, 4TO cxema paboTaeT MPaBUIBHO C Pa3HBIMH BXOJIHBIMU CUTHAJIAMH.

Cxembl ObUTH MPOAHATM3UPOBAHBI C TMOMOIIBIO WHTETPHUPOBAHHON MPOTPaMM-
Hoii cucrembl Micro-Cap 9.

B cucteme umeroTcs BCTPOCHHBIN KabKYIATOP, rpaduuecKuil peaakTop Ui pa-
OO0TBI CO cXeMaMHt, KOMIUIEKC MPOrpaMM CXEMOTEXHHYECKOTO aHaIn3a U OTIaIIHK MO-
neneil kommoHeHToB. Cuctema ymoOHa Uil TPOCKTUPOBAHHS, W3YyYCHHS W aHAIN3a
ANIEKTPOHHBIX CXEM YMEPEHHOW CIIOKHOCTH. CXEMHBIM pelakTop MO3BOJISET CO3/aTh
YepTexk, aHATM3UPYIOLIUI CXeMy, COXpaHEHHE BBEIEHHON MH(pOpPMAaLUU, BO3MOKHOCTD
BBIBOJ/Ia HA TIEYaTh WU PEIAKTUPOBAHMUS BBEIICHHBIX paHee cxeM. PemakTop mo3Bosser
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OIEeKTPOHHBI
B pesynbrare ananuza paccuuTaHHOU cxeMbl AU (epeHInaIbHOTO U MacITa-

Oupyroiiero ycuinurtens (pucyHok 1) Oblua MojiydeHa Mepexo/iHasl XapaKTEepPUCTHKA,

MpUBEJCHHAs HA PUCYHKaX 2 U 3.
[To mosy4eHHBIM pe3ybTaTaM BUIHO, YTO PACCUMTAHHbBIC 3HAYCHUS KOHCHCA-

TOPOB U PE3UCTOPOB SIBJSIOTCS BEPHBIMU, TaK KaK 00€CIeUUBAETCS HEOOXOAUMBINA KO-

Pe3ynbraThl MOJIEIUPOBAHUS YCUITUTENCH.
3¢ (PULUEHT yCUITIEHUS.

AHAJIM3UPOBATh ICPEXOAHBIC TPOUCCChI, YHACTOTHBIC U MCPCAATOUYHBIC XaPaKTCPUCTHUKH.

['paduk 1 cOOTBETCTBYIOMIASA EMY LKA N300paKaeTCsl OJHUM LIBETOM.

4
S . . .
||||||| .
=
||||||| | ||||||_|||||||LIIIIIIID
= FooooooooooooffooiiiiicIiiiiziiiiiile
||||||| |
S T Y S R Fooooot KR
||||||| | RS I N | ——
.......
N T [ L
= T AR R [ deo]
|B44<|A | | i
o m " " "
@ N S | T A — =
o elebbeelabe-t ] siciebe efebubelelet sbelebelefiebeb Sulefupuietebs AN
e | P iy
= ] R P 1o
m ....... R L R
o S A et
= ! ! "
L ||||||| ) |
=
)
= -
=
=]
)
[=3
[

=
b=y
=~
=
|
o
3]
=
A
!
s (]
(] —
Ll
™
— o
& N
£
g 8§ 8 & & §
ﬂ+_.,._..H_ﬁn_.mmm
— e
=

[wtauty 047

Puc. 2 — PesyasTaThl MoaeupoBanus yeuintesaeil npu Ug, =1 mB.

- BXO}IHOﬁ CHUTHAJ, ClipaBa — BbIXOAHOU CHUIHAJI.

CieBa
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Puc. 3 — PesyabTaThl MoaeaupoBanus ycusnrenei npu Ug, = 5 mB.

vy

— BXOJHOM CUr'HaJ, ClIpaBa — BbIXOJJHOH CUTHAJI.

CiaeBa

OTHocuTeNbHAs TMOTPEIIHOCTh KOA(P(ULMEHTAa YCUIEHHS OMNpEeIessieTcs] Mo

Pacuet nmorpemrHocTy MOAETUPOBAHHS.
dbopmyne (3.1):
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rae Kp - paccuntanHbliil Ko3QpuuueHT ycunenus; Ky

CHT YCHUIICHHUA.

Koadbdunuent ycunenus Ky onpenensiercs mo hopmyse (2):

(2)

Usx =1 MB.

=7,99.

0,0799
0,01

KM

Usx =5 MB.

0,3982 _ 7 96
0,05

KM

PaccuntaemM OTHOCUTEIBHYIO MOTPEIIHOCTh KOA(DPUIIMEHTAa YCUICHUS CMOJC-

JIUPOBAHHOI'O YCHIINTCIIA.

87

99 -100% = 0,1%.

8
87

o=

.96 -100% = 0,5%.

8
Takum 00pa3oM, OTHOCHTENbHAS MOTPEIIHOCTh KOAPPUIIMEHTA YCUIICHUS CO-

crasisiet 0,1%, 0,5%.
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