23. AHanorosbie KommyTtaTopbl (AK). MHOrokaHasnbHble KOMMYTaTOPbI.
DONeKTpOHHBIN aHanoroBbiii kKoMMmyTaTop (AK) — 3TO BBICOKOCKOPOCTHOE YCTPOMCTBO KOMMYTAIIUH
aHAJIOTOBBIX CUTHAJIOB OT UCTOYHHMKA HAa HArPY3Ky ¢ MallbIMKU UCcKakeHusiMU. Mneansubiii AK obnagaet
MaJbIM CONPOTHBIICHHEM B PEKHUME «BKIFOUEHO» U OONBIIUM COMPOTHBICHHEM B PEXKHUME
«BBIKJIIOYEHO» . B HeM OTCYTCTBYET BIUSHUE YIIPABISIONIETO HAMIPSKEHHUS HA 1IENb KOMMYTHUPYEMOTO
curtana. ( BKJI r) ) ( BBIKJI RB peansasix AK BKJI r kosie6iercs oT eIuHUIl OM 0 IUHHI] KHJIOOM, —
OT JIECATKOB JI0 COTEH MEraoMm. Y HEKOTOpbIX THNOB AK MNpHUCYTCTBYET HaIpsHKEHHUE Ha BBIXOJAE IpU
OTCYTCTBUHM CHUTHAJIOB Ha BXxoje (HampsbkeHue cmemienus Hyias B AK Ha BT). BBIKJI R Ha puc. 3.4
MOKa3aH OUMOJISPHBINA UHTErpaibHbIN npepbiBatessb Thna 101KT1. B aTux mpepeiBaTensx uMeroTcs 1Ba
uaeHTnuHbIX BT Tuna n-p-n, KoTopsie 00ecreynBal0T KOMIIEHCALIUIO HAMPSYKEHU N
7 CMEIIEHUS HYs (BKIIFOUEHBI MOCIEA0BATEIbHO—BCTPEUHO, KOJIEKTOPHI 00bEIUHEHBDI ).
8 3HauuTeNbHOE pacmpocTpaHeHre B Hactosmiee Bpems noinyuwiu AK na IIT,
KOTOpBIE YNPABIISIIOTCA HANPSHKEHUEM WM MPUTOJIHBI JUII KOMMYTAIlMM KakK TOKa,
tak W HanpspkeHus. AK Ha IIT ympaBidroTcs HanmpsbKeHUEM ¢ aMIuiuTyaor 1o 10
B, BbIXO/iHBIE YPOBHM CUTHAJIOB OT CTAHJAPTHOW TPAH3UCTOPHO-TPAH3UCTOPHOMU
noruku (TTJI) UC umeror 0,3...3,0 B, uto TpeOyeT mpruMeHEHHsI CXeM COTJIaCOBaHUS
ypoBHs. Ctanmaptasii AK tuna 284KH1
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Puc.3 4. AK Toka THNA

LO1KTI Tl (o . (puc. 3.5) cHaOXeH CXEMOW YNpaBIICHHS.
) 1 B ... OHmpexacraBisieT co00M KOMOMHAIUIO
- - (g T [I0CJIe I0BATENbHO-IAPAIUIEILHOIO |
-‘"-|- X[f / MOCJIEIOBATEIILHOTO KITFOUCH, 00pa3yromux
T-o6pasHyio T2 SB «f—o cxemy (puc. 3.6). IIpu sTOM
Ei]: n : nocaenoBarenpHbie Kaoun T1 u T2
BBINIOJIHEHBI Ha ro— IIT ¢ obennsembIM n-kaHauaoM (puc. 3.5,0), a
IapajuIeIbHbIN L>—] ynpasacius ' xmou 13 —Ha BT n-p-n—Tpansucrope,
KOTOpBIE + a © paboTaroT mpoTuBoQazHO. YIIpaBiIeHUE
KIIFOUaMU Prc. 3.5, AK miama 284KHI (2) 1 xapakTepHcTHRA IIPOUCXOOUT CIICAYIOITUM 06pa30M. HpI/I
nonaue Ha BT T3 ynpaeienns T ¢ ofeansemuin n-kananom (&) 170770KMTETHHOTO MMITYJIBCA OH OTKPHIBACTCS

u oT reHeparopa Toka ['T uepes pesuctop R mpotekaer Tok, co3nmaBas Mexay 3aTBopoM u uctokom IIT Tl
u T2 oTpunarenbHOe HaNpsDKEHUE, NepekphiBatoniee ux kaHaiabl. Kimroun Ha T1 m T2 3akpsiBatorcs.
IIpu cHATHM yHPaBISAIOIIEr0 MMITyJIbca KIOY Ha T3 3akpblBaeTcs, U TOK 4epe3 PE3UCTOp
npekpamaerca. Kimtoun Ha IIT oTkpsiBatorcs. Korna nocnenosarenshbie Kitoun T1 u T2 OTKpBITHI,
napauienbHbii ko4 T3 He Biusier Ha pabory AK, Tak Kak €ro CONPOTHUBIIEHUE BEJIHMKO IO
CPaBHEHHUIO C CONPOTUBIICHUEM OTKPBITBIX Kitoueu. Ilocie 3amupaHus MOCIENOBATENBHBIX KIIIOYEH
napajuieNbHbI KIIOY OTIHMpAaeTcs M LIYHTUPYET LEeNb Mapa3uTHOIO CHUrHala, 00yCIOBICHHOTO
Mapa3UTHBIMM €MKOCTSIMH CONPOTHBIICHHEM OTKPBITOTO MapajuiesibHOro Kiroya . [Ipu stom Ha
MIEPBBIM KJIIOY BO3JACHCTBYET CYLIECTBEHHO YMEHBIICHHBI YPOBEHb CUTHAJIA.

KonunuectBo kananos AK, conepxauuxcs B ogHoit IC, orpaHnuMBaeTCsl YUCIIO BBIBOJOB KOpIyca.
IIpn xomoBom ympaBineHnn AK cokpamaercss 4uciio BBIBOJIOB, 3aHATHIX CUTHAJIAMM YIIPABIICHUS, YTO
MO3BOJISIET MOTYYUTH Oosblliee yrciio kaHanoB B ogHoi UC. Hampumep, UC tuna K590KHI,
BBITIOJTHEHHAs! B CTaHIapTHOM Kopryce (16 BbiBomoB) Ha ocHoBe MOII-TpaH3uCTOpPOB € oboramaeMbMm
p-KaHaJoM, MpecTaBseT co00i BochbMUKaHaIbHBIM AK, ynpaBisieMblid TpeXpa3psiAHBIM JBOUYHBIM
kogoM. Jta UC umeeT AONMOIHUTENBHBIN BXOJ «Pa3pELICHUE», C MOMOIIBI0 KOTOPOro OCYIIECTBISAETCA
yIIPaBJIEHUE 110 NPUHIUIY «BKIIOYECHO—BBIKIIOUYCHO». [Ipy mogaye Ha 3TOT BXOJ «JIOTHYECKOTO HYJISD)
AK 3akpbiBaeTcs, a npu 10Ja4e «IOTMYECKOM EIUHUIBDY — OTKPBIBAETCS TOT KaHall, HOMEpP KOTOPOIo
COOTBETCTBYET JIBOMYHOMY YMCILY, IOJAHHOMY Ha yIpaBistolne BXoasl. Jlydime TexHuueckue
xapakrepuctuku AK nocturarorcst Ha komrmieMeHTapHbIx (qononHstommx) MOII-tpan3zuctopax (KMOII-
CTPYKTYpbl). He3aBUCUMOCTb CONPOTUBIEHUS OTKPBITOIO KIIOYa OT HANpaBJICHUS U YPOBHS
IIPOTEKAIOILEr0 4Yepe3 HETO TOKa, MoJiydaemas B ITHUX CTPYKTypax, IO3BOJIIET CTPOUTH
MHOTOKaHaJbHbIE MYJIbTHILIEKCOPBI—IEMYJIbTUIUIEKCOPHl KaK JJIs aHAJOrOBBIX, TaK U IS LH(PPOBBIX
CUTHAJIOB.



24. MyJIbTHILJIEKCOPBI, 1eMYJIbTHILIEKCOPBHI.

MyabTHILIEKCOPBI.
MynbTHIIIIEKCOD SBJISETCS YCTPOUCTBOM, KOTOPOE OCYIIECTBIISAET BEIOOPKY OJHOTO U3 HECKOJIBKUX BXOJIOB U
HOJKITFOYAET €ro K CBOEMY BBIXOy. MYIIBTHIUIEKCOP MMEET HECKOIbKO NH(OopMaImoHHBIX BX00B (Do, Dy, ...),
azipecHble BXObI (Ag A1, ...), BXOA uId ojgadu crpodupyromero curaaia C u onus Beixoa Q. Ha puc. 6.26,a
[I0Ka3aHO CUMBOJINYECKOE U300paKeHNEe MYJIbTUINIEKCOPA C YEThIPbMS HH(MOPMALIMOHHBIMU BXOAAMHU.
Kaxnomy nadopmannoHHOMY BXO1y MYJIbTUINIEKCOPA IIPUCBANBAECTCS HOMEP, Ha3bIBaeMbIii afpecoM. IIpu nmogaue
cTpoOupyolero curiaina Ha Bxoa C MyJbTHILIIEKCOP BBIOMPAET OJUH U3 BXOJIOB, a/Ipec KOTOPOI'o 3a/1aeTCs
JBOMYHBIM KOJIOM Ha aIpECHBIX BXOJaxX, ¥ MOAKIIOYAET €r0 K BBIXONY.
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Takum 006pa3om, mojaBas Ha aapecHbIe BXOAbI apeca pa3InuHbIX HH(POPMAIIMOHHBIX BXOJI0B, MOXKHO TIEpE/1aBaTh
IU(POBbIE CUTHAJBI C ATUX BXOAOB Ha BbIX0J Q. OueBUIHO, YMCII0 HH(OPMALHOHHBIX BXOJOB Nyyg U YHUCIIO

aJPECHBIX BXOJOB Nyyp CBA3aHBI COOTHOIICHUEM Ny = 2 . Tab6u 6.13
AppecHble
Ctpobupytowui
BXOADI Bbixop,
CUrHan

Aq Ao

0 0 1 Do

0 1 1 D,

1 0 1 D,

1 1 1 D3

OyHKIIMOHUPOBaHUE MYJIbTHIIIIEKCOpa onpeaensercs Tabu. 6.13. [Ipu orcyrerBum crpodupyromero curtaia (C = 0)
CBS3b MEXAY MH(DOPMAITMOHHBIMH BXOJIaMU U BbIX0J10M oTcyTcTBYET (Q = 0). IIpu nmogade crpoOupyromiero curuana
(C =1) na BbIX01 niepeaeTcst JOrMUECKUil YpOBEHb TOTO U3 HH(POPMAIIMOHHBIX BX00B Dj, HOMep KoToporo i B
JTBOWYHOM popMe 3aj1aH Ha apecHbIX Bxojax. Tak, npu 3amganuu aapeca A\Ag = ll; = 310 Ha BeIx01 Q Oyaer
nepeaaBaThecsi CUrHAI MH(MOPMAIIMOHHOTO BXOJa € aJipecoM 31o, T. €. D3.

Q= (Do A Ao VDo A B W Dr o A A VDsc A AD - C (24 (6.24)

ITo »TO# TabnuIe MOXKHO 3aMKcaTh Celyolee JOrMUECKoe BhIpakeHue I Bbixoa Q:

[TocTpoeHHas 1o 3ToOMy BbIpaXEHHUIO IPUHLIUIIHAIbHAS CXeMa MYJIbTUIIIIEKCOpa IToKa3zaHa Ha puc. 6.26,0.

B Tex ciyuasx, koraa TpedyeTcs nepeaaBaTh Ha BBIXObI MHOTOPA3psAHbIE BXOHBIE TJAHHBIE B MAPaJUICIbHOM
dbopme, UCTIONB3yeTCs MapauieIbHOE BKIIIOYSHNE MYITBTUTUIEKCOPOB TI0 YMCITY Pa3psiIoB MepeaBacMbIX JaHHBIX.
JleMyIbTUIIEKCOPBI.

JleMyIbTUILIEKCOP UMEET OJJUH MH(POPMAIIMOHHBINA BXO/ U HECKOJIbKO BbIX0/10B. OH npejacTaBiseT cooon
YCTPOHCTBO, KOTOPOE OCYIIECTBIIIET KOMMYTAIMIO BX0/1a K OTHOMY M3 BBIX0JIOB, UMEIOIIEMY 3aJlaHHBIN aapec
(rHomep). Ha puc. 6.30 mokazaHO CHMBOJIUYECKOE H300paKEHUE JEMYIbTUILIEKCOPA C Y€THIPhMS BBIXOIaMHU.
OyHKIIMOHUPOBAHHE ATOTO JIeMYJIbTUILIEKCOpa omnpenensercs Tadiu. 6.18.



OO0benuHss MYIBTUILIEKCOP C AEMYIbTHILIEKCOPOM, MOXKHO MTOCTPOUTH YCTPOMCTBO, B KOTOPOM TIO 3a/IaHHBIM
aZpecaM OJMH U3 BXOJOB IMOJIKIIOYACTCS K OJJHOMY U3 BBIX0A0B (puc. 6.31). Takum 06pa3om, MOXKET OBITh
BBITIOJTHEHA JTF00asi KOMOMHAIIMS COSTUHEHUI BXO/IOB C BBIXOIaMHU.

Hanpumep, npu KOMOMHAIIMH 3HAYCHHUI aJPECHBIX epeMeHHbIX X| = |, X, =0, X3 = 0, X4 = 0 Bxox D, okakeTcst
MOJIKJIFOUYEHHBIM K BBIXOAY Y.

Hcnonp3oBaHue NeMYIbTHILIEKCOPA MOXKET CYIMIECTBEHHO YIIPOCTHTH MOCTPOCHHE JIOTUYECKOTO YCTPOMCTBA,
MMEIOIIETO HECKOJBKO BBIXOJ/I0B, HA KOTOPHIX (DOPMUPYIOTCS pa3IUYHbIC TIOTHYECKUE PYHKIIMHA OJHUX M TEX JKE
MIEPEMECHHBIX.

3aMeTuM, 4TO €CI Ha BXOJ JEeMYJIbTHILUIEKCOPA MOAaBaTh KOHCTAHTY D = 1, TO Ha BRIOPAHHOM B COOTBETCTBHH C
3aJJaHHBIM aJJPECOM BBIXOJIe OyJeT JIoT. 1, Ha OCTaubHBIX BbIXO/aX - Jior. 0. [Ipy 3TOM 10 BBINOIHAEMON (YHKIIUU
JIeMYJIbTUILIEKCOp MpeBpamiaercs B aemudparop. Tabdmuma 6.18

AppecHble
Bbixoabl
BXOAbl

A, Ao Yo Y1 Yz Y3

0 0 D 0 0 0

0 1 0 D 0 0

1 0 0 0 D 0

1 1 0 0 0 D
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[Tpu HE0OXOAMMOCTH UMETH OOJIBIIIOE YHCIIO BBIXOJOB MOKET OBITh MOCTPOCHO JAEMYJIbTUILIEKCOPHOE 1epeBo. Ha
puc. 6.32 noka3aHo Takoe JI€peBO, NOCTPOCHHOE HA IEMYJIbTUIUIEKCOPAX C YETHIPbMS BbIXOJaMU. JleMyIbTUILIIEKCOP
IIEPBOT0 YPOBHS MOAKIIOYAET BX0A D K onpeeneHHOMY A1eMYJIbTUIIEKCOPY BTOPOTO YPOBHS, AEMYJIbTUIIIIEKCOPBI
BTOPOTO YPOBHSI BRIOMPAIOT HYKHBIH BBIXO/I, Ky/la ¥ TIepeAaeTcs CUTHam ¢ Bxoaa D.



25. YBX: ocobennocmu cxemMomexHuKu u CnOCo0bl yayuuieHus mexHudecKux XapaKkmepucmux.
Ilpunyunsl nocmpoenus, oyeHKa mouHoCmu U Ihphpekmusnocmu vicokomounozo YBX.
YcerpolicTBa BRIOOpKU-XpaHEHUs MH(pOpMAIMK TTpeIHa3HAYEeHbI ISl OCYIECTBIICHUS
BBICOKOTOYHOT'O 3aIIOMUHAHUS OBICTPOU3MEHSIOIINXCSI AHAJIOTOBBIX CUTHAJIOB. [IpuMeHstoTes 1ist
noctpoenust AL, paboTaromux co MHOTMMH UCTOYHUKAMH CUTHAJIOB, KOTOPBIE MPUCOEANHSIOTCS
yepe3 AK. JlanHbie yCTpoHCTBa MPUMEHSIOTCS U JIJIs1 TApAJJIEIbHOTO CheMa (3alIOMUHAHMUS )
uH(opmaIuu ¢ nocaeaoparenbHbiM aHanu3oMm. B LIAII nepenaua nndopmaiuu Ha o01IyIO
Harpy3Ky MOET OCYILIECTBISThCA TaKke nocpenactsom Y BX.
[Ipocrenmmii BapuaHT peain3aiuu
YBX ¢ €ro 3kBUBAJICHTHBIE CXEMBbI
3aMelIeHUsI PEJICTABICHBI HAa PUC.
3.11. IIpu 3ambikanuu AK (puc.
3.11,a) mox nericTBUEM
yrnpasisitoniero curiana Uy B Buae
IPSAIMOYTOJILHOTO UMITYJIbCA
IMPOUCXOJUT OTHOCUTEIBHO
OBICTpHIIf 3apsin KoHaeHcaTtopa C ot
UCTOYHUKA
aHanmusupyemoro curnaia Uc (t)
yepes pesuctop R1 u manoe
CONIPOTHUBJICHUE
otkpbiToro AK r BKJI .
Konpencarop C, BKIIOUEHHBIN B
G B uens OOC OV, 3apsixaercs ¢
MIOCTOSSHHOM BPEMEHU T3 .

Prc.3.11. Cxema npocredHmero ¥YBX (a) Tipn passmmcarmm AK (RBBIKJI)

JICTIUTEIb, COCTOSIIUMN U3
H ero cxXeMsl 3aMelleHHd (0, B)
. pe3uctopoB R1 n

R2 , otkmrouaerca ot OV u mocTosHHAS BPEMEHH paspsia 13 KOHJeHcaTopa CYIIECTBEHHO
YBEIIMYMBACTCS, YTO M OIPESAeT JOCTAaTOUYHO JUTUTEIbHOE BpeMs xpaHeHus t XP nndopmanuu Ha
BbIx0j1e OV, KOTOpas B JaHHOM cXeMe MPHOOpETacT MPOTUBOMOIOKHYIO MOISIPHOCTH
otHocuTenbHO nexoauoro currana Uc (t) . [locTostHHBIC BpeMeHH 3apsiia T3 U pa3psaa Tp MOXKHO
ONpEeAEeTUTh 10

SKBUBAJICHTHOM cxeme 3amerneHuss YBX (puc. 3.11,0), nepecunraB ee mapameTpsl K Bxoay OV
(puc. 3.11,B).




