MOAYJb10. HU®POAHAJIOTI'OBBIE U AHAJIOT'OLIU®POBBIE IIPEOBPA3OBATEJIN

Baok 10.1. O61ue cBeeHust

Hamnpsbkenue Ha BBIXOAE HU(POAHAIOTOBOTO MpeoOpa3oBaTes
Lugpoatanorosbie 1 atanorounpossie (LIAIT) mpomopiioHaIbHO BECy YCTaHOBJIEHHOTO Ha BXOJax KOAA.
npeobpazoBarenu(LIAIT nu ALIT)

Bec koma Ha BbIXOAAxX aHAIOroU(ppPOBOro mpeodpasoBaTes
(ALIT) mpomopoHaieH BXOAHOMY HAPSKEHHIO.
AT ¢ MaTpHueii 1BoHIHO AL nocsexomaresmoro coera HAIT u ALII sBistroTcst “HepeKI/IZ[HEIMI/I MOCTaMH "MEXIy aHa-
B3BELUEHHBIX PE3HCTOPOB JIOTOBBIM 1 IU(POBBIM Girokamu ycrpoiicTsa. Tak, HanpuMep, IpH
PEryINpOBAaHNY TEMIIEPaTyPhI HANIPSHKEHHUE C BEIXO/IA aHAJIOTOBOTO
TepMozaTyrka noxaercst Ha ALITI, u Kot ¢ ero BEIXOZOB 3aHOCHTCS
L[ATI ¢ matpuueii R - 2R Bpessnary et AL B Mukpotpoueccop. Ilocnennuii cpaBHUBaeT ero ¢ AByMs IpesBa-
PHUTEIBHO 3aHECEHHBIMU B MaMSTh KOJAMH, OJUH M3 KOTOPBIX CO-
OTBETCTBYET HI)KHEMY, a JPYroil — BEpXHEMY JOIyCTHMOMY Mpe-
Jeny TeMmmeparypsl. Ecnu “TeMmnepaTypHBIH” KO HE HaXOIUTCA
— Konoummysscupiii AL BHYTPHU JIO3BOJICHHOTO JMAra3oHa, MHKPOIPOIECCOP BHICTABISIET
Ha Bxoabl LAIIl perynupoBo4HBIN KOJ, W HANpsDKEHUE C BBIXOJA
HAII npuBoauT B AeWCTBUE CEPBOJBUTATENb, KOTOPBI Yepe3 cuc-
TeMy OXJIQKAEHHS / HarpeBa BO3BpaIIacT TEMIIEPaTypy B 3aJaHHbIC
HpeIeIIbl.

Ota e cucTeMa HCHONB3yeTcs Uil U3MEPeHUsl TeMIIepaTyphl,
g yero ko ¢ BeixomoB ALl mpeoOpasyercs B Koa cemmucer-
MEHTHOTO HHAMKATOpa, KOTOPBIN BHICBEUMBAETCS B IPUBBIYHOM Jie-
CATHYHOM cucteme cuncieHus. [logpodHee 06 3TOM MBI pacCKaXeM B TPEThEH YacTH yueOHHKaA.

OCHOBHBIMU ITapaMeTPaMH PacCMaTPUBAEMBIX IPe0Opa3oBaTeNel SBISIOTCS TOYHOCTD, Pa3pelIalonas ClIoCOOHOCTh U OBICTPOICHCTBHE.

W3y4uB mMaTepual 3TOi TeMBI, CTYIEHT CMOKET NPaBIIbHO ocymecTBUTh BeIOop AT u LIATI, opreHTHpYSICH Ha COOTBETCTBUE MapaMeT-
poB npebpa3oBarens u TpeOoBaHMI pa3padaThIBAEMOr0 yCTPOHCTBA.

—— AIII nBOIHOrO HHTETPUPOBAHUS

Puc.10.1

Baoxk 10.2. Iludpoananorosnie npeodpazoBareiu

Hudpoananoroseiii mpeodpazosarens (LJAIT) npeanazHaueH i npeodpa3oBaHusi NU(GPOBOTO CHTHANIA B aHAJIOTOBBIN. IHOTIA ero Ha3bl-
BaloT IipeoOpa3oBaTeeM KO-aHaJIor.

Hanpsoxenne Ha Boixozae LIAIT 6yner HanGonbimM (U, =Uyacc), KOTZIa BO BCEX pa3psiiaX BXOTHOTO KOJa — JIOTUUCCKHE SIAUHHMIIBI, T.C.
Korja ero Bec Q MakcuMabHbIN. Bennunna Q. =2"—1, re n — paspsaaaocts kojaa. Tak, mpu n=4 Qe = 15 (kox N =1111,). Cunras 3aBu-
cuMocTh U,y 0T Q MMHEHHON, MOXHO 3alKcaTh NPHPALICHNE BBIXOAHOTO HANPSDKEHHUS HA KaXIyI0 eJUHUIYYy BXOAHOTO Koja (OT mpuparlie-
HHS KOZIa Ha €MHHUIly B MitaameM paspsae) Au=U, /2" —1.

Benmunny Au Ha3bIBaroT kBaHTOM. Ecinn, k mpumepy, n =3, To kBaHT Au = =U,. / 7.

[o cymecTBy, nnama3oH BEIXOAHOTO HANPSHKEHUS Uy, pa30MBacTCs BXOAHBIM KOJOM Ha P OAMHAKOBBIX WHTEPBAJIOB, KAXKIBIH U3 KO-
TOPBIX paBeH KBaHTY Au. VX rpaHMIIaMH SBISIOTCS KBaHTOBaHHBIE ypoBHH (Au, 2Au, 3Au U T.A.), 0 KOTOPBIX TOBOPHWIOCH B Oyoke 1.2.
YPOBHU KBaHTOBaHUSI.

BrixonHoe HampsbkeHHe ‘HaOupaeTcs’” M3 KBaHTOB TaK )K€, Kak Bec Tena “Habupaercs” M3 BECOBBIX

eAUHUL (HanpuMep, rpaMMoB). Tak kak KBaHT — HAaUMEHbILAsl COCTABIISIIONIAs BBIXOJHOIO HANPSDKEHUS,

g:ﬁ = TO MOCJEAHEE MOXKET ObITh PABHO TOJBKO IIENIOMY YHCITy KBAaHTOB. 3a CUET 3TOTO MOTPEIIHOCTh MPe0d-
S :a: i pa3oBaHus KOJ-aHAJIOT HEJb3sl FTapaHTUPOBATh MEHbIIEH KBaHTa Au.

S8 Crpykrypa LIAIIl obecnieunBaeT mepenady Ha BBIXOJ CTOJNBKHX KBAHTOB, KAKOB BEC BXOAHOTO KOJA.

& I—r Bxoduod xod Ecnu Bo Bcex paspsaax xoga npucyTcTBYIOT Jior. 0, To Uy, =0. I[Tpu Hanmmuuu jor.1 TONbKo B IepBOM

000001 gl,rg ,g'n mlg ;5:'; ;,:,g ;}; (Mmagniem) paspsiae Ha Bbixod L[AII BeiBogutcst onuH KBaHT — Uy, =Au. DTO —MHHUMAaJIBHOE TpUpa-

Pue. 10.2 HieHUE BBIXOJHOro HanpspkeHus LIAIL BpI3BaHHOE yBeJIMYEHHEM BXOJHOIO KOJA HAa €OUHUIYY B MIaj-

meM paspsize. [Ipy Hanmaum 10r.1 TONEKO BO BTOPOM paspsizie Ha BBIXOJ IIepenaeTcs 2 KBaHTa, IpH Ha-
JIMYHN JIOT. | TONBKO B TpeTheM paspsisie — 4 kBaHTa u T.1. Hanpsbkenne Ha Beixone LIAIl nmpy Hann4uu JOrMUeCKUX €ANHHUI] B HECKOIBKUX
paspsiax BXOAHOTO KOJia SIBJISICTCS] CYMMOM HAaIPSDKEHUH, KaX10€ U3 KOTOPBIX 00YCIIOBICHO €AMHHUIICH B COOTBETCTBYIOIIEM pa3psize.

BenuuuHbI 3TUX COCTaBIAIOIINX OTHOCATCS KaK Beca eAMHUI B pa3psaax. Tak, kK mpuMepy, eciiu Ha Bxoae npucyrcrByet kox 1011001, o
HanpsbkeHue Ha Beixoze LIAII paBHO

1(64Au) + 0(32Au) + 1 (16Au) +1(8Au) + +0(4Au) + 0(2Au) + 1Au = =89Au.

MraoBeHHOe HanpspkeHne Ha Bbixoze LIAIT mpornopnnoHambHO BeCy MPHCYTCTBYIOIIETO Ha BXOAAX KOJA, T. €. €r0 AECATHIHOMY SKBHBA-
nenTy. CMEHSIONHecs BXOJHbIE KOABI 00yCIOBINBAIOT H3MEHSIONIeecs HanpsbkeHue Ha Beixoae LIATL

Ha puc. 10.2 m300pakeHa 3aBUCUMOCTb BBIXOHOTO HanpspxeHus LIAIT oT BeM4nHEI KoJa Ha BXOJIE.

10.2.1. ITAII ¢ ABOMYHO B3BeLICHHBIMH Pe3HCTOPAMH

Ra VYkazaHHoe npe06pa3(§>BaH11«1e MOXHO OCYIIECTBHTE, ECIIH HCTIOML30BATE JIBOMHO BIBE-
nreHHsle pesuctopsl (2°R, 2'R, 2°R,..., 2"'1R); HX CONPOTHBIIEHHUS COOTHOCATCS Kak Beca
Cmapuua R €/IMHUI] B pa3psax IBOUYHOTO KOJA.
pa3ps 23 Pee Ha puc. 10.3 u3o0pakeHa cxeMa HHBEPTUPYIOLIETO0 CyMMaTopa Ha OTEPalliOHHOM yCH-
2R JHTeNe ¢ TaKUMH pe3ucTopamu. Ha moaxomsmux K pe3ucTopaM JHHUSIX HMEIOTCS JJIeK-
Ugwy | TpUUECKHE NMOTEHIHMAJBI, COOTBETCTBYIONIME U(paM B pa3psnax kona, npuaeM mudpe 0
22g j’_ coorserctyer 0 B, a mudpe 1 — norenmuman U'. Cuusurs norennuan U’ noruueckoro 0
JI0 HyJIEBOTO 3HAYEHMSI MOXKHO, YCTAaHOBHB II€PE/l PE3UCTOPAaMU MAaTPHIIBI JHOIBI B MPO-
: | IIyCKHOM HATIPABJICHUH C HANPSUKEHHEM OTHHpaHHs, Gonbimim UL,
Mnadwui 2R | K pesucropy R HOIXOMT MMHMS CTapuiero paspsaa, a k pesucropy 2" 'R — mumus
W_’;w——:l_‘ muaamero paspsga. [pu Hanuuun 1 B crapuieM paspsiae Koaa TOK 4epes3 pe3ucTop R
Puc. 10.3 (Touka a — “KaxKymrascs 3emJisi”’, ee MOTEeHIHaN BecbMa OJIM30K K Hy{[}O) pasen U'/R, npu
Hanmu4auK 1 B cienyromeM paspszae Tok depe3 pesuctop 2R pasen U'/(2R) u 1.1., pu Ha-
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smamn | B Mazmem paspsizie Tok uepes pesuctop 2™ 'R pasen U'/(2"'R).
Toku, 00ycOBICHHBIE €AMHULAMY B pa3psax KoJa, CyMMHPYIOTCs Ha Pe3UCcTope Ry M co31a10T HANpsKeHHe, PaBHOE B OOILEM ClTydae

'R
U U ”(an711+aﬂl+a L+.,_+%L],
R

6bix 2 n-3 52 gl
TAC 2.1, 3y.2,.--, 89 — THGPHI (1 wim 0) B pazpsinax kofga. ITO BeIpaKEHHE MOXHO MIPEICTAaBUTh HHAYE:
U'R, ... - ~ 2U'R
e = ——227 ”(an,lz" '+a, , 2" +..+a?2' +a0)=T° ,
R 2"R

rae N — 3anucaHHas B CKOOKax CyMMa — Bec KOzia Ha BXOJIE.

Taxum o6pazom, HanpspxeHue Ha Beixoge LIAIT (puc.10.3) mpomopiirioHaabHO Becy AEHCTBYIOIIETO Ha BXOJE KOJA.

JocronHcTBOM paccmoTperHoro LIAII siBiseTcst pocTast U Heloporasi CTpyKTypa, a HeOCTaTKOM — HEOOXOIMMOCTh TIATEIFHOT0 0TO0pa
PE3UCTOPOB PA3HBIX HOMHHAJIOB, C TEM YTOOBI UX CONPOTUBIICHUS! HAXOIMINCH B JOJDKHOM COOTBETCTBUH, a TAKKe HEBO3MOJKHOCTH IIPAKTH-
YeCKH BBIJIEPXKATh 3TO COOTBETCTBUE B IHANIa30HE TEMIIEpaTyp.

10.2.2. ITAII ¢ pe3ucropHoii maTpuneil R—2R, cymmupyomeii Toku
Marpuua takoro LIAIT conepxut pe3ucTops! TOJIBKO IBYX HOMUHANOB (prc.10.4,a), 4TO nenaeT ee BHIIOJHEHHE MHOTO IIPOILIIE U TOYHEe.
Ha xaxxaprit kimrou (Ki) geficTByeT pa3psa BXOZHOTO KOJAA a1, 4,9, .., 3. Koraa B pa3psae npucyTcTtByet 0, TOK depe3 KoY 3aMbIKaeTCst
Ha “3emmo”. Ecnu B pa3psne npucyTCTBYeT 1, TO TOK MPOXOIUT K MHBEPTUPYIOIIEMY BXOAy oneparroHHoro ycunurens (OY). B cuity storo
IIpaBBIe [0 CXEME BBIBOJBI PE3UCTOPOB 2R MMEIOT HyIeBOM MOTEHIHAN: Yepe3 KII0UM OHH ITOJKITIOUYEHBI K “3eMiIe” WM K HHBEPTUPYIOIEMY
Bxoay OV, norenuan koroporo 6130k K Hyio (Up=0). [loaToMy pe3ncTuBHYIO MaTpHIly MOXKHO MPEACTAaBUTh CXEMOH, N300paKeHHON Ha

puc.10.4, 6.
PaccmarpuBas ee cBepXy BHU3, JIETKO 3aMETHTb, YTO 3KBHBAJICHTHOE CONPOTHUBICHUE DJIEMEHTOB, PACION0KEHHBIX BBIIIEC KaXKIOU Mapbl
y3nos 1-1', 2-2',..., n—n', paBHo 2R. Ilo3TOMy B Kaxk10M y3Jl¢ IPUTEKAIOIIUI K HEMY TOK JCIUTCS MONOJAaM, U TOKH II0 BETBSAM pacipene-

JISIFOTCS TaK, Kak noka3ano Ha puc.10.4,0, T. €. OHM COOTHOCSTCS KaK Beca pa3psiioB IBOUYHOTO KOJa.

Ecimu B paspsgax koga NpuUCYTCTBYIOT 1, TO
KIIIOYM KOMMYTHUPYIOT TOKH COOTBETCTBYIOIIUX
BETBeH K HEMHBEpTUpYIomeMy Bxoxy OV, rae oHu
CKJIafBIBAIOTCA, W Ha pe3ucTope Ry (Ha BBIXOZE
LAII) co3maroT HanpshKEHHE, YKBUBAJICHTHOE BECY
JICHCTBYIOLIEIO Ha BXOJE KOa. 3aMETUM, UTO OIle-
PaLMOHHBIN YCHIMTENb B JTAHHOM CIIydae OCyIe-
CTBJISIET IPeoOpa3oBaHKe TOKA B HANIPSHKEHHE.

N3 cxemsl puc.10.4,a cienyer, 4To MOJHOE CO-
IIPOTUBJIEHUE MEXIy HCTOYHMKOM OIOPHOTO Ha-
npsokenust Uy, ¥ uHBepTHpyOUM BxogoM OV
(TOuKOM, UMeroIell HyIeBOM MOTEeHIMAaN) paBHO R
W HE 3aBHUCHUT OT YHCJIa €AWHHIl B pa3psaax Koza.
OTtcroma ciefgyer, 4To TOK Ha BXOAE MAaTpPHUIBI
[=U./R, a koaddurment ycunenns OY K=Ry/R.

Tak Kak B K@XIOM y3JIe TOK IENUTCS IIOIO0JIaM,
TO 4epe3 KIII0Y, Ha KOTOPbIM BO3IEHCTBYET MIaj-
Ml paspsa Koja, mpoxoauT Tok (puc.10.4 6) [1=
Iy/2" = Uy/(R2"), riie n — 9ucino paspsiioB mpeod-
pasoBatens. Ero Bkiag B BBIXOZHOE HamNpsDKEHHE
HAIIL 1. e. HanpsKeHUE OT €IMHHLIBI B MIIAJIIEM
paspsiae kozxa

Ro
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Pic. 10.4

AU = (U, /R2MRy = U, K / 2™

a 1oJIHoe HamnpspkeHue Ha Boixoze LIATT

U= AU (812" 02" .. +a;2+29)=U,,KN/2", (10.1)

rae an_1'2"'1+ an_2-2"'2+. ..+a;2+a; = N — Bec BXOIHOTO KOJIa B JCCITUYHOM CUHCIICHUU.
Ecmu Bo Beex paspsiiax kona enusuipl, To N = 2"—1. TIpu 95TOM BBIXOJHOE HANPsHKEHHE
Uppix max = Uon K(zn'l) N/2"= Uon K( 1 _2-n) ~ Uon K.

0l #/ VYcnoBHOEe m300pakeHne IH(POaHATIOroBOro mpeodpa3oBareisi ¢ OCHOBHBIMU BEIBOJAMH HPHBEACHO Ha
3 ] b L Ugx puc.10.5.

&1 g 4 W3 Beipaxenust (10.1) cnemyer, 4YTO BBIXOAHOE HAIPsDKEHUE LH(POAHAIOrOBOro mNpeodpa3oBaTes
E* _| ' (puc.10.4,a) mponoprmonansHo npoussenenuto Uy, N. Eciamu uctounuk U, sBisercs BHemHuMm, To LIAII
Un-1 MOKHO HCIIOJIb30BaTh B MEPEMHOXKAIOLIUX YCTPOHCTBAX, I'ZIe OANH COMHOXHTEIb — 3HAUE€HHE OIOPHOTO Ha-
u W npspkenust Uy, Apyroil — ycraHaBnMBaeMbli Ha Bxoze kol N, a mpousBeleHHE — BBIXOJHOE HaIpsKEHUE

LA LIATIL. Taxue ITAII Ha3BIBAIOT IEPEMHOKAIOIINMH.
P ITo cpaBuenmo ¢ IIAIl ¢ marpumeil JBOMYHO B3BEIICHHBIX PEe3UCTOPOB paccMorpeHHsblil LIAIT obmanaer
OoJIbIIel TOYHOCTEIO: BBIAEPKATh COOTHOIIEHUE PE3UCTOPOB TOJIBKO ABYX HOMHHANOB (R 1 2R) 3HaunTensHO

[po1Ile, YeM N HOMHMHAJIOB B CPaBHMBAaEMOM IpeobpasoBaresie. BMecTe ¢ 3THM 3a CYET HAIWYMs MPEIU3HOHHBIX aHAJOTOBBIX KIHOYEH OH
CYIIECTBEHHO JOPOXKE U CTPYKTYpa €ro CI0kKHEE.

BOl'lpOCLI AJIst CAMOKOHTPOJIs.

BBennte B KOMIBIOTEp 3HAaUEHHE HANpsHKEHHs (B BOJBTaX) HA BeIxone 8-paspsmHoro LIAII ¢ matpuneit R-2R u omopHEIM HampspkeHHEM
U,;=10,24B, ecnu Bec BXOJHOIO KO/ia paBeH 64.

BBenute B KOMIBIOTEpP HaMEHBIIIEE NIPUPAIICHNE BEIXOAHOTO HANPsDKEHUs (B MIJIIMBOJIBTAX), padnuuaemoe 10-paspsansmv LAII ¢ mar-
puneit R-2R, onoproe Hanpspkenue koroporo Uon=10,24 B



Baok 10.3. Anasnorouugpossie npeodpasoBaTen

AmnanoromudpoBoit npeodpazosarenb (ALIIl) npeobpasyer ananoroBblii curaan B muppoBoit. Jlanee OMUCHIBAIOTCS HEKOTOPHIC THITBI
AL

10.3.1. AIIII mocjienoBaTejIbHOTO cYeTa

IpuHiwn Takoro npeodpazoBaTens CBOAUTCS K cieayiomeMy. CUeTHbIE HMITYJIBChI 3aMOJHSIIOT CYSTIHK, HA BRIXOAE KOTOPOro (hOopMUpy-
€TCs1 KO/l C HAapacTAoIMUM BecoM. DToT Kox noctymnaet Ha [ATl, HanpspkeHre Ha BBIXOZE KOTOPOro yBennunBaetcs. Korjga oHO 4yTh MPEeBbI-
CUT HamlpsDKEHHUE, IPUCYTCTBYIONICE B JaHHBIH MOMEHT Ha BXOJE, JIOCTYIT UMITYJIbCOB K CUCTUMKY Mpekpamiaercs. Kon, ycTaHOBUBIIUHCS
IIPH STOM Ha BBIXOJIaX CYCTYHKA, SBISACTCS NU(PPOBHIM SKBHBAJICHTOM HampsbkeHHs Ha Beixone L[AIL a cienoBaTenbHO, M HANPSHKCHUS BBI-
60pKkH BXOIHOTO HampsKeHUs U,y.

Cxema, peanusytomas onvcanubiid npunuun AL nmocnenoBaTenbHOro cuera,
n3o0paxena Ha puc.10.6,a.

[Ipeobpa3zoBanue HaUWHAETCS C OOHYJICHUS CUETYMKA UMITYJIbCOM T'eHepaTopa
TakToBbIX uMIysibcoB (I'TU). Ileproa cienoBaHHA 3THUX HUMITYJIBCOB SBIISETCS
MEPUOJOM AHUCKPETH3AIUN BXOJHOTO aHAJOroBOro HampsbkeHws. [locie oOHY-
JIeHUs cueT4yMKa HanpsbkeHue Ha Bbixose LIAIl cranoBUTCS paBHBIM HYJIO — Ha
BBIXOJIe KOMITapaTopa Jiorudeckas 1, obecrednBaronias MocTyIUICHHEe UMITYJIb-
COB OT reHeparopa cueTHbIX uMmiryiscoB (I'CH) uepes snement U Ha cuerdnk.
Korna nanpsbxenue Ha Beixone LHAIT craner npaktuuecku paBHbM Uy, Komma-
patop NEepeKIIOUUTCS M JIOTMUECKMM HyJieM Ha BbIxoze pasbeamuut ['CU n
f) cyeTdyuk. Takum 00pa3oM, B IPOMEXYTOK BPEMEHH C MOMEHTAa OKOHYaHUS UM-

a s T mynbca I'CH, oGHyIHBIIEro CYETUHK, 0 3aBEpPIICHUS MpeoOpa3oBaHHs OCyIIe-
- CTBIISICTCS OLM(PPOBKA BEIOOPKH BXOAHOTO HANIPSDKEHUS.

3aMeTHM, YTO ¢ MOCTYIUICHHEM Ha CYETYHK Ka)KIOT0 MMITyJbca (C YBEIHMUYSHHEM BBIXOIHOTO KOJa Ha €AWHUILY ) HAPSHKCHUE Ha BHIXOZE
ITAII yBenmuuBaeTcst Ha KBaHT, TaK YTO Upyy an COAEPIKUT LEJIOE YUCIO KBAHTOB, KOTOPBIM OHO ypaBHOBemnBaeT Uy,. [ToaToMmy Henb3s ra-
PaHTHPOBATh, YTO TAaKOE YPAaBHOBEIIMBAHIE MOXKET MMETh OIIMOKY, MEHBIIYIO OHOTO KBAaHTA, YTO COOTBETCTBYET ONIMOKE HA CIUHUIYY B
MIIQIIIEM pa3psifie BBIXOAHOTO KOJa.

VYcnosroe uzobpaxenue AL npuseneno Ha puc. 10.6,0, rae it 0OIHOCTH MOKa3aHbI TOJBKO BXOIHON M BBIXOJHBIC BBIBOJIBL.
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10.3.2. BpemsimmnyJabcubiii ALTT

BpeMsaummynbCHBII MeTO TpeoOpa3oBaHHs 3aKIIO-

Urru
l “ 9aeTcs B TOM, YTO BXOIAHOMY Hampspkenuio U, cTa-

i

|

I

= | BUTCA B COOTBETCTBHEC BPEMEHHOHW HHTEpBAN, JUIN-
U TENIBHOCTh KOTOPOTo nponopruonansHa Uy,. OTOT UH-
r : ~ 1 Ug, TepBaJl 3aIlOJIHACTCSI UMITyJIbcaMU CTaOMIBHOW 4YacTo-
W Ur ”"‘“; Thl. UHCIIO0 MX M NpeAcTaBiseT Hu(ppPOBON SKBUBAJICHT

Up, i I t npeodpaszyeMoro HampsbkeHus. Cxema, peanusyromas
o — yKa3aHHBIA OpUHOMN, u300pakeHa Ha puc.10.7, a.

: Hmmynsc ¢ BBIXOAA TeHEpaTopa TAKTOBBIX MMITYJIECOB
Uog t — I'TU (uMmynbcoB AMCKpETH3AaLUU) OOHYJSET CUET-
@ I YHK, 3aIlyCKaeT T'eHepaTop JIMHEHHO M3MEHSIOIET0Cs
nHanpsoxenus (IJIMH) u nepekimiodaeTr Tpurrep B co-

R + crosHue Q=1. CurnHamom Q=1 reHepaTop CUETHBIX
Utu umnynscoB (TCH) uepes snement U moaxmoyaetcs K
T]mm"umummu“umm_ cuetynky. Korma napacraromee Hampsbkenne ['JIMH

t CTaHET paBHBIM BBIOOpKE MpeoOpa3yeMoro Hampsvke-

2 U”‘cvt I"""”""“" Husi Uy, Ha BBIXOJE KOMIIApaTopa MOSBUTCS JIOTHYe-
ckas 1, KOTOpas MEepeKIIOUNT TPUTTEP B COCTOSIHHUE

4) t Q=0 u npepser cBa3p ['CU co cuerunkom. Kog, ycra-

Puc. 10.7 HABHBIIIKICS HA BBIXOJE CUETUMKA, — IUPPOBON IKBH-

I'TH cHu

Beixeonoi koo

=|

BajieHT BbIOOpKM UBx. Crenyromas BBIOOpKa 3a-
JIacT CBOM KOJ Ha BBIXOAAX CUECTUHKA..

Beixodwoi xod UroOsl 00ecneynTh THHEHHOCTh HapacTaHUs Ha-
—_—— NPSDKEHUS], 3apsil KOHIEHCAaTopa B TeHEpaTopax

Tpuzeep yurxnob chucgf ¥ P » 3P P Iu) p
Kodea (PR) JIMH ocymecTBisieTcss TOKOM HEU3MEHHOW BeJH-
RG z s RE YHHBI, 9TO 00ECIIEYNBACTCSl CIICLMAIBHBIMYI CXeMa-

(e ] 2‘.—;4 gan MM CTaOMIIM3AIUH.

n ™1 Bpemennsie nuarpammel Ha puc. 10.7, 6 ummoct-
[ 7] HS.-: ! -2 PHPYIOT OnHcaHHbIe Mporiecchl. Ha Beixone Tpurre-
L TIR A ' - pa ¢dopMupyIoTCs «BpeMeHHbIe BopoTa». Hawamo
| . . HX COOTBETCTBYET TakToBoMy mmiynscy ¢ I'TU, a
KOHEIl — IOSBICHUIO 1 Ha BEIXOZE KOMIIapaTopa,

=
'

:,3:
4,

- .

;_ 157 KOrja HacTynaeT paBeHcTBO Hanpspkenuil ['JIMH u
& | R 5 BEIOOpKH. TakuMm 00pa3oM, MIMTEITBHOCTH «Bpe-
| ] Z MEHHBIX BOPOT» IPOIOPIMOHAIBHA TEKYIEMY 3Ha-

Peevemp cdBuea K YEHHIO BXOJHOI'O HampshkeHus.. «BpemeHHble BO-
Um zenepamepa (pe) - pOTa» 3alOJNHAKOTCS CYETHBIMH MMITYJILCAMH CTa-
makmalfex umayrecod OGUIBHOI 9acTOTHI, O3TOMY HMX YHCIIO MPOMOPIHO-
Komnapamop ?1 HAJIbHO 3HAYECHHIO TeKy1Ied BEIOopku Uy,.

U&x

[enepamop ’
cdbuearowux f
umMnynecol (FreH)

Tonpko B 4acCTHOM ciyyae BO “BpeMEHHBIE BOPO-
Ta” MOXKET TOYHO YJIOXKUTBCS LEJIOE YUCIIO MEPUO-
noB T, cd4eTHBIX UMITyIbCOB. MoOXeT oka3aTbes,

Pue. 10.8




YTO MEK/Iy MOCIIEHAM BOIICIIIMM B BOPOTA HMITYJIbCOM U IPAHHIIECH BOPOT OYAET HHTEPBAJ, MOYTH PABHBIN Ty, T.€. CICAYIOUINI UMITYIIHC
reHeparopa OyJeT 4yTh MpaBee KOHEYHOM IpaHulbl BOPOT (CM. BpEMEHbIe quarpaMmbl Ha puc 10.7), 1 He MOCTYNHT Ha cyeTyuk. [TosToMy
HY’KHO CUMTATBCS C TEM, YTO BBIXOIHOM KO/ BPEMSIUMITYJILCHOTO TPe00pa3oBaresiss MOKET UMETh [IOTPEIIHOCTh B OJIHY €IMHHILY (CIUHHUILY B
MITJIIIEM Pa3psizie).

10.3.3. KogonmnyabcHbiii AL

B onucannbix AL mudper (0 nim 1) B pa3psizax BEIXOAHOTO KOJia MOTYT B IpoLiecce peoOpa3oBaHus MHOTOKPATHO U3MEHSTHCS, TaK KaK
YCTaHABIHBAIOTCS B XOJI€ MOCTETIEHHOTO HAKOTUICHUSI YHCIIA B CUETUHKE.

Ipu paccmaTpuBaeMoM npeodpa3oBaHuM HOPMHUPYEMBIN KO MOCIEI0BATENBHO MPUOIMKAETCS K CBOEMY TTIOTHOMY BBIPQXKEHUIO: BHAUale
onpenesiercs nudpa B cTapuieM n-oM paspsie, 3aTeM B (n—1)-oM U T.A. 10 MIIQIIETo paspsia.

Taxast BO3MOXKHOCTh ()OPMHPOBAHHS OCHOBAaHA HA CBOMCTBAX HATYPaIbHOTO JABOMYHOTO KOZA: BECA EIWHHI[ B COCEIHHX pa3psaax OTIH-
YaloTCs BJIBOE; €AMHHMIIA B CTapIeM pa3psijie UMeeT Bec, OOIbIIMiT OJIOBUHEI BEca BCEro Koja; eIUHUIA B COCETHEM pa3psje MMeeT BeC,
OoJbIIIMIE YSTBEPTH Beca BCEro Koxa, u T. A. Hanpumep, Bec koma 1111, paBen 15; Bec eqHULBI B 4eTBEPTOM pa3psizie paBeH §, 4To Ooibie
0,5-15; Bec emuHUIBI B TpeTheM paspsizic paBeH 4, uto Oounbire 0,25-15, u T.1. [ToatoMy miist onpenenenust mupbl B cTapiieM paspsiae op-
mupyeMoro koxaa Hazno cpaBHUTh Uy ¢ 0,5U;, — mosoBuHON MakcumanbHoro mist gaHHoro ALl 3uauenus Uy, Ecnm oxaxercs, uro
U,,<0,5U,,, To B cTapiiem paspszae koaa — mudpa 0, u nansHeliee cpaBHenue Uy, Hano npousBoauts ¢ 0,25U . Ecmu xe U, >0,5U,, To B
cTapuieM paspsiae koaa iudpa 1; npu 3ToM nocieayolee CpaBHEHHE ciieayeT npou3Boauth ¢ (1/2+1/4)U, u T.4.

Ha puc. 10.8 nuzo0paxena cxema ycTpoiicTBa, peaqusyrommas U3l0KeHHbIH npuHIui. Koz, cooTBeTcTBYIOMUIT BHIOOPKE BXOAHOTO aHAJIO-
TOBOTO CHTHANIA, (OPMHUpPYETCs Ha BhIXoax peructpa koxa PK. B kaxmpiil pa3psa 5TOro perucrpa, HadmHasi CO CTapIIero paspsaa, Mo BXO-
JaM S MOCIIeI0BAaTENbHO 3alHCHIBACTCS JIOTHUECKast | ¢ COOTBETCTBYIOMIETO BhIXOJa caBUroBoro peructpa PC. OnHOBpeMEHHO OHA MOCTY-
IaeT Ha BepXHHH (10 cXxeMe) BX0oJ KOHbIoOHKTOpa K, npunamiexamuii nanaomy paspsiny PK.Kaxnas 3anmcannas 1 “ucneITeiBaeTcs’” Ha co-
OTBETCTBHE BHIOOPKE BXOJHOTO curHaina. J{jst atoro kox ¢ Berxon0B PK B nporecce popmupoBanust mpeodpasyercs udpoaHaIoroBEIM IIpe-
obpasoareneM B HanpskeHUe (Uyarr), KOTOPOE CPAaBHUBAETCS HA aHAJIOTOBOM KOMIIApaTOpe ¢ BLIOOPKOH npeodpasyemoro HanpsikeHus Us,.
Ecmu Uy >Ujan, To Ha BEIXOJE KOMIIApaToOpa NPUCYTCTBYET Jlorudeckuii 0, u nocie konblonkropos K;,...K; na Bxomax R perucrpa PK — no-
rHYecKue HyJIM, KoTopbiMU paspsasl PK ne cOpaceiBaioTcs: B mposepseMoM paspsjie octaercs 3anucanHoit 1. Ecian Uy <Ujan, TO Ha BeIXOE
KoMITapaTopa joruueckas 1 — Ha 000MX BX0Jax KOMIapaTopa IPOBEPSIEMOTo pa3psjia JOTHYECKUE eANHMIIBI, KOTOPBIMU 3TOT paspsiy cOpa-
CBIBAETCS B HyJIb, OCTAJIBHBIE Pa3psIIbl KOAA COXPAHSIIOTCSI.

Jlornueckas 1 Ha BeIXO#ax PC mosiBisieTcs OOYepesHO: HA BBIXOAE N — C MPUXOJOM TaKTOBOTO MMITyJbCa (MMITyJIbca JTUCKPETH3ANN
BXOJIHOTO aHAJIOTOBOT'O CHTHAaNa) HA BXoJ Dn, Ha BeIXo#ax n—1, n—2,... — B MOMEHT OKOHYAHHs CABUTAIONIET0 UMITYJIbCA Ha JUHAMHIECKOM
Bxoze C.

OuepeHON UK NpeoOpa3oBaHUs BEIOOPKH BXOJHOTO CHIHAJIa HAUMHAETCS ¢ MOCTYIUIEHHEM TaKTOBOTO MMITYJIbCa; Kpome 3amucu 1 B
crapumii n-piii paspsin PK o o6HyJsIeT Bee ero ocranbHbIe paspsiasl (1o BTopoMy Bxoay R), 3amuceBaer 1 no Bxoay Dn B n-it paspsin PC, a
TaKKe MEPEKIIoYaeT TPUTTEp IIMKIOB B COCTOSHME 1, MOCIE 4ero CABUTarolMe MMITyJIbChl HaunHaOT mocTynaTk Ha C-Bxox PC. B konue
nuKia (nocse chopMHUpOBaHUS BBIXOJHOTO KoJa) Jorudeckoil 1 ¢ Beixona nepsoro paspsaa PC tpurrep nukia nepexiatouaercs B 0 U nenb
cBsi3u ['CU-PC mpepriBaercs. C HOCTYIUICHHEM CIIEAYIONIETO TAKTOBOTO UMITYJIbCA HAUWHACTCS IIUKJI IPeoOpa3oBaHus CIeayIOMmel BEIOOp-
KH BXOZHOTO CHTHAIA.

3ameTHM, 4TO B COOTBETCTBHH C METOJOM IpeoOpa3oBanus paccMorpeHHblii ALIT Ha3pBaroT mpeodpaszoBaTeneM IOpa3psIHOTO KOAUPO-
BaHMSI.

IIpumep 10.1.

Omnpenenum koJ Ha Beixoae paccMorpenHoro AL nmpu craenyromux nanusix: UBx = 8,5 B, paspsaHocts ALIII n = 10, onopHoe Hampsike-
nue ALII Uon =10,24 B.

Hanpsioxenne Uy, AenuTcst KBAHTOBAHHBIME YPOBHsAMH Ha 2"-1 KBaHTOB, BEMYMHA KAXKIOTO U3 KOTOPHIX

AU =U,,/2"-1.

B nannoMm ciywae AU = 10,24/1024-1~ 10,24 / 1024=10MB.

Takoe npupanienre AUnan BEIXOIHOE HanpshkeHHe U(poaHaIoroBoro npeodpasosatens (B crpykrype AIIT) nomydaer ot nmpupameHus
BXOJHOTO KOJIa HA €AMHHUITY (OT eIUHUIEI B MiIaAImeM paspsiae kona). [Ipupamenne nanpsoxerus U, oT eauHMIB! B k-0oM paspsne paBHO
BEJIMYMHE KBaHTa (B 1aHHOM cityyae 10MB), yMHOKEHHOI Ha Bec €IMHUIIBI B 3TOM pa3psje.

Hixe npuBeieHb! Bec eMHULBI B pa3psinax 10-pa3psqHoro Koja U HalpspKeHue, KoTopoe oHa 100aBisieT K Uy,.

# paspsana Bec enunmib AU, an,B
10 512 5,12
9 256 2,56
8 128 1,28
7 64 0,64
6 32 0,32
5 16 0,16
4 8 0,08
3 4 0,04
2 2 0,02
1 1 0.01

B cootBercTBHH ¢ anroputMoM paboTel kKogoumiryascHoro ALIIT mposenem cpaBHeHue Uy, ¢ 3HaueHUSIMU AU, ,,, KOMIICHCHPYIOIINMHA Ha-
npspkerne UBXx. Eciu Ugy > Uy, TO IPOTHB COOTBETCTBYIOIIETO HEPABEHCTBA OYAET NPOCTABIICHA SMHHULIA.

8,5>5,12 1

8,5>5,12+2,56=7,68
8,5<7,68+1,28=8,96
8,5>7,68+0,64=8,32
8,5< 8,32+0,32=8,64
8,5> 8,32+0,16=8,48
8,5< 8,48+0,08=8,56
8,5< 8,48+0,04=8,52
8,5= 8,48+0,02=8,50

—_O O = O = O -



Taxum o6paszom, kox Ha Beixozax ALIII N=1101010010,= 850;¢. YuuTtsIiBas, 4yTo Kaxkaas eIMHUIA KOJa COOTBETCTBYET KBaHTy B 10 MB,
(uKcHpyeM BXOIHOE HampsDKeHHE paBHBIM 8,5 B.

10.3.4. AII1 1B0OiTHOT0 HHTETPUPOBAHUS

B taxux AIIII nporecc npeodpa3zoBanust nMeeT ABe craauu. Ha mepBoif U3 HUX B TedueHHe (PMKCHPOBAHHOTO BPEMEHHOro MHTepBana T,
uHTerpupyercs BxogHoe HanpspkeHue Ug,. Yem oHO Oosblie, TeM OOJbIIero 3Ha4YeHus JOCTHIAaeT HallpshkeHHe Ha KoHpeHcaTope C MHTe-
rpatopa 3a Bpems T.

ITpu sTOM KOHZIEHCATOP 3apshkaeTcst Yyepe3 peructp R, Hemsmennsim Tokom 1,=Uy, / Ry, nonyuas 3apsin

Q3: UBXTl/ Rl-

Ha Bropoii cTaguu Ha HHTETpaTOp moAaercs obpasuoBoe HampsokeHue Uy ¢ MOIsApHOCTHIO, 00paTHOI monspHocTH U,,, B KOHICHCATOP UH-
Terparopa uepes pesuctop R, paspsixaerca HensMeHHbIM TokoM [;=Uy/R,.

Kaxk Tonpko HampspkeHHe Ha HHTErpaTope AOCTHraeT HyJIEBOTO 3HAUCHUS, HJICMEHTHI CXEMbI IIPEKPAIaloT BTOPYIO CTaJHIO — IIpeodpaso-
BaHHE 3aKOHYCHO.

B Teuenue BTOpoil cTaguu KOHIEHCATOP HHTETPATOPa TEPSIET 3apsy

Qp:UOTZ/ Ry,

rzae T, — npofoIKUTENIBHOCTE BTOPOM CTauH, 38 KOTOPYIO KOHJICHCATOP Pa3psKaeTCs 10 HyJIs.

Tax xak Ha epBOM cTaJuK¥ KOHIEHCATOP 3apsuKaJICs OT HyJls JO HEKOTOPOIo 3HaYEHUs, IPONOPLUUOHAIBHOIO Uy, @ BO BTOPOH CTaauu OT
9TOT0 3HAYEHHS Pa3psLKAICS A0 HyJsl, TO IPUOOPETEHHBIN U MOTEPSIHHBIN 3aps/ibl PABHBI:

UBXTI/ Rl: UoTz/Rz, Unx:UOTZRl/ T1R2

Taxum o6pazom, BxogHOE Tpeodpasyemoe HanpspkeHue Uy, TPOIOPIMOHATBHO ATUTEIBHOCTH BTOPOH CTaANH.

®dukcupoBaHHbIH nHTEpBaN T 3a1aeTCs ¢ TOMOIIBIO CUSTUHNKA, KOTOPHII M3 OOHYJICHHOTO COCTOSIHUSI K HAadally NEpBOIl CTaJuu 3aIlOIHs-
€TCsl IMITyJIbCaMH TaKTOBOT'O TeHepaTopa ¢ mepuonoM T, ¥ B MOMEHT ero IepenoyHeHus (0OHyJIeHNs) 3Ta CTaans 3aKaHIMBACTCS, T. €.

T1= TTNmax»

rze Ny, —MaKCUMaJIbHOE YUCII0, KOTOPOE MOXKET BMECTUTH CUETUHK.

B unTepBase T, Ha 3TOT CUETYUK MOCTYNAIOT MMIIYJIbCHI TOTO K€ FE€HEPaTOpa 0 TeX IOp, II0Ka HAIPSHKEHHE Ha BBIXOJE MHTErpaTropa He
cTaHeT paBHbIM Hym0. ITosromy npu N nmimynbscax, OCTYNUBIIMX HAa CYETYUK BO BTOPOW CTa[MH,

TZZNTT u Unx: UOT2R1/ T1R2: U()NTT Rl/ TTNmax R2:UON RI/Nmax Rz.

Tax xak Uy, Ry, Ry 1 Nyay SBISIIOTCS IOCTOSIHHBIME TTapaMeTPaMu CXEMBI, TO BXOJHOE MPeodpa3yeMoe HapsHKEHUE BBIPAKACTCS YHCIOM
UMILyIbcOB N, NOCTYNHMBIINX HAa CYETYUK BO BTOPOM CTalUU.

Ecnu nnurensHOCTh T epBoif cTaguu BEIOpATh KpaTHOH MEPHOY HAIPSDKSHUS MUTAIOMEH CETH, TO Pe3yNbTaT ero HHTETPHPOBAHUS Oy-
JIeT paBeH HYJIIO, T.€. ceTeBas romexa OyaeT OTCYTCTBOBATS.

j———————— e — - CrpykrypHas cxema AIIIl nBoiiHOro MHTErpUpo-

Uon / I BaHMA npuBeneHa Ha puc. 10.9. Ha mepBoit cragun

| / L (IpOOOIKUTENBbHOCTBIO T1) YCTpOHUCTBO ynpaBieHus

& VYerpoiictsa (YY), Bo3#eiCTBYS Ha MEPEKIIOYaTeNb, MOAKIIOYAET

\Q/ Hnrerpatop Kommapatop YTpaBJICHHUA K HMHTETPATOPY BXOJHOE HAIPSHKEHHE U OTKDPBIBAECT

U To ) IOCTYII HMIYJIBCOB TakToBOro redeparopa (I'TH) x
BX y y. parop

J: CUETYMKY BpeMeHH IiepBoi crtammu. Korma B srtoT

WU
-BLO HO-| € HHOWAdE MURIOR))

CYeTYHK OyJeT 3aHECEHO YHCIIO, COOTBETCTBYIOIIEE
BpeMeHH T, OH JacT CUr'HajJ Ha yCTpOICTBO ympas-
JIEHUsI, KOTOpOe MOIKIIOUUT K HHTErpaTopy o0paz-.
nosoe HanpspxeHue Uy, U acT paspelieHyue Ha MoA-
imouenne I'THU k cueTuuky pesynbTrata U3MEpeHus.
IMocne 3Toro xKoHAEHCATOP MHTErpaTopa OynaeT pas-
psDKaThCs, W KOTJa HampsHKeHHE Ha €ro BBIXOHE
OKaXeTCS MPaKTUYSCKH PaBHBIM Hyio, YVY pasbe-
quHuT ['THU u cuerumk pesynbpTara U3MepeHHs. 3a-
HECEHHOE B HEr0 YHCIO OyAeT HPONOPIHOHAIBHO
BXOZHOMY HAIpPSDKEHUIO.

HecTabunbHOCTE 9acTOTHI TAKTOBOTO T'EHEpaTOpa
(eciy TOJBKO YacTOTa HE MEHSETCS BO BpeMs Ipeod-
pa3oBaHUs) HE BIMACT HA TOYHOCTH: B BBIPAXKCHHUU
Uy mepuon T, He BxoauT. Bmecte ¢ stum AL
JIBOHHOTO MHTETPUPOBAHUS HE OTIMYACTCS] BBICOKHM
OBICTPOJCHCTBHEM, UTO CBS3aHO C HAIMYHEM Bpe-

Iepexioyarens
— &

I'eHepaTop TaKTOBBIX
nmmyscos (I'TH) -

suHd
-OWeN eleldrAead MUhISh))
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MCHHBIX CTa[[I/Iﬁ Tl u Tz, B TEYCHHUEC KOTOPLIX OCYIICCTBJISICTCSA HHTCIPUPOBAHUE.

Baok 10.4. ITapamerpsr AIUT u HAIT

K ocnoBubM mapamerpam ALIIT u IJAII cnenyer otHecTH MakcuMmainbHOe HanpspkeHue U, (BxomHoe mist AL u Beixognoe mis LIATID),
YHCIIO Pa3psI0B KOJa 1, pa3pelIalolylo ClIOCOOHOCTD M HOTPEIIHOCTh IPeoOpa3oBaHus.

Paspeniatonias crioco6HocTh. [Tog pasperiatorieii ciocooHocThio (PC) MOHUMAIOT HAMMEHBIIICE 3HAYCHUE BXOJHOM BETHMUYMHBI, pa3inyac-
MOE YCTPOWCTBOM, T.€. B TOi M MHOU (opme durcupyemoe uM Ha Bbixoze. YucnenHo PC OLEHHBAIOT pa3iMYMMbIM OPUPALICHHEM BbI-
XOIHOM BEJINYMHBI OT HAUMEHBILETO BO3MOXKHOTO MPUPAIIEHHS BXOAHON BETHYUHBI.

Pazpemaronias crioco6HOCTh Mt LJAIT — mpupamieHne BBIXOAHOTO HANPsDKEHHS OT MPHUPAIICHUs BXOAHOTO KOAA HA €AWHHILY B MIIQALIEM
pa3psane OTo — HaUMEHbIIee MpupalieHne (KBaHT—Au), KaKoe MOYKET TIOyYUTh HAIPsHKCHHE Ha BRIXOZAE MH(POAHATIOTOBOTO MpeodpazoBa-
Tesist. Bele OpUT0 MOKa3aHO, YTO €T0 BEIUYHHA

Au=Uon / 2"-1, (9.2)

rae 21 - MakcHMabHBIN BEC BXOIHOTO KO, N — paspsanocts LIATL.

Tax, nput Uor=10,24 B, n= 12 Au= 10,24/ (2'*-1) = 2,5 MB.

Uem GostbIie n, TEM MEHBIIE AU U TeM TOYHEE BEIXOAHOE HANPSHKEHHE NPEACTABIIET BXOJHOH KO,

OTHOCHTENBHOE 3HAaUEHHE pa3pelIalonel ClioCOOHOCTH

&=Au/Uon=1/2"%1(9.3)




Tor xe mapametp ALIIl ompenensiercss nmpuBeAeHHBIMU BhIpakeHHsIMU (9.2), (9.3) u npexactasisier coOoil mpupamieHne BXOAHOTO Ha-
MIPsDKEHNs, KOTOPOE BBI3BIBACT MPUPAIICHIE BHIXOAHOTO KOJa Ha €JWHUILy B MIAAIIEM paspsae. MeHbllee MpupameHne BXOAHOTO Hamps-
xeHust ALIl He modyBCTByeT, T.€. KBaHT Au — HanMEHbIIee NPHpPAILIeHue BXOIHOTrO HampspkeHus, pasnuuumoe ALIL. B coorBercTBHu C
9THM Pa3peHIaloNIyI0 CHOCOOHOCTh OTOXKAECTBIISIIOT € TyBCTBUTENbHOCTHIO ALIIT.

brictponeiicteue ITAIT u AT oLeHMBAaETCS BPEMEHEM IIPE0OPa30BAHUS ty,, KOTOPOE ONMPEENAETCS METOAOM MpeoOpa3oBaHus U ObICT-
poxeiicTBreM a1eMeHTHOH 6a3bl. Tak, Hanpumep, B AL nocnenoBarensHoro cuera (cM. puc. 10.6,a) cueTynk ¢ GONIBIINM OBICTPOAEHCTBH-
€M M03BOJIHT YBEIUYHTh YACTOTY TEHEPATOPa CYETHBIX UMITYJICOB, YTO YMEHBIINT t,, Bpems npeobpasopanus Taxoro ALII nuHeiHO 3aBu-
CHUT OT BEJIMYUHBI BXOJJHOT0 HanpspkeHust UBX : 4eM OHO Oouible, TeM OOJIbIee YNUCIIO CYETHBIX UMITYJIbCOB JOJDKHO MOCTYIUTD HAa CUETYHK,
4yTo0BI HanpspkeHue ¢ Beixona LIAIl ypaBHOBecniio BxoaHoe Hanpspkenue. Ecmu Uy, uMeeT 3HaueHHe, paBHOE MaKCHMAJILHOMY BXOJHOMY
HanpspKeHHIo 11 garHoro AINI, To 3a Bpems t,, Ha CYETYHK HOCTYIHT 2"-1 UMITyIbCOB ¢ TeprogoM Tcd 1 BpeMst IpeobpasoBaHis CoCTa-
BUT

typ= (2"-1) Te.

[Ipu GompIIMX BXOIHBIX HANPSDKEHUSAX OONBIINM OBICTpOEiiCTBHEM 00MaiatoT KogonMmyibeHbie AL

Bri6op ITAIT MoYeT, B 4aCTHOCTH, IPOU3BOJMTLCS 1O 3HAYECHHUIO ty,: 38 BPEMS ty, KOJ Ha BXOJE HE JIOJUKEH, HAPUMED, H3MEHUThLCS 60-
nee, 4eM Ha equHULY B MiuagmeM paspsiae. AL ¢ Gompmmm BpeMeHeM IpeoOpa3oBaHUs HE MOXKET paboTaTh ¢ OBICTPO M3MEHSIOMUMCS
BXOJIHBIM HAINPsHKEHUEM, TaK KaK MOCIENHEE 32 BPEMS t,, MOXKET H3MEHHUTLCS.

Jnsa ALIT nepuon auckpertusauuu T, cnemyer BoIOUpaTh Oonbiie ty,: T, >t,,, T.e. MEXKITY CKOPOCTBIO MpeobpasoBanus 1/t,, U yacToTOH
nuckpermsamun (F,=1/T,) momxHo cobmomatecs cootnomenue 1/t,,>F,. C apyroit croponsl, o Teopeme Korensuukosa F, cBa3ana ¢ Han-
BbICIIET YaCTOTOH f,,x B CIIEKTPE HENPEPHIBHOTO BXOJIHOIO CUTHANA HepaBeHCTBOM F >2f, ... Tlostomy ALIII nomkeH umers BpeMs npeod-
pazoBaHus ty,<1/2f,,.

HaunGonpmum OpicTpoaeiictBuem obmanaror ALl ¢ mapamtensHBIM peoOpa3oBaHHEM, B KOTOPOM BXOJHOE HAIPSHKCHUE CPaBHUBAETCS
oIHOBpeMeHHO ¢ 2" -1 ypOBHSMH, Il 4Ero CTPYKTypa mpeoOpasoBaresis, KpOMe MPOYero, Comepkut 2" -1 aHaIoroBBIX KOMIIAPaTOpOB M
MIPUOPUTETHHIN mmdparop. Bo n3bexanuu ycloxXHEHUS CTPYKTYpHI TAKOTO IpeoOpa3oBaTelis YHUCIIO €ro paspsmaoB HE JOJIKHO OBITH 60ib-
M (B 8-mu paspsaaom ALl KOTHYECTBO KOMIAPATOPOB COCTABIAET 2°—1=255), UTO NOMNOTHHTENBHO CHHKAET BO3MOXKHYIO TOYHOCTH
npeoOpazoBaHusl.

IMorpemHocTe mpeobpa3oBaHus UMEET CTAaTUUECKYI0 M JHUHAMHUYECKYIO cocTapitomue. CTaTHueckasl COCTaBISIONIAs BKIIOYAaeT B cebds
METOJUUYECKYIO MOTPEMIHOCTh KBAHTOBAHMS, MM JUCKPETHOCTH U HHCTPYMEHTANIbHYIO MOTPEITHOCTh OT HEUJIEATbHOCTH 3JIEMEHTOB MPE00-
pasoBareneii. IlorpemHocts kBaHTOBaHMS A, 00YCIOBIEHA CAaMHM MPHHIIUIIOM IPEICTABICHUS HEMPEPBIBHOTO CUTHAJA KBAHTOBAHHBIMU
YPOBHSIMH, OTCTOSIIIUMU JPYT OT JApyTra Ha BBIOPAHHbIA MHTEpBaI. Bhlle 3Ta MOrpenHOCTh ONHUCHIBANIACh. {1 €€ yMEHBIIEHHUs HaMPsKEHNE
Ha Bxoze (st ALIT) u Ha Beixoge (ams LIAIT) mcxomHO cMeIaroT Ha MOJOBUHY KBaHTA. [IpH 3TOM HOTPENIHOCTh KBAHTOBAHHS COCTABIISIET
MOJIOBUHY pa3perraronieil crmrocoOHOCTH, U B OOIIEM ClTydae

Ak =+ 0,5Au 8=+ 0,5/ 2"

HHcTpyMeHTaNbHAs MTOTPEIIHOCTh HE JOJDKHA MPEBHINIATh IOTPEITHOCTh KBaHTOBAHMS. [Ipy 5TOM monHast aGCOMIOTHASI U OTHOCHTENIbHAS
CTaTHYECKHUEe MOTPEIIHOCTH

Ak=+Aud=+1/2"",

YTO COOTBETCTBYET pa3peliaromieil CHocoOHOCTH Mpeodpa3oBaTes.

JluHamuyeckas cOCTaBIAIONIAs MOIPEUIHOCTH CBA3aHa ¢ ObICTpO/IeCTBUEM NpeoOpa3oBartels (C BpeMEHEM NPeoOpa3soBaHus ty,) U CKOPO-
CTBIO U3MEHEHHUS BXOJHOrO curHana (V). Yem MeHbLIE ty, U V, TeM MeHbIIE 3Ta cocTapisomas. IIpu GonbIoM ty, HyKHO OyAEeT yBelIudH-
BaTh nepuon T, 9ToObI n30€XKaTh 3HAUUTENBHBIX AUHAMHIECKHX HCKakeHUH. 1 nx yMmenbineHus: o0braHo BeiOuparot ALI ¢ Takum Bpe-
MEHEM IIPeoOPasoBaHU ty,, 38 KOTOPOE BXOJHOM CHTHAJ H3MEHSETCS He OolIee, YeM Ha Paspellaontyto crocobrocts Au = U,, / (2" -1).

Bonpocs! 111 CAMOKOHTPOJIS

3.BBenure B KOMIBIOTED YMCIO MMJUIMBOJIBT, paBHOE pasperaromieil cnocodHoctu 10-paspsanoro ALl ¢ onmopHeIM HampspkeHHEM
Uon=10,24 B.

3agaun k moaymo “Ilndpoananorossie u ananorouupposwie npeodpasosarenun”

1. BBequte B KOMIBIOTEP KO HA Bbhixonax BpemsumiyibcHoro AIII, ecnu Usx =2,5 B, ckopocts Hapactanus "muisl" v=1B/Mkc, a gac-
TOTa UMITYJIbCOB, 3aIIOIHAIOUINX “BpeMEHHbIE BopoTa”, cocrasisgeT 20 MIw.

2. BBenute B KOMIBIOTEP YHMCIIO, HA KOTOPOE HYKHO OyZeT yMHOXHThH BeIXomHOW kox ALIII, pabortaromiero B THIIOBOM peXHUME, €CIU
MIPEIOI0KUTb, YTO €r0 ONOPHOE HANPSDKEHHE COCTABUT 1/3 0T HOMHHAIBHOTO.

3axioueHue 1o teme Moay.as “Liudpoananorosnie u ananoroundposbie npeodpaszosarenn'

LAII u ALIIT siBisiroTCSst IEPeXOAHBIMU 3JIEMEHTAMH MEXK/Ty aHAJIOTOBBIMHU 1 LIH(PPOBBIMH OJIOKaMH yCTPOHCTBA.

W3 3a Hanmuuus aHamoroBeIX Kirouell (mo yucny paspsanoB) LIAIL ¢ martpuneit R-2R UMeI0T 10CTaTOYHO CIIOKHYIO CTPYKTYPY U OTHOCH-
TEIBHO BBICOKYIO CTOMMOCTb, HO IIPU 3TOM 00J1aJal0T HauOOIIbILIEH TOUHOCTBIO.

LAII ¢ marpuieii ABOMYHO B3BELICHHBIX PE3UCTOPOB OCYIIECTBILIIOT MPeoOpa3oBaHUe ¢ OOJNBIICH MOTPEITHOCTHIO, T.K. JOIDKHOTO COOT-
HOIIECHHSI HOMHHAJIOB PE3HCTOPOB MOMYIHTh He yaaeTcss. OHAKO IPH 3TOM OHH 00TaaloT IPOCTON CTPYKTYPOH U Majoif CTOMMOCTBIO.

HawnGonee npocryto crpykrypy mmerotr ALITI mocnexoBatensHoro cuera, Haubonee cioxuyio — Al ¢ mapamnensHBIM npeoOpa3oBaHU-
€M, KOMIICHCUPYSI 9TO HaHOOJIBIINM OBICTPOICHCTBHEM.

3HauuTeNpHy0 9acTh BhlmyckaeMblx AL cocraBisioT aHanoronudposbie IpeoOpa3oBaTeIn C IOPa3psAHBIM KOJUPOBAHHEM (KOIOMM-
IyJIbCHBIE) U JIBOWHOTO MHTETpUpoBaHus. J{1s GONBIIMHCTBA MPUMEHEHUH OHM O0JIaal0T JOCTaTOYHON TOYHOCTHIO, OBICTPONEHCTBHEM U
OTHOCHUTEIIBHO HU3KOM CTOMMOCTBIO.

Ykazanus k BOIIpoCaM " 3aja4yaM

Yxazanue k Bonpocy 1. Onpenenure BEIXOIHOE HAIPSDKEHNE OT SUHHIBI B MIIAJIIIEM Pa3psiie BXOAHOTO KoJa.

VYkazanue K Bonpocy 2. BcrmoMHuTE, HAa Kakoe 3HAYCHHME JOJKCH M3MEHUThCS BXoAHOU Ko LIATII, uToObl M3MEHEHHE €ro BEIXOIHOTO Ha-
MIPsKEHNS 0Ka3aJ10Ch MUHHMAIIbHBIM.

Yxazanue k Bonpocy 3. Onpenenure YuciIo HHTEPBAIOB, HAa KoTopoe 10-pa3psaHblii Koa pa300beT OMOPHOE HAMPSHKCHUE, H KaKoBa "MIn-
puHA" Ka)XI0TO MHTEpPBAIA.




Yxkazanue k 3azgaue 1. [To ckopoctu Hapactanus "muisl" u BennuuHe UBX onpenenuTe UIMTEIbHOCTh "BPEMEHHBIX BOPOT".
Yxazanwusd k 3agade 2: 1) BcnomHanTe, OTKYIa CHUMaeTCs HaNpsbKEHHE, KOTOPOE YPaBHOBEUIMBAET MPeodpasyeMoe BXOJHOE HAIPSHKCHUE,
2)Kakue pu3nyeckre BETHMYMHBI OTIPEAEIAIOT HanpsbkeHne Ha Beixoae LIAIT B ctpykrype ALIIL.

Jlutepatypa
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