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MpeaucnoBue Kk 12-my nsgaHuio

DJIEKTPOHUKA CPEJCTB CBI3U 3aHUMAET Bce Oojiee BAXKHOE MECTO; B IIEPBYIO 0Y€PEb ITO
OTHOCHUTCST K 6€CITPOBOIHBIM TIPHEMOTIEPENAIOIIINM CUCTEMaM. PaHbllle TPUEMHUKY U Tie-
PEJATYMKY JIJIst TAKUX CUCTEM IIPECTABISAIN COOON aHAJIOrOBbIE YyCTPOUCTBA U OPUEHTH-
POBAUCH Ha COOTBETCTBYIOIIIE CTIOCOOBI MOLYJISIIINY CUTHAIA. B oT/Iume oT IpeskHuX co-
BPEMEHHbIE IIPUEMHUKU U TIEPEJaTYUKU COAEPIKAT BBICOKOYACTOTHBIN aHAIOrOBbIN GJIOK
(Frontend), cxema KOTOPOTO MTOYTH He 3aBUCHT OT CITOCOOA MOLYJISIINY, U I POBOH OJIOK,
Ky/la BXOJUT HPOLEeCcop IUdPOBOTro CUIHAIA ¢ COOTBETCTBYIONIUM IIPOTPAMMHBIM 0bectie-
yeHneM. B aToM 6JI0Ke OCYIIECTBISIETCS MOLYJISATINS WK IEMOIYJISIINS METOIaMU T (-
POBOI 06PabOTKU CUTHAIOB.

BpIcokouacTOTHYIO 9acTh COCTABISIOT YCUJIUTETH, cMecuTen U ¢uabTpbl. CBolicTBa
HTUX KOMIIOHEHTOB 110 BBICOKOI 4aCTOTE OINUCHIBAIOTCS 0COOBIM 00Pa30M: BMECTO MOJIHBIX
COTIPOTHUBJIEHUH UCTIOTIB3YIOTCS KO3 DUIMEHTH OTPAKEHIS, 2 YETHIPEXTIOTIOCHUKI XapaK-
TEPU3YIOTCst S-mapamerpoM. OTAeTbHbIe KOMITOHEHTHI O/IKHBI OBITH COTJIACOBAHBI C BOJI-
HOBBIM COTIPOTUBJICHUEM JINHWIT CBSA3M BO M30eKaHUe OTPasKEHUH Ha BBICOKMX YaCTOTAX.
ITHUM BOIIPOCAM Y/IeJIsIeTCs JIOJDKHOE BHUMAHUeE B HOBOM pasjiesie 0 CXeMaX, TPUMEeHSIEMbIX
B TEXHUKe CBsI3U. PaccMOTpeHMe YacTH OCHOBHOM TIOJIOCHI YaCTOT TIPe/IBAPSETCS BBEIEHUEM
B QHAJIOTOBbIE CIIOCOOBI MOYJISILIUY, MCIIOJIb3yeMble B TPAAUIIMOHHBIX cUCTeMax (HAIIpPH-
Mep, B PaJMOBEIAaHUN C YACTOTHOM MOIYJISINEN), U B IU(MPOBBIE CIIOCOOBI MO ISAIINH,
[IpUMEHsIEMbIE B COBPEMEHHBIX CHCTEMaX (B YaCTHOCTH, B MOOUJIBHON CBsSA3M).

I'maBa 06 YCHJIUTESIX JOTIOJMHEHA PA3/IeSIOM, TOCBSIIEHHBIM ITyMaM OT/IETbHBIX KacKa-
JIOB YCHJIEHUST 1 MHOTOKACKaIHBIX ycunuTeaeil. OOHOBIEHO OMUCAHIE METOMUKU PACIeTa
MapaMeTpOB MHOTOKACKAIHBIX YCUIUTEEN TPU HATNUUE OTPUIIATETBHON 0OPaTHOM CBSI3N.

Hapsny ¢ nomynspabIM TpOrpaMMHBIM TTPOAYKTOM PSpice 1id aHanin3a aHAJIOTOBBIX
cxeM mpuBoAUTCs mporpamma Design Expert, momorarornasi mpoeKTHpoBaTh IudpoBHIe CXe-
MBI, a TAK3Ke JIAeTCsI IePeBOJl KPATKOTO PYKOBOJICTBA K HEil.

OO6HOBIEHVS 1 JIOTIOTHEHNUST IOCTYITHBI Ha COOCTBEHHOM caliTe aBTOpoB www.Springer.de/
engine-de/tietze-schenk/. Baiu noskesianust u 3aMmedanusi 06 OMUOKAX POCUM BBICHLIATH
TI0 aJIpecy 3JIEKTPOHHO TouTh tietze-schenk@springer.de.

MpblI BbIpazkaeM IPU3HATENBHOCTD U3IaTeNbCTBY SpringerVerlag, otnenbHoe criacu6o a-py
Mepkie (Merkle) sa npusrhoe corpyaamdyectso u r-uy Coccta (Sossna), PTP-Berlin, 3a
TiarebHbiil Habop. Ocoboli GimarogapHocTu 3acayxusaer -0 J6epxapa Tamm (Eberhard
Gamm) 3a ero BKJIaJl B HOBYIO TJIaBY, MOCBAIIEHHYIO TEXHUKE CBsI3. MBI Tak:ke GJarofapum
unTaresieli 3a ceeeHus 06 OMMOKAX U COBETHI 110 YJIyYIIEHIIO KHUTH: OHY TIATEIBHO IIPOBe-
PSIOTCS U YYUTBIBAIOTCS.

Y. Tumue, K. Illenx,
Ipnaneen u Mrwomnxen, susapv 2002 e.
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U3 npepgucnosusa Kk 11-my nsganuwo

JJIEMEHTHI BBICOKON CTENeHM MHTErpalluil BCe HIMpe IPUMEHSIOTCA B 3JIeKTPOHHBIX
yCTpOHCTBax. B aHa/I0r0BOII TEXHNKE HHTETPAJIbHbIE YCUIUTEIN OYTH BCIOAY BBITECHUIIN
CBOMX IIPEIIIECTBEHHUKOB, COOPAHHBIX U3 AUCKPETHBIX TPaH3ucTopos. [logobuas Tenen-
¥ HabJIIOAeTCsT TAKKE B BHICOKOYACTOTHOM M CHJIOBOH HOJIYIIPOBOAHMKOBOI TEXHUKE.
TouHno Tax e nporpaMmmupyembie Jorudeckue yerpoiicrsa (IIJIY) Bxoasat B obaacts iud-
POBOII TEXHUKH, 3aMeHsIs JIOTHUYECKIEe CXeMbl Ha 6a3e BEHTHJIEH U TPUTTEPOB. DJIEMEHTHI
BBICOKOI CTeTleH! MHTETPAI[IH TO3BOJISIIOT COKOHOMHUTH MECTO, CHU3UTD PACXO/bI HA KOMII-
JIEKTYIOIIE€ 1 OCHACTKY U TIOBBICUTD HAJIEKHOCTb YCTPOUCTB.

B cBsI3¥ ¢ 9TNM IPOUCXOANT pas/ieieHne KOHCTPYKTOPCKUX pa3paboOTOK Ha J[Be 001acTH:
CO3/laHNe YCTPOMCTB ¢ UCIonb30BaHueM cTaHfapTHeIX VC (KoHCTpyHpoBaHue Ha ypOBHE
MOHTaKHOU ILIaThl) ¥ pa3paboTKa COGCTBEHHO MUKPOCXeM (KOHCTPYMPOBAHME HA YPOBHE
TPaH3UCTOPOB). JLJIs1 TPaBUIILHOTO ITPUMEHEHUST CTaH/[APTHBIX MUKPOCXEM BasKHO 3HATh MX
BHYTPEHHEE YCTPOUCTBO, OMHAKO MOAPOOHOCTH HA YPOBHE TPAH3UCTOPOB SIBHO U3JIUIIHU.
HarpoTus, KOHCTPYKTOP MHTETPAJIBbHON CXeMbI pab0TaeT TOIBKO HA YPOBHE TPAH3UCTOPOB.
IToaTomy B HacTosIIee BpeMsI Pa3BUTHE CXEMOTEXHUKHU Ha TPAH3UCTOPHOM YPOBHE PaBHO3HAY-
Ho npoexTrpoBanuio VIC. OHaKo ecTh BaKHbIE PA3JINUMsI MEKITY CXeMOTEXHUKON ¢ TIpHMe-
HEHMEM MUKPOCXEM U JIMCKPETHBIX TPAH3UCTOPOB. CaMbIMU XapaKTePHBIME OCOGEHHOCTSIMU
SIBJISTIOTCS MACIITAOMPYEMOCTb TPAH3UCTOPOB, YCTAHOBKA PAO0OYEil TOUKH 110 CXeME TOKOBOTO
3epKaja, UCIOIb30BAHNE AKTUBHLIX HATPY30K BMECTO COIIPOTUBJICHUI U HETIOCPE/ICTBEHHAS
CBsI3b MEXK/Y OT/IEJIbHBIMI KacKajiaMu. HasBaHHBIM BOIIPOCaM MOCBSIIIEHBI HOBBIE TTIABBI 00
OCHOBAX CXEMOTEXHUKH.

MozenupoBanue 3JIEKTPOHHBIX CXeM IIPHOOPETAET BCe OOIIbIlee 3HAYEHUE C PA3BUTHEM
cxeMoTexHuKU. OHO KU3HEHHO BayKHO 11pu kKoHcTpyupoBanuu MC u pazpaboTke KOHKpeET-
HBIX YCTPOHCTB. B Hamm 1HN cXeMy peasn3yIoT JIMIIb TOT/A, KOT/Ia IPaBUIbHOCTH ee (hyH-
KITMOHUPOBAHUSA TPOBEPEHA ITyTeM KOMIIBIOTEPHOTO MOJIEJINPOBAHNS, IPUYEM IeHTpaIbHAs
POJTb MPUHAJIEKUT 3/1eCh caMoii Mojiesd. I1pn KOHCTPYHpOBaHUN KOHKPETHBIX YCTPOICTB
CO3/IA10TCST MAKPOMO/IEH CTAaHaPTHLIX MUKPOCXEM, TOCTaBJISEMbIX U3TOTOBUTEIAMU B 3a-
KOHYEHHOM Buzie. MakpoMo/iesin 10JIKHBI IOCTATOYHO XOPOIIO BOCTIPOU3BOIUTD ITOBE/ICHIE
NC, ne xacasich UX BHYTPEHHEH CTPYKTYPHL.

ITpn KOHCTPYMPOBAHUM MHTETPAIBHBIX CXEM MOJb3YIOTCS CTAHAAPTHBIMU MOJIEJISIMU /11~
0/10B, GUIIOJISIPHBIX U II0JIEBBIX TPAH3UCTOPOB; 0OCOGEHHOCTH ITPOIIECCOB U3TOTOBJICHS YUK~
TBIBAIOTCS ITapaMeTpPaMy MOJIeJIN, KOTOPbIE 3aMEHSTIOT XapaKTepPUCTUKY 13 crennduranni
OIMHOYHBIX TPAH3UCTOPOB. Mojesn AMO0B U TPAH3UCTOPOB BMECTE C UX IapaMeTpaMu
OITICHIBAIOTCSI B IJIaBaX 06 OCHOBAX CXEMOTEXHUKH, OZIHAKO MBI OTPAHUYNMCST PeHOMEHOJI0-
IUYECKUM OIMCAHUEM, OTKa3bIBAsCh YIyOaThes: B (DyHIAMEHTAIbHBIE BOIPOCH! (GDU3UKU
TIOJIyIIPOBO/THUKOB.

[J1aBbl C OCHOBHBIMY CBEJICHUSIMU O JIUOAX, OUITOJISIPHBIX U [OJIEBBIX TPAH3UCTOPAX CO-
CTOSIT U3 YeThIpex yacTeil. B mepBoii yacTi BOIIPOCHI M3JIaraloTCsl CTOJIb JKe MPOCTO, KakK 1
B IPEBIAYIINX U3/IaHUAX. BTopas yacTb mocBdIeHa BHyTpeHHEMY yCTPOHCTBY. Mopean
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M3 npegucnosus K 11-my nsganuio 7

U UX MapaMeTpbl 0OCYKAAOTCA B TpeThell yactu. YeTBeprast 4acTh MOCBAIIEHA TPUHIU-
MTHAIBHBIM CXEMaM.

B riaBe 06 ycuauTessIX NpeCTaBieHbl BaxKHEHIINe IIPUHIUINAIbHbIE CXEMbl UHTE-
TpasibHON CXEMOTEXHUKH, B TOM YHCJIe TOKOBOE 3€PKaJI0, KACKOHBIE CXeMBbl, [ depeH -
aJlbHbIE YCUJIUTEH, IIPeoOPa30oBaTe/ld BHYTPEHHETO COIPOTUBJICHUS M HTAJIOHHbIE UCTOY-
HUKM TOKA [JIsT yCTaHOBKH paboueil Touku. [y1aBy 3aBepiiaer paszes 06 061Iux CBOHCTBAX U
apaMeTpax yCUJInTeNeH.

B riaBe, MMOCBSIIEHHON ONEPAIMOHHBIM YCUIUTEJSIM, TOKA3aHO, YTO CYIIECTBYeT He
onuH, a yerbipe Tuia OY, u roBopurcest 06 ux Haubosee aphekTuBHBIX nprMenenusx. [pu
pacdeTe cXeM OIepalliOHHbIE YCUIUTEH OIUCHIBAIOTCS TIPOCTOH MOZEIIBIO.
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