3aHaTtne 6. OnepaunoHHbIe YyCUnNuTenu

MHBepTUpyloLLIee 1 HEMHBEPTUPYIOLLIEE BKITHOUYEHMEe. [IBynonsapHoe u ogHononsipHoe nuTtanue. Rail-to-rail yennutenu. O6patHas cBs3b.
BpemeHHas 3agepxka (koHgeHcaTop) B 06paTHOM CBA3N



OnepaumoHHbIN YCUNUTENb

e QY asndetcsa agnddepeHunanbHbiM YCUNUTENEM NOCTOAHHOIO TOKa C ABYMS
BXo4amun (MHBEPTUPYIOLLNMM U HEMHBEPTUPYHOLLIMM) U OOHUM BbIXOAO0M.

e QY nmeeT orpoMHbIN KOS MULMEHT YCUITEHNA, KaK MUHUMYM,
50000...100000, a peanbHO — HamHoro bonbLlle. NoaTomy, B Nepsom
NPUBNMKEHUN, MOXKHO AaXke AONYCTUTb, YTO OH paBeH DECKOHEYHOCTH.

e TepMmuH «anddepeHumnansHbiny («differenty nepeBoguUTCA C aHIMUNCKOTO Kak
«pasHuuay», «pasfnnymey, «PasHoOCTb») O3HAYaeT, YTO Ha BbIXOOHOM
noteHuunan QY BnusaeT UCKIIYUTENBLHO Pa3HOCTL MOTEHLMANoOB Mexay ero
BXOJdaMW, HE3aBUCUMO OT X abCOMNOTHOIO 3HAYEHMSA U NOMNSIPHOCTW.



MexaHn3am nogaBneHns HaBOOOK

AbBcontoTHOE 3Ha4YeHne curHana He BaXkHo!
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MexaHun3m nogaBneHnss HaBoOoK
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OY Ha cxeme
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CyuwecTytoT kak OY ¢ agBynonsipHeIM nutaHmem (Heobxoaum bl co cpeagHen
TOYKOM), TaK U ¢ ogHononapHbIM (00bI4HBIM Bl ¢ ABYMSI BbIBOgaMN)

[BynonsipHoe nuTaHue cnocobCTBYET MEHbLUEMY YPOBHIO LLUYMOB

Rail-to-rail ycunutenun: ocobein knacc, UBbix nexut B guanasoHe [+U, -U]

Ob6biyHo [+U-1..2V, -U+1..2V]



ObpaTHas cBsA3b

QY no4Tun BCcerga Ncnonb3ytTcs
B CXeMax C oTpuuaTenbHoOm
obpaTtHom ceasbio (OOC)

B nepBom crny4ae, NOCKONbKY BbIXOOHOW CUrHaN ABNAETCA MHBEPCHbIM MO
OTHOLLEHWUIO KO BXOHOMY, OH Bbl4MTaETCs U3 BXOAHOro. B pesynbTaTe obluee
yCUnNeHne kackaga cHmkaeTcsi. Bo BTOpoM criyyae — CyMMUPYETCS CO BXOAHbIM,
oblLLiee ycureHne Kackaga nosbllaeTcs.



ObpaTHas cBsA3b

XKepTBYySA ycuneHnem, Mbl CyLLLECTBEHHO yny4llaeM Opyrme BaXHble napameTpbl
CXEeMbl, KaK, HarnpumMep, e€ fMIMHENHOCTb, YaCTOTHbIN AnanasoH K np. Yem rnybxe
OOC, TeM MeHbLLE XapaKTEPUCTNKM BCEN CXEMbI 3aBUCAT OT xapaktepuctumk QY.

Hanps>keHune Ha Bbixoge OY, oxsadeHHOM OOC, cTpemMnTcs K TOMy, YTOObI
noTeHUuMan Ha NHBEPTMPYIOLLLEM BXOAE YPaBHAMCS C NOTEHLMANOM Ha
HEMHBEPTUPYIOLLEM BXOAE.



ObpaTHas cBsA3b R—£>
KoadpduLmeHT ycuneHus 3agaérca lox. +U
oTHoweHneM Rooc k Rex 1B % JEL
R L = Beixog
Ky = Rooc / RBx = B
U

ROOC MOXXHO caenaTtb NnoACTpOeYHbIM, HO

1) 4TOObI NONYYNTb JIMHENHYIO PErYNIMPOBKY KO MLUMEHTA YCUNEHUS OT yria NoBopoTa ABUXKKa
nepeMeHHOro pesnctopa, oH JOrmKeH ObITb ¢ norapMMmn4eckon 3aBUCUMOCTLIO «b» (ans
oTe4yecTBeHHbIX) 6o «C» (Ans MMNOPTHLIX);

2) He Bce QY cnocobHbl paboTtaTb cTabunbHO Npu koadduumeHTe ycunenus, 6nmskom Kk 1, a tem bonee,
MeHbLUe egmHnubl. Hanpumep, K574Y[01 xxenaTtenbHO ucnosnb3osatb ¢ Ky 6onee 6.



IHBepTUpYIOLLEE BKIKOYEHNE




HenHBepTupytoLlee BKNOYEHUE

Ky = Usbix / UBx + 1 = (Rooc / RBx) + 1

OOC pgencrtByeT TOYHO TaK Xe, Kak U NPy UHBEPTUPYIOLLLEM BKITHOYEHUU, HO
cornacHo lNpasuny 2, Kk noTeHUnany MHBEPTUPYIOLLIENO BXo4a B
HEMHBEPTUPYIOLLEM BKITHOYEHMN Bcerga npubasndeTca noTeHuman
HEMHBEPTUPYHOLLLEro BXOAa.



[ToBTOPUTENDL

BxogHoe conportumseiieHne BEJINKO

[Mo3BoNsAeT yCUnuTb CUrHan rno TOKy
- HanNpuMep, NPV N3MepeHNN HanpsKeHus,
Korga Henb3s BIUATb Ha CUrHan




QY kak komnapaTtop

100K +5Y

QY 6e3 0bpaTHOW CBA3N MOXET

NCNONb30BaTbCA Kak KoMnapaTop > b +
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Korga HeuHBepTUpyOLWNKA BXo4 nagaet ke -
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HKe MHBEPTUPYIOLLIErO BXOAA,
BbIXOHOW CUrHamn HachbllLaeTcs Npu oTpmUaTenbHOM YPOBHE NUTaHus. BbixogHoe
HanpsikeHne OY orpaHM4YMBaEeTCs TONbKO HaNpsKeHNeM NUTaHns



QY kak komnapaTtop

[lo3Bonger OLI,I/ICprBbIBaTb CUrHar
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3agepxka B uenn OC

[Mo3BonseT namepsaTb
dbYHKLUUKM OT curHana BoO BpEMEHMU
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Pue. 11,27



NHTerpartop

In €
R
n3mMmeHeHune BbIXOOQHOIo Hanmeeva Ie
nponopumoHanbHO BXoAHOMY curHany. Cxema Up ¥ W
o a
npocTenwero nHterpatopa Ha OY nokasaHa i
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AHanoroBbIN MHTErpaTop
HepocTaTtok - gpend BbIXOQHOIO HanpsiXXeHus,

O6yCﬂOBﬂeHHbIVI HanpaxeHnem cMeLleHna n BXoaHbIMA =

Tokamu OY. 310 HexenartenbHoe sABMeHne MOXHO ocnabuTsb, 100h2

ecnu K koHgeHcaTtopy C nogknounTb peauctop R2 ¢ oé;r

6onbLMM conpoTuBreHnem obecneynsaroLLmmn ———{——1
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[ndppepeHumpytoLaa cxema

OudpdpepeHumnaTop no ceoemy 4EUCTBULO Usx C
NPOTUBOMNOSIOXEH paboTe NHTerpaTtopa, TO ecTb —] UBbIx
BbIXOHOW CUrHas npornopuuoHaneH CKOpoCcTH
N3MEHEHWNS BXOOHOro curHana.

R2

DA1

OudbdepeHunaTop peanusyeT onepaumo  auddepeHunpoBaHMe Hag BXOOHbIM  CUrHanOM WM aHanorMyeH  OencTBui
anddpepeHumpytowmx RC 1 RL Lenoyek, Kpome Toro MMeeT nyyine napameTpbl no cpaBHeHnto ¢ RC 1 RL uenovkamu: npaktuyecku
He ocnabnsetr BXOOHOW curHan u obnagaeT 3Ha4YUTENbHO MEHbLUMM BbIXOAHBIM conpoTuBneHnemM. OCHOBHbIE pacyYéTHble
COOTHOLLEHUS 1 peakumst Ha pasnuyHble MMMYbCbl aHaNnornMyHa andpepeHLnpyoLWmMM Lenovkam.

BbixogHoe HanpshkeHne cocTaBuT

i  t Uy
Uy =—RIC1| ek


http://www.electronicsblog.ru/impulsnaya-texnika/impuls-rc-i-rl-cepi.html

[TonesHble CCbINKn

http://cxem.net/beqginner/beqinner96.php

http://www.electronicsblog.ru/nachinayushhim/sxemy-vklyucheniya-operacionnyr-u
silitelej.html



http://cxem.net/beginner/beginner96.php
http://www.electronicsblog.ru/nachinayushhim/sxemy-vklyucheniya-operacionnyr-usilitelej.html
http://www.electronicsblog.ru/nachinayushhim/sxemy-vklyucheniya-operacionnyr-usilitelej.html

