132
Mexanika 2ipocKoniunux cucmeum

VK 621.3:621.38
DOI: http://dx.doi.org/

Ko63sip 1. A.}, 6axanasp, Ty3 ¥0. M., 0.m.u., npogecop

MOJAEJIOBAHHS BUCOKOBOJIBTHOI'O IMPOKOCMYT OBOI'O
BUMIPIOBAJIBHOI'O IIIACUJIIOBAYA

The relevance of the amplifier creation for metrological certification of the
thermoelectric 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
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the problem solutions available at the moment was carried out and their main
shortcomings 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
amplifiers was considered

Due to the simulation program Microcap several versions of sequentially switched
operational amplifiers with inverting and not inverting stages with dependent and
independent communications were investigated. The research showed that at the
frequency 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
simulated. The analysis of this diagram was carried out by available methods of the
program. The appropriate diagrams of the output signal form of the amplifier were
shown. A number of constructive decisions for the problem solution of the
operational 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.

Ru B nanHoil pabote Obl1a paccMOTpeHa M NMPOAHAIW3UPOBAaHA MOJENb pealn3aluu
yeuiutens Ha 1000 B B nguanasone no 100 k['m Ha ocHOBe mocCienOBaTEIbHO
aJTUTUBHO BKJIIOYEHHBIX ONEPALMOHHBIX ycuiauTene. OnpeneneHsl €€ OCHOBHbBIE
HEJ0CTaTKH, @ UMEHHO UCKa)XXeHHsI (OpMBbl cUrHasia Ha yactoTax omm3kux k 100 kI,
[TpensioskeH MeTO/ pereH s 3TO MPoOJIeMbl ITyTeM BKIFOUEHUS CXEMbl JJIUTUBHON
KOPPEKIIMH C BHYTPEHHHM cymMMmartopoM. Ha ocHOBe 3THX ucclemoBaHHMi Oblia
CMOJIETUPOBaHAa U MPOAHAIU3UPOBAHA PUHIMIIHAIBHAS CXeMa JAaHHOTO YCHIIUTENs B
cpene mporpammbl MicroCap.

Beryn

Ha nanHuit MOMEHT IPOMHUCIIOBICTIO BUITYCKAIOTHCSI TEHEPATOPU CUTHATIB
1 BUMIpIOBaJbHI KanmiOpatopu. OpHi€ro 13 3afad JUisi HUX € METPOJIOTIYHA
aTecTalllsi TePMOCIIEKTPUYHUX TMEePEeTBOPIOBAUiB, Y HamoMmy Bunaaky me [THTD
12, sxi mparroroth y maiama3oni yactot g0 100 kI’ 3a mvanpyru 500 B 1 1000 B.
Hait0inpmn mommpeHi y cBiTi € kaimiOpatopu amepukancbkoi ¢ipmu Fluke Ta
pociiicekoro 3aBoay PUAII (H 4-6, H 4-7). IXx OCHOBHMM HeNONIKOM € Te, IO
BOHHU MalOTh OOMEXKEHUW pIBEHb BUXIAHOTO CHUTHATy, a B TOW XK€ 4ac A
3a0€3MeUYeHHs] BHUMIPIOBaHHS MOTPiOHI OUIbII BHUCOKI Hampyru. Tomy €
HEOOX1JITHUM CTBOPEHHS BHUMIPIOBAJIBHOTO IMJICHIIIOBAaYa, SIKUM OW Mir Ou
3abe3rneunTy BUXiHy Hanpyry He menmie 1000 B y mianazoni go 100 kI'm.

AHaJ1i3 npo0JsemMu

Binomo, mo omepartiiini micuUIOBaYl HE MOXYTh CTBOPIOBATU HAMPYTy
OlTbLIy HAmpyrd OKUBJICHHA, 1 HampuKiIaJg CcaMUil  BHCOKOYACTOTHHIA
onepartiitauii macuimoBad ¢pipmu APEX PA94 mae nanpyry xusnens +450 B, a
BUXiHa Hampyra csrae He Oinbine 400 B aMmiiTygHOro 3HAY€HHA, IO
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BIJINTOBIJIa€ CePEAHHOMY KBaIpaTHIHOMY 3HaueHHIO 284 B. {151 BupimeHHs miel
npobiemu Oyia po3risiHyTa Mojenb peamizamii migcuaoBada Ha 1000 B y
manasodi g0 100 k['11 Ha OCHOBI MOCHIZOBHO AaJIWTHBHO BKJIIOUEHUX
ornepariiaux macuioBayis (puc. 1) [1].
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Puc. 1. Cxema BHCOKOBOJIETHOIO IIIJACHJIIOBAYa 13 B3a€MO3AJIEKHUMH
3BOPOTHUMHU  3B’SI3KaMHM  Ha  YOTUPHOX  OMEpalliHUX
MICHITIOBaYax

Bysno nocmiikeHo KijbKa BapiaHTIB MOCIIJOBHO BKIFOUEHUX ONEpaliiHuX
M1JCUIIIOBAYIB 13 IHBEPTYIOUMMU Ta HEIHBEPTYIOUMMH KacKaJaMu 13 3aJeKHUMHU
1 He3aJIeXKHUMH 3B’si3KaMH. AHali3 mokasas, 1o Ha 100 k' yepe3 oOMexeHy
MIBUKICTh HAPOCTAHHS CUTHAIY BUXITHUW CHUTHAJ CIIOTBOPIOETHCS 1 3aMiICTh
cuHycoinHoi popmu HaOyBae popmu OIM3BKOI A0 TPUKYTHOI. Buibill HAOUHO 115
mpo0semMa CIOCTePIraeThesl y pasi MiAKIIOYSHHS JBOX Ta OUIbIIE IMiICUITIOBAYIB.
VY 3B’s3Ky 13 IIMM 3allpOTIOHOBAaHA CXEMa aJUTHUBHOI KOPEKIIl 13 BHYTPIIIHIM
CYMaTOpOM Ha BXOJli OCHOBHOTO TijicuioBaya (puc. 2) [2].

Puc. 2. CtpyktypHa cxeMa aauTHBHOI KOPEKIi 13 BHYTPILIHIM
CyMaTopom
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Mopeir0BaHHSA CXeMH KOpeKIil

Jng onTuMizamii MPUHIMIIOBOT CXEMH TaKOro MiAcuioBaya Oymo
3aCTOCOBaHO MojeoBaHHs y makeri MicroCap. OxHiero 3 ocoOnmBocTEH
MicroCap e Oe3peakTUBHICTh pe3HCTOpiB. BepxHiii 00k (puc. 3) IeMOHCTpYe
NPUHIAI  BKJIIOYEHHS omepaliiHoro mifacuwioBada PA94. Pesynbratu
MOJICJIIOBaHHS JIaHOI CXeMH 0e3 JTaHKW aJuTUBHOI KOPEKIIii 3a BXIJTHOI HANpYyTU
y 40 B na yactoti 100 k['1 mokaszain HacCTYymHUH Tpadik BUXITHOTO CHUTHATY
(puc. 4).

Jam mu peanizyemMo ajJroOpuTM aJUTHUBHOI KOpeKIii (HWXHIN OJI0K).
BxitoueHHs Takoi cXeMH NpU3BeEIIO 0 30y IKEHHS ONepalliiHoTo MiICUIII0Bayva.

3MEHIIIEHHS METABOBOTO MiACHICHHS IO JIAHIIOTY 3BOPOTHBOTO 3B SI3KY
JIKBIAYBAJIO perakcaiito (puc. 6), ane 3aJuIIMBCA BHCOKOYACTOTHHM CHTHAJ
30ymkeHHs. J{ns ocTaTO4YHOro yCyHEHHsI 30y/UKeHHS Oylno 3allyHTOBaHO
pesuctop R2 xkonnencaropom (konaeHcatop C1) y mianmazoni Big 3 g0 30 nd.
ExcniepuMeHTanbsHuM HUIsIXoM Oyio o0pano ontuMansHuil y 20 nd. Bracnigok
11€i KOpeKUii 30yKEHHS 3HUKIIO.

Ha puc. 7 300paxkenuii rpadgik BUxigHoi GOpMU CUTHATY MICIs BBEIACHHS
CXEMH aUTUBHOI KOPEKIIii.

VY SKOCTI KOPEKIIIHOI JJAaHKH BUKOPHUCTOBYETHCS OUIBII MIUPOKOCMYTOBI
omepartiiini miacwioBadi PA98. ¥V 3B’s3Ky 13 THM, [0 KOPETYIOYUN CUTHAT MaB
Mexi 10 6 B, To 3’siBUIaCh MOXKIIMBICTh BUKOPUCTATH O1JIBII JCIIEBI, aie OlIbII
mupokocMmyroBi mijgcumoBadi ADS11. Ha nactymHomy rpadiky 300paxeHo
MOPIBHAHHA aMIUTITYyTHO — YaCTOTHA XapaKTepUCTUKa cxeM Kopekilii Ha PA98
ta AD811, a Takox cxemu 6€3 aAUTHBHOI KOPEKIIii.
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Puc. 3. Cxema peanizaliii airopuT™My aIuTHBHOT KOpeKIIiil y cepemosuini MicroCap
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Puc. 4. ®opma BUXITHOTO CUTHATY MiAKIIOYEHHS oguHuuHOro OI1
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Puc. 5. ®opma BUXiTHOTO CUTHATY TICJIS BBEICHHS aIUTUBHOI JAaHKU
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Puc. 6. CDopMa BI/IXiI[HOFO CUTHAITY ITiCJI 3MEHIIIEHHS TTETIILOBOTO HiI[CPIJ'IeHHSI
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Puc. 7. ®opma curHaiy miciisi OCTaTOYHOTO YCYHEHHS 30y IPKSHHS
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VY noposnbiioMy OyJia MpoBeIeHA ONTUMI3AIIIS CXEMHU KOPEKIIi.

KOPEKIIiT

y
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BucHoBOK

SIk TOKa3ylTh pe3yNbTaTH, 3aBISKH BBEACHHIO CXEMH aJUTHBHOI
KOPEKI[ii 13 BHYTPIIIHIM CyMarTopoM MH CYTTE€BO 30UIBIIMIM YacTOTHHI
Jiana3oH poOOTH HAIIOTO MiACHIIIOBAYa, M0 Y CBOIO Yepry 30UIBIIUTH SKICThH
METPOJIOTIYHOT aTecTallii TepMOETEKTPUIHHUX ITEPETBOPIOBAYIB.
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