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MOJAEJIOBAHHS BUCOKOBOJIBTHOI'O HIMPOKOCMYT OBOI'O

En

Ru

BUMIPIOBAJIBHOI'O IIIACUJIIOBAYA

The relevance of the amplifier creation for metrological certification of the ther-
moelectric transformers PNTE-12 with the frequencies range to 100 kHz and voltage
of 500 V and 1000 V was considered in this article. The methods analysis for the
problem solutions available at the moment was carried out and their main shortcom-
ings are revealed. The implementation model of the amplifier with the range to
100 kHz and 1000 V on the basis of sequentially additive switched operational ampli-
fiers was considered

Due to the simulation program Microcap several versions of sequentially switched
operational amplifiers with inverting and not inverting stages with dependent and in-
dependent communications were investigated. The research showed that at the fre-
quency of 100 kHz and due to the restricted speed of the signal rise the output signal
is distorted and instead of the sine form it acquires the form close to triangular. In this
regard the diagram of additive correction with the internal adder on an input of the
main amplifier was offered.

In the environment of Microcap the corresponding schematic diagram was simu-
lated. The analysis of this diagram was carried out by available methods of the pro-
gram. The appropriate diagrams of the output signal form of the amplifier were
shown. A number of constructive decisions for the problem solution of the operation-
al amplifier excitation in case of the circuit switching is carried out. The possibility of
different components use was considered and the comparison diagram of amplitude-
frequency characteristics of the appropriate diagrams is provided. Also the diagram
of this method optimization was considered.

B nanHO#t paboTe OblTa pacCMOTpPEHA M MPOAHAIM3UPOBAaHA MOJICIh PeaTn3aiun
yemwmutens Ha 1000 B B auamazone no 100 x['11 Ha 0CHOBE MOCIIEIOBATEILHO A U~
TUBHO BKJIFOUCHHBIX OINEPAIMOHHBIX ycuiuTened. OnpeneneHbl ee OCHOBHBIE HEO0-
CTaTKH, & UMCHHO MCKaXeHUS (OpMBbI CHUTHaNIa Ha vacrorax Onm3kux k 100 kIl
[TpenyoxeH MeTOJ peleHus: TON MpoOIeMbl yTeM BKIIOUEHHUSI CXEMBbl aJIUTUBHON
KOPPEKIIMH C BHYTPEHHUM CyMMaTopoM. Ha ocHOBe 3THX McCieoBaHuil ObliIa CMO-
I[GJ'II/IpOBaHa nu HpoaHaHI/I3I/Ip0BaHa HpI/IHHI/IHI/IaJ'IBHaﬂ cXeMa OJaHHOI' O YCI/IJ'II/ITeJ'IH B
cpene nporpammbl MicroCap.

Beryn

Ha nanHuit MOMEHT TPOMHUCIIOBICTIO BUITYCKAIOTHCSI TCHEPATOPU CUTHATIB

1 BUMiproBajbH1 kKanmioparopu. OmHIEO 13 3a/1a4 AJIT HUX € METPOJIOTidHa aTec-
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Tallisl TEPMOEIEKTPUYHUX MEPETBOPIOBaUiB, y HamoMy Bumnaaky e [THTD 12,
K1 TpalooTh y aianazoni gactoT Ao 100 k[ 3a mampyru 500 B 1 1000 B.
Haii0inpm mommpeHi y cBiTi € KanmiOpaTopu amepukancbkoi pipmu Fluke Ta po-
ciiicekoro 3aBoxy PUAII (H 4-6, H 4-7). IXx OCHOBHMM HeJIONIIKOM € Te, 1110 BOHH
MarTh OOMEXEHUH piBEHb BHXIJIHOTO CUTHAJNly, a B TOW ke yac i 3abesrie-
YeHHS BUMIPIOBAHHsS MOTPiOHI OUIbII BUCOKI HAmpyrd. Tomy € HEoOXiTHUM
CTBOPEHHS BUMIPIOBAJILHOIO IMIJICHIIIOBaYa, SKUA OM MIr OM 3a0e3MeYuTH BHXi-
nuy Hanpyry He MeHire 1000 B y niamazoni o 100 I,

AHaJ1i3 npo0JyeMu

Bigomo, mo omepartiiiHi MmiaACHIIOBadl HE MOXKYTh CTBOPIOBATH HAMPYTY
OUTBIITy HANPYyTH JKUBJICHHS, 1 HAPUKIIAJl CAaMUH BHUCOKOYACTOTHHUH Omeparliii-
Hui niacwnoBad pipmu APEX PA94 mae nanpyry xusnens +450 B, a Buxigna
Harpyra csrae He ouibiie 400 B ammuniTy1HOro 3Ha4eHHs, 10 BIANOBIAAE cepe-
JTHBOMY KBaJ[paTUMHOMY 3HaueHHI0 284 B. Jlyia BupimieHHs i€l npodiemu Oymna
pO3rIsiHyTa MOJIeb peanizaiii macwioada Ha 1000 B y mianazoni go 100 xI'iy
Ha OCHOBI TMOCJIJIOBHO aJWTUBHO BKJIIOYEHUX OMEpAIIHHUX TIJICUITIOBAYIB

(puc. 1) [1].
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Puc. 1. Cxema BHCOKOBOJIETHOIO IIIACHJIIOBAadYa 13 B3a€MO3AJIEKHUMHU
3BOPOTHUMHU  3B’SI3KAMH  Ha  YOTHPHOX  OMNEpaliiHuX
MICHITIOBaYax

Byno npocniipkeHo KijibKa BapiaHTIB MOCIIIIOBHO BKIIOUEHHUX OIEpaliiHuX
M1JCUIIOBAYIB 13 THBEPTYIOUMMH Ta HEIHBEPTYIOUUMHM KacKaJaMH 13 3aJ1eKHUMHU
1 He3aJICKHUMH 3B’si3kamMu. AHaii3 mokasas, mo Ha 100 k['11 uepe3 oOMexeHy
MIBUKICTh HAPOCTAHHS CUTHAIY BUXITHUW CHUTHAJ CIIOTBOPIOETHCS 1 3aMiICTh
cunycoinHoi popmu HaOyBae popmu OIM3bKOI A0 TPUKYTHOI. bkl HaouHO 115
npo0semMa CIoCTePIraeThes y pasi MiAKIIOYSHHS TBOX Ta OUIBIIE IMiICUITIOBAYIB.
VY 3B’53Ky 13 UM 3aMpONOHOBAaHA CXeMa aJUTHUBHOI KOPEKIIi 13 BHYTPIIITHIM CY-
MaTOPOM Ha BXOJII OCHOBHOTO MijcuitoBaya (puc. 2) [2].
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Puc. 2. CtpyktypHa cxeMa aguTHUBHOI KOPEKIl 13 BHYTPIIIHIM
CyMaTopoM

MogenoBaHHS CXeMHU KOPeKIil

Jlns onTrMi3aliii MPUHIMIIOBOI CXEMHU TaKOro MifCHiIoBavya OyJio 3aCTO-
COBaHO MoJieNoBaHHs y naketi MicroCap. Oxxiero 3 ocoosmBocteii MicroCap e
0e3peakTUBHICTh pe3ucTopiB. BepxHiit Omok (puc. 3) MEMOHCTpY€E MNPUHIIMIT
BKJIFOUEHHS omepailiiiHoro mifcwimoBaya PA94. Pesynbratu mMonentoBaHHs Ja-
HOT cxemHu 0e3 JIaHKU aJIMTUBHOI KOPEKIIii 3a BXiHOT Hanpyru y 40 B Ha wacToTi
100 kI'11 moka3anu HaCTYIHU# rpadik BUXITHOTO CUTHATY (pHC. 4).

Jam mu peanizyemMo ajlropuTM aJUTHUBHOI KOpeKIii (HWXHIN OJIOK).
BxroueHHs Takoi cXeMu MpU3Beso 10 30yKEHHS OMepaliifHoOro MiICUITIoBaya.

3MCHIIICHHSI TETILOBOTO MiJACHICHHSI 10 JIAHIFOTY 3BOPOTHBOTO 3B’SI3KY
JTIKBIAYBAJIO penakcaiito (puc. 6), ane 3aJuIIMBCS BUCOKOYACTOTHHM CHUTHAJ
30ymKeHHs. J[71s 0cTaTOYHOTO yCyHEHHS 30yIKeHHs OyJio 3allyHTOBaHO Pe3nc-
Top R2 xonaeHcatopom (konaeHcatop C1) y mianaszoni Bia 3 1o 30 nd. Excre-
pUMEHTAIBHUM HUISIXOM Oysio 00paHo onTumanbHuil y 20 n®d. Buacmigok miei
KOpEKLIi 30y KEHHS 3HUKJIO.

Ha puc. 7 300paxxkenuii rpadik BuxigHoi (GOpMHU CUTHATY MICJIsl BBEACHHS
CXEMH aTUTUBHOI KOPEKIIii.

VY SKOCTI KOPEKIIIHOI JJAHKW BUKOPHUCTOBYETHCS OUIBII MIUPOKOCMYTOBI
omepartiiini miacwioBadi PA98. ¥V 3B’s3Ky 13 THM, [0 KOPETYIOYUN CUTHAT MaB
MeXi 10 6 B, To 3’BHIaCh MOXKIIMBICTh BUKOPHUCTATH OLIBII JCIICBI, aJie OLIBII
mupokocMyToBi mifacuioBadi AD811. Ha nactynmHoMy rpadiky 300paxeHo 1mo-
PIBHSIHHSI aMIUTITYJTHO — YaCTOTHA XapaKTepucTuka cxem kopekilii Ha PA98 Tta
AD811, a takox cxemu 06€3 aTuTUBHOT KOPEKIIii.
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Puc. 3. Cxema peanizariii airopuTMy aJUTHBHOI KOPEKIlii y cepe1oBHIII
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Puc. 5. CDopMa BI/IXiI[HOI"O CUTHAIIY TTICIIsS BBCACHH aI[I/ITI/IBHO.l. JJaHKH
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Puc. 7. ®opma curHaity miciisi OCTaTOUHOTO YCYHEHHsI 30y 1>KEHHS
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Puc. 8. IlopiBasanua AUX

VY noposnbiioMy OyJia MpoBeIeHA ONTUMI3AIIIS CXEMHU KOPEKIIi.
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Puc. 9. Peamizaniisi cxema onTuMizallli aJuTUBHOI KOpEKIlli y cepeso-

Butii MicroCap



136

Mexanika 2ipocKoniunux cucmeum

BucHoBOK

SIK MOKa3yloTh Pe3yJbTaTH, 3aB/ISIKM BBEACHHIO CXEMHU aTUTHUBHOI KOPEK-
il 13 BHYTPIIIHIM CyMaTOpOM MH CYTT€BO 30UIBLIMIA YaCTOTHUN A1ama3oH po-
OOTH HAIIOTO MiJCUIIIOBaYa, 10 Y CBOIO Yepry 301IbIIUTh SAKICTh METPOJIOTIYHOT
atecTallii TepMOEJIEKTPHYHIX MePETBOPIOBAYIB.
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