NMPE3EHTALUUNA HA TEMY:

OMNMEPALIMOHHbIN

YCUIIUTEIb




OnepaunoHHbIn yecunutenb (OY, OpAmp) — ycunutenb NOCTOAHHOIO
TOka ¢ audepeHumanbHbIM BXOAOM U, Kak NpaBuio, eAUHCTBEHHbIM
BbIXO40M, UMEIOLLNN BbICOKUN KOGd:)CbI/ILI,I/IeHT ycunenma. QY noytu
BCerga UCnonb3yrTcs B CXeMax € rnybokon oTpuuaTensHon obpaTHOU
CBs3bl0, KOTOpasi, briarogapsi BbICOKOMY KO3(hpULMEHTY ycunenus OY,
NOMHOCTLIO onpeaendeTr KoadPUUNEHT nepenaym nosly4eHHOM CXeMbl.

Pa3Hble onepaunoHHbIe yCcusinunTesin B pa3JyiuidHbIX KOpnycax, B TOM
Yucrsie HeCKoJibKO B OAHOM Kopnyce.

) ' VVNVVNVY
4
v

nf)SAF E1
LMI2CLK

v,




JlamnoBbIM onepaunoOHHbIN _
ycunutenb K2-W. OY 741 B kopnyce TO-5
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OBO3HAHEHUA

OGo3Ha4YeHUe onepaumoHHOro yCUriuTena Ha cxemax

Ha pucyHke nokasaHO cxeMaTu4yHoe n3obpaxkeHne
onepaumnoHHOoro ycunurtens. BeiBoabl UMeOT cnegyouiee
3HaYeHue:
V+: HenHBepTUpYOLWMA BXOA
Vout /- yHBepTUpYylOLLWIi BXOA
Vout: BbIX0O[
V VS+:nntoc UCTOYHMKA NUTaHKSA (Takke MOXeT
2 obo3Ha4yaTtbes kak VDD, VCC, nunn VCC +)
VS-: MUHYC MCTOYHUKA NUTAHUSA (TaKKe MOXET
Vg_ obo3Havatbes kak VSS, VEE, nnn VCC -)

Vg

OCHOBbI ®YHKLIUOHUPOBAHMUSA
NMutaHue

B obuwem cnyyae OY mncnonb3yeT ABYNOMSIPHOE NUTAHUE, TO ECTb UCTOYHUK
NUTaHMA UMEET TPU BbIBOAA C NOTEHLMaNaMu:

U+ (k Hemy noakntovaeTtca VS+)
0
U- (k Hemy nogkntovaetcs VS-)



lNMpocTenwee Bknro4yeHne OY

3gecb

- Vout: HanpsixeHne Ha Bbixoae

- V+: HanpsiXXeHne Ha HEMHBEPTUPYIOLLIEM BXOAE

- V-: HanpsiXeHne Ha MHBEPTUPYIOLLIEM BXOAE

- Gopenloop: kKoadMUMEHT yeuneHns ¢ pasoMKHYTOM NETNEN 0B6paTHOM
CBSI3U

NpoeanbHbIU onepaunoHHbIU YCUNUTENb

NpoeanbHbin OY onuncbkiBaetcs popmynon (1) n obnagaet cregyowmmm
XapakTepUCTUKaMM:

1. BeckoHe4YHO 60MnbLUON KOIMUUNEHT YCUNEHUS C PA3OMKHYTOW NETNEN
obpaTtHou cesasn Gopenloop.

2. beckoHe4vHo 6onbLUOE BXOAHOE conpoTusneHmne sxoaos V- n V+. dpyrumu
crioBamu, TOK, MPOTEKaLWMN Yepes 3TN BXOAbl, PaBEH HYIIO.

3. HyneBoe BbixoaHoe conpoTtuerieHme Bbixoga OY.

4. CnocobHOCTb BbICTaBUTb Ha BbiXxoAde Nntoboe 3Ha4YeHMne HanpsKeHus.

5. beckoHe4vHo 6ornbluasi CKOpPOCTb HapacTaHus HanpskeHust Ha Bbixoge OY.
6. [Monoca nponyckaHusa: OT NOCTOSIHHOIO ToKa 40 BECKOHEYHOCTN.



NoeanbHbIN onepauynoOHHbIN YCUIUTENb

UpeanbHbin OY, oxBaYyeHHbIN OTpuLaTesibHOM obpaTHON CBA3bIO,
noanepxMBaeT oAMHaAKOBOE HanpshkeHue Ha CBOUX Bxoaax.

,D,pyFI/IMI/I cnoBaMy, Npn yka3daHHbIX YCJTOBUAX BCErAa BbIlNOJIHAETCAH

[MpocTenimn HeMHBEPTUPYIOLLUN

-
Vaxog ®

B iX0o g

R1 R2

O6o03Ha4YeHMe onepaLMoHHOro ycunuTens Ha cxeMmax, HeMHBepTUpyroLas
cXemMa BKJTHoYeHus



OTNNYNA PEATIbHBIX OY OT UOAEAJIBHOIO

[TapameTtpbl OY, xapaktepusyLime ero HemaeasribHOCTb, MOXHO
pPa3duTb Ha rpynnol:

MapamMeTpbl N0 NOCTOAHHOMY TOKY

-OrpaHquHHoe ycuneHme: koadbdunumeHT Gopenloop He BeckoHeueH (Tunm4Hoe
3HadeHune 10° + 10° Ha nocTosiHHOM TOKe).

-HeHyneBon BXOAHOM TOK (111, YTO MOYTM TO XKE CaMOE, orpaHuueHHoe BXO‘E&HOG
COMPOTUBIEHME): TUNNYHbIE 3HAa4YEHMS BXOAHOro Toka coctasnsior 109+ 10

- HeHyneBoe BbIXogHOE CONPOTUBIIEHUE.

- HeHygeBoe HanpsixeHue cMeLleHus. TunmyHble 3HavyeHus Ucm cocTasnsaioT
103+10°°B.

- HeHyneBsoe ycuneHue cuHgasHoro curiana. TunuyHble 3Haveruns: 104 + 10°.



OTNNYNA PEATIbHBIX OY OT UOAEAJIBHOIO

[NapamMeTpbl N0 NepeMeHHOMY TOKY
- OrpaHuyeHHas nofoca nponyckKaHus.
- HeHyneBasi BxogHast EMKOCTb.
- HeHyneBas 3agep)xKa curHana.
- HeHyneBoe BpemMsa BOCCTaHOBEHUSA NOCIe HaCbILWEeHUS.

NEPEAATOYHAA XAPAKTEPUCTUKA OY

A Usux B
NepepaTtoyHasa (amnnuTyaHan)
XapaKTepucTuka — 3aBUCUMOCTb
Buaga Usbix = f(Ugud), roe f —
HekoTopas PyHKUNS (3aBUCUMOCTb
BbIXOAHOIO HaNpPsKEHUs OT
BXO4HOrO).

obnacTh HacbIWeHuA




HEMUHEWUHBLIE 3®DEKTbI

HacbliweHne — orpaHmnyeHne gnarna3oHa BO3MOXHbIX 3Ha4YeHUn

BbIXOOQHOro HanpsikeHusi. OBbIYHO BbIXOAHOE HaMpPsXXeHne He MOXET
BbINTW 3a Npeaernbl HanpsXXeHna nuTaHus. HacblweHne MMeeT MecTo B
crnydae, Korga BbIXoQHOE HanpsikKeHne «4oimKHO bbITb» 6onbLue
MaKCUManbHOro NN MEHbLLIE MUHUMASTbHOMO BbIXOAHOro Hanpsi>keHus. OY
He MOXET BbINTY 3a nNpeaernbl, 1 BbiCTynatoLme YacTu BbIXOAHOro curHana
«cpes3arTcsi» (TO eCTb OrpaHNUYMBaloTCSl).

B MOMEHTbI HaCbILLIEHUS YCUMNUTESb HE ENCTBYET B COOTBETCTBUM C
dofy» e 7 BaeT OTKa3 B

! out — (" =i V_ ) GOpenJOOP >TU HaNPSKEHUI Ha ero
BXO[JaX, YTO OObIYHO ABNAETCS NPU3HAKOM HEUCNPABHOCTM CXEMbI (M 3TO
Nerko obHapy»x1uBaeMblii Hanaa4YMkoMm NpusHak npodnem). VicknioyeHue -
pabota QY B pexnme komnaparopa.



HEMUHEWUHBLIE 3®DEKTbI

UckaxeHue BxogHoro [-obpa3Horo curHana npuv orpaHM4eHHOMU
CKOpPOCTU HapacTaHusa BbixogHoro curHana OY.

OrpaHunyeHHasa CKOpPOCTb HapacTaHus. BoixogHoe HanpsixeHne QY He
MOXET U3MEHNTLCA MIHOBEHHO. CKOPOCTb N3MEHEHUS BbIXOLHOIO
HarnpsXXeHNa N3MePAETCH B BONbTax 3a MUKPOCEKYHAY, TUMNYHbIE
3HayeHna 1+100 B/mkc. [NapameTp 06ycrnoBneH BpeMeEHeEM,
HeobxoaMMbIM A4 nepesapsiga BHYTPEHHUX EMKOCTEN.



OINPAHUYEHUA TOKA UHANPAXEHUA

OrpaHuYeHHHDT BaHOHMOEBELIXOOHOE HanpskeHue.
OI'paHVI‘-IeHHaFI BbiIXOAHaA MOLWHOCTD.

MouwHblie OY, Takne kak K157Y[11, MmoryT umeTtb KpenneHue ans
paaunartopa.

KAACCUDPUKALIUA OY

Mo Tuny anemeHTHOM Ga3bli
Ha nonesbix TpaH3ucTopax
Ha 6unonspHbIX TpaH3ncTopax
Ha anekTpoHHbIX namnax (yctapenu)




KINACCUPUKALINUA OY

Mo obnacTn npumeHeHun
UHaycTpuanbHbIXN CTaHQApT.
NMpeunsnoHHbIe
C manbIM BXOAHbLIM TOKOM (anekTpomeTtpudeckume) OY.
MukpomoLyHble 1 nporpaMmMmmpyemMbie
MowHble
HuskoBonbTHbIE OY
BbicokoBonbTHble OY
BbicTpopgeucrTeyrouwme OY
Manowymsawme OY.
3BykoBble OY.
CneumnanuaupoBaHHble OY.

B0O3MOXHbI Takke KOMOMHaLMK OaHHbIX KaTeropun, Hanpuvep,
NpeLn3noHHbIN ObicTpogencTBytowmin OY.



KINACCUPUKALINUA OY

Apyrune knaccudumkaumm
Mo BXOOHbLIM CUrHanam:
- O6bIYHbIN aBYXBX0A0BbIN QY
- QY ¢ Tpems Bxogamu

Mo BbIXOAHLIM CUrHanam:
- OBbIYHbIV OY c 0AHUM BbIXOOO0M;
- QY ¢ andbdepeHumarnbHbIM BbIXOA0M



