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ON SOz
Hormatli Oxucu!

Sizin diqgatinizs tagdim olunan bu kitabin yazilmasinda asas
moqsadlordon biri Azorbaycan dilindo elektronika {izro vahid
terminologiya yaratmaq cohdi olmusdur. Molumdur ki, eyni bir
terminin ayri—ayr1 monbalordo miixtalif sokillordo ifado olun-
mas1 homiso miioyyon c¢otinliklor yaradir. Bu baximdan vahid
terminologiyanin yaradilmasi zoruridir. Kitab homg¢inin Ligot
kimi do istifado edilo bilor. Burada elektronika sahasindo ¢ox
isladilon terminlor {i¢ dildo — ingilis, rus vo azorbaycan dillorindo
verilmisdir.

Elektronika ¢oxsaxoali bir elm vo texnika sahosidir. O bir—
birindon az va ya ¢ox doracodo forqlonon miixtolif istigamotlordo
stiratls inkisaf edir, eyni zamanda elmin bu sahasine maraq artir.
Bozon ayri-ayr1 miitoxossislor, todqiqatgilar vo digor maraqlanan
soxslor elektronikanin miixtolif saholorine aid olan hor hansi bir
effekt, cihaz vo ya qurgu hagqinda qisa molumat almaq iigiin
miixtolif kitablarda axtaris aparmali olurlar. Bu iso kifayat qodor
vaxt itkisino sobob olur, hom do yorucu bir isdir. Bunu nozors
alaraq ligotdo verilmis terminlor haqqinda rus vo azorbaycan
dillorindo qisa molumat da verilmisdir. Beloliklo bu kitabdan
hom do sorgu vosaiti kimi istifado etmok olar.

Kitab elektronika sahosindo ¢alisan miiollimlor, todqiqatcilar,
tolobalor, mithondis — texniki ig¢ilor vo imumiyyatlo elektronika
ilo maraqlanan digor soxslor ti¢iin faydali ola bilor

Kitab bizim vo homkarlarimizin — Azorbaycan Texniki Uni-
versitetinin “Elektronika” kafedrasimin omokdaslarmin ¢oxillik
tocriibasing asaslanaraq tortib edilmisdir. Kitab iizorindo is za-
mant aparilan ¢oxsayli miizakirslords toklif va iradlar1 ilo ya-
xindan istirak etmis homkarlarimiza tosokkiir edirik. Homginin
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bu Kkitabin daha da dolgun olmasi ii¢iin 6z doyarli maslohatlorini
vermis royciloro: AMEA-nin miizbir lizvii, fr.e.d., professor
C.S. Abdinova, AzTU-nun “Elektronika” kafedrasinin professo-
ru, t.e.d. C.I. Obilova, Milli Aviasiya Akademiyasinin “Aviasiya
radiotexnikast va elektronikas1” kafedrasimin mudiri, t.e.n.,
dosent 1.9. Isgondorova, AzTU-nun EAKE kafedrasinin dosenti,
t.e.n. R.M.Rohimova 6z dorin minnotdarhigimiz1 bildiririk.
Sonda bu kitabin yazilmasina 6z diqqst vo qaygisini, biliyini vo
vaxtini asirgomoyon, oalyazmasim diqgotlo oxumus vo bir ¢ox
faydali toklif vo iradlarim bildirmis elmi redaktorlar, omokdar
elm xadimi fir.e.d., professor Zorifs xanim Isgondorzadoys va
dosent Mahmud Axundova &z xiisusi minnatdarligimizi

bildiririk.

Mialliflor



OcHoBHBIE COKpAIlCHUS, IPUHATHIC B KHUI'C

AW — aBTOHOMHBIN (HE3aBUCHMBIN) HHBEPTOP

ANC — ananioroBasi UHTErpaJibHasi cCXxema

AJI3 — akycTHuecKas TMHUS 3a1€PKKH

AOY — akyCTOONTHYECKOE YCTPONUCTBO

AX — aMIuIuTyiHas XapaKTepUCTHKa

ALII — ananoro-um$poBoii mpeoOpa3oBarTeib

AYX — aMIIIUTYyIHO—4aCTOTHASI XapaKTEPUCTHKA

ADY — aKyCTO3JEKTPOHHOE YCTPOICTBO

ADD — aKycTORIEKTPOHHBIN (ha30BpaLIaTeh

ADD — aKyCTO3JEKTPOHHBIN 3JIEMEHT

BUC — Gonpinas nHTErpajibHas cxema

BCHUT — OGunonsipHbIii TpPaH3UCTOP CO CTATUYECKOM MHITYKITUEH

BT — GunonspHbIf TpaH3UCTOP

BTU3- GunonsipHble TPaH3UCTOPHI C U30JIUPOBAHHBIM 3aTBOPOM

BO/I — BOJTOKOHHO-ONTUYECKUM JaTYUK

BIIIIT — BcTpedHO-ITHIPEBOI ITPeoOpa3oBaTeib

b — nemuoben

JIT — nusnekTpuyeckass IPOHULIAEMOCTb, €

UK — undpaxpacHblit

NJID — nHTEerpanbHelil JOTHYECKUNA JIEMEHT

NMC — uHTerpajibHass MUKpOCXeMa

NMBOMC — uHTErpasbHble MUKPOIEKTPOMEXaHUUECKUE CUCTEMBI

KI" — kBapueBsbiii reHEpaTOp

KMOII-Tpan3uctop — kommieMentapuasiii MOII Tpan3uctop

KpD — kpuorenHas sinekTpoHuKa (KpUOIIEKTPOHUKA)

Kp3II — kprosneKkTpoHHbII TPHOOP

JI3 — nuHUsA 3a1epKKU

JID — noruyeckuii 31EMEHT

JIDUM/I — toruueckuil AJIeMEeHT Ha UWIMHAPUYECKUX MAarHUTHBIX
JIOMEHAX

MJII — meTamni - IM3IEeKTPUK - HOJTYIIPOBOIHUK

MOII — meTanmi — OKCHJ - HOJTYIPOBOJIHUK

H3 — nocurens 3apsia



HPT — navanpHas pabouast Touka

OAB — o0bemHas akycTUyecKas BOJHa

OOC — orpunarensHas oOpaTHas CBA3b

OC — obpatHas cBs3b

ITAB —noBepXHOCTHasl aKyCTHY€ECKast BOJIHA

[13C — npubop ¢ 3aps10BOIi CBI3bIO

[TOC — nonoxxurenpHas oOpaTHas CBSI3b

111 — mosrynpoBO AHUK

[ITH — npeoOpa3zoBaTeib MOCTOSIHHOT'O HAIPSIKEHUS

IIT — npeobpazoBaTenbHass TEXHUKA

I[ITU3 — moneBoi (YHHUMOJSPHBIN) TPAH3UCTOP C H30JUPOBAH-
HBIM 3aTBOPOM

CBUY — cBepXBBICOKHE YaCTOTHI

CII — cBepXnpoBOAMMOCTD

COYVY — cunoBble ANIEKTPOHHBIE YCTPOUCTBA

VY AII — ycTpoiCTBO aKyCTHUECKOM MaMsITH

VIIT — ycunurennb NOCTOSIHHOTO TOKa

LAII — nudpo-ananoroseliit mpeoOpa3oBaTelib

HNY — mudpoBoe MHANKATOPHOE YCTPONUCTBO

Kitabda qobul olunmus Jsas ixtisarlar

AEE — akustoelektron element

AEF — akustik elektron fazadoyisdirici
AEQ — akustik elektron qurgulari

AX —amplituda xarakteristikas1

Al- avtonom (miistoqil) invertor

AIS — analoq integral sxem

ALX — akustik loangitma xatti

AOQ - akustik optik qurgu

ARC — analog-ragom gevirici

ATX — amplituda—tezlik xarakteristikas1
AYQ — akustik yaddas qurgusu

BIN — baslangic is¢i ndqto

BIS — boyiik inteqral sxem

BT — bipolyar tranzistor



CT — geviricilar texnikas1

dB — desibel

DN — dielektrik niifuzlugu e,

EGQ — elektron giic qurgular1

OO — oks olago

HAD — hocmi akustik dalgalar

IK — ifratkeciricilik

IQ — infraqirmiz1

IME — integral montiq elementi

IMEMS — inteqral mikroelektromexaniki sistemlor
IMS — integral mikrosxem

IYT - ifrat yiiksok tezliklor

KG — kvars generatoru

KMOQOY -tranzistor — komplementar MOY tranzistor
KrE — kriogen elektronikas1 (krioelektronika)
KrEC — krioelektron cihaz

QDC — qgarsiligli daragsokilli ¢evirici

LX — longitma xotti

LOS - lifli-optik sensor

ME — montiq elementi

MDY — metal-dielektrik-yarimkegirici

MnOO — monfi oks alaqo

MOY — metal - oksid - yarimkegirici

MsOO — miisbot oks alaqo

RAC — rogamli—analoq ¢evirici

RIQ — rogoml1 indikator qurgusu

RTBT- rozasi tocrid olunmus bipolyar tranzistor
RTST- rozasi tocrid olunmus saho (unipolyar) tranzistoru
SAD - sothi akustik dalgalar

SCG — sabit coroyan giiclondiricisi

SGC — sabit gorginlik ¢eviricilori

SIBT- statik induksiyali bipolyar tranzistor
SMDME - silindrik maqnit domenlori osasinda montiq elementi
YD — yiikdasiyicilar

YK — yarimkegirici

YRC — yiik rabitoli ¢ihaz



iZAHLI LUGOT

Abrupt junction
— pe3knH mepexoA. DIEKTPUUYECKUN MEpPeXo]l MEXIY ABYMs

MOJYTIPOBOJAHUKAMH C DPA3TUYHBIMU TUIAMH TPOBOJIUMO-
CTell, B KOTOPOM TOJIIIMHA O0JIACTH MU3MEHEHUsS! KOHIIEHTpa-
IIUHM TIPUMECH 3HAYUTEIHHO MEHBIIIE TOJIIHUHBI 00JaCTH MPO-
CTPAaHCTBEHHOTO 3aps/a.

koskin kecid. Miixtolif kegiricilik noviino malik iki
yarimkegirici arasinda elektrik keg¢idi o vaxt koskin hesab
edilir ki, asqarlarin koncentrasiyasimn doyisdiyi hissonin
qalinig1 hacmi yiiklorin y1g1ldig1 hissoys nisboton ¢ox kigik
olsun.

Absorptance (absorption coefficient)

KoI(puyuenm noznowgenus. OTHOCUTETBHOE H3MEHEHUE
MOIITHOCTH CBETa Ha CAMHUYHOM ITYTH, MPOXOIUMOM MM B
MOTJIONIAEMOM cpelie.

udulma amsali. Udulma miihitindo vahid mosafodo yayilar-
kon i5181n giiciliniin nisbi doyigsmosini géstoron omsal

Acoustic delay line

aKycmuueckas aunus 3aoepycku (AJ13). Jluaus 3anepxku,
JNENUCTBUE KOTOPOr0 OCHOBAHO Ha MAJIOM CKOPOCTH pacIpo-
CTpaHEHUsl aKyCTMYECKHUX BOJH B TBepAbIx Tenax. g 3a-
JEPKKUA BJIEKTPOMAarHUTHOIO CHUTHAJIa €ro npeoOpa3yroT B
AKyCTUYECKMM CHUTHAJ, KOTOPBIM IIOCIE IPOXOXKICHUS IIO
3BYKOITPOBO/y OIpEJIEICHHON UIMHBI BHOBb MpeoOpa3zyercs
B AJIEKTPOMAarHuTHbIA. AJI3 COCTOUT M3 BXOJHOIO U BBIXOJ-
HOTO aKyCTORJIEKTPOHHBIX IMpeoOpa3zoBaTeieil U 3BYKOIPO-
BoJia. OcHOBHBIMH MapameTrpamu AJI3 sSBISIIOTCS:
— BpeMs 3aJepKKH t,, 3aBUCUT OT JUIMHBI 3BYKOIIPOBOJA U
CKOpPOCTH PAaCIPOCTPAHEHUsI AKYCTHUYECKHUX BOJIH B 3BYKO-
IIPOBO/JIE;



— moJyioca mponyckanus, Af, ompenensiercs A00pOTHOCTHIO
npeoOpa3oBaTers;

— morepu B AJI3, ompenensroTcs KO3 OUITUSHTOM
D=10IgW,,/W,,« (cm.: Decibel). ITorepu B AJI3 ckiajbi-
BalOTCSl W3 TIOTEPh HAa JBYKPATHOE NPEOOpa3OBaHMS Ha
BXOJIHOM W BBIXOJHOM TNpeoOpa3oBaTeisx W TOTEpPh Ha
3BYKOIIPOBO/IE;

— TeMIepaTypHbI KOd(PQPHUIMEHT 3aIep>KKH, OMpeIeseTcs
3aBHCHMOCTBIO CKOPOCTH PACHpPOCTPIIAHCHHUS aKyCTHYeC-
KUX BOJIH B 3BYKOIIPOBOJIE OT TEMIIEPATYPHI.

K mapamerpam AJI3 OTHOCATCS TakkKe MaKCUMajlbHas
MOJIBOJMMAsi MOIIHOCTh, YPOBEHb JIOKHBIX CHUTHAJIOB W Jp.
Paznuuator AJI3 na OAB u [TAB.

— akustik Ilongitma xatti (ALX). Is prinsipi bork cisimlordo
akustik dalgalarin yayilma siirotinin ki¢gik olma-sina
osaslanan longitmo xottlori. Elektromaqnit signalini longit-
mok ligiin avval o akustik sigqnala g¢evrilir, hamin signal
miioyyan uzunluqlu sasétiiriiciidon ke¢dikdon sonra yenidon
elektromagnit dalgasina gevrilir. ALX giris vo ¢ixis akustik
elektron ceviricilorindon vo sasotiiriiciidon ibaratdir. Osas
parametrlori asagidakilardir:

—1) longitmo miiddati, sosotiiriiciiniin uzunlugundan vo akus-
tik dalgalarin sosotiiriiciide yayilma siirotindon asilidir;

— Af buraxma zolagi, ¢evicinin keyfiyyatliyindon asilidir;

—ALX-do itkilor, D=101gWgi/Wx omsal1 ilo toyin olunur
(bax: Decibel). Bu itkilor giris va ¢ixis ¢eviricilorindo vo
sosotiiriiclids yaranan itkilordon ibarotdir;

— longitmonin temperatur omsali, sosotiiriiciido akustik dalga-
larin yayilma siiratinin temperatur asililig ilo toyin olunur.

Bunlardan basqa ALX verilon maksimal giic, yanlis siq-
nallarin saviyyasi va s. bu kimi parametrlorlo do xarakterizo
olunur. ALX hom HAD, hom do SAD oasasinda hazirlanr.
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Acoustic memory device

— ycmpoiicmgo akycmuueckou namamu (YAII). YcrpolicTsa,
OCYIIIECTBIISAIONINE 3allOMUHAHUE AaKYCTHUECKHX CHUTHAJIOB.
OCHOBY YCTpOWCTBa COCTaBIIIET CUCTEMa IbE30ICKTPUK —
MOJIYIIPOBOTHUK. 3allOMHHAHUE AaKYCTHYCCKUX CHUTHAJIOB
00yCIIOBJICHO HAJUYHMEM IICHTPOB 3aXBaTa JJICKTPOHOB B I10-
JTYTIPOBOJHUKE. BpeMsi mamsTu onpeensercs BpeMeHeM pe-
JTAKCALUM JUIsl IPUMECHBIX COCTOSHUM IMOJYNPOBOJAHUKA. Jle-
TUPOBAHHBIM KPEMHHUH MO3BOJISET 3alIOMUHATH aKyCTUYCCKHE
CUrHAJHI B Teuenue ~10° Mkc, a CdS — no 10Mke. Oxnaxe-
HUE KPUCTAIIIA TOTIOJTHUTEIHHO YBEIIMYNBACT BPEMS MTAMSITH.

— akustik yaddag qurgusu (AYQ). Akustik siqnallar1 yaddasda
saxlayan qurgu. Qurgunun osasint pyezoelektrik — yarimke-
cirici sistemi togkil edir. Akustik signallarin yaddasda saxlan-
mas1 yarimkeciricido elektronlarin tutulma morkozlorinin ol-
mast ilo baghdir. Yaddasda saxlama miiddsti yarimkegiricinin
asgar soviyyolorindo relaksasiya miiddoti ilo toyin edilir. As-
qarlanmig Si akustik signallari ~10° mks orzinds, CdS kristal-
lar1 iso 10 mks godor yaddasda saxlamaga imkan verir. Sistem
soyudulduqda yaddas miiddoti artir.

Acoustic transmission line (acoustic line, sound duct)

— 36yKonpogod. DieMeHT ADY, B 00beMe WU 110 TTOBEPXHOCTH
PacipoOCTPaHSIOTCS aKyCTHUYECKHE BOJHBI. J[J11 M3rOTOBIICHUS
3BykonpoBosia B AJI3 na OAB B nuanaszone yactor 100-200
MTI'n ncnonp3yeTcs B OCHOBHOM ILUIABJIEHBIN KBapll WX TEp-
MOCTaOUIIBHOE CTEKNIO, Ui yacToT cBbime 200 MI'L] — kpuc-
TaJUTMYECKUW KBapll, pyOuH win rpanar. B ADY na I1AB
3BYKOIIPOBOJI MMEET JBE CKPYTJICHHBIE TOPIIEBHIE IOBEpPX-
HOCTH, YTO 00ECIIEeYNBAET MHOTOKPATHYIO IUPKYJISIIHIO BOJIH.

— sasotiiriicii (saskecirici). AEQ-nun bir elementidir, akustik
dalgalar sosotiiriiciiniin hocminds vo ya sothindo yayilir.
HAD {izorindo ALX-n sosétiiriiciilorini hazirlamaq tigiin 100—
200 MHs tezliklor diapazonunda asason aridilmis kvars va ya
termostabil siisodon, 200 MHs-don yiiksok tezliklor iiciin
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kristallik kvars, yaqut vo ya siileymandasi istifado olunur.
SAD iizorindo ALX-nin sasdtiirliciilori uclar1 girdolonmis
silindr soklindo olur. Belo forma dalgalarin c¢oxsayl
sirkulyasiyasini tomin edir.

Acoustoelectronic amplifier

— aKycmosnekmponnuiil ycunumens. AxkrusHoe ADY, mpen-
HA3HAYEHHOE JUIsl YCWJICHHSI aKyTHYeCKux BOJH. [IpwHImn
JCUCTBUS OCHOBAaH HA SBJICHHM YCWICHHUS aKyCTHYCCKUX
BOJIH Apei(yomuMu HOCUTENISIMU 3apsija B TBEPAbIX Tejax.
AKyCTHYECKHE BOJIHBI, IMOJJIEKAIINE YCUICHHIO, BO30YXK-
JAI0TCS ¢ TOMOIIBIO 3JEKTPOAKyCTHYECKOTo Mpeodpa3oBa-
TeJsl.

— akustik elektron giiclondirici. Aktiv AEQ-dur, funksiyasi
akustik dalgalar1 giiclondirmokdon ibaratdir. Is prinsipi bork
cisimlords akustik dalgalarin istigamatlonmis horokat edon
yiikdasiyicilarla giiclondirilmosino osaslanir. Giiclondirilon
akustik dalgalar elektroakustik geviricilor vasitosilo yaradilir.

Acoustoelectronic device

— akycmodnekmpounoe ycmpoiicmeo (A3Y). YcrpoiictBa Ha
OCHOBE JJIEMEHTOB aKyCTOXJIEKTPOHUKH. Pa3-nmuyaror JmHen-
Hble 1 HenuHelHble ADY. K nunelinbiMm ADY oTHOCAT yc-
TPOMCTBA YACTOTHOU (pmiIbTpaniviu ((PUIBTPHI), AKYCTHUECKUE
JVHHUU 3aJ€PKKH, COTJIaCOBaHHbIE (ONTUMAaJIbHbIE) QUIBTPHI,
Koaupyromue ycrpoiictsa. Haubonbliee pacnpocTpaHeHue
MOJIyYUIIM aKyCTHUECKHE (WIBTPBI: MBE30AJIEKTPUUECKUE U
anekTpoMexanndeckue GuiabTpsl, GrisTpel HAa OAB u I[TAB.
OcHoBHble HemuHeHBIe ADY — mpubOpsI aHAJIOrOBOM 00Opa-
00TKH curHanoB. K HUM OTHOCAT KOHBOJSITOPHI U KOPPEs -
TOPBI, @ TAKXKE YCTPONCTBA aKyCTHYECKOM aMATh. ADY no3-
BOJISIFOT MIPOU3BOUTD Pa3IMYHbIE ONEpallii HAJl CUTHAJIaAMU:

— npeobpa3zoBaHMs BO BPEMEHHM: 3aJIepKKA CUTHAJIOB, U3MEHE-

HUE UX JIJIUTETLHOCTH;
—  YacTOTHbBIE U (a30BbIe MPEOOPA3OBAHUS:
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npeoOpa3oBaHUs YaCTOTHI M CIIEKTpa, CABUT (a3;
W3MCHCHUS aMIUTUTY/IbI: YCUIICHHE, MOTYJISITHS
CJIOHBIE (PYHKIIMOHATbHBIE MPeoOpa3oBaHUs: HHTETPUPO-
BaHWE, KOJUPOBAHUE U JCKOJIUPOBAHHE, KOPPENSIHS CHUT-
HAJIOB | JIp.
BrinonHenue 3tux onepanuii HEOOXOIUMO B PaaUOSIOKAIUH,
TEXHHKE JAIbHEH CBS3HU, CUCTEMaX aBTOMATHYECKOTO yIpaB-
JICHHUSI, BBIYUCIUTEIBHBIX U PAUO3ICKTPOHHBIX YCTPOHCTBAX
B ADY wucnons3ytorcs ynpTpasBykoBbie (Y3) Bomubl BU-
JMarna3oHa U TMIEP3BYKOBBIE BOJIHBI ¢ 4yacToToil oT 10 MI'ny
no 10 I'Tn, kak oovemubie (OAB), Tak U MOBEPXHOCTHBIE
(ITAB). ADYVY na ITAB o6nazgarot psiagom npeumyniects. Ham-
puMep, UMEIOT Mallble TOTepu Ha MpeoOpa3oBaHusi, odecte-
YUBAIOT BO3MOKHOCTH YIPABISATh PACIPOCTPAHEHUEM BOJIHBI
B JIt000I1 TOUKE 3BYKONIPOBOJA, a TAKXKE YIPABJIATH XapaKTe-
pUCTHKaMU 3THX YycTpoHcTB. [loaTroMy GonbmumHCTBO ADY
BBINOJHAIOTCS Ha [TAB.
akustik elektron qurgulart (AEQ). Akustik elektron
elementlor asasinda qurgular. AEQ xotti vo geyri—xotti kimi
gruplara ayrilir. Xotti qurgulara tezlik stizgoclori, akustik lon-
gitmo xottlori, uzlasdirilmis (optimal) siizgoclor, kodlagdiran
qurgular aiddir. ©On genis yayilan akustik silizgocloro misal
olaraq pyezoelektrik vo elektromexaniki siizgaclori, HAD vo
SAD osasinda stlizgoclori gostormok olar. On genis yayilan
geyri—xotti AEQ signallar1 analoq emal edon qurgulardir.
Bunlara konvolyator, korrelyatorlar, akustik yaddas qurgulari
aiddir. AEQ signallar tizerindo asagidaki omoliyyatlari
aparmaga imkan verir:
— zaman Uzro ¢evrilmolor: signallarin longidilmasi, onlarin
davametmo miiddotinin doyisdirilmosi;
— tezlik vo faza g¢evrilmolori: tezliyin vo spektrin doyisdiril-
moasi, fazanin siirlisdiiriilmasi;
— amplitudun doyismoalari: gliclondirma, modulyasiya;
— daha miirokkob funksional ¢evrilmolor: inteqrallama, kod-
lagsdirma vo okskodlasdirma, signallarin korrelyasiyasi vo s.
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Radiolokasiyada, uzaq masafsli rabita texnikasinda, avtoma-
tik idarsetmo sistemlorindo, hesablama vo radioelektron qur-
gularinda bu omoliyyatlarin aparilmasi zoruridir.

AEQ-da yiiksok tezlikli ultrasos dalgalari vo 10 MHs-don 10
QHs-a gadar tezlikli hipersas dalgalari istifads olunur. Bunlar
hom hocmi (HAD), hom do sothi akustik dalgalar (SAD) ola
bilor. SAD bir sira tstiinliiklora malikdirlor. Masalon, saske-
ciricinin istonilon noqtasindo SAD-nin yayilmasini idars et-
mok miimkiindiir. Odur ki, AEQ-1n oksariyyati mahz SAD
asasinda qurulur.

Acoustoelectronic element

— akycmoinekmpounwli Inemenm (A33). Ipocreiimumu A2
SIBJISIIOTCSL DJIEKTPOAKYCTUYECKUE MTPeoOpa3oBaTeln U 3ByKO-
POBOJIbI, KOTOpPBIE BXOAAT B cocTaB Bcex ADY. Kpome Toro
B pa3nuuHbIX ADY NpHUMEHSIOTCS OTpa)kaTelau, Pe30HATOPHI,
MHOTOIOJIOCKOBBIE AJIEKTPOAHBIE CTPYKTYphI, aKyCTUUECKUE
BOJIHOBO/IbI, KOHIICHTPATOPHI SHEPTUH, (HOKYCUPYIOIIUE YCT-
poiictBa u ap. Jns Bo30yxaeHus u npuema OAB ucnomnb-
3YIOTCS TTbE303JIEKTPUUECKHe MpeoOpa3zoBaTeNy (Ha YacTOTax
0 100 MI'm), mpe30moIyIpOBOTHUKOBEIE MTpeoOpa3oBaTenu
(8 muamnazone yactor 50-300 MI'1), uieHouHBIE TTIPeoOpas3o-
Barenu (Beime 100 MI'n). lnig Bo30yxaeHus u npuema [TAB
UCTIOJB3YIOTCS B OCHOBHOM BCTPEYHO—-IITBHIPEBBIE TIpe-
oOpa3oBaTeiy, MPEACTaBIAIOIMINE COO0N NEPUOIUUECKYIO
CTPYKTYPY METANINYECKUX AJIEKTPOJOB, HAHECEHHBIX Ha
MBE30UIEKTPUUECKUN KPUCTAILIL.
B AD npumensitorcs Taxke pa3iuyHble aKTUBHBIC, HEJIMHEH-
HbIC U YMPaBJISIONINE JIeMEHThl. B KauecTBe aKTUBHBIX dJie-
MEHTOB HCHOJB3YIOTCS TbE30I0IYIPOBOIHUKOBBIE MOHO-
KpPHUCTaIbI, TbE30T0IYIPOBOIHN-KOBbIE TJIEHKU UJIU CIIOUC-
ThI€ CTPYKTYPBI «I1bE303JIEKTPUK — MOTYIPOBOJHUKY. B KA-
YECTBE HEJIMHEUHBIX AJIEMEHTOB MPUMEHSIIOTCS AUIEKTPH-
YEeCKUE 3BYKONPOBOJIbI C OOJBIIMMH NapaMeTpaMu HEeJTUHEH -
HOCTH, MbE30MOJYIPOBOAHUKOBBIE MAaTE€pUANIbl U CIIOUCTHIE
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CTPYKTYPBI, CHCTEMBI TIOJTYIPOBOTHUKOBBIX JHOJIOB, CBSI3aH-
HBIX C CHCTEMOW 3JICKTPOOB, HAHECEHHBIX Ha MOBEPXHOCTH
IIHE303JICKTPUICCKOTO 3BYKOTIpOBOIa. HenmuHueitHble aeMeH-
ThI TIO3BOJISIFOT MEPEMHOXKATh aKyCTUUSCKHE CHTHAJIBI, TPOU3-
BOJIUTH aKyCTHYECKOE JCTCKTHPOBAHUE, MTPeoOpa3oBaHUE dac-
TOTHI U ipyrue 0oJiee ClIoKHbIe TpeoOpa3oBaHMsl CUTHAJIOB.

— akustoelektron element (AEE). On sado AEE biitlin AEQ-n
torkibino daxil olan elektroakustik c¢eviricilor vo sasotiiriicii-
lordir. Bundan basqa miixtalif AQ-da oksetdiricilor, rezona-
torlar, ¢oxzolaql elektrod quruluslari, akustik dalgaotiiriicii-
lori, enerji toplayicilari, fokuslayici qurgular va s. daxil olur.
AEE hom HAD, hom do SAD osasinda qurula bilor. Hocmi
akustik dalgalar oyatmaq vo qobul etmok tigiin pyezoelektrik
ceviricilor (100 MHs-o godor), pyezoyarimkegirici geviricilor
(50-300 MHs tezliklords), tobagali ¢eviricilor (100 MHs-don
yiiksak tezliklordo) istifado olunur. SAD hayacanlandirmaq
ticlin pyezoelektrik kristalin sothina ¢okilmis, periodik metal
elektrodlar sistemindon ibarot olan, qarsiligli daraq sokilli
ceviricilor istifado olunur. AE-da homg¢inin miixtalif aktiv,
geyri—xotti vo idaroedici elementlor istifado olunur. Aktiv
element olaraq pyezoyarimkecirici materiallar, pyezoyarim-
kecirici nazik toboagolor yaxud layli “pyezoelektrik—yarim-
kecirici” quruluslari istifado olunur. Qeyri—xotti element ola-
raq geyri—xattilik gostaricilori yiiksok olan dielektrik sasotii-
rlciilori, pyezoyarimkecirici materiallar vo layli quru-luslar,
pyezoelektrik sasotiiriiciiniin sathindo yaradilmis elektrodlar
sistemi 1lo bagli olan yarimkecirici diodlar sistemi istifads
olunur. Qeyri—xoatti elementlor akustik signallar1 bir—birino
vurmaga, detekto etmoyo, tezliyini doyismoayo vo digor daha
miirokkob ¢evrilmolor aparmaga imkan verir.

Acoustoelectronic oscillator (pretersonic oscillator)

—  AKyCmoIneKmpoHHblil 2eHepamopP. AKTUBHOE aKyCTOXJICK-
TPOHHOE YCTPOWCTBO, MNpPEeAHA3HAYEHHOE JUIsl TEHEpAIMU
AKYCTHUYCCKHX BOJIH. HpI/IHHI/IH ﬂ@ﬁCTBI/ISI OCHOBAHO Ha sBJIC-
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HUU YCWICHUS aKyCTHYECKHX BOJH JpEeH(YIONIMMH HOCH-
TEJISIMU 3aps/ia B TBEPABIX TEIaX.

— akustik elektron generatoru. Aktiv AEQ-dur, funksiyasi
akustik dalgalar generasiya etmokdir. Is prinsipi bark cisim-
lordo akustik dalgalarin istigamotlonmis horokot edon yiikda-
styicilarla gliclondirilmasing asaslanir.

Acoustoelectronic phase shifter

— aKkycmodiekmpounstii pazospawamens (AI3P). Dazospa-
miatenab, B KOTOPOM [JIsi M3MEHeHHUs (a3bl slieK-Tpomar-
HUTHBIX KOJI€OaHMH MX MpeoOpa3yloT B aKyCTHYECKHE U 00-
paTHO, U3MEHsS NPHU ATOM (a3zy aKyCTHUECKHX KoJjeOaHUuM.
Hawubonee pacmpoctpaneHHbiMu sBstoTCS ADD Ha [IAB.
Brigensior AD® nyx tunoB. B AD® nepBoro Tuma usme-
HeHue (azbl [IAB ocHOBaHO Ha M3MEHEHUM CKOPOCTH pac-
nmpoctpaneHuss BOJIHBL. CkopocTh pacnpoctpaHeHus [IAB
OCYILECTBISICTCS TOJ BIHMSHUEM PA3JIUYHBIX BO3JCHCTBUU,
NpUKIaJbIBaéMbIX K 3ByKomnpoBoay. B AD® Broporo tuna
m3meHenue ¢as3pl [IAB ocHOBaHO Ha CyMMMPOBAaHUU HeEC-
KOJIbKUX KOTE€PEHTHBIX aKyCTHUYECKHUX BOJIH, BO30YKJIa€MbIX
CO CTPOro (PUKCHUpPOBAaHHOM 3aJEpPKKOH JPYr OTHOCUTEILHO
apyra. B takux AD® snexTpoMarHuTHBIE KoJeOaHusi mpeood-
pa3yloTcsi B HECKOJIIBKO KorepeHTHbIX IIAB ¢ momomisio
BCTPEUHO-IITHIPEBBIX TpeodpazoBarenei (BILII), pacmoso-
KEHHBIX Ha MOBEPXHOCTH 3BYKOIIPOBOJIa M 00ECIEYHBAIOIINX
3aJIep’KKY BOJIH.

— akustik elektron fazadayisdirici (AEF). Bu tip fazadoyisdiri-
cido elektromaqnit rogslorinin fazasinm1 doyismok tigiin avolca
onlar akustik rogslora, sonra iso yenidon elektromaqnit rogs-
lorino ¢evrilir vo bu zaman akustik rogslorin fazasi doyis-
dirilir. ©On genis yayilan1 SAD osasinda AEF-dir. Fazanin
doyisdirilmo tsullarina géro AEF iki nov olur. Birinci nov
AEF-do SAD-in fazasinin doyisdirilmosi dalgalarin yayilma
stiratinin doyismosine osaslanir. SAD-1n siirati iso sasotiirii-
cliyo totbiq edilmis miixtolif tosirlor noticosindo bas verir.
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Ikinci ndv AEF-do SAD-1n fazasimin doyisdirilmasi bir birino
nisboton eyni bucaq gqodor longidilon bir ne¢o koherent
akustik dalganin toplanmasina asason bas verir. Bu név AEF-
do elektromaqnit rogslori sosotiiriicliniin sothinds yerlogmis vo
dalgalarin longidilmosini tomin edon qarsilighh daraqgsokilli
ceviricinin (QDC) kdmayilo bir nego SAD-ya cevrilir.

Acoustoelectronics

— aKkycmoidnekmponuka. Hanpasnenue  GyHKIIMOHATBHOU
AJIEKTPOHUKH, BOZHUKIIAS HA CTHIKE aKYCTUKH, (PU3UKHU TBEP-
JIOTO Teja U MUKPOAIEKTPOHUKU. AKYCTOIJIEKTPOHUKA 3aHU-
MaeTcsl HCCIEIOBAaHUSMH B3aUMOJECUCTBUS aKyCTHUYECKUX
BOJIH C DJIEKTPOMArHUTHBIMU TOJISIMU U 3JIEKTPOHAMH MIPOBO-
JMMOCTH B TBEP/BIX TeNaX U KUAKOCTSX, a TAKKE CO3aHHEM
aKyCTOJIEKTPOHHBIX YCTPOMCTB, palOTalOIIMX HAa OCHOBE
9TuX 3G (PEKTOB; MPUHIMIIOB MOCTPOCHUS YIBTPa3BYKOBBIX
(V3) ycrpoiicTB st mpeoOpa3oBaHus U 00pabOTKHU pajuo-
curnanoB. [Ipeo6pazoBanne CBY-curnana B 3ByKOBOM, dac-
TOTa KOTOPOro B 10° pa3 MEHbIle, 3HAYUTEIILHO 00Jerdaet
ero o0paboTky. J1yisi BBITIOJIHEHUS OTMEpalfii HaJl CUTHAJIAMU
UCIIOJIB3YIOTCS B3aUMOJIECUCTBUS Y3 € 3JIEKTPOHAMU INPOBO-
JUMOCTH, 3JIEKTPOMAarHUTHBIMU MOJISIMU, ONTHYECKUM H3ITY-
YEHHEM, a TAKKE HEJIMHEWHOE B3aWMOJCHCTBUE AKYCTHYEC-
KUX BOJIH. Paznuune 3¢ pexToB, NCTIONB3yEeMBbIX ISl CO3/IaHUs
aKyCTOJIEKTPOHHBIX YCTPOWCTB, OIMpPENEIUIO YCIOBHOE pa3-
JIEJICHUE aKyCTORJEKTPOHUKH Ha BBICOKOYACTOTHYIO aKyCTH-
Ky TBepaoro tena (3pdexrTsl Bo30YXAECHUS, paclpocTpaHe-
HUS U MIpHEeMa aKyCTUYECKHUX BOJH BBICOKOYACTOTHOTO JHa-
na30Ha U TUNIEP3BYKOBBIX BOJH); COOCTBEHHO aKyCTO3JIEKTPO-
HUKY (B3aUMOJICHCTBUE aKyCTHUYECKUX BOJIH C AJIEKTPOHAMHU
MPOBOJIUMOCTA B TBEPJABIX TeJIaxX) M aKyCTOONTHKY (B3au-
MOJICMCTBUE CBETOBBIX BOJIH C AKYCTUYECKUMH).

— akustik elektronika. Funksional elektronikanin bir istiga-
motidir; akustika, bark cisim fizikas1 vo mikroelektronikanin
govusugunda yaranib. Akystik elektronikanin osas moqsadi
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akustik dalgalarin elektromaqnit dalgalari ilo, bork cisimlorda
va mayelords keciricilik elektronlart ilo qarsiligl tasirini dy-
ronmokdon; belo qarsiliql tosir zamani yaranan effektlor osa-
sinda igloyon akustik elektron qurgularini yaratmaqdan; radio
signallar1 ¢eviron vo emal edon ultrasas (US) qurgularimin
yaradilmast prinsiplorini todqiq etmokdon ibaratdir. Qeyd
edok ki, ifrat yliksok tezlikli signallarin 10° dofo kigik tezliyo
malik olan sos signallarina ¢evrilmosi onla-rin emalint ¢ox
asanlasdirir. Signallar lizorindo omaliyyatlar aparmaq {ciin
US-in kegiricilik elektronlar1 ilo, elektromaqnit dalgalar ilo,
optik siia-lanma ilo qarsiliqlt tesirindon, homginin akustik
dalgalarin qeyri—xotti qarsiliqli tesirindon istifads olunur.
AEQ-1n is prinsiplori miixtalif effektloro asaslandigindan AE
sorti olaraq bir nego istiqgamoto boliinmiisdiir: yiiksok tezlikli
akustik dalgalarin vo hipersos dalgalarin yaranmasi, yayil-
mast va gobul edilmasi ilo bagh effektlori dyronan yiiksok-
tezlikli bork cisim akustikasi; bork cisimlords akustik dal-ga-
larin kegiricilik elektronlar1 ilo qarsiligh tosirini dyronon
akustik elektronika; isiq dalgalarimin akustik dalgalarla gar-
siliglt tasirini dyronan akustik optika.

Acousto-optic device

— aKkycmoonmuueckoe ycmpoiicmeo (AOY). YcrpoiicTsa,
JeCTBUE KOTOPBIX OCHOBAHO Ha B3aMMOJECHCTBUU AIIEKTPO-
MarHUTHBIX BOJH ONTHYECKOr0 Jua-Tla3oHa C aKycTuyec-
KUMH BOJTHAMU B TBEPJIbIX TeJaX M JKUJKOCTAX (aKyCTOOITH-
yeckas audpakuus). AOY mNo3BONSAIOT YHPaBIsATh Xapak-
TEPUCTUKAMHM ONTUYECKOTO M3IydeHUs (aMIUIUTYIOU, MOJs-
puzanuen, CHeKTpaJbHBIM COCTaBOM, HANpaBIECHUEM pac-
CIIPOCTpaHEHHUS W Jp.), a Takke oOpadaTbiBaTh HH(OpMa-
LUIO0, HOCHUTEJIEM KOTOPOW SBISETCA CBETOBas WIH aKyc-
Tudeckas BoiHA. [lo (QyHKIMOHAIBHOMY HA3HAYEHUIO pa3-
mmydator  crenyonme AOY: MomgynasTopbl, JeQIIeKTOPHI,
(GuUIbTPBI, MPOLIECCCOPHI U JIP.
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— akustik optik qurgu (A0Q). Is prinsipi bark cisimlords vo
mayelords optik diapazona daxil olan elektromaqnit dalgalar
ilo akustik dalgalarin qarsiligh tosirine asaslanan qurgulardir.
AOQ optik stialanmanin xarakteristikalarin1 (amplituda, pol-
yarlagsma, spektral torkib, yayilma istigamoti vo s.) idaro et-
mayo, homginin optik vo ya akustik dalgalarin dasidigi molu-
mat1 emal etmoys imkan verir. Funksional toyinatina goro
AOQ miixtolif qruplara boliiniir. Masolon, modulyatorlar,
deflektorlar, stizgaclor, prosessorlar va s.

Acoustooptics

— akycmoonmuka. Pa3nen akyCTOAIEKTPOHUKH, W3Yy4arOLIUi
B3aUMOJICUCTBUE DIIEKTPOMArHUTHBIX BOJH OINTHYECKOTO
Marna3oHa ¢ aKyCTMYECKMMHU BOJHAMHU B TBEPJABIX TENlax U
KUAKOCTAX. OTHUM U3 OCHOBHBIX IIOCJIEICTBUI TAaKOI'O B3aH-
MOJICUCTBUSA SIBIIIETCA U3MEHEHUE MApaMETPOB ONTHYECKOTO
M3JIy4YEHUSI B CpeJE NMPHU PACHPOCTPAHEHUH B HEM aKyCTH-
yeckux KojeOaHuil. PacrpocTpanenue akyCTHYECKUX KOJe-
O0aHuii B cpejie BBI3BIBACT MEPUOANYECKHAE W3MEHEHHUS MOKa-
3aTensl NpeJIOMIJICHHUS] 3TOM CpeJlbl, YTO MPUBOJUT K BO3HUK-
HOBEHHUIO CTPYKTYpBI, QHAJIOTHYHOW Iu(]paxkimoHHON pe-
IETKE C MEPUOJOM, PABHBIM JJIMHE aKyCTUYECKON BOJIHBI
JBIKYILENCS CO CKOPOCTHIO 3BYKa. [Ipy mpoxoxaeHuu B Ta-
KOW Cpejie ONTHUYECKOTO M3IYYCHUs C IMUPUHOMN mydka 0>
(As—UTMHA aKyCTHUYECKOW BOJIHBI) BO3HUKAKOT IYYKH OTKIIO-
HEHHOTro (IudparupoBaHHOr0) CBETA, XAPAKTEPUCTHKU KO-
TOPBIX 3aBHUCAT OT MapaMETPOB aKyCTHYECKOM BOJIHBI, OTITH-
YECKOI'0 M3Jy4YEeHHs, a TAK)KE OT HAIpaBJICHHs pacrpocTpa-
HEHUsl ONTHUYECKUX U aKYCTUYECKHX BOJH (aKyCTOOINTHYE-
cKas qudpaxus).
AKYCTORJIEKTPOHHOE B3aMMOJECHCTBUE HCIIOIB3YETCsS B OI-
THUKE, ONTOAIEKTPOHUKE, JIA3EPHON TEXHUKE I YIPABICHUS
B OCHOBHOM KOTE€PEHTHBIM oInThueckuM uziydyeHuem UK u
BUIMMOTO JTMAMa30HOB CHEKTpa C MOMOIIBIO aKyCTHYECKHUX
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BOJIH, YaCTOTHI KOTOPBIX JIEXKAT B JHAMa30HE OT HECKOJIBKHUX
MI'y no Heckonpkux I'T'm.

— akustik optika. Akustik elektronikanmin bir bolmasidir, optik

diapazona daxil olan elektromaqnit dalgalar1 ilo bork cisim-
lordo vo mayelordo yaranan akustik dalgalar arasinda garsi-
ligh tosiri dyronir. Belo garsiliql tosirin on mithiim naticili-
rindon biri miihitdo akustik rogslor yayildigda optik siia-
lanmamn parametrlorinin doyigmosidir. Miihitdo akustik
rogslorin yayilmasi homin miihitin sindirma omsalinin perio-
dik doyismoalorino sobob olur. Noticods periodu sos siirati ilo
yayilan akustik dalganin uzunluguna borabor olan difraksiya
qofasino oxsar qurulus yaranir. Belo miihitdon eni d>As olan
(As—akustik dalganin uzunlugudur) optik siialanma keg¢dikdo
oks olunan (difraksiya edon) siia dostosi yaramir. Bu hadiso
akustooptik difraksiya adlanir. Oks olunmus siia dostosinin
parametrlori akustik dalganin vo optik siialanmanin parametr-
lorindon, homg¢inin optik vo akustik dalgalarin yayilma istiqa-
moatlorindon asilidir.
Akustik elektron qarsiligl tosirindon tezliklori bir ne¢o MHs-
don bir neco QHs-o godor olan akustik dalgalar vasitosilo
spektrin 1Q vo goriinon diapazonlarma daxil olan koherent
optik stialar1 idara etmok ti¢iin optikada, optik elektronikada,
lazer texnikasinda istifado edilir.

Active area (layer)

— akmuenas (paoouasn) 3ona (cnoit). O6IACTH TOHKOTO CJIOA
MOJIyIIPOBOIHMKA (KpPEMHHMsI), B KOTOPOH C(HOPMHPOBAHBI
TPAH3UCTOPHI U UHBIE CXEMBI.

— aktiv (is¢i) zona (tabaqa). Sothindo vo sothyam tobagolorinda
tranzistor vo digor sxemlorin yaradildigi yarimkecirici (si-
lisium) tobaqp.

Active filter
— aKmueHwlil puapvmp. YCTPOUCTBO, KOTOPOE MPOIYCKAET CHU-
HYCOUJANIbHbIE U JAPYTU€ CUTHAJbl B OJTHOM ONPEICICHHOM
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JMana3oHe 4acTOT M HE MPOITYCKaeT WX B APYTHX IHAIa3o-
Hax, Ha3bIBAIOT (WIBTPOM. PaznuuaroT aHaioroBbie U mud-
poBbIie GUILTPHL. B aHaIoroBeIx ¢puibTpax oOpadaTsiBaeMble
CUTHAJIBI HE TMpeoOpa3yroT B IM(pPOBbIE, a B MHUPPOBBIX
¢unbTpax mnepea oOpabOTKOW CHUTHAJOB Takoe mpeolpa-
30BaHUE OCYIICCTBIISIIOT. AHAJIOTOBBIC (PUIIBTPBI CTPOSAT Kak
Ha OCHOBE TACCHBHBIX AJJIEMEHTOB (PE3UCTOPOB, KOHICHCA-
TOPOB, KaTYIIEK WHIAYKTUBHOCTH), TAK U HA OCHOBE aKTHB-
HBIX JJICMEHTOB (TPAaH3UCTOPOB, OINEPAIMOHHBIX YCHIIHTE-
aeit). OuabTphl, coieprKalire aKTUBHBIE JIEMEHThI, Ha3bl-
BalOT aKTUBHBIMU. AKTHBHBIC (QWIBTPHI, HE COJEPIKAIIHIE Ka-
TYIIKA WHAYKTUBHOCTH, MOTYT OBITh W3TOTOBJICHBI IO IIIa-
HApHOUM TEXHOJOTUU. AKTUBHBIE (PHIBTPBI CTIOCOOHBI YCHIIH-
BaTh CUTHAJ, JISKAIIUil B MoJloce MpomyckaHus. Bo MHOTHX
CllydasiX WX JOCTATOYHO JIETKO HacTpouTh. CyIIECTBYIOT
TaKXKe IMbE30AICKTPHUECKHE (UIBTPHI, B KOTOPBIX HCIIONh-
3YIOT KBapll, U MEXaHUYECKUE (DUIBTPHI, B KOTOPBIX HCITOJIb-
3yIOT TO WIM MHOE MEXaHHW4YecKoe ycTpoucTBo. s onmca-
HUS (QWIBTPOB IIMPOKO HCTOIB3YIOTCS aMILTUTYTHO—(]a-
30Bas, pa304acTOTHAS U APYTHE XaPAKTCPUCTHUKH.

— aktiv siizgac. Stizgaoc sinusoidal vo basqa signallari miioyyon
bir tezlik diapazonunda buraxan, digar tezlik diapazonlarinda
iso buraxmayan qurgudur. Analoq vo roqomli siizgaclor var.
Analoq stizgoclordo emal olunan signal rogomli (diskret) siq-
nala ¢evrilmir, roqomli siizgoclords iso emaldan ovval signal-
larin belo ¢evrilmosi zoruridir. Analoq siizgoclor hom passiv
elementlor (rezistor, kondensator, induktivlik sargaclari),
hom do aktiv elementlar (tranzistor, amaliyyat giiclondi-rici-
lori) asasinda qurula bilor. Torkibindo aktiv elementlor olan
stizgoclor aktiv slizgoc adlanir. Aktiv siizgocin torkibinds in-
duktivlik sargaci1 yoxdursa, o planar texnologiya ilo hazirlana
bilor. Aktiv siizgaclor tezliklori buraxma zolaginda yerloson
signallar1 giiclondira do bilir. Bir ¢ox hallarda onlar1 asanligla
miixtolif tezlikloro koklomok miimkiindiir. Bundan basqa
pyezoelektrik siizgoclor moévcuddur ki, onlarda kvarsdan,
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eloco do bu va ya diger mexaniki qurgulardan istifads edilir.
Siizgoclori xarakterizo etmok ii¢lin amplituda—faza, tezlik—
faza vo digor xarakteristikalardan genis istifado edilir.

Active mode

— axkmuenwlii pexcum. Pexxum paboThl TpaH3UCTOpa, B KOTO-
POM Ha SMHUTTEPHBIA TEPEXO]| MONACTCS MPSMOE Harps-
KEHHE, a Ha KOJJIGKTOPHBIN — oOpaTHOE. DTOT pekuM pabdo-
TBI TPAH3UCTOPA HA3BIBACTCS TAK)KE HOPMAIBHBIM PEKHMOM.
OH COOTBETCTBYET MAaKCUMAJIbHOMY 3HAUEHHUIO KOA(pHUIIH-
€HTa TepeJadyd AMHUTTEPHHOTO TOKa, 00ecreynBaeT MUHU-
MaJIbHBIE WCKAKEHHS YCHIIMBAEMOTO CHTHasa. SIBisieTcs oc-
HOBHBIM peXUMOM paboThl BT B aHaIOroOBBIX AJIEKTPOHHBIX
ycrpoiicTBax. (cM. Takxke: Bipolar transistor).

— aktiv rejim. Tranzistorun emitter ke¢idino diiz, kollektor
kecidina iso oks gorginlik totbiq edilon halda onun is rejimi..
Bu rejim homginin normal rejim do adlandirilir. Aktiv
rejimdo emitter coroyamni 6tiirmo omsali maksimal qiymot
alir, giiclondirilon signalin niminal saviyyads tohrif olunmasi
tomin edilir. Analoq elektron qurqularinda BT-un osas is¢i
rejimidir. (bax hamginin: Bipolar transistor).

Active oscillator (self excited oscillator, self contained generator)
— aemozenepamop. YCTPOWCTBA, BBIIIOJIHEHHBIE HA OCHOBE
JNEKTPUYECKUX LENEeH, B KOTOPBIX MEPUOIUYECKUE M3MEHE-
HUSl HaIpsDKEHUS U TOKa MPOUCXOAST Oe3 MPHUIIOKEHUs J0-
MOJHUTEIBHBIX MEPUOJINYECKAX YIPABISIONIUX CUTHAIOB
(aBTOreHepaTopHbIil pexum). Takue 5>IEKTPUUYECKUE IIETH
Ha3bIBAlOT AaBTOHOMHBIMU aBTOKOJIEOATEIbHBIMU IEISIMHU.
ABTOreHepaTopbl pa3ieisioT Ha T€HEpaToOpbl UMIYJIbCOB U
reHepaTopbl CUHYCOUAANBHBIX KoJeOaHui. ['eHepatopsl um-
MyJIbCOB B 3aBUCIMOCTU OT ()OPMBI BBIXOJTHOTO HAIPSIKCHHUS
MOAPA3JIEISAOT Ha TEHEPATOPhl: HAIPSKEHUS NPSMOYTOJb-
Hoit opmel (I'TIH), HampsikeHUs] 3KCNOHEHIMAIBbHON (op-
MBI, JIMHEWHO u3MeHstonierocs Hanpspkenus (IJIMH), nam-
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psKEeHUs. TpeyrojpHOU Gopmbl U 1ip. I'eHepaTopsl cuHyCOH-
JMaNbHBIX KOJIeOaHUN KiIacCUUIMPYIOT MO THUIlY KojeOba-
TEJIBHOM CUCTEMBI U Topa3ienstoT Ha: LC-aBTorenepaTops;
RC-aBTorenepaTopbl; TeHEpaToOphl ¢ KBapIEBOW CTaOMIIN3a-
OUe 4acToTel W ap. s momyyeHus He3aTyXxarolHuX KO-
nebaHMii BO BCEX HA3BaHHBIX aBTOTEHEPATOPAX C MOMOIIBIO
neneit [10C co3pmaroTcst y4acTKu ¢ OTpHLATENBHBIM audde-
PEHLIMATBHBIM CONpPOTHBIEHUEM. M3BeCTHO, YTO MpU HAIU-
YHH B TIETJIC YCWIIUTENb — OOpaTHas CBA3b HAKAIUTHMBAIOIIETO
SHEPTHI0 3JIEMEHTa, HalphUMep KOHICHCATOpa, YCTPOHCTBO
HE UMEET HH OJIHOTO YCTOWYMBOTO COCTOSTHHSI U TIEPHO JIec-
KA TIEPEXOAUT W3 OJHOTO KBAa3HCOCTOSHHUS pPAaBHOBECHS B
apyroe 0e3 BHEUTHUX BO3JCHCTBUM, TCHEPUPYET MEPUOIHIC-
cku m3Menssoneecs Hanpspkenue. Llenms OC renepartopa cu-
HYCOHMJQIBHBIX KOJeOAaHWI MMEeT PEe30HAHCHBIC CBOMCTBA.
[loaToMy OHU TeHEepUpYIOT KoJeOaHUs TOJIBKO Ha OJIHOM yac-
TOTE, a HE B MOJIOCE YAaCTOT, KaK Y T€HEPATOPOB UMITYIHCOB.
B kauectBe pe3oHATOPOB B HHUX HCMONB3YIOT LC-KOHTYpHI,
RC-koHTypBI, KBapIeBbIE PE30HATOPHI U JIp.

— avtogenerator. Bu qurgular els elektrik dovralori asasinda qu-
rulur ki, onlarda gorginliyin vo coroyanin periodik doyis-
molori xarici periodik idaroedici signallar totbiq edilmodon
bas versin. Belo rejim avtogenerator rejimi, bu tip elektrik
dovrolori iso avtonom avtoragslor dovrolori adlamir. Avtoge-
neratorlar iki qrupa boliiniir: impuls generatorlar1 vo sinu-
soidal ragslor generatorlar1. Impuls generatorlari da 6z ndvbe-
sinds ¢ixig gorginliyinin formasindan asili olaraq diizbucaqli,
eksponensial doyison, xatti doyison, tigbucaqli va s. formali
gorginlik generatorlarina boliiniirlor. Sinusoidal rogs genera-
torlarinin tosnifati rogs sisteminin nd-viine gora aparilir: LC—
vo RC-avtogeneratorlari, tezliyi kvarsla stabillosdirilon avto-
generatorlar vo s. Biitiin avtogeneratorlarda sonmayan rogslor
almaq ti¢lin miisbat oks alaqo dovrasi vasitasilo VAX-da man-
fi differensial miigavimotli hisso yaradilir. Moalumdur
ki, giiclondirici — oks olago ddvrasindo har hansi enerji top-
layict element, mosolon kondensator varsa, onda qurgu heg
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bir dayaniqli hala malik olmur, o kanar tosir olmadan periodik
olaraq bir kvazitarazliq ha-lindan digorino kegir vo periodik
doyison gorginlik generasiya edir. Sinusoidal rogslor genera-
torunda oks alago dovrasi rezonans xassalorine malikdir. Odur
ki, onlar impuls generatorlar1 kimi tezliklor zolaginda deyil,
ancaq miioyyon bir tezlikdo rogslor generasiya edirlor.
Onlarda rezonator kimi LC—konturlari, RC-konturlari, kvars
rezonatorlar1 vo c. istifado edilir.

Actuator

— aKmioamop, Mukpoosuzamenb. HekoTopblil BO30YKIat0mIHii
MEXaHU3M, KOTOPBIA MPUBOAHT B JEHCTBHE KaKoe—IuOO yc-
TPONCTBO MOCPEICTBOM MPEOOpa30BaHUsl OJHOTO BHIA DHEP-
TUM B JIPYTylo (B MEXaHMYECKyl0). Pa3nuuaioT MarHuUTHBIE,
MbE303JIEKTPUYECKUE, DJICKTPOCTATUUECKUE, YIpPaBIIsieMbIe
CBETOM, OMMETAITMYECKUE U JP. aKTIOATOPBI.

— aktiiator, mikromiiharrik. Enerjini hor hansi1 bir ndvdon me-
xaniki enerjiys ¢evirmoaklo miixtolif qurgular1 horokoto gotiron
mexanizm. Maqnit, pyezoeleknrik, elektrostatik, isiqla idara
olunan, bimetallik vo digor aktyuatorlar movcuddur.

Adder unit (summator)

— cymmamop. KoMOUHAITMOHHBIE YCTPOUCTBA, NPeHA3HAUYCHHBIC
JUI BBINIOJIHEHUSI ONEPALMM CIIOXKEHUS 4YHCENl, 3aJaHHBIX B
OBOMYHOM Koze. CyllecTBYIOT IOJIYyCyMMAaTOphl, IIOJHBIE
CyMMAaTOpbl M MapajulesibHble cymMmaropsl. llomycymmarop
OCYLIECTBIISIET JIOTMYECKUE OINEpAlMU  CIIOXKEHHA THIa
S=A-B+A-B. [lonycyMMaTOp UMeeT TOIBKO JBa BXOJa U
MOXET HCIIOJIB30BAThCA IS CIIOKEHUS YUCel MIAAIINAX pas-
psAnoB. il coKeHus: JByX MHOIOpa3psaHBIX YMCEN Ul Ka-
KJIOTO paspsaa (KpoMe MIIQALIero) HYKHO HCIIOJIb30BaTh
YCTPOMCTBO, MMEKOLIEE JOMOJHUTENBHBIN BXxoA. Hampumep,
JUISL CJIO’KEHMS IBYX ABYXPa3psAIHBIX YHCEN MOYKHO HCIIOJb-
30BaTh YCTPONCTBO, KOTOPOE MOXKHO IMpPEACTABUTh Kak 0Obe-
JUHEHUE ABYX IIOJIyCYMMAaropoB. Takoe yCTpOWCTBO Ha3bl-
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BalOT TOJHBIM CyMMaTopoM. J[sl CIOKEeHHS HECKOJIBKUX
MHOTOPa3PsAHBIX TBOMYHBIX YHCET UCTIOIB3YIOT YCTPOHCTBA,
MOJTyYEHHbIE Pa3HBIMH COCJUHEHUSAMH MOJYCYMMAaTOPOB U
MOJTHBIX CyMMaTopoB. Hampumep, /Ui CJI0KEHUsi IBYX TpeX-
pa3psAIHbIX IBOMYHBIX uncenl A,A1;Ag u ByB1By (Ag u By
MJTaIIIAE Pa3psabl JBOMYHBIX YMCET) MOXKHO HCIOIB30BaTh
YCTPOMCTBO, MOTYYEHHOE COEJUHEHUEM OJIHOTO TOJYyCYyMMA -
TOpa U JBYX IIOJIHBIX CyMMaropoB. Takoe yCcTpOMCTBO Ha3bI-
BAalOT MapauieabHbiM cymmaropom. B Buge HMMC BbI-
MYCKAIOTCS pa3jMyHble CyMMAaTOpbI, HAIPUMEp, OJTHO-, IBYX-,
YeThIpeXpa3psAHbIE TBOMYHBIE CyMMAaTOPHI.

— camlayici. Ikilik kodla verilmis ododlor {izorindo toplama
omoliyyati aparmaq {i¢lin nozordo tutulmus kombinasiyali
gurgu. Yarimcomloyici, tam comloyici vo paralel comloayicilo-
ro ayrilir. Yarimcomloyicilor S=A-B+A-B Kkimi montiqi
toplama omoliyyatlar1 aparir. Yarimcomloyicinin ancaq iki
girigi var vo o kigik mortobali adadlori toplamagq tigiin istifado
oluna bilor. Tki goxmortoboli adadi toplamaq iiglin elo qurgu
tolob olunur ki, onun har mortabs iigiin (asag1 martabs istisna
olmaqla) olavo girisi olsun. Masolon, iki ikimortobali ododi
toplamaq tg¢lin iki yarimcomloyicinin birlogmosi olan
qurgudan istifado etmok olar. Belo qurgu tam comloyici
adlanir. Bir neco coxmartabeli ikilik adadi toplamaq ii¢iin
yarim vo tam comloyicilorin miixtalif birlogmolorindon isti-
fado edilir. MQSQIQH, iki ug:martabah A2A1A0 41 B2B1B0 (Ao 51
By —asag1 martobolordir) ikilik odadi toplamaq {i¢iin bir yarim-
comloyici vo iki tam comloyicinin birlogsmasindon alinan qur-
gudan istifado etmok olar. Bu tip qurgular paralel comloyici
adlanir. IMS soklindo miixtolif comloyicilor, masalon, bir-,
Iki-, dordmortobali ikilik comloyicilor istehsal edilir.

Amplification class

— Kaaccwl ycujienus. B 3aBUCUMOCTH OT TOTO, Kak pacioio-
KEHa Ha TepelaTOYHON XapaKTePUCTHKE TOYKa TMOKOS, pas-
JIMYAl0T HECKOJBKO KIIAcCOB (PEKHMMOB) YCHJICHHS: KIIACCHI
A, B, AB, C u D. Dtu knaccel pa3indaroTcsi 3HAYCHUSIMH
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KIIJI n BennumHaMu HEJIMHEWHBIX HMCKakeHul. B kmacce A
TOK B BBIXOJHOW ILIENU TPAH3UCTOpPA MPOTEKAET B TECUCHUE
BCEro Mepuoia U3MEHEHHs HaNpsHKEHHUs BXOJIHOIO CHUTHAala,
TOYKA MOKOS HAaXOJIWUTCA B CPEAHEHN 4YacTH JIMHUM HArpy3Ku
(cMm. Load line). B aTom pexxume BBIXOJIHOW CUTHAT 1O (hopme
MOBTOPSIET BXOJHOM CHUrHAJN NPAaKTUYECKU Oe3 HCKaKEeHHH.
Pabora ycunutens B kiacce A XapaKTEpU3YeTCs HUZKUM
KIIJ, xotopslii npakruuecku He npessimaer 0,5. Ilostomy
pexXuM A HCTOJIB3YIOT B MaJOMOIIHBIX (MPEIBAPUTEIHHBIX )
YCUJIUTENSIX, ISl KOTOPBIX BakeH MaJiblii KOd(hdUIIMEeHT He-
JMHEWHBIX HCKakeHuH, a 3HaueHue KII/] e urpaer pemaro-
men pos. B kimacce B TOk B BBIXOJHOW LIENW TPAH3HUCTOPA
IPOTEKAET TOJBKO B TEUEHHE MOJYNEPUOAa H3MEHEHUS
BXOJTHOTO HANpsDKEHHsI (OJHOTAKTHBIE YCHJIUTENH), TOYKa
IIOKOSI HaxOJWUTCS HA HIKHEM Yy4YacTKe JIMHUM Harpy3Ku.
Knacc B npeanoururensHee 1 UCTIOJIb30BAaHUS B YCUJIUTE-
71X cpenHer u 6ompiioi MonfHocTu. 3Hauenue KIIJ moxHO
nosectu 10 0,7 u Gosee. BMecte ¢ TeM, B TaKUX YCHIIMTEISNX
HaAOII0aeTCsl yCUIICHUE JIMIITb OJHOM TOJIYBOJIHBI yCHUITUBAE-
MOT'0 CUTHaJIa, MO3TOMY BBIXOJIHOM TOK UMEET MPEPHIBUCTHIN
xapakTep. PazpaboTanbl Takke ABYXTAaKTHbBIE YCUIUTEIH, pa-
Ooraromue B Kiacce B, cocrosimue W3 NBYX YCHITUTEINEH,
OJIMH U3 KOTOPBIX YCHJIMBAET IOJOKUTEIBHYIO MOJIYBOJIHY, a
Opyrol — oTpunarenbHyr0. OCHOBHBIM HEJOCTATKOM YCHUJIU-
teneit, PaGoTatonux B kiacce B, saBisercss 3HauMTENIbHBIC
Henuneiinple nckaxenus BxomHoro curHaia. Kmacc AB saB-
JSETCS MPOMEXKYTOUHBIM MexAy kinaccamu A u B. B atom
peXHMe YCUJICHUS] TOKA B BBIXOJHOM 1MW MPOTEKaeT OO0Jb-
1€ MOJIOBUHBI Nepuoa. Takol Kjiacc yCWJIEHHs Hallesl IId-
pOKO€ NPUMEHEHUE MPH MOCTPOCHUM BBIXOJHBIX KacCKaJoB
YCUJIUTENIEW MOIIHOCTH, Tak Kak mpu BeicOkoM KIIJ[ onum
o0ecreunBarOT TMOJydyeHne HEOONbIINX MCKaXKEHUW BBIXOJ-
Horo curHana. B kimacce C TOK B BBIXOJHOM ILIETIH MPOTEKAET
B TEUCHHE HWHTEpBaja BPEMEHH, MEHBIIEM IOJOBHUHBI II€-
pUoJa U3MEHEHHUsI BXOJHOTO CUrHasia. B 3ToMm pexuMe Touka

26



MOKOSI HAXOJUTCSL B 00JAaCTU OTCEUKH. Takol pekuM Haiemn
ITUPOKOE PUMEHEHHUE B MOIIIHBIX PE30HAHCHBIX YCHIIUTEISAX.
Krnacc D sBisieTcst KIIIOYEBBIM PEXUMOM pabOThI, B KOTOPOM
TPAH3UCTOP HAXOAUTCS MO0 B PEKMME HACHIIIEHUS, JTHO0 B
pexxume otceukd. ClieJoBaTelIbHO, TOK B BBIXOJHOW IICTIH
ycunuTens kiacca D MokeT mpUHUMATh TOJBKO J[BA 3HAYE-
HUA: |in ¥ Inax. [ToaTOMY KII/ Takoro ycunurenbHOro Kacka-
na 6nu30K K eauHuie. Pexxum kiacca D mMpoko UCmonb3y-
€TCsl B YCTPOHCTBAX, OCHOBHBIM TPEOOBAHUEM K KOTOPBIM SIB-
asiercst nonydenue makcumansaoro KIIJI. Kakx mpasuio, 3to
YCTPOMCTBA C ABTOHOMHBIM THTAHUEM, PACCUYUTAHHBIC HA
JUTATEITHHBIA PEKUM PAOOTHI.

— giiclandirma siniflori. Otiirma xarakteristikasinda siikunot
ndqtosinin harda yerlogsmosindon asili olaraq miixtolif giiclon-
dirmo siniflori (rejimlori) var: A, B, AB, C vo D siniflori. Bu
siniflor bir—birindon f.i.0.-n va qeyri—xatti tohriflorin qiy-
moating gora forqlonir. A sinfinde girig gorginliyinin tam
periodu orzindo tranzistorun ¢ixis dovrasindon coroyan axir,
stikunat noqtasi (baslangic is¢i ndqta) yiik xattinin (bax: Load
line) orta hissasindo yerlosir. Bu rejimdo ¢ixis signali
formasina goro demoak olar ki, tohrif olunmadan girig signalini
tokrarlayir. A sinfinde giiclondiricinin f.i.9.-1 ki¢ik olur: 0.5-2
godor giymot alir. Odur ki, A rejimi ancaq asagi giiclii (ilkin)
giiclondiricilordo istifado olunur. Belo ki, bu giiclondiricilor
tclin qgeyri—xatti tohriflor omsalinin kigik qiymot almasi
osasdir, f.1.0.-in qiymati iso holledici deyil. B sinfindo giris
gorginliyinin ancaq bir yarimperiodunda tranzistorun ¢ixis
dovrasindon coroyan axir, siikunot noqtosi yiik xottinin asagi
hissasinda yerlosir. B sinfindon orta vo boyiik giiclii giiclondi-
ricilords istifado etmok daha olverislidir. Onlarin f.i.0.-n1 0.7-
ya gadar vo daha ¢ox artirmaq miimkiindiir. Digor torofdon, B
sinfindo girig signalinin yalniz bir yarimdalgasi giiclondirilir.
Odur ki, ¢ixis coroyam kosilon xarakterli olur. B sinfindo
isloyoan ikitaktli giiclondiricilor do hazirlanir. Onlar iki giic-
londiricidan ibaratdir: bunlardan biri miisbat yarimdalgani, di-
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gori iso monfi yarimdalgam giiclondirir. B sinfinds isloyon
giiclondiricilorin asas ndqgsani giris signalinin geyri—xatti toh-
riflorinin boylik olmasidir. AB sinfi A vo B siniflori arasinda
aralig movqge tutur. Bu rejimdo ¢ixis dovrosindo coroyan
yarimperioddan artiq miiddst arzindo axir. Bu giiclondirma
rejimi giic giiclondiricilorinin ¢ix1s kaskadlarinda genis totbiq
edilir. Ciinki, B sinfinds f.i.0. yiiksok olmaqla barabor onlar
¢ixis signalinin az tohrif olunmasini tomin edirlor. C sinfindo
girig signalimn yarimperiodundan kicik miiddat orzinds ¢ixis
dovrasindon corouan axir. Bu rejimds siikunot ndqtosi tranzis-
torun ¢ixis xarakteristikasimin ayirma hissosindo yerlogir. Bu
rejim boyiik enerjili rezonans giiclondiricilorindo genis isti-
fado olunur. D sinfi agar rejimidir. Bu rejimdo tranzistor ya
doyma rejiminds, ya da ayirma (kosmo) rejiminds olur. Odur
ki, D sinfins aid olan giiclondiricinin ¢ix1s dovrasindo coroyan
ancaq iki qiymot alir: I, u lhax. Belo giliclondirici kaskadin
f.i.0. vahido yaxin qiymot alir. D rejimi osas tolob f.i.0.-n
maksimal qiymot almasi olan qurgularda genis totbiq edilir.
Bunlar bir qayda olaraq uzunmiiddotli is rejimino hesab-
lanmis, avtonom olaraq qidalanan qurgulardir.

Amplification gain (Gain coefficient)

— K0Ippuyuenm ycunenusn. Tak Ha3bIBAIOT KOAPPUIMESHT TIpe-
o0Opa3oBaHusl B YaCTHOM ClIy4dae, KOTJa BXOJIHOE U BBIXOJHOE
3HAYEHUs] CHUTHajla SIBIAIOTCS OJHOPOIHBIMH. EcTh OTHO-
[IICHWE BBIXOJHOTO CUTHAIA YCHWJIMTENS KO BXOAHOMY. B 3a-
BUCHMOCTU OT YCHJIMBAaE€MOI'O CUTHaja pa3inyaroT Kod3¢pu-
UEHTHl YCWJIEHUS IO HaIpsKEHHIO, IO TOKY W IO MOIII-
HocTh: Ky=U,, /U Ki=lhd Lk ; Kp= P/ Pox. Koadduriment
YCHJICHHSI MHOTOKAaCKaTHOTO YCWIINTENS pPaBeH MPOU3BEIE-
HUIO K03() PUIIMEHTOB YCUIICHHUS OTACIBHBIX KackaaoB B psne
ciy4aeB KOX(PQPUIMEHT YCUJICHUS BBIpaXalT B Jora-
pudpmuueckux equHuIax—aenuoenax (cm: Decibel):

KU:20Ig(UBHX/UBX) , Ki:20|g(IBHX/IBX)';
Kp=101g(Px/Pyy)-
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Jlorapudmudeckne eTUHUIBI YAOOHBI TEM, YTO €CITU U3BECT-
HbI KOA((HUIMEHTH! YCUJICHUS OTACIBHBIX KacKaJoB, TO 00-
MUl KOd(PPUIMEHT YCWICHHUS paBeH HX alreOpamyecKoin
CyMMe.

— giiclandirma amsali. Giiclondiricinin ¢ixis signalinin giris
signalina nisboti. Xiisusi halda, giris vo ¢ixis signallar1 bircins
oldugda, c¢evrilmoni xarakterizo edon omsal. Giiclondirilon
signaldan asil1 olaraq gorginliyo gors, coroyana goro va giico
goro giiclondirmo omsallar1  forqlondirilir:  Ky=U_,/Ug;;
Ki=lgw!lgir.; Kp= Pgy/Pgir. Coxkaskadli giiclondiricilorin giic-
londirmo omsali ayri—ayr1 kaskadlarin giiclondirmo omsallari-
nin hasilino borabordir. Bir ¢ox hallarda giiclondirmo omsali
logarifmik vahidlorls — desibellarlo verilir (bax: Decibel):

KU:20|g(U<;1x/Ugir); Ki:20|g(|clx/|gir);
Kp= 101g(P¢.x/Pgir).
Coxkaskadli giiclondiricilor {iclin logarifmik vahidlordon
istifado etmok daha olverislidir. Ciinki, bu halda ayri—ayr
kaskadlarin giiclondirmo omsallar1 molumdursa, tam giiclon-
dirmo omsalini tapmaq tigilin onlarin hasilini deyil, comini
tapmagq kifayotdir.

Amplification stage

— ycunumenvHulil Kackao. IIpocreiimas sueiika, mo3BoJSIOIas
OCYIIECTBUTH YCWJICHHE. Y CHUIUTEIIbHBIE KAacKaJbl Yalie Bce-
T'0 BBIMOJHSIOT Ha OUIOJISIPHBIX WM TOJIEBBIX TPAH3UCTOPAX,
a TaKKe Ha DJEKTPOHHBIX JIamMIax, TYHHEIbHBIX AHOJaX W
apyrux mpubopax. C menpro yBenuueHus KodpduiueHta
YCUJIGHUSI 10 TOKY, HAINpPSDKEHUIO WIM MOUIHOCTH TpPHUMEH-
AIOTCSI, KaKk NpPaBWJIO, MHOTroOKackajguele ycwiurenu. [lpu
3TOM OTHENbHBIC KAaCKaJbl COEAMHSIOT MOCIEIOBATEIFHO C
MTOMOIIBI0 T€X WJIM HWHBIX Iered cBs3u. B 3aBucuMocTu ot
BUJa TETIeH CBA3U Pa3IUYarOT CJICAYIOUIUE THUIIbI YCUIIHTE-
Jeit: peoctaTHO—eMKOCTHBIE (¢ RC-CBs3bI0), TIe B KauecTBe
IIETTH CBSI3U UCIIOJIB3YIOTCSI COMIPOTHUBIICHUS U EMKOCTH; C
TpaHCQOPMATOPHOU CBS3BIO, I/I€ B KAUECTBE LIEeNel CBSI3U UC-
MOJIE3YIOTCS TPAHC(POPMATOPHI; YCHIIUTENH, B KOTOPBIX CBSI3b
OCYIIECTBIIICTCSA C TMOMOMIBIO KOJEOATETbHBIX KOHTYPOB C
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LEIBI0 TONY4eHUs TpeOyeMOil 4acTOTHOM XapaKTEPUCTHUKU;

YCHJIUTENN TIOCTOSIHHOTO TOKa, T/ DJIEMEHTaMHU CBSI3U CITY-

aT COMPOTHBIICHUS, OaTapew WU IPyTHUe JIEMEHTHI, o0ec-

TICUMBAIONINE CBSA3b IO IMOCTOSHHOMY TOKY. KoaddurueHt

YCUJICHHSI B MHOTOKACKaHBIX YCUITUTENSX TEOPETHUECKU pa-

BEH MPOMU3BEACHUIO KOIP(DUIIMEHTOB YCHIICHUS OTACIBHBIX

KacKaJIoB.

— giiclandirici kaskad. Signallar1 giliclondiro bilon on sado
qurgu. Giclondirici kaskadlar ¢cox zaman bipolyar vo saho
tranzistorlar1 osasinda hazirlanirlar. Ancaq bozon giiclondirici
kaskadlarda aktiv element kimi elektron lampalari, tunel
diodlar1 va basqa cihazlar da istifads edilir. Corayana, gorgin-
liya vo ya giico gora giiclondirmo omsalimi artirmaq mogsadilo
adoton ¢oxkaskadli giiclodiricilor istifado edilir. Bu zaman
ayri-ayr1 kaskadlar bir-biri ilo miixtolif nov olaqo dovralorinin
komayilo ardicil qosulur. ©laqo ddvrasindon asili olaraq
giiclondiricilor asagidaki qruplara ayrilir:

— reostat—tutum (RC) olagoli giiclondiricilor, bu qurgularin
olago dovrasinds rezistor vo tutumlardan istifade olunur;

— transformator olagoali giiclondiricilor, bu qurgularda slago
dovrasi kimi transformatordan istifado olunur;

— kaskadlararas1 olaqo rogs konturu vasitasilo yaradilan giic-
londiricilor. Rogs konturundan istifado etmokdo moqsad
tolob olunan tezlik xarakteristikalarini almaqdir;

— sabit coroyan giiclondiricilori, bu qurgularda kaskadlar-
arasi olaqo dovrasinda rezistor, batareya vo ya basqa ele-
mentlordon istifado olunur. Bu elementlor sabit coroyana
gora olagoni tomin etdirlor.

Nozari olaraq ¢oxkaskadli giliclondiricinin giiclondirmo omsali
ayri-ayr1 kaskadlarin giiclondirms amsallarinin hasilina barabardir.

Amplifier

— ycuaumenb. DIEKTPOHHOE YCTPOUCTBO, YNPABISAIONIEE MTOTO-
KOM SHEpPruM, UAYHIEd OT MCTOUYHHMKA MHUTAHUS K Harpys3Ke.
MoimHoCTb, TpeOyemasi ajsi ynpaBlIeHUST HAMHOTO MEHBbIIEe
MOIITHOCTH, OTJaBaeMOW B Harpy3ky, a (OpMbI BXOJIHOTO
(ycuiauBaemMoro) M BBIXOJHOTO CHUTHAJIOB OJIMHAKOBHI. SICHO,
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YTO Majibie U3MEHEHUSI BXO/JHBIX CUTHAJIOB MPUBOMIAT K 3Ha-
YUTEILHO OOJIBIITMM HM3MEHEHHUSAM BBIXOTHBIX cHTHANIOB. O -
HUM U3 HauOoJiee PACHPOCTPAHEHHBIX SIBISIIOTCS SJIEKTPOH-
HbIe YCWJIUTENH, KOTOPbIE OTJIMYAIOTCS BBICOKOW UYyBC-
TBUTEJIBHOCTBHIO (MOT'YT YCUJIMBATh HANPSKEHUS B 10°-107B
Y TOKHU MOpAJIKa 10'14—10'16A), HIMPOKUM JIHANa30HOM YacTOT
YCUJIMBA€MBIX CHUTHANOB (OT mosied [’ 0 coTeH W ThICSY
MI 1), HeGonpIIUMU rabapuTaMu ¥ BECOM, SKOHOMHUYHOCTHIO
U HaJISKHOCTHIO. YCHIUTENN KIACCHPUIMPYIOTCA IO Clie-
TYIOLUM MPU3HAKAM

— 10 YacTOT€ YCWIMBAEMOIO CHUTHAJIA: YCHIMTEIH HHU3KOU
gacToThl (0T nosert [' go gecstkoB u coreH KI'1); mupo-

KOTIOJIOCHBIC YCHUITUTEITH (100—107Fu), n3buparenbHbie (pe-

30HAHCHBIC) JJIsl YCUJICHUS B Y3KOM JTMaNia30He 4acToT;

— 10 (PyHKIMOHAIBHOMY HA3HAUYECHUIO: YCWIMTEIW Hamps-

JKEHUSI, TOKA, MOIITHOCTH.

— TI0 POy YCHJIMBAEMOTO CUTHAJIA: YCHJIUTEIN IMOCTOSHHOTO

TOKa ¥ YCHJTUTENIA IEPEMEHHOTO TOKa.

B 3aBucuMOCTH OT THIIA UCIIOJIL30BAaHHBIX aKTUBHBIX JJIe-
MEHTOB pPa3IMyaloT JIAMIIOBBIC, IOJYITPOBOIHUKOBEIC, Mar-
HUTHBIE, ONITOICKTPOHHBIE, JUAJICKTPUUCCKUC YCHITUTEIIH.

— giiclandirici. Qida monboyindon yiliko dasman enerji selini
idaro edon elektron qurgudur. Idaroetmo ii¢lin tolob olunan
giic yiiko verilon giicdon ¢ox kigik olur, girig (giiclondirilon)
vo ¢ix1s (gliclondirilmis) signallarinin formalar1 iso eyni olur.
Giris signalimin kigik doyigsmolori ¢ixis signalinin kifayat qo-
dor boyiik doyigsmoloring sobab olur. Yiiksok hossasliga malik
elektron giiclondiricilori daha genis yayilmisdir. Onlar tortibi
10°-107 V olan gorginliklori vo 10™-10"® A olan coro-
yanlar1 giiclondirs bilirlar, giiclondirilon signallarin tezlik dia-
pazonu genisdir (10" Hs-don 10° Hs-a godor). Bundan basqa
elektron giiclondiricilorin 6l¢iilori va kiitlosi kigik olur, onlar
daha etibarlidirlar vo nisboton az enerji sorf edirlor. Giic-
londiricilorin tosnifat1 miixtolif cohotlorino goros verilir:
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— glclondirilon signalin  tezliyino gora: asagi tezlikli
giiclondiricilor (10"-10°Hs); genis zolaql giiclondiricilor
(10°-10%Hs); ensiz tezlik diapazonunda yerlogon signallar
giiclondiran secici (vo ya rezonans) giiclondiricilor;

— funksional toyinatina goro: gorginlik, coroyan vo giic giic-
londiricilori;

— giiclondirilon signalin xarakterino gors: sabit coroyan
giiclondiricilori vo dayison corayan giiclondiricilori.

Istifado edilon aktiv elementlordon asili olaraq lampali, ya-

rimkegirici, maqgnit, optoelektron, dielektrik giliclondiricilorini

forqlondirirlor.

Amplitude characteristic (amplitude respons)

— amnaumyonaa xapaxkmepucmuka (AX). 3aBUCHUMOCTh aMm-
IUTUTY/BI BBIXOJHOT'O CUTHAJNIA YCTPOMCTBA A, OT aMILIUTY-
Il BXOJHOTO curHaja Ag. OOBIMHO ompenensieTcsl Ipu rap-
MOHHYECKOM BXOJIHOM CHTHAJIC M WCIIOJB3YETCS JJIs OTCHKU
auHelHocTu ycTpoiictBa. IIpu mocratouno manom A, AX
OOJIBIIMHCTBA YCTPOUCTB JIMHEWHA, a Kod(pPUuIMeHT nepena-
g K=A,,./As octOsiHeH. C pocTOM A,y TPOSBIISIETCS HEJH-
HeiiHOCTh AX, MpUBOASAIIAS K M3MEHEHHUIO Ko3(]duimeHTa
nepenavyy, HEeJIMHEHHBIM HCKaXeHUsM (HOpMBI M OTpaHUYe-
HUIO aMIUTATY/bI BEIXOHOTO CUTHAJIA.

— amplitud xarakteristikast (AX). Qurgunun ¢ixis signalinin A,
amplitudasimn giris signalinin Ag;, amplitudundan asililig.
Adoton, giris signali harmonik oldugda toyin edilir vo
qurgunun xottiliyini qiymotlondirmok ii¢iin istifads olunur.
Agir kicik olduqda oksor qurgularin AX-1 xotti olur,
K=A,x/Agir Otlirma omsal1 iso sabit qiymat alir. Ay, artdiqca
AX-da geyri—xattilik yaranir ki, bu da K amsalinin qiymatinin
doyismoasino, signalin formasinin geyri—xotti tohrif olun-
masina, homginin ¢ixis signalimn amplitudunun mohdudlas-
masina sabab olur.

Amplitude—frequency characteristic (respons)
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—  AMRAUMYOHO—UACMOMHAA  XAPAKMEPUCMUKA (A49X)
(wacmomnaa xapaxmepucmuka). 3aBUCUMOCTb AMILUTATYIbI
KoJie0aHUsl Ha BBIXOJIE YCTPOMCTBA OT YACTOTHI BXOJHOTO
rapMOHUYECKOro curHana. Mamepsiercs mpu M3MEHEHUU Yac-
TOTHI TIOCTOSTHHOTO TIO aMIUTMTYZE BXOJHOTO cHurHaia. Jlms
HErapMOHMYECKOT0 BXOJHOro curHasia AUX nokaspIBaer, KaK
NEPESAI0TCsl €ro OTAEIbHBIE TAPMOHHUYECKUE COCTABIISIONINE,
Y TIO3BOJISIET OICHUTHh UCKAXKEHUS €T0 creKkTpa. [ paHnIHbIMU
4acTOTaMH HA3BIBAOTCS BEPXHSS 4acTOTA M, U HWKHSISA dac-
TOT My, Ha KOTOPBIX Ay, WIM KO3PPUIMEHT mnepeaadu
K=A,./Asx YMEHBIIAIOTCS 10 3alaHHON Benu4duHbl. O0IacTh
9acTOT OT M, A0 ®, HA3BIBAIOT MOJOCOW TMPOIYyCKaHHS YCT-
porcTBa. B y3KOIMOJIOCHBIX YCTPOUCTBAX My~ <<®, a B -
POKOTIONIOCHBIX : 0,>>y,.

— amplitud—tezlik xarakteristikast (ATX) (tezlik xarakteris-
tikasy). Qurgunun ¢ixis signalinin A, amplitudunun girigo
verilon harmonik siqnalin tezliyindon asililigi. Xarakteristika
cixarilarkon giris signalinin amplitudu sabit saxlanilir. Giris
signal1 harmonik olmadigqda ATX onun ayri—ayr1 harmonik
toplananlarinin ¢ixisa neco Otiiriildiiyiinii gostorir vo spek-
trinin no doracado tohrif olundugunu qiymotlondirmoys imkan
verir. Agx vo ya k=A /Ay 6tlirmo omsalinin verilon qiymoto
qodor azaldig1 oy yuxar1 vo o, asag1 tezliklor sorhod tezliklori
adlanir. @, vo oy tezliklori arasindaki diapazon qurgunun
buraxma zolag1 adlandirilir. Ensiz zolaqhh qurgularda oy—
02<<0y, genis zolaql qur-gularda iso wy>>w,.

Amplitude limiter (Bound circuit)

—  amnaumyonslii ocpanuyumens. PaznuyatoT 0JHOCTOPOHHbBIE
U JIByXCTOpOHHBIE orpanuuutenu. OJHOCTOPOHHBIM OTrpaHu-
YUTENb — 3TO YCTPONCTBO, BBHIXOJIHOE HAMPSIKEHUE KOTOPOTO
OCTAaeTCsl MOCTOSHHBIM, KOTJAa BXOJHOE HAIpSHKEHUE WU
IPEBBIIIAET HEKOTOPOE MOPOTOBOE 3HAUEHHE (OrpaHUYEeHUE
CBEpXY), WJIM HHUXKE TOpPOTOBOr0 3HA4YCHUs (OrpaHUYCHUE
cHU3y). JIByXCTOpOHHHE OTPAaHUYUTETU OTPAHUYMBAIOT BbI-
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XOIHOH CHTHAN Ha JBYX YPOBHSIX, T.€., U CBEPXY, U CHH3Y O/I-
HOBPEMEHHO.

— amplitud mahdudlagdiricilari. Bu qurgular iki ndv olur:
birtorafli va ikitoroafli. Birtorofli mohdudlasdiricilar da 6z nov-
basinds iki clir olur: giris gorginliyi miioyyan astana qiymao-
tindon boyiik olduqda ¢ixis gorginliyi sabit qalan (yuxaridan
mohdudlasdiran) vo girig gorginliyi astana qiymetindon kicik
oldugda ¢ixis gorginliyi sabit qalan (asagidan mohdudlas-
diran) qurgular. Ikitorafli mohdudlasdiricilar ¢ixis signalini iki
soviyyada: eyni zamanda hom asagidan, hom do yuxaridan
mohdudlasdirirlar.

Analog switch

— aHaN0206blI KAWY (AHAN0208blI KOMMYymamop). AHaioro-
BbI€ KIIIOUW TPEHA3HAYCHBI JUIsl COSIUHEHUS U paccoeInHe-
HUS UCTOYHMKA BXOJHOTO aHAJOTOBOTO CHTHANIA W TIPHUEM-
HUKa 3TOro curHana. Onu paboTaroT B AByX pexumax. B on-
HOM W3 HUX K YIPaBISIONIAM 3JIEKTPOJIaM TPUKIIAIBIBAETCS
oTmuparoliee HanpspkeHue, KoagduimenT nepenaun npuHuU-
MaeT MakcumanbHOoe 3HadyeHue: K, =1, m xmou nmpomyckaer
AQHAJIOTOBBIN CUTHAJI K BBIXOY, T.C., KJIFOY BKJIFOYEH. Bo BTO-
POM pEeXHME K YIPABISIIONIUM 3JIEKTPOJIaM MTPHUKIIATIBACTCS
OousblIoe 3amuparoniee HampspkeHue. B aTom ciydae koad-
bumeHT nepenaud MPUHUMAET MHUHUMAJIbHOE 3HAauYeHHE
(Ky=0) u nuip He3HA4YHWTENbHAs 4acTh BXOJHOTO CHUTHAA
JOCTUTAET BBIXOAA. DTOT PEKUM COOTBETCTBYET BBIKJIIOUYCH-
HOMY COCTOSTHUIO KJTIOYA.

— analoq acar (analoq kommutator). Analoq agarlar giris
analog signali manbayi ilo homin signalin gobuledicisini bir-
logdirmok vo ya ayirmagq li¢iin nozordo tutulmusdur. Onlar iki
rejimds isloyirlor. Birinci rejimds idarsedici elektrodlara agict
gorginlik totbiq edilir, 6tlirmo omsalt maksimal qiymot alir:
Ky=1 vo acar ¢ixisa analoq signali buraxir, yani, agar qosulur.
Ikinci rejimdo iso idarosedici elektrodlara bdyiik baglayici
gorginlik totbiq edilir. Bu zaman Otiirmo omsali minimal
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qiymat alir (K,=0) va giris signalimin ancaq ciizi bir hissasi
cixisa cata bilir. Bu rejim agarin bagli rejimino uygun golir.

Analog-to-digital converter

— ananozo-yugposoit npeoopazoeamensv (AIL[Il). YcrpoiicTsa,
npeaHa3HaueHHBbIE I MpeoOpa3oBaHMs aHAJIOTOBBIX CHT-
HaJIOB B UX LH(poBbie 3kBUBaNIeHTHI. Llenecoobpa3nocTts Ta-
KOTO IpeoOpa3oBaHMs 3aKIO4YaeTcs B TOM, 4TO HU(POBBIE
CUTHAJIBI, IMEIOIIUE BCETO JIBa 3HaueHus, «0» u «1», ropasmo
Jydllle 3al[UIIEeHbl OT BO3ACHCTBUS pPa3IMYHBIX LIYMOB, IO-
Mex U Ap. Bennuunel noruueckux «0» U «l» CyliecTBEHHO
OTAMYAIOTCS Apyr oT Apyra. [losTomy, HeOombIIe MIyMBl U
pa3iIuyYHble MOMEXHU OOBIYHO HE MCKaXaroT HU(pPOBOM cur-
Han. Hampumep, mis TTJI cxem nampsbkenus ot 0 go 0,8
pacieHuBaroTcsl Kak jorundeckue «0», a HampsikeHus ot 2,0
no 5,0B — normyeckoir «1». g mpeoOpa3oBaHMs aHAIOTO-
BOTO CHTHaJIa B MUA(POBOI OCYIIECTBISIIOTCSI TPU OIIEpAIUH:
TUCKpeTHu3alusi, KBaHToBaHue u koauposanue. ALl Uc-
HOJIb3YETCS B Pa3IMYHBIX U3MEPUTENBHBIX CHCTEMax, B YcC-
TPOWCTBAaX I'eHepaluud U OOpabOTKM CUTHAJIOB, B BBIYUCIIH-
TeIbHOMN amnmaparype Uid XpaHeHus U o0paboTku MHPOpMA-
UM, JJI5 TIepejaud paJrio CUTHAJIOB U T..

— analog-ragam c¢evirici (ARC). Analoq siqnallar1 onlarin ra-
gomli ekvivalentlorino ¢evirmok iigiin qurgu. Belo ¢evrilmo-
nin magsadouygunlugunu onunla izah etmok olar ki, comi iki
qiymat (“0” va “1”) ala bilon rogomli signallar miuxtolif
kiiylarin, tohriflorin va s. tasirino daha az maruz qalir. Montiqi
“0” voa “1” qiymeotco bir-birindon ¢ox forqlonir. Odur ki,
miixtolif kicik maneolor vo kiiylor rogomli signali tohrif edo
bilmir. Masalon, TTM sxemlori ti¢lin 0-0.8 V gorginliklor
montiqi “0” kimi, 2.0-5.0 V gorginliklor iso mantiqi “1”” kimi
qiymatlondirilir. Analoq signali rogomli signala ¢evirmok
ticlin li¢ omoliyyat aparmaq lazimdir: diskretlogdirma, kvant-
lagdirma vo kodlasdirma. ARC miixtolif 6l¢ii sistemlorindo,
signallar1 generasiya vo emal edon qurgularda, hesablama
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cihazlarinda molumati saxlamaq vo emal etmok iiciin, radio-
signallar1 6tiirmak {igiin va s. magsadlorls istifads edilir.

Analogue integrated circuit

— ananozoeasa unmezpanvruas cxema (AHC). VurerpanbHas
MHUKpOCXeMa, MpeHa3HauYeHHas JUIsl IMpeoOpa3oBaHus U 00-
pabOTKK CUTHAJIOB, M3MEHSIOLIUXCS 110 3aKOHY HEMPEPhIBHOM
¢yskimu. Beixoanoii curaan Beex anemenToB AVC siBisieTcst
HenpepbiBHOU ¢yHKIMEH BxomaHoro curHaina. AUC umerort,
KaK IPaBUIO, HEPETYISPHYIO CTPYKTYpPY, a CJIEI0BATEIIBHO,
0oJiee CIOKHYIO U pa3HOOOPA3HYIO TOTOJOTHIO U MEHBIIIYIO,
gem y mudpossix UC, miotHocTs ymakoBku. Ha 6aze AUC
CTPOAT OIICPAIMOHHBIC YCHUIIMTCIIN, AKTUBHBIC (bI/IJ'II)TpI)I, a€c-
MOIOYJIATOPBI U T.M. Awnanorossre C HCIIOJIB3YIOTCA IJIA I10-
CTPOCHHA YCHJII/ITeJIeﬁ CUTI'HAJIOB, T'CHCPATOPOB, CMeCHTeJIeﬁ,
ACTCKTOPOB, T. €. TaM, I'’IC AKTUBHBLIC 3JICMCHTLI pa60Ta10T B
JUHEMHOM PEKHUME WJIM OCYIIECTBJISIOT HEJIUMHEIHbIE IPeol-
pasoBanus curHaioB. (Cwm. Takke Integrated microcircuit).

— analog inteqral sxem (AIS). Kosilmoz funksiya ganunu ilo
dayison signallar1 ¢evirmok vo emal etmok tigiin inteqral mik-
rosxem. Biitiin AIS-in cixis signali giris signalinin kesilmoz
funksiyasidir. Adoton, AiS—lor qeyri-solis qurulusa malik
olur. Odur ki, RiS-o nisboton daha miirokkob vo genis cesidli
topologiyaya malikdir, Kipliyi iso azdir. AiS—lor osasinda
omoliyyat giiclondiricisi, aktiv siizgaclor, demodulyatorlar va
s. qurulur. AIS aktiv elementlorin xotti rejimds islodiyi vo ya
signallarin geyri—xotti cevrilmasini hoyata kegiron qurgu-
larinda, masalon giiclondiricilords, generatorlarda, detector-
larda va s. istifads edilir.(bax: Integrated microcircuit).

AND element
— nozuueckuui Inemenm H. Jlornueckum simemeHTOM W sB-
JsieTcst J1I00as AMEKTPOHHAs cXeMa, YJIOBJIETBOpsIomias Tao-

JUIEC UCTUHHOCTHU JIOTHYCCKOI0 YMHOXCHUSA (KOHBIOHKIH/II/I):
X=A'B
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Ha puc. noka3ano ycioBHoe o0o3HaueHue ~ | X
snementa U ¢ qsyms Bxomamu. Yacro BXxo- |
abl o0o3HauaroT A u B, aBeixon—-X um Q. g

— VO montiq elementi. X=A-B montiqi hasil omaliyyatin1 hoyata
keciran istonilon elektron sxemi VO montiq elementi adlanir.
Sokilds iki girisi olan VO elementinin sorti isarasi gostaril-
misdir. Oksor hallarda giriglor A vo B, ¢ixis iso X vo ya Q
horflori ilo isars olunur.

Angle of advance

— yeon onepedicenusn. TepMUH UCTIONB3YETCS HAPSAY C YIIIOM
yIpaBJieHUs] TIPU OINWCAHUM WHBEPTOPOB. B mHBEpTOpax ¢
MOCTOBOW CXEMOW C YETBIpbMsI HE3alUpPaeMbIMU THPHC-
TOpaMH, HalPUMEp, YroJl ONEPEKECHHUS — 3TO Yrojl CABUTA IO
¢dase MEXIy MOMEHTOM BO3HHKHOBEHHS IPSMOTO Harps-
KEHUSI Ha KaXIOM THUPHUCTOPE OJHOW Maphl U MOMEHTOM
BKJTFOUCHUS TTPOTHUBOIIOJIOKHOU TTAPhl TUPUCTOPOB.

— gqabaqlama bucag. Invertorlarin is prinsipini tosvir edarkon
idaroetmo bucagi ilo yanasi qabaqlama bucagi termini do
istifado olunur. Mosolon, korpli sxemi lizro qurulmus dord
tiristorlu invertorda gabaqlama bucagi dedikdo bir tiristor
clitliiylinlin hor bir tiristorunda diiz gorginliyin yarandigi
zaman ani ilo qars ciitii togkil edon tiristorlarin qosulma ani
arasindaki faza izra siliriismo bucagi nozordo tutulur.

Angle of extinction

— yeon 3anupanua. YToll cBura no ¢aze MexIy MOMEHTOM
HOoJjauu Ha TUPUCTOP OOpPAaTHOIO HANpSIKEHUS U MOMEHTOM
BO3HMKHOBEHMsI HA HEM IIPSAMOIrO HalpsbDKeHHs. B Teuenue
MIPOMEKYTKa BPEMEHHU, COOTBETCTBYIOILIErO YIUIy 3allMpaHus,
BBIKJIIOYAIOLIUICS TUPUCTOP HAXOAWUTCA MOJ OOpaTHBIM Ha-
npsbkeHueM. Eciii 3TOT IPOMEXKYyTOK OKaKeTCsl MEHbILIE Bpe-
MEHM BBIKIIOYEHHUS THUPUCTOpPA, TO OH MOXET CaMOIIPOM3-
BOJIBHO BKJIFOYUTHCS TIOCJIE MOSABJICHUS Ha HEM IIPSIMOIO Harl-
psiKeHUs. DTO aBapuHHBIN peXUM pabOThl THPUCTOPA, COTIPO-
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BOXJAIOIIMICS PE3KUM YBEIIMUYCHUEM TOKA. TakoMl pexuM
paboThl MHBEPTOPA HA3BIBAIOT TAKXKE CPHIBOM HWHBEPTHPOBA-
HUs. YeM BbIIIe 4acTOTa BBIXOJAHOTO HAIMPSKEHUS, TEM MEHb-
mie yron 3anmupanus. [1o3ToMy TpH TOBBIIIEHUU YacTOTHI
yroJI 3alTUpaHus MPUXOIUTCS YBEIIMYMBATh. B peanpHBIX yc-
TPOMCTBAX yroi 3amMpaHusi MOKET OBITh 3aMETHO HIKE yTiia
OTIEPEKEHHUS.

— baglanma bucag. Tiristora oks gorginlik verildiyi an ilo diiz
gorginlik yarandigi an arasindaki faza siiriismo bucagi. Bag-
lanma bucagina uygun golon zaman fasilosindo bagli va-
ziyyato kecon tiristor oks gorginliyin tosiri altinda olur. Ogor
bu zaman fasilosi tiristorun bagli voziyyoto kegmo miid-
dotindon az olarsa, onda tiristor tam bagh voziyyoto kec-
momis onda diiz gorginlik yaranar va tiristor 6z-0ziino agiq
vaziyyata kego bilar. Bu tiristorun goza rejimidir. Bu rejimdo
coroyan koskin artir. Qoza rejimino invertlogsdirmonin kosil-
masi rejimi do deyilir. Cixis gorginliyinin tezliyi artdiqca bag-
lanma bucagi kigilir. Odur ki, tezliyi artirdigda baglanma bu-
cagim da boyiitmok lazim golir. Real qurgularda baglanma
bucagi qabaglama bucagindan nazara ¢atacaq doracads kigik
olur.

Any but not all gate ( exclusive OR element)

— nozuueckuit anemenm «MCK/IIFOYAIOIEE HIIH) .
Ha Beixome normueckoro snemeHta «MCKIIFOYAIOIIIEE
NJIN» cocTosiHue, COOTBETCTBYIOLIEE JIOTHUECKOUN «1» moimy-
YUTCSl B TOM CiIy4ae, Korja o0a BX0Jla UMEIOT pa3IuyHOE CO-
CTOSIHHE.
EnvHrma Ha BRIXOZE MOSBISETCS TOTA, KOT/Ia TOJBKO Ha O-
HOM BXOJIe TIPUCYTCTBYET eAuHMIa. Ecnu equHull Ha BXoaax
JBe WK OOJbIIe, UM Ha BCEX BXOJAaX HYJIH, TO Ha BBIXOJE
OyJeT HyJb.

ByneBo BelpakeHHE (QYHKIIUU «UCK- X1 | X2 | FExi @ xo
moyvaromee MJIN» moxHO 3anucarb 0ol o 0
B OJIHOH M3 CJICAYIOYIIUX (HOpM; 0|1 1
1|0 1
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X®0=X,X®X =0, XD1l=X,X +X =1.

Ha pHC. ITOKa3aHbI Ta6J'II/II_Ia HCTHUH-

HocTU Jiornueckoi ¢yakiun «MC- A —
KJIIOUAIONIEE WIH» u yemos-  —— = | X
HOE 0003HAUCHHE JIOTHUECKOTO dJIe- —

menta «ICKJIFOYAIOLIEE WIH» B

C IByMsI BXO/IaMH.

— “ISTISNAEDICI YAXUD” montiq elementi. “ISTISNA-
EDICI YAXUD” mentiq elementinin ¢ixisinda mentiqi “1” o
halda almar ki, girislordo miixtolif signallar olsun. Basqa s6z-
la, ¢ixisda o zaman “1” alinar ki, giriglorin ancaq birindo “1”
olsun. ogor girislorda iki vo daha ¢ox vahid varsa, ¢ixisda
montiqi “0” almacaq. “ISTISNAEDICI YAXUD” meontiq
funksiyasinin Bul ifadosi asagidaki formalardan birinds yazila
bilor:

X®0=X,X®X =0,X®1=X,X +X =1.
Yuxaridak: sokillords “ISTISNAEDICI YAXUD” montiq
funksiyasmin hoqiqilik codvali vo “ISTISNAEDICI YA-
XUD” montiq elementinin gorti isarasi gostorilmisdir.

Any or all date (disyunction gate, OR element)
— nozuyeckuu Inemenm HJ/IHU. Jlormueckum snementom MJIA
SBISIETCS JIt00ast DIIEKTPOHHAS CXeMa, peasin3yromias orepa-
MO JIOTHYECKOT0 CJI0KeHUs (Au3bIoHKIM): X=A+B.
Ha pucynke nokaszaHo yciioBHOoe o0O3Haue- A
Hue jornyeckoro snemenra WJIM ¢ mpyma  — | 1 X
BXOJaMH.

B

— YAXUD montiq elementi. X=A+B soklindo montiqi toplama
(dizyunksiya) amoaliyyatini hoyata kegiron elektron sxemlor
YAXUD montiq elementi adlandirilir. Sokilds YAXUD ele-
mentinin sorti isarasi gostorilmisdir.

Application-Specific Integrated Circuit (ASIC)
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CReYUAaIU3UPOCAHHAA UHMEZPAIbHAA cXemd. DTO CXeMa,
pa3paboTaHHasi CTpOTo sl KOHKPETHOro mpuMeHeHwus. Ha-
NpUMEp, YHII, CIIPOCKTHPOBAHHBIN HUCKIIOYUTEIBHO JUIS YII-
paBJieHUS MOOWIBHBIM Telle(OHOM. MakcHManbHas CIOXK-
HOCTh COBPEMEHHBIX CHEIHaIN3UPOBAHHBIX HHTErPATbHBIX
cxeM Bapbupyercs oT 5000 1o 100 MiIH. 371€MEHTOB.

xiisusi (ixtisaslagdirilmis) inteqral sxem. Belo sxemlor
konkret totbiq saholori {igiin layihalondirilir. Masolon, ancaq
mobil telefonu idars etmok tigiin layihalondirilmis inteqral
sxem. Miasir xiisusi inteqral sxemlorin maksimal miirok-
kabliyi, yoni, inteqrasiya doracasi 5000 ilo yiiz million ara-
sinda doyisir.

Artificial switching

ucKyccmeennasa kKommymauyus. IlepekiroueHue BEHTHIICH 3a
CUET UMITYJIBCOB, MTOCTYTAIOIINX W3 CUCTEMBbI YIIPABJICHHS.

siini kommutasiya. Ventillorin idaroetmo sistemindon daxil
olan impulslar hesabina ac¢ilib—baglanmasi.

Astable mode (‘autooscillation regime, self oscillating mode)
— aemokonedamenvuvlil pexcum. B 3TOM pexxrume reHepaTopsl

HETpEePHIBHO, 0€3 BHEIIHETO BO3JCHCTBHA (HOPMUPYIOYT CHUT-
HAJIbI.

— avtoragslor rejimi. Bu rejimdo generator heg¢ bir xarici tosir

olmadan fasilesiz olaraq siqgnal formalasdirir.

asynchronous device ( clock less)

acuHxponHOe ycmpoiicme0. YCTpoHCcTBa, (PyHKIIMOHHPYIO-
mue 6e3 CHHXPOHU3MPYIONIMX CUTHAJIOB. B 3T yctpoiicTBa
BKJIFOUEHBI CHIEIUATIBHBIE CXEMbI, KOTOPBIE MOCIE OKOHYAHUS
KOKJIOM MUKpOONepali BbIpaOaThIBAIOT CUTHAN, paspe-
LIAIOIINI BBITOJHEHUS CIEAYIOUIEH MHUKpoonepauuu. beicT-
POJIEHCTBHE ACHHXPOHHBIX YCTPOWCTB OOIIbIINE, YeM Yy CHH-
XPOHHBIX.
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— asinxron qurgular. Sinxronlasdirict impulslar olmadan isloyo
bilon qurgular. Bu qurgularin torkibinds xiisusi sxemlor olur
Ki, hor bir mikroomoliyyat bitdikdon sonra homin sxem
novbati mikroomsliyyatin baslanmasina icazo veron impuls
gondorir. Asinxron qurgularin coaldliyi sinxron qurgulara
nisbaton daha yiiksokdir.

attenuator (resistance network, reducer)

— ammentoamop (ocnadbumens, oenumenty MowjHocmu). YCT-
pOMCTBO, NpEIHA3HAYEHHOE JJIsi W3MEHEHHS] aMIUIUTY/IbI
IEKTPUIECKUX CUTHAIOB WA MOIHOCTH JIIEKTPOMArHUT-
HbIX KoJieOaHuil. CyllecTBYIOT aTTEHI0ATOPhl C (PUKCHPO-
BaHHBIM OcJIabJeHreM B pabodeM Jhana3oHe 4acToT, CTYTEH-
YaThIM WM IUIABHBIM M3MEHEHUEM OcCialJeHusl B 3aJaHHbBIX
npenenax. OCHOBHBIMU TapaMeTpaMu aTTEHIOATOPOB SIBIIS-
IOTCS: BEIMYMHA BHOCHUMOTO OCIAONEHUs, TPEAeTbl pPEery-
JMPOBAHUS OCTAONCHHUS, NOMYCTHMAas MOIIHOCTh paccenBa-
HUS, IMana3oH pabovmnx 4acToT. ATTEHI0ATOPHI TPUMEHSIOT B
Ka4ecTBe KaJMOPOBOYHBIX YCTPONCTB B M3MEPUTENBHBIX CXe-
Max, JUIsl pa3BSI3Kd W3MEPHUTEIBHBIX CXeM W UCTOYHHMKA KOJIe-
OaHM, 111 YCTAHOBKHU YPOBHS CUTHAJIA B IPUEMHUKAX H T.JI.

— attenyuator (zaifladici, giic boliiciisii). Elektrik signallarinin
amplitudunu vo ya elektromaqnit rogslorinin giiclinii doyis-
diron qurgu. Fikso olunmus qiymoto godor zoiflodon, zoif-
lomoni verilmis hoddlordo pillovari vo ya solis sokildo do-
yisdiran attenyuatorlar movcuddur. Osas parametrlori asa-
gidakilardir: zoiflotmonin qiymati, zoiflotmonin tonzimlondiyi
hiidudlar, sopilmonin yol verilon giicli, is¢i tezliklor
diapazonu. Attenyuatorlar 6l¢li sxemlorindo kalibrloyici qur-
gular kimi, 6l¢ii sxemlori ilo rags monboyini qosmagq iisiin,
gobuledicilordo signalin soviyyosini vermok liglin vo s.
moqsadlarla istifads olunur.

automatic bridge
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— agmomamuyueckuit mocm. VIamepurenbHas MOCTOBAsi CXEMa, B
KOTOPOH ypaBHOBEIINBAHUE CXEMBI POU3BOIUTCS aBTOMATH-
YECKU C MIOMOIIIBIO CIIESIICH CUCTEMBI.

— avtomatik kérpii. Olgii aparmaq liciin korpii sxemidir, sxem
izlayici sistemin komoyilo avtomatik olaraq tarazliq halina
gotirilir.

Avalanche breakdown of a p—n junction
— JIAQBUHHBLIL nPoOOIl P—N nepexooa. DIESKTPUUECKUN MPOOOit
Nepexo/ia, BbI3BAHHBIN JJaBUHHBIM Pa3MHOXEHUEM HOCHUTENEH
3apsija moJ| IeUCTBUEM CHITBHOTO 3JIEKTPUIECKOTO TTOJISI
— p-n kecidin selvari desilmasi. Giiclii elektrik sahoasinin
tosiri ilo yiikdasiyicilarin konsentrasiyasinin selvari artmasi
noticosindo p—n keg¢iddon axan coroyanin koskin artmasi.

Avalanche transistor

— JIAGUHHBLI MPan3ucmop. bUNonspHBIA TPaH3UCTOp, NEHCTBHE
KOTOPOTO OCHOBAHO HAa HMCIOJb30BAHUH PEXUMa JIABUHHOTO
Pa3MHOXEHHS HOCUTEJIEH 3apsiia B KOJUIEKTOPHOM TepeXoie.

— selvari tranzistor. Is prinsipi kollektor kegidindo yiik-
dastyicilarin konsentrasiyasinin selvari artmasina osaslanan
bipolyar tranzistor

Averaging filter (rectifier filter, smoothing filter)

— cenaxcugarouiue uapvmposl. YCTPOICTBO, ocnabisolee mne-
PEMEHHYIO COCTABIISIONIYIO BBIIPSIMIICHHOTO HATPSDKCHUS —
HampspKeHue mynbcanud. [Ipu 3TOM ToNie3Hasi TOCTOSTHHAS
COCTaBIIAIONIAs TepeaaeTcs Harpyske 0e3 morepb. KauecTBo
¢bunbTpa onpezensercss KO3PPUIMEHTOM CTIaKUBAHUS, PaB-
HBIM OTHOIICHHIO KO3(PPUIMEHTOB MyJlbcalluii Ha BXOJC U
BbIxoze ¢puibTpa. Hanbonee pacripoctpanHbiMu siBsitoTCA L,
LC, C, RC ¢unbtpbl, 00pa3oBaHHbBIC UX IOCJIECIOBATEIbLHBIM
coenunenuem MHoroseHHbie GuibTpel LCLC, CRC, LCRC
U T.JI.
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— hamarlayicr siizgaclor. Diizlondirilmis gorginliyin doyison
toplanamini— doylntiilorini azaltmaq {g¢ili¢ qurgu. Siizgoc
gorginliyin faydali sabit toplananinin he¢ bir itki olmadan
yiiko Otiiriilmosini tomin etmolidir.. Siizgocin keyfiyyati ha-
marlama omsali ilo toyin edilir. Hamarlama omsali siizgocin
girisindo vo ¢ixigindaki doyiinmo amsallarin nisbatina ba-
rabordir. On ¢ox istifado olunan siizgaclor sado L, LC, C, RC,
onlarin ardicil birlosmosindon alinan LCLC, CRC, LCRC va
digar stizgaclordir.

Back coupling (feedback)

— oopammnas ceéazw (0OC). [lepenaua nHpoOpMaIUU ¢ BBIXOJA yC-
TPOWCTBAa WJIM CUCTEMBI Ha €ro BXol. Jpyrumu clioBamu,
BJIMSIHUE HEKOTOPOW BBIXOJHOW BEIWYMHBI HA BXOJHYIO Be-
JUYMHY, KOTOpasi B CBOIO OYEpEeIb CYIIECTBEHHBIM 00pazom
BIIMSET HA BBIXOAHYIO BelnuuHy. Curain OC 3aBUCHT OT Of-
HOTO M3 BBIXOJHBIX TMapaMETPOB YCTPOMCTBA: HAIPSIKCHUS,
TOKa, 4aCTOTHI U T.1. Ha BXoae ycTpoicTBa MPOUCXOIUT CIIO-
*eHue BXogHoro curnana u curHana OC. Ecau npu sTom an-
reOpanvecku CKJajblBatoTCs HampspkeHus, Tto OC Ha-
3bIBaeTCs mocienoBarenbHoil. [Ipu anredbpanyeckom clioxe-
Huu TokoB OC Ha3pIBalOT mapaieabpHo. Pasnuuaror otpu-
narenpHyto u nonoxurenbuyto OC. Ecnu Ha Bxozie cKiiajbl-
BAlOTCSI CUTHAJIBI pa3HbIX 3HAKOB, T.e. curHanl OC BbIUM-
TaeTcsl U3 BXOJHOTO curHaia, Takyto OC Ha3bIBalOT OTpUIla-
tenpHOU. [Ipu nonoxurenbHoit OC 006a curHaia UMET OJUH
U TOT K€ 3HaK. DJeKkTpudeckue 1emnu, odecrneunBaronue OC,
gaspiBaroT nemaMu OC. Eciu OC oxBaTwhIBaeT OTHEIbHBIE
YacTH yCTPOMCTBA, TO €€ Ha3bIBalOT MecTHOM, a eciu OC ox-
BaTbhIBAET BCE YCTPOUCTBO, TO €€ HAa3bIBAIOT OOIIEH.

— aks alaga (O9). Qurgunun va ya sistemin ¢ixisindan giriging
molumatin Otiirtilmosi. Basqa sozlo, qurgunun ¢ixisindaki
miioyyan bir komiyyotin qiymotinin homin komiyyastin giris-
doki qiymating tasiri. Bu isa 6z ndvbasinda homin komiyyatin
cix1s qiymating asaslt sokildo tosir gostorir. 9O signalt qur-
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gunun ¢ixig parametrlorinin birindon: coroyan, gorginlik, tez-
lik va s. asili olur. Qurgunun girisinds ©O signali ilo giris siq-
nali toplanir. ©gor gorginliklor toplanirsa bu ardicil ©O, cora-
yanlar toplamirsa paralel ©O adlamir. Miisbot vo monfi 9O
var. Belo ki, girig signali ilo ©O signali oks isarali oldugda
girigdo ©O siqnali giris signalindan ¢ixilir vo bu manfi 9O
adlanir. Miisbot ©O zamani hor iki signal eyni isarali olur.
OO-ni tomin edon elektrik dovrasi OO dbovrosi adlanir. Ogor
OO dovrasi qurgunun hor hansi bir hissasini shato edorso ©O
yerli, qurgunu tam ohato edorso imumi ©O adlanr.

Back current (reverse current)

— oopamnuwii mok. Tok 4epe3 KOHTAKT METaII-TIOIYIMpPOBOI-
HUK WM 4epe3 P—N mepexo] Npu MPUIOKEHUH OOpaTHOTO
HarnpspkeHus. [Ipy oOpaTHOM BKITIOYEHUH KOHTAKTa BHEIIIHEE
AIIEKTPUYECKOE TI0JIC COBMAAACT IO HAMPABICHUIO C BHYTPEH-
HUM, KOHTAKTHBIM TIOJIeM. B 3TOM ciydae BBICOTAa IOTEH-
[IMAJIbHOTO OaphepaBO3pacTaeT, YBEIMYMBAETCS TOJILIMHA
ciosi 00BEMHOTO 3apsiia U Kak CJEJICTBUE YBEIUYHMBAETCS
KOHTaKTHOE COMpoTHBICHHE. [ p—N mepexoma oOpaTHBIM
BKJIIOUCHHEM SIBIIICTCSl CIydail, KOTJa TUTIOC BHEITHETO WC-
TOYHHMKA MHUTAHUS TOAKIIOYEH K N-00JIacTH, a MHUHYC — K P-
obmactu. OOpaTHBI TOK Yepe3 KOHTAKT MeETaI—TIONyIpo-
BOJHHMK WM P—N mepexoj o4eHb Mai. [InoTHOCT ero ompe-

ACJEICTCA BbIPAXKCHHUCM !
eU

j=j.(e “ —1), rae j— Tox HaceimeHus (Saturation current).
J171s1 KpEMHHUEBBIX AUOJIOB OOBIYHO js:10'15—10‘13 A.

— aks coarayan. Oks gorginlik totbiq edildikdo metal—
yarimkegirici kontaktindan vo ya p—n kec¢iddon axan coroyan.
Kecid oks istiqgamotdo qosulduqda xarici elektrik sahosi kon-
taktda yaranan daxili, kontaktda yaranan elektrik sahosi ilo
eyni istigamotdo yonolmis olur. Bu halda potensial ¢oporin
hiindiirliiyli vo hacmi yiiklor tobogoasinin gqalinligr artir, vo no-
ticodo kegidin miigavimati artir. p—n kecid iigiin oks istiga-
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motdo qosulma xarici qida monboyinin miisbat qiitbii n—his-
soyo, moanfi qiitbli iso p—hissoyo qosuldugu haldir. Elektrik

kegidindon axan oks caroyan ¢ox kigik olur. Onun sixligi
eU

j=j.(e “ —1) ifadosi ilo toyin edilir. burada j— doyma coro-

yamdir (satu-ration current). Silisium diodlar:1 iiclin adoton
js=10°-10"° A,

Backside pattering

¢opmuposanue pucynka c odpamnoil, Hepaboueil cmopoHul
noonoxcku. Hanecenne n3zo0paxeHuss ¢ oOpaTHOM CTOPOHBI
IUIACTUHBI C MOMOUIbI0 Macok (urorpadust). Ilpu stom uc-
NOJIB3yeTCs CIIoi HuTpuaa kpemuuns SizNy, chopMupoBaHHBIH
Ha OOpaTHOW CTOPOHE MOMJOXKKMA Ha Oojee paHHHMX 3Tarax
TeXHoJornyeckoro nponecca. Ilo 3Toil TexHomoruu cioi
HUTPpHUJIAa KPEMHHMS IPOTPABIMBAETCS MO PUCYHKY MAacCKH B
IpoLecce Nociaeayroen JUTorpad .

sxemin tasvirinin althgin aks — Qeyri-is¢ci sathindan forma-
lagdirilmasi. Sxemin sokli litoqrafiya iisulu ilo, maskanin
komoyilo althigin oks sothindon yaradilir. Bu iisulda texnoloji
prosesin ilkin morhalalorinds althigin oks sothindo yaradilmis
SisN, silisium nitrid tobaqesi istifado olunur. Belo
texnologiyada silisium nitrid tobaqesi prosesin sonraki
moarhalslorindo maskanin sokline uygun olaraq asilandirilir.

Backward diode (inversed diode)
— oOpawennvlii Ouoo. SIBnsieTcsi BBIPOKICHHBIM TYHHEIbHBIM

mosioM. [IpoBoguMocCTh Takux JUOJIOB MpU OOpaTHOM Ham-
PSKEHUM BCJIEACTBHE TYHHEJIBHOTO 3(PQeKTa 3HAYUTEIbHO
Oosblle, 4eM IpU NpSIMOM HampskeHuH. OOpalleHHbIe T1o-
Ibl 00JIaZIat0T BBIMIPSIMIIIIOIIMMHI CBOMCTBaMH, HO IPOBOJS -
1lee HalpaBJICHHE COOTBETCTBYET OOPATHOMY BKIIIOUEHHUIO, a
3anuparoiiee—TpsaMoMy BKIHOUEHHI0. OOpallleHHble IHO]IbI
NPUMEHSIOTCA Ui BbIIpsAMIIeHUs oueHb Manelx CBY Ham-
PSKEHHUN
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— ¢evrilmiy diod. Cirlasmis tunel diodudur. Oks gorginlik totbiq
edildikds tunel effekti hesabina belo diodlarin kegiriciliyi diiz
istigamotdokino nisboton ¢ox boylik olur. Cevrilmis diodlar
diizlondirici xassoloro malikdir. Lakin onlarda kegirici isti-
gamoat oks gorginliyo, baglayict istigamot iso diiz gorginliys
uygundur. Cevrilmis diodlar ¢ox kigik IYT gorginliklori diiz-
londirmok iigiin istifads olunur.

Bandgap (fundamental, intrinsic) absorption

— cobcmeennoe noznouwienue céema. llornomnieHue cpera mo-
JTYIPOBOJIHUKOM, TP KOTOPOM SHEPIHsl KBAHTOB CBETa Tepe-
JaeTcsl AIEKTPOHAM BaJICHTHOM 30HBI, B PE3YJbTATE YETO 3TH
AJIEKTPOHBI MEPEXOASAT B 30HY MPOBOJUMOCTH, T.€. MOHH3Y-
IOTCS aTOMBI TOJIYIPOBOJHUKA U 0Opa3yroTcsi CBOOOIHBIE
ANIEKTPOHHO—BIPOYHBIE MAPHI.

— isigin maxsusi udulmasi. Y arimkecirici toraofindon is1q udu-
larkon kvantlarin enerjisinin valent zonasindaki elektronlara
verilmosi vo homin elektronlarin kegiricilik zonasia kegmaosi,
yoni, yarimkegiricinin moxsusi atomlarinin ionlagmasi. Belo
udulma naticasinda sorbast elektron—desik ciitlori yaranir.

Band—pass filter

— nonaocoeout uavmp (nonocho—nponyckarwwiuil Quaomp).
OunbTp, KOTOPHIN MPOMYCKAET CUTHAJIBI OJTHOM MOJIOCHI Yac-
TOT, PACIOJIOKEHHON B IMpejaesax HEKOTOpOro Auana3oHa
yacToT. CUTHAJNIBI C YaCTOTaMU BHE 3TOM MOJOCHI (PUIBTP HE
MIPOITYCKAET.

— zolagq siizgaci (zolaqlar iizra buraxic siizgac). Belo siizgoclor
tezliklori miioyyan diapazona daxil olan har hans1 bir zolaqda
yerloson signallart buraxir. Tezliyi homin zolagdan konarda
olan signallar iso buraxilmar.

Band-stop filter
—  peiceKmopHulii  (nojocHoO-3azpaxcoarwiuit)  uibmp.
@unbTp, KOTOPBIN 3aJEPKUBACT CUTHAIIBI, JIEXKAIME B HEKO-
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TOpPOW TOJIOCE YacTOT, W TMPOITYCKAET CUTHAJBI C JIPYTHMMHU
JaCTOTAMH.

— rejektor siizgac (zolaqlar iizra saxlayan siizgac). Tezliklori
miioyyan zolaqda yerlogon signallar1 buraxmayan, basqa tez-
likli signallar1 buraxan siizgac.

Bandwidth

— WupuHa nonocel nponyckanus (wupuna cnekmpa). ITO
pa3HuIa MEeKIY BEpXHEH W HMKHEH 4acTOTaMH cpe3a (pUIIbT-
pa. Jlns aHaNOroBbIX CHUTHAJIOB IIMPHHA IOJIOCHI MPOIyC-
kanus — (f, — ;). D10 MoHATHE TaKkkKe MOXKET HUCIOIb30BAThCS
JUIL ONMCAHMS CHUTHAJa KaK HaWMEHbIIas I0JIoca YacToT,
BHYTPH KOTOPOH CHUTHal MOXeT yMeHblarbesd. s mmd-
POBBIX CHTHQJIOB BBIPQKEHUE <(IIIMPUHA MOJOCHl IPO-
IMYCKaHUSA» TaKKe HC-TOJb3YyeTcsl A 0003HAUeHHs KOJIU-
gecTBa MH(OpMAINM, mepenaBaeMoro depe3 nudpoBoe coe-
IWHEHUE Ha 3aJaHHBIA TIEPHOJ BPEMEHU U M3MEPSIeMOTO B
Ooutax wim Oairax.

— buraxma zolaginin eni (spektrin eni). Siizgocin buraxdigi on
yuxari vo an asagi tezliklori arasinda forq. Analoq signallar
iclin buraxma zolagimn eni (f,—f;) kimi toyin edilir. Bu an-
layls hom do signalin yerloso bilocoyi tezlik zolaginin mi-
nimal eni kimi istifado oluna bilor. Rogomli signallar ii¢iin
“buraxma zolaginin eni” anlayisi verilmis zaman orzindo otii-

rilon, bitlorlo vo ya baytlarla 6l¢lilon molumatin hocmini
ifados edir.

Barrier capacitance (depletion layer capacitance)

— oOapvepnas emkocmpb. DICKTPUYECKas EMKOCTh JIBOWMHOTO
CJIosT 0OBEMHOTO 3apsifia B p—II Mepexoax W Mepexoaax Me-
TaJI-TIOJYTIPOBOTHUK.

— ¢apar tutumu. P—n keciddo vo ya metal- yarimkegirici
kecidinds ikigat hocmi yiiklor tobagasinin elektrik tutumu.
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Barrier layer
— 3anuparwwuii caoii. OO6eTHCHHBI OCHOBHBIMH HOCHUTEISIMU

3apsiia CIIOW MEXAy ABYMS OOJIACTSIMH TOJYTIPOBOJIHUKA C
Pa3IUYHBIMU TUIIAMHU SJIEKTPONPOBOIHOCTH M MEXIY Me-
TaJIJIOM W MOJIYIpOBOIHUKOM (cM Taroke: Depletion layer)
baglayict tabaga. Yarimkeciricinin miixtolif kegiricilik tipino
malik olan iki hissosi arasinda vo ya metal ilo yarimkegirici
arasinda yerloson, osas yiikdasiyicilarla yoxsullagsmis toboqo
(bax homginin: Depletion layer)

Base
— 6aza. O6nacTh MOTYMPOBOAHUKOBOTO MPUOOpPA C MOBBIMICH-

HBIM COIIPOTHBJICHUEM, B KOTOPYIO WH)KEKTHPYIOTCS HEOC-
HOBHBIC TSI TOW 00JIACTH HOCUTEIH 3apsiia.

baza. Yarimkegirici cihazin bu hisso liglin geyri-osas olan
yiikdasiyicilarin injeksiya olundugu, nisbaton boyiik miiga-vi-
moato malik hissasi.

Base thickness modulation

MOOynAyUA moauwiunsl 6azvl. VizMeHeHue TONMIMUHBI 0a30BOM
001acTH, BBI3BAHHOE M3MEHCHUEM TOJIIIUHBI KOJJIEKTOPHOTO
nepexojia moja ACHCTBUEM OOpAaTHOTO HANpPs-)KEHUs, TPHIIO-
KEHHOT'0 K KOJUIEKTOpHOMY Tiepexony (3¢ dexr Dpmu).
bazamin qalinhigimin modulyasiyasi. Kollektor kegidino
totbiq edilmis oks gorginliyin tosirilo bipolyar tranzistorun
kollektor keg¢idinin eninin doyismaci naticasinds baza oblasti-
nin qalinligimin doyismasi (Erli effekti).

Bidirectional counter (reversible counter, forward— backward

counter )

— pesepcugnblit cyemuux. CUETUYUKH, KOTOpbIE MOTyT pabo-

TaTb U B PEKUME CYMMHUPOBAHHMs, U B PEKUME BBIYUTAHUS
UMITYJIbCOB, IOCTYNAIOLUX Ha BXOJ cuyeTdyuka. B 3aBucu-
MOCTH OT TpeOOBaHM, MPEABABIAEMbIX K CXEME yIpaBlIeHUs,
pEBEPCHUBHBIC CYETYUKHU MOTYT OBITh JABYX THUIIOB:
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— C OJTHUM CUETHBIM H JIBYMSI YIIPABJISIONIUMHU BXOAMH;

— C IByMs CYETHBIMHU BXOJIAMH.

PeBepcuBHBIN cUeTYMK MEPBOTO TUIIA OCYIIECTBISET CYMMH-
pOBaHME WM BBIYUTAHUE MMITYILCOB B 3aBUCUMOCTH OT pa3-
pEMIAIOIEro ypoBHS Ha ympaBisomux Bxogax (Pey,=1 nmm
Puw=1). OmHOBpEeMEHHOE JCWUCTBHE JBYX pa3peIIalONINX
YPOBHEW UCKIIOYAeTCs. B cueTumkax BTOpOro Tuma 1o OJHO-
MY BXOJy MOCTYIAIOT UMITYJLCHI [Tl CJIOKEHUS, a TI0 BTOPO-
My — Ul BBIYMTAHUSA, T.€. JJIS HUX HE TpeOyeTcs JOTOTHU-
TEJbHBIX YPOBHEH yIpaBJIeHHUS.

— reversiv saygac. Giriso daxil olan impulslarin hom comlon-
mosi, hom do ¢ixilmasi rejimlorindo igloys bilon saygaclar.
Idaroetmo sxemino qars1 toloblordon asili olaraq reversiv
saygaclar iki nov olur:

— bir hesablayici1 vo iki idarsedici girisi olan saygaclar;
— iki hesablayici girisi olan saygaclar.

Birinci ndv reversiv saygaclar idarsedici girislora daxil olan
siqnallarin soviyyosindon asili olaraq (Pe,m=1 vo ya P, =1)
impulslar1 comloyir vo ya ¢ixir. Hor iki idaroedici signal eyni
zamanda verilo bilmoz. lkinci ndv reversiv saygaclarda
giriglorin birino comlonmok iigiin, digoruns iso ¢ixilmaq tisiin
signallar daxil olur. Demoali, bu ndv saygaclarda alave idaroa-
edici signallara ehtiyac yoxdur.

Bi-directional diode thiristor (diac)

— cumMMempuyHblil OUOOHbBLI mupucmop (ouax). JInoaHbIN TH-
PHUCTOP, CIIOCOOHBIN MEPEKITIOYUTHCSA KaK B MPSIMOM, TaK U B
0o0paTHOM HampaBIICHUSX.

— simmetrik diod tiristor (diak) Hom diiz, hom do oks
istigamatlords yenidon ac¢ilib — baglana bilon diod tiristor.

Bi-directional transistor

— cummempuuHblil mpanzucmop. bunonspHeli (WK YHUTIONS-
PHBIN) TPaH3UCTOP, COXPAHAIOMIMIA CBOM AJIEKTPUYECKHE Xa-
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PaKTEePUCTHKU TMPU B3aUMHOW 3aMEHE B CXEME BKIIFOUCHHS
BBIBOJIOB OMUTTEpA (MCTOKA) U KOJUIEKTOpa (CTOKA).

— simmetrik tranzistor. Qosulma sxemindo emitter (monbo) vo
kollektor (monsob) c¢ixislarimin yerini qarsiliglt olaraq do-
yisdikda 6z elektrik xarakteristikalarinmi oldugu kimi saxlayan
bipolyar (unipolyar) tranzistor.

Bi-directional triode thiristor

—  cuMMempu4Hblil mpuooHvlil mupucmop (mpuax). Tpuon-
HBIA TUPUCTOP, KOTOPHIA MpHU MOAAYe Ha €ro YNpaBisIolui
ANEKTPOJI BKIIOUAETCS KaK B MPSIMOM, TaK U B OOpaTHOM Hat-
paBJICHHSIX

— simmetrik triod tiristor (triak). Idaroedici elektroduna
gorginlik verdikdo hom diiz istigamotdo, hom do oks is-
tigamotdo qosula bilon triod tiristor

Binary multiplier

— 080UUHDLIL YMHOMNCUmMENb. ApU(DMETHIECKOE YCTPOHUCTBO, KO-
TOpOE TMpPEACTaBIsAeT COOOW KOMOWHAITMIO TIOCIIEI0BATEIb-
HOCTHBIX M KOMOWHAITMOHHBIX yCTpoucTB. [IpeaHa3zHavyeHBI
JUISL BBITIOJTHECHUS OIEpaIiuii YMHOXKCHHS JTBOMYHBIX YHUCEIL.
OTu omnepaiyy UrparoT OONBIIYIO POJIh B PAa3IUYHBIX HU(pO-
BBIX YCTpoiicTBax 00paboTku HH(pOpManuu. YMHOXEHHE B
3THX YCTPOWCTBAX MPOU3BOIMUTCS Pa3IMYHBIMU CIIOcCO0amH,
HampuMep, MHOTOKPATHBIM CIIOKEHHEM 4Ymcen. Bpems BbI-
MOJHEHUS OIEpalui B 3HAYUTEIBHOW CTEICHU OIPEAEISET
ObIcTpozeiicTBME cucTeM B 1enoM. Hawubonpmiee Obic-
TPOACUCTBUE 00ECIICUNBAIOT YMHOKHUTEIN, IOCTPOCHHBIC Ha
OCHOBE KOMOMHAIIMOHHBIX CXEM.

— ikilik vurucu. Ardicilliglt vo kombinasiyali néviki qurgudan
kombino edilmis hesab qurgusu. Ikilik kodla verilmis
adadlorin montiqi vurulmasi amoliyyatini yerino yetirir. Malu-
mat1 emal edon rogomli qurgular {iciin bu omoliyyatlar mii-
hiim shomiyyato malikdir. Belo qurgularda vurma oamaliyyati
miixtolif tisullarla, mosoalon, adadlorin dofalorlo toplanmasi ilo
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aparilir. Omoliyyatlarin aparilma miiddoti biitovliikdo sxemin
coldliyini toyin edir. Kombinasiyali sxemlor asasinda qurul-
mus vurucular on yliksok coldliys malikdir.

Binary-to- decimal convertion

— 06ouyHo-OdecamuuHoe npeodpazosanue. llepeBon uncen us3
JBOUYHOW CUCTEMBI B JECATUUHYIO. Takoil MmepeBoja MpPOU3-
BOAMTCS C IIENIBIO0 MPEACTABUThH BBIUMCIEHHBIE JTUO0 00pado-
TaHHbIE KOMIIBIOTEPOM 3HAYCHHUS B 00Jiee MOHSATHOW IMOJIB30-
BaTeNI0 JACCATHUUYHBIX LU(pax. ANrOpuTM mepeBoja A0CTa-
TOYHO NpOCT. [ nepeBoaa ABOMYHOTO YUCa B JIECATHUHOE
HEOOXOAUMO €ro 3amucaTh B BUIE MHOTOWIEHA, COCTOSIIIETO
U3 NMPOU3BEACHUN LM(dp Ynciaa U COOTBETCTBYIOIIEH cTere-

HU OCHOBAHUSI TBOMYHOM CUCTEMBbI cuucieHus (udpsl 2), u
BBIUMCIIUTH 110 TIPAaBUJIaM JECATUIHON aprU(PMETUKHU:
Xaoy=An 2" A 12"+ A 2°
IIpumep: nepesectn nBonyHoe uucio 10110110 B mecstuu-
Hoe. B sTtom umcne 8 nudp u 8 pa3psaoB. YUutsiBaeM, uTO
paspsiaibl CUUTAIOTCS, HAUMHAS C HYJA. AJTOPUTM TEPeBOjia
BBITJISIIAT B CIIEAYIOIIEM BHJIC:
101101100 =(1-2")+(0-2°)+(1-2°)+(1-2%+(0-2%)+
H(1-2%)H(1-2")+(0-2%)=128+32+16+4+2=182 4,

— ikilik-onlugq ¢evirma. Odolorin ikilik say sistemindon onluq
sistemo ¢evrilmosi. Belo ¢evrilmo kompiiterin hesabladigi vo
ya emal etdiyi odadlori istifadogi liclin daha aydin olan onluq
ifado etmok mogsadilo aparilir. Cevrilmonin alqoritmi ¢ox
sadodir. Bunun {i¢ilin ovovlco ikilik ododi ¢oxhadli soklindo
yazmaq lazimdir; ¢oxhadlinin hor bir toplanani ikilik rogomlo
ikilik sistemin osasinin (2 ragomi) uygun martabays qiivvati-
nin hasilino borabordir. Sonra iso alinan c¢oxhodlini onluq
riyaziyyat qaydalaria uygun hoall etmok lazimdir:

Xaoy=An2" A 12"+ A 2°
Misal olaraq 10110110 ikilik adodin onluq sistemds ifads
edilmosino baxaq:
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10110110 =(1-2")+(0-2%)+(1-2°)+(1-2%+(0-2%)+
+(1-2%)+(1-24)+(0-2%)=128+32+16+4+2=182 4y,

Bipolar circuit (Differential amplification stage)

— Oughpepenyuanvuvtii (ycunumenvbnulil) Kackad. boabIIMHC-
TBO YCUJIUTENIBHBIX CXE€M HE MOXKET HCIOIb30BaThCs JJIsl YCH-
JICHUS! TIOCTOSIHHOTO HAMpPSHKEHUS, TaK KAaK OHU TTIOMUMO YCH-
JMBAaEMOro CHUrHajga TpeOyloT 3alaHusi HEKOTOpPOro Ioc-
TOSIHHOTO cMelleHusa. Ho mpu ycuineHuu moCTOSHHOTO TOKa
HEBO3MOXXHO OTIENUTH CUTHAJl OT CMEIIeHHs. JTa mpoliiema
MOJIHOCTHIO PEIIeHA C MOMOIII0 A hepeHITHaIbHBIX KacKa-
JOB. DTO YCWINTENbHBIA KacKaj, KOTOPbIM UMEET J[Ba BXOJa
Y YCWIHUBACT Pa3HOCTh HAMPSKEHUMN, MPUIOKEHHBIX K HUM.
Ecnu Ha o6a BXoja mojaTh OJMHAKOBOE HampsikeHHE (CUH-
(da3HbIil cuUrHAN), TO yculieHHe OyneT He3HAuYMuTeIbHO, T.C.,
muddepeHINaNbHBIN YCUIUTENb HE YCUIUBAET CUH(A3HBIN
curHain. IlomaBneHue cCHUH(pA3HOTO BXOJHOTO HANPSKCHUS —
OUeHb BAXXHOE W TIOJIE3HOE CBOWUCTBO AuddepeHImamIbHbIX
KackagoB. OHO MO3BOJISIET MCIOJIb30BaTh UX JUISl BbIIEICHUS
MaJlbIX CUTHAJIOB Ha (hoHEe OONBIITUX CUH(A3HBIX TTOMEX, MPO-
BOJWTH CPAaBHEHUE CHUTHAJIOB MEXKJy CO-00i M C 3aJaHHBIMU
YPOBHSIMH, COBEpIIAThH €I LEJbIA psJl ONepanuil ¢ curHania-
mu. [lostomy nuddepennuanbabie KacKaibl SBISIIOTCS He3a-
MEHHMbIMH KOMIIOHEHTAaMH MHOTHX JJEKTPOHHBIX CXEM.
HuddepeHnnanbaple Kackaapl 00JafaloOT €me OJAHUM BaX-
HBIM JOCTOMHCTBOM, JI€NAIOIIMM UX HMPUMEHEHHE LEIEeC000-
Pa3HBIM U B YCUJIUTENSAX MMEPEMEHHOTO TOKa — MAJILIMU HEJIH-
HEWHBIMU HCKaxeHusMU. JuddepeHunanbuplii Kackajg co-
CTOUT M3 JBYX TPAH3UCTOPOB, SMUTTEPHI KOTOPBIX COEIMHE-
HBI ¥ TIOJIKJTFOUEHBI K 00memy pesuctopy (puc.). Takoi kac-
KaJl HEPEeJKO HAa3bIBAIOT TaKXkKe MapaiieldbHO-0alaHCHBIM
KacKaJioM.

Bricokne nokazarenu JOCTUTAIOTCS B CUMMETPUYHOM Kac-
Kaze, B KoTopoM R =R, TpaH3UCTOPHI JOJIKHBI OBITH UJCH-
TUYHBI 110 CBOUM TapameTpam. A 3TO BO3MOXKHO TOJIBKO TPHU
U3rOTOBJICHUH TPAH3UCTOPOB HA OJIHOM KpHCTaJUIe TIO OJHOM

52



texHonoruu. [losromy nuddepenunansuple Kackajabl U3TO-
TaBJINBAIOT TOJBKO B Buae UMC

L J +Ek
Ria |j |j R

— differensial (giiclondirici) kaskad. Giiclondirici sxemlorin
oksoriyyati sabit gorginliyi giiclondirmok {iciin istifado edilo
bilmoz. Ciinki bu qurgulara giiclondirilon signaldan olavo
stirismo gorginliyi do verilmolidir. Lakin, giiclondirilorkon
sabit gorginliyi siirlismo gorginliyindon ayirmaq miimkiin de-
yil. Differensial kaskadlar bu prodlemi tam holl edir. Diffe-
rensial kaskad iki girisi olan giiclondirici kaskaddir, va o bu
giriglora totbiq edilmis gorginliklorin forqini — differensial siq-
nallar1 giiclondirir. ©gar har iki girigo eyni gorginlik verilorsa
(sinfaz signal), giiclondirilmo ¢ox kigik olacaq, yoni, dif-
ferensial giiclondirici sinfaz signallar1 giiclondirmir. Sinfaz
signallarin sondiiriilmoasi differensial kaskadlarin ¢ox miihiim
va faydali xassasidir. Bu xassa onlara boyiik tohrifedici sinfaz
signallarin fonunda kigik signallar1 ayirrmaga, signalar1 6z
aralarinda vo ya verilmls soviyyali signallarla miigayiss etmo-
yo, homginin signallarla bir sira basqa omoliyyatlar aparmaga
imkan verir. Odur Ki, differensial kaskadlar bir ¢ox elektron
sxemlarin osas komponentidir. Differensial kaskadlarin daha
bir boyiik stiinliiyli var. Onlarda qeyri—xaotti tohriflor ¢ox ki-
¢ik olur. Differensial kaskad iki tranzistordan ibaratdir. Emit-
terlori bir—birino birlogdirilmis vo iimumi rezistora qosul-
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musdur (sokil). Belo kaskad ¢ox vaxt paralel— balansli kaskad
adlandirilir. Simmetrik kaskadlarda on yiiksok gostaricilor
almir. Onlarda R =R,,, tranzis-torlarin parametrlori do tam
eyni olmalidir. Belo kaskadlar on yaxs1 gostoricilora malikdir-
lor. Tranzistorlar iso ancaq bir kristalda eyni texnologiya ilo
hazirlandigda tam identik ola bilor. Odur ki, differensial giic-
londiricilor ancaq IMS soklindo hazirlanr.

Bipolar-mode static induction transistor (BSIT)

OUNONAPHBIIL MPAHZUCIMODP CO CMAMUYECKOU UHOYKUUell
(bCHT). ITpencraBnser coOOi MONEBOM TPAH3UCTOP € YII-
PaBISIONIUM P—N TEPEeXOA0M, KOTOPbIH MOXKeT paboTaTh
Kak Mmpu oOpaTHOM CMEIEHUU 3aTBopa (PeX UM IOJIEBOTO
TPaH3UCTOpa), TaK W MPHU MPSIMOM CMEILEHUH 3aTBopa (pe-
UM OHIOJISIPHOTO TpaH3ucTopa). B pesynbraTe cmernaH-
HOTO YIPaBIIECHUS OTKPBITHIA TPAH3UCTOP YIPABISAETCS TO-
KOM 3aTBOpa, KOTOPBIM B 3TOM cilydae paboTaeT kak 0Oasza
OUIIOJIIPHOTO TPAH3UCTOPA, a MPHU 3aNMUPAHUHM HA 3aTBOP
noJlaeTcsi 00paTHOE 3amuparolee HarpsbkeHne. BeixomHoi
ToKk BCUT He nocTuraer 3Ha4YeHHs] HACBIIIEHUS, [TOCKOJIBKY
BBIXOJHOE COIPOTHBIICHUE HE3HAYUTEIbHO, U JIMHEWHO 3a-
BHUCHUT OT HAIPSKEHHUS Ha 3aTBOpE. DTO MPUBOJUT K 3HAUU-
TEILHOMY YIIYYIIEHUIO YHEPreTHUECKUX IMoKa3zarenen ycu-
nutened momiHocTu ¢ BCUT. JlaHHBI TUN TpaH3UCTOPOB
XapaKTEPU3YIOTCd KOPOTKMM KaHAJIOM M MaJIbIM paccTos-
HueM (~10 MKM) Mexay UCTOKOM U 3aTBopoM. KaHaibl Mo-
I'yT OBITh KaK N—THUIA, Tak U P—Tuna. Mx u3roraBauBamoT B
BHJIC IIJIMHJPOB ¢ auameTpoM 20—25 mxM. bombimme pado-
qrie TOKH U OOoJbIllas paccenBaeMasi MOITHOCTD JIOCTUTalOT-
Csl 32 CYET MHOTOSTYEEYHOM CTPYKTYPBI KaHAJIOB U UX MAJION
JuiHbL (puc). KoandyecTBO KaHaIOB MOXET OBITH J0 THICS-
ya. Kaxk1pIii KaHaJ COEMHEH C 3JIEKTPOJIOM 3aTBopa. MHoO-
TOUYMCJIEHHOCTh KaHAJIOB, Majble pa3Mephl YNpaBIsroniei
00J1aCTH MPUBOJIAT K MOBBIIICHUIO MOITHOCTH TPaH3UCTOPA.
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BCUT npumeHsitoTcsi B Ka4eCTBE BBHICOKOYACTOTHBIX MOIII-
HBIX TPAH3UCTOPOB.

COOO®| 1=

‘ " I 1 (M)
(M)

— statik induksiyali bipolyar tranzistor (SIBT). Idaroedici p—n
kecidi olan (p—n kegidlo idaro olunan) saho tranzistorudur.
Adi sahs tranzistorlarindan asas forqi ondan ibaratdir ki, ida-
roedici elektroda hom oks gorginlik totbiq edildikdo (saho
tranzistoru rejimi), hom do diiz gorginlik totbiq edildikds (bi-
polyar tranzistor rejimi) isloyo bilir. Belo qarisiq idarsetmo
naticasindo agiq voziyyatds olan tranzistor idaroedici rozo co-
royant ilo idars olunur vo bu zaman rozo bipolyar tranzistorun
bazas1 funksiyasini yerino yetirir. Bagh voziyyoto ke¢cmok
liciin rozoya oks baglayic1 gorginlik verilir. SBIT-in ¢ix1s mii-
gavimoti ¢ox kigikdir. Cixis gorginliyi o godor do boyiik ol-
madig liglin ¢ix1s coroyan1 doyma qiymsotini ala bilmir vo ro-
7o caroyamndan xotti asili olur. Bu iso 6z ndvbasinds SIBT—
dan istifado edilon giic giiclondiricilorin energetik gostorici-
lorinin xeyli yaxsilasmasina sabab olur. Bu tip tranzistorlarin
xarakterik cohati kanalin qisa olmasi, vo monbo ilo monsab
arasinda mosafonin kigik (~10 mkm) olmasidir. Kegirici ka-
nallar hom n—ndv, hom do p—nov ola bilor. Adoton kanallar
diametri 20-25 mkm olan silindrlor soklindo hazirlamr. SIBT-
da is¢i coroyanlar vo sopilon giic boylik qiymat alir ki, bu da
kecirici kanalin qisa vo c¢oxelementli olmasi hesabinadir
(sokil). Belo ri, SIBT-da kanallarin say1 mino qodar ola biler.
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Kanallarin saymin ¢ox, idaroedici elektrodun yerlosdiyi his-
sonin Olciilorinin kigik olmasi tranzistorun giicliniin artmasina
sorait yaradir. SIBT yiiksok tezlikli giiclii tranzistorlar kimi
istifads olunur.

Bipolar transistor

— Ounonapuwvii  mpanzucmop (bT). 1lonynpoBOAHUKOBBII
npubop C ABYMSI B3aMMOJCWCTBYIOIIMMHU BBIIPSIMIISIONTIMHE
UIEKTPUUYECKUMU TEpEXOAaMHu U TpeMs BbIBojamu. [Ipo-te-
KaHue pabodero Toka OOyCIOBIEHO IBM)KEHHEM HOCUTENEH
3apsia 000MX 3HAKOB — AJIEKTPOHOB U JbIpoK. [Ipuniun Jleii-
ctBusl BT ocHOBaH Ha yrpaBieHUM NOTOKOM HEOCHOBHBIX HO-
cuTellel 3apsna, MPOTEKAINIMM 4Yepe3 CPEHIO 00JacTh,
KoTopas HasbiBaeTcs 6azoif BT. IIpumbikaroniue k 6aze 00-
JAaCTU Ha3bIBAIOT AMUTTEPOM M KOJUIEKTOPOM, a COOTBETC-
TBYIOIIME MEPEXOAbl — SMUTTEPHBIM U KOJUIEKTOpPHBIM. Oc-
HOBHBIM HA3HAUEHUEM SMUTTEpA SIBJISAETCS MHXKEKLHUS HOCH-
Teneu 3apsaa B 0a3y, a KOJUIEKTOpa — SKCTPAKIHMsSI HOCUTENEH
u3 6a3bl. BzanmosencTBre p—N mepexo 0B TpaH3UCTOpa Mpo-
SABJISIETCSI B TOM, YTO TOK OJHOTO U3 MEPEX0/I0B MOXKET YII-
PaBIATh TOKOM JPYrOro nepexoja. Y CWINTENIbHbIE CBOMCTBA
BT oOycnoBneHbl SIBICHUAMH MHXKEKIMU U SKCTPAKIUM He-
OCHOBHBIX HOCUTEJEH 3apsia.

B 3aBucuMocTH OT HOJSPHOCTU NMPHUIIOKEHHBIX HAIpsKe-
HUI pa3IMyaloT TPU pexuma paboThl TPAH3UCTOpA: PEKUM
OTCEUYKHU, PEKUM HACBIIEHUS U aKTUBHBIA pexum. Eciou oba
Nepexo/ia CMEIIEHbl B 00OpaTHOM HaIpaBJIEHUM, TO TaKOU pe-
KUM Ha3bIBAlOT PEKUMOM OTCEUKU. B 3TOM pexume udepes
TPAH3UC-TOP MPOXOJIUT OTHOCUTENILHO HEeOOJbIINe TOKU. B
peXrMe HachlleHus: 00a mepexoja CMEIIeHbl B MPSMOM Ha-
NpaBJICHUN M Yepe3 TPAH3UCTOP MPOXOIUT OOJNbIINe TOKH. B
aKTHBHOM PEKUME OJMH U3 P—N NEpEeXo/i0B CMEIEH B MPSIMOM
HampaBJIeHUH, a Ipyroil — B oOpatHoMm. [Ipu 3Tom eciu sMuT-
TEpHBINA MEPEX0] CMEILIEH B MPSIMOM HAalpaBJIe€HUH, & KOJIJIECK-
TOPHBII B OOpaTHOM, TO BKIIIOYEHHE TPAH3UCTOpA CUHMTAETCS
HOPMAJIbHBIM, TMPHU MPOTHBOMOJIOKHON MOJISPHOCTH — MHBEPC-
HBIM. B pexnmax OTCEUKM M HaChIIEHUS YIIpaBJIECHUE TPaH3U-
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CTOpPOM TIOYTH OTCYTCTBYET. B aKTHBHOM peXume yIpaBiIeHHUE
TPaH3UCTOPOM OCYILECTBIIsICTCS Hambosee >PPeKTUBHO, U OH
MOKET BBITIONHATH (PYHKIIMHA aKTHBHOTO SJIEMEHTa AIIEKTPOH-
HOM CXeMbI, T.e. PyHKIMHU ycunuTelns, ['eHeparopa, nepexiito-
yaTesst U T.J1. (CM. Takxke: Transistor).

bipolyar tranzistor (BT). Qarsiligli tosirds olan iki diizlondi-
rici elektrik kegidi vo ii¢ ¢ixis1 olan yarimkegirici cihaz. Is¢i
coroyanin axmasi hor iki név yiikdasiyicilarin: elektronlarin
va desiklorin harokati ilo baghdir. BT-un giiclondirici xasso-
lori geyri-osas yiikdasiyicilarin injeksiyasi vo ekstraksiyasi ilo
olagadardir. Bipolyar tranzistorun p—n kegidlorinin qarsiliqh
tosiri ondan ibarotdir ki, bir kegiddon axan coroyan digor
kecidin coroyanini idaro edir.

Tranzistorun p—n kegidlori arasindaki hissosi baza adlanr.
Konar hissalor uygun olaraq emitter vo kollektor, uygun
kecidlor iso emitter vo kollektor kegidlori adlamir. Emitterin
osas funksiyasi bazaya ylikdasiyicilar1 injeksiya etmok, kol-
lektorun osas funksiyasi iso bazadan yiikdasiyicilar: ekstrak-
siya etmokdir. BT-n is prinsipi bazadan kec¢on geyri-osas yiik-
dastyicilarin selinin idars olunmasina osaslanir.

Totbiq edilon gorginliklorin qiitbiindon asili olaraq tranzisto-
run ii¢ i rejimi var: coroyam ayirma (kosmo) rejimi, doyma
rejimi va aktiv rejim. Kosma rejimindo hor iki p—n kegid oks
istigamotdo qosulur. Bu rejimdo tranzistordan nisboton kigik
coroyan axir. Doyma rejimindo hor iki kegid diiz istiqgamotdo
gosulur vo tranzistordan boyiik coroyanlar kegir. Aktiv
rejimdo iso kegidlordon biri diiz, digori iso oks istigamotdo
gosulur. Bu zaman emitter kegidi diiz, kollektor ke¢idi oks is-
tigamotlo qosulursa, bu normal qosulma, oks halda iso invers
gosulma adlanir. Kosmo vo doyma rejimlorinds tranzistor de-
mok olar ki, idaro olunmur. Aktiv rejimdo iso tranzistor so-
morali idars olunur. Bu rejimdo o elektron sxemin aktiv ele-
mentlorinin, masolon giiclondirici, generator, g¢evirici vo s.,
funksiyalarini yerina yetira bilir (bax hamginin: Transistor).
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Bistable ( flip-flop)

— mpuezep. LludpoBoe yCTPOICTBO ¢ MAMATHIO, KOTOPOE MOXKET
CKOJIb YTOJHO JOJTO HAaXOJWThCS B OJHOM U3 JABYX COC-
TOSTHUI yCTOMYMBOIO PAaBHOBECHUS U CKA4YKOOOpPa3HO Mepek-
JTIOYUATHCS U3 OJHOTO COCTOSHUSI B JPYroe MoJ JeHCTBHEM
BHEIIHETO yMpasJsitomniero curyana. [lepexon u3 ogaoro coc-
TOSIHUSL B JIPYTO€ COMPOBAXKAAETCS CKAauKOOOpa3HBIM H3Me-
HEHHEM TOKOB M HaNpsOKEHHWH. Tpurrep mpeacTaBisieT co0oit
JIBa YCWIIUTEIISI HA TPAH3UCTOPaxX. BBIX0O KaXKI0TO YCHITUTEIIS
COEIIMHEH C BXOJ0M Jipyroro. ObpaTHas cBs3b, MoJydaeMas B
pe3ybpTaTe TAaKOTO COCAMHEHUS, SIBISIETCS IOJIOKUTEIBHOM.
[lepenarounass XxapakTepUCTHKA TPUTTEpPA UMEET 3HAUYHUTEIb-
HBIA THCTEPE3UC, T.€. BBIXOJHOW CHUTHAJI MOXXET MPUHUMATh
nBa 3HaueHus. Tpurrepsl K1acCUUIUPYIOT MO HECKOIbKUM
npusHakaM. Hampumep, mo cnoco0y mnpuema uHpOpMAIUH,
M0 TPUHIUITY MOCTPOCHHUSA, MO (PYHKIIMOHATHHBIM BO3MOXK-
HOCTSIM W T.NI. Pa3nu4aroT HacChIEHHbIE W HEHACHIIICHHEIE,
CUHXPOHHBIC M ACUHXPOHHBIE, CHMMETPUYHbIE U HECUMMET-
puunble Tpurrepsl. [lo (yHKIHMOHAIBHBIM BO3MOXKHOCTSM
pazmuuatotr RS, JK, D, T u apyrue Buns! tpurrepo. Tpurre-
pPBI MOTYT BBINIOJHATH (YHKIIMH pelie, MepeKIrvaresci, a
TaKXKe JJIEMEHTOB MaMSTH, SBIAIOTCA 0a30BBIM 3JIEMEHTOM
MHOTHUX JIOTHYECKUX YCTPOUCTB.

— trigger. Yaddasa malik olan rogemli qurgu. Istonilon qoador
uzun miiddot orzindo iki miimkiin dayaniql tarazliq voziy-
yatindon birinds ola bilir vo xarici idaroedici signalin tasirilo
sicrayisla bir vaziyystdon digerine keg¢a bilir. Bir tarazliq ha-
lindan digorino kecid zamani coroyan vo gorginliklor do sig-
rayigla doyisir. Trigger tranzistorlar asasinda qurulmus iki
giiclondiricidon ibaratdir. Hor bir giiclondiricinin ¢ixis1 dige-
rinin girisi ilo birlosdirilmisdir. Belo birlogsmo naticosindo trig-
gerdo miisbot oks olago alimir. Triggerin Gtiirmo xarakteris-
tikasinda histerezis miisahido olunur, yoni ¢ixis signali iki
giymot ala bilor. Triggerlorin tosnifati miixtalif olamatlorine
goro aparilir. Mosolon, molumatin gobul olunmasi tisullarina
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goro, qurulma prinsipino gors, funksional toyinatina vo im-
kanlarma gora va s. Triggerlor doymus vo doymamis, sinxron
Vo asinxron, simmetrik vo gqeyri—simmetrik kimi qruplara bo-
liiniir. Funksional imkanlarina géro onlar RS, JK, D, T va
basqa nov triggerlora ayrilir. Elektron qurgularinda triggerlor
rele, acar, hom¢inin yaddas elementi rolunu oynaya bilor.
Triggerlor bir cox montiq qurgular1 ligiin baza elementidir.

Bit, byte

—  oum, daum. EnuHubl U13MEpeHUs KOIMYeCTBa HH(POPMALIHH.
bur — 310 KONMMYecTBO MH(POPMAINK, COOTBETCTBYIOIIEE O
HOMY paspsay WIA OJHOM JIOTHYECKOW NOCTOSAHHOU. Ywuc-
JICHHO OMT MOKET MPUHUMATh 3HaYeHUs Jiornueckue 0 win 1.
OO0p1yHO MH(pOpPMAIUS, paBHAs OJHOMY OUTY, XpPAaHHUTCS B OI-
HOM 3JIEMEHTAapHOW 3aroMuHaromen sderke. [loatomy em-
KOCTh 3V NPUHATO ONPEILNIATh B OUTaX WU KO-THYCCTBE KO-
JOBBIX CJIOB C yKa3aHueM uXx paspsaHocTu. [Ipu stom 8-u
paspsHOe KOJIOBOE CIIOBO HasbIBatoT Oaiitom. [[ns ompene-
JeHust OOJBIIUX 00bEeMOB HH(OpPMAIIUU HUCIIONB3YIOT TPH-
CTaBKH KWJIO WJIM METa, 03HAYAIOIINE COOTBETCTBEHHO!

21%u1=1.024 Gur=1K6ur 1
2%%uT=1.048.576 GuT=1M6MHT.

— bit, bayt. Molumatin miqdarin1 toyin edon vahid. 1 bit bir
mortobayo vo ya bir montiqi sabito uygundur. 9doadi qiymot-
co bit montiqi vahid vo ya montiqi sifir qiymotlori ala bilor.
Adoton 1 bit-o borabor olan molumat bir elementar yaddas
0zoyindo saxlanilir. Odur ki, yaddas qurgusunun hocmi
bitlorlo vo ya kod s6zlorinin miqdari ilo (mortobalorini gos-
tormoklo) toyin edilir. 8—maoartaboli kod soziiniin hocmi 1
bayt adlandirilir. Boylik hocmli molumatlar1 toyin etmok
ticlin kilo vo ya meqa s6zonliiklorindon istifads edilir:

2'%bit=1.024 bit=1Kbit;
2%°pit=1.048.576 bit= =1Mbit.
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Blocking-oscillator

010KuHn2—2enepamop. PenaKkcallMOHHBIN TeHepaTop MpsiMOYy-
TOJIbHBIX MMITYJIbCOB HamnpsikeHus ¢ cuibHoU 110C, ocymec-
TBIIsIEMON uepe3 TpaHchopMmaTop, (GOpMUPYIOIIHN TpIMOY-
TOJIbHbIE HMMIYJIbChl HANPSHKEHUS MAalod JUIMTENbHOCTHIO,
MEPUOANYECKU TOBTOPSAIOIIMECS Yepe3 OTHOCUTENBHO OO0Jb-
M€ TPOMEXYTKH BpeMeHH. Paznuuaior nBa pesxuMa paboTh
OJOKMHT—TEHEePaTOPOB: aBTOKOJIEOATEIbHBIN, C CAMOBO30YX-
JICHHEeM KoJieOaHMil; U KIyIUi (3aTOPMOKEHHBIH, KOrjaa re-
HEpUPOBAHKME HMMIIYJIbCA KaXKIbIA PA3 BBI3BIBACTCS BHEIIHUM
(3amyckaroium) uM-1ysibcom. HecmMoTpst Ha TO, 4TO IpUMeEHe-
Hue UMC npuBeno K pe3KoMy CHUKEHHMIO MCIIOJb30BaHUS B
UMITYJIbCHOM TEXHUKE MarHUTHBIX AJIEMEHTOB, B PAJIE CIy4acs,
0COOEHHO B BBIXOJHBIX KacKaJlaX HMITYJIbCHBIX YCTpPOMCTB,
IPUMEHEHNE MAarHUTHO—TPAH3UCTOPHBIX CXEM OIPaBJaHO.
OCHOBHBIMU JIOCTOMHCTBAMH OJIOKUHT-TE€HEPATOPOB SIBIISIOT-
Csl IPOCTOTA CXEMBI, JIerKasi CHHXPOHHU3ALUs U CTa0MIN3alus
4acToThl KojeOanuil. TpanchopmaTopHasi CBA3b C Harpy3Kou
MO3BOJISIET 00ECHeUnTh raJIbBAaHUYECKYIO Pa3Bs3Ky BXOJIHBIX
M BBIXOJHBIX Lenel, obecrneunTh TpaHChOpMALMIO Hamps-
KEHUSI 10 HYXKHOTO YpOBHsS. BO3MOXHOCTH MOJyueHHUS Ha
BBIXOJIE JOCTaTOYHO MOIIHBIX HMITYJIBCOB IIO3BOJIIET MC-
M0JIb30BaTh MArHUTHO—TPAH3UCTOPHBIE W MAarHUTHO—TH-
pucTOpHBIE (hopMUPOBATENN 0€3 MOJIKIOYEHHS K UX BBIXOAY
JIOTIOJIHUTEJIBHBIX YCUJIUTENIBHBIX KaCKaJoB. biIOKMHr-reHe-
paTopbl UCHOJB3YIOTCS B KAa4ECTBE HCTOYHHUKOB KOPOTKHUX
UMITYJIBCOB C KPYTBHIMU (DPOHTAMHM, IMOBTOPSIOIINXCSA C OTHO-
CUTEIIbHO OOJIBIION CKBa)XKHOCTBIO, @ TAKXKE B KauecTBE Ipe-
oOpa3oBaTessi MOCTOSHHOI'O HANpPSHKEHUS HU3KOTO YPOBHS B
HarnpsbkeHue 0osiee BHICOKOTO ypoBHS. [IprMeHSIOTCSI B OCHOB-
HOM B MMITYJIbCHOM TEXHHUKE, B PA3JIMUHBIX PaJlO3IEKTPOH-
HBIX, TEJIEBU3HMOHHBIX U PaIMOJIOKAIIMOHHBIX YCTPONCTBAX.

bloklayict generator. Davametmo miiddoti kicik, aralarinda
zaman fasilosi nisboton boylik olan diizbucaqli gorginlik
impulslar1 formalagdiran relaksasiyali generator. Transfor-
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mator vasitasilo yaradilan giiclii miisbat oks olagoys malikdir.

Bloklayic1 generatorun iki i rejimi var:

— avtoragslor rejimi, bu rejimdo impulslar qurgunun ozii
torofindon yaradilir;

— gOzlomo rejimi, bu rejimdo impulslar hor dofs xarici tosir
naticasinda yaranir.

IMS-n totbigi impuls texnikasinda magqnit elementlorindon
istifado olunmasinin xeyli azalmasina sobab olmusdur. Lakin
buna baxmayaraq bir swa hallarda, xiisuson impuls qur-
gularimin ¢ixis kaskadlarinda maqnit—tranzistorlu sxemlarin
totbiqi 6ziinii dogruldur. Yiik ilo transformator vasitasilo ola-
qo giris vo ¢ixig dovrolorinin bir—birindon halvanik ayril-
masini, garginliyin tolob olunan saviyyaya qodar transforma-
siyasimt tomin edir. Cixisda kifayst qodor giiclii impulslar
almaq imkani oldugu {iigiin maqnit-tranzistorlu vo maqnit—
tiristorlu impuls formalasdiricilart onlarin ¢ixisina olavo
giiclondirici kaskadlar qosulmadan istifado oluna bilor.
Bloklayic1 generatorlar nisboton boyiik dorinliklo tokrarlanan
dik cobhoyo malik qisa impulslar monboayi kimi, eloco do
asag1 soviyyoli sabit gorginliyi daha yiiksok soviyyoli sabit
gohginliya ¢eviran ¢evirici qurgu kimi istifade olunurlar. Ssa-
son impuls texnikasinda, miixtolif radioelektron, tele-vizi-ya
va radiolokasiya qurgularinda totbiq olunur.

Bond pad (Bonding island)

— KOHMAKmMHAA NA0waoKka. MeTamu3upoBaHHBIC TUIOMIAIKU
u3 Al wmu Cu, pacronoxxeHHble Ha nepudepun uumna. Yucio
IUIOMIA/IOK Ha OJHOM uure MoxeT aocturate 100 u Goinee.
Ucnonb3yercst 11l COEAMHEHUs] YUMa ¢ KOHTAKTOM KOpITyca
MyTeM MPUBAPKU K HUM MUKPOTIPOBOA U3 30JI0TA.

— kontakt sahasi. Cipin sothinin konarlarinda Al vs ya Cu ilo
metallagdirilmis saha. Cipi korpusun kontakti ilo birlosdirmok
tiglin istifada olunur, birlosdirmo 6l¢iilori mikrometr tortibindo
olan qizil naqili onlara lehimlomoklo hoyata kecirilir. Bir
¢ipdo kontakt sahalrinin say1 100 vo daha ¢ox ola bilor.
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Boolean algebra (Logic algebra)

— Oynesa anzeopa (anzeopa nocuku). AnreOpa JOTHUKU, HA3BI-
BaeMas B 4eCThb pa3paboTaBIIET0 ee HPIaHJICKOTO MaTeMA-
tuka B.Byns (cepeauna 19-ro Beka). B ee ocHOBe nexar Tpu
OCHOBHBIC JIOTHUECKHE OMNEpaIliy HaJ JBOWYHBIMU YHCIIAMMU:
jgorudeckoe otpuuanue, wiau omnepauus «HE» (unBepcus),
KOTOpas 3aliChIBAETCA B BHAE X ; JIOTMYECKOE CJIOKEHHE
i onepamms «MJIM» (AU3bIOHKIUA), KOTOpasl 3alUChI-
BaeTcs B BUJE (X+Y); JIOTHYECKOE YMHOXXEHUE, UK OTepaius
«W» (KOHBIOHKIUS), KOTOpas 3amuchiBaeTcsa B Buiue X'y. B
OyneBoil anrebpe aprymMeHThl U QYHKIMHU MOTYT MPUHUMATh
TOJIBKO ABa 3HaueHus: 0 u 1. DTu aBa 3HA4YEHUS B3aUMHO HC-
KIIIOYarT apyr—apyra. Hampumep, ecnm normueckuid «0»
0003Ha49aTh X , TO X COOTBETCTBYET JOTUYECKON «1». DTO
O3HAyYaeT, YTo ecliu «1» O3HadaeT COCTOSHUE «TPaH3UCTOP
OTKPBITY», TO «0» 03HAYAET COCTOSTHHE «TPAH3UCTOP 3aKPBIT.
Kaxxnas noruyeckass pyHKUMST MOXKET ObITh 3a/laHa B aireo-
pandeckoi Gpopme (OyneBO BhIpaXKEHUE) WU B BUC TAOIUIIBI
UCTUHHOCTH. ByneBo BeIpakeHHE MpeacTaBisier coboit ¢op-
MYy, B KOTOPOW JIOTHYECKHE MEePEeMEHHBIC CBS3aHBI MEXKTY
co00i1 TornyeckuMu (QYHKIUSIMH, HATTPUMED:

f(xlx2x3):x1-x2-x3+(x1+x2)-(x1+>‘<3)
byneBa anrebpa ucnosb3yercs s ONHCAHUS aJITOPUTMOB
paboThl U CTPYKTYp YCTPOWCTB LU(MPOBOM 3IEKTPOHUKH.
BxomHbIe ¥ BBIXOJAHBIE CHUTHAIBI 3TUX YCTPONCTB MOTYT TPH-
HUMATh JIMIIb JABA 3HAYCHUS: JIOTUYECKOTO HYJS M JOTHYeC-
KO € TUHUIEI.

— Bul cabri (mantiq cabri). Montiq cobri, 19-cu oasrin ortala-
rinda onu igloyib hazirlamis irlandiyal riyaziyyat¢1 V.Bulun
sorofino adlandirilmisdir. Bul cobrinin osasimi ikilik say
sistemindo rogomloar {izorinds ii¢ 9sas montiq omoliyyati toskil
edir: montiqi inkar vo ya “YOX” omoaliyyat1 (inversiya); mon-
tigi toplama vo ya “YAXUD” omoliyyati (dizyunksiya); mon-
tigi hasil v ya “VO” amoliyyati (konyunksiya). Simvol
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kimi “YOX” omoliyyat: X soklinds, “YAXUD” amoliyyati
(xty), “VO” omoliyyat1 iso x'y soklindo yazilir. Bul cob-
rindo arqumentlar vo funksiyalar ancaq iki qiymot ala bilor:
moantiqi “0” vo mantiqi “1”. Bu iki adad garsiliqli olaraq bir-
birini istisna edir. Moasalon, X montiqi “0”-a uygundursa, X
montiqi “1”-0 uygundur. Bu iso o demokdir ki, masalon,
ogar “1” adadi “tranzistor aciqdir” demokdirsa, “0” odadi
“tranzistor baghdir” bildirir. Hor bir montiq funksiyas1 “Bul
ifadosi” adlanan cobri formada vo ya hogqiqilik codvali sok-
linds verilo bilor. Bul ifadosindo mantiqi doyigonlor bir—biri
ilo montiq funksiyalar1 vasitosilo baglidir. Masolon:
f(x1x2x3)=x1-x2 -x3+(x1+x2)-(x1+>‘(3)

Bul cobri rogomli elektron qurgulariin is¢i alqoritmini vo
qurulusunu tosvir etmak ti¢iin istifads edilir. Aydindir ki, bu
qurgularin giris vo ¢ixis signallar1 iki qiymot ala bilor:
moantiqi “0” vo mantiqi “1”.

Boron etch stop technique

—  MexHOo02us OCMAHOEKU mpagieHus 0opom. OCTaHOBKA
TpaBJICHUS KPEMHUSI N-TUMNA TPOBOJMMOCTH TPHU JIOCTHUNKE-
HUU 00JIaCTH, JJETUPOBAHHOU OOpOM (p—00IacTsh).

— astandirmanin bor ila dayandirilmasi texnologiyasi. Bor ilo
astlandirilmis p-hissoya ¢atdigda n—n6v silisiumun asilan-
dirtlmasinin dayanmasi

Breakdown of a p—n junction

— npoboit p—N nepexoda. SIBieHrE PE3KOr0 YBEIUYCHUS dJICK-
TPOIIPOBOTHOCTH P—N TIepexoa MpH JTOCTIKEHUNA 00paTHOTO
HanpsHKeHUs (TOKa) KPUTUYECKOTO 3HAUEHHUS.

— p-n kegidin desilmasi. Oks gorginlik (¢orayan) kritik qiymoto
catdigda p—n kecgiddon kegon c¢oroyanin koskin surotdo
artmasi.
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Bridge circuit

— Mmocmoeaa cxema (yenv). YHaCTOK DICKTPUUYECKON LEMNH,
OOBIYHO B BUJIE YETHIPEXITIOIIOCHUKA, K OJIHOM IMape MOIOCOB
KOTOPOTO MOJICOEMHEH UCTOYHUK TTUTaHUS, a K IPYro — Ha-
rpy3Ka.

— korpii sxemi (dovrasi). Adoton dordqiitblii soklindo dovra his-
sosi. Dordqiitbliiniin qiitblorinin bir ciitiine qida monbayi, di-
gor clitling iso yiik qosulur.

Broadband amplifier (wide-band amplifier)

— WUPOKONONOCHBLI yCUIUmMenb. DIEKTPOHHOE YCTPOUCTBO,
YCWJIMBAIOILEE DJIEKTPUUECKUE CUTHAJIBI YaC-TOTOU (100—107)
I'n (em. Taxoxe: Amplifier).

— enli zolagh giiclondirici. Tezliklori (10°~10") Hs diapazonun-
da yerloson elektrik signallarim giiclondiron elektron qurgu
(bax hamginin: Amplifier)

Bubble generator

— 2eHepamop YUIAUHOPUUECKUX MACHUMHBIX 00MEH06. DYyHK-
uroHanbHBI y3en LIMJI-cxem, reHepupyronui OJUHOYHbIE
MWIHHAPpUYECKUe MarHuTHeie fomensl (LIMI).

— silindrik magnit domenlari generatoru. Tok-tok silindrik maq-
nit domenlari (SMD) generasiya edon qurgu. SMD—-sxemlarin
bir funksional qovsagidir.

Buckminsterfullerene

— oakmuncmepghynnepen. Cdepa uz 60 aroMoB yriepoja.
[TepBoiii u3BecTHBI ¢QymiepeH. OdeHp ycToiumBas chepu-
yeckas MmoJiekyna yriepona Cgg. DymiepeHbl — MHOTOaTOM-
Hble MOJIEKYJIbl yraepoaa C,. @ymnepeH — OJlHa U3 YEeThIpex
¢dbopM umcToro yriepoja (Tpu Apyrue — rpaur, aamas u Kap-
OWH), TpeACTaBisieT coO0M ero amuioTponHyr GopMmy. Aln-
JOTPONHUsl — CYLIECTBOBAHUE OJHOTO U TOTO K€ DIIEMEHTa B
BUJIE PA3IMYHBIX IO CBOMCTBAM M CTPOEHUIO CTPYKTYyp. Dyi-
JepeH TOJy4YuJl CBOE Ha3BaHWE IO MUMEHU aMEepUKaHCKOIo
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apxurekTopa R. Buckminster Fuller, mockonbky nonas cde-
pUdYecKasl CTpyKTypa MOJICKYJIbI HAITOMHHAET O TEOje3uuec-
KX Kyrnosiax 3Toro tBopra. CyIecTBYIOT MOJEKYJbI BbIC-
mux QymiepeHoB Crg, C74, Cg', Cas, Cig4, Cig0, Co16, KOTOPBIC
TaKke uMerT Gopmy 3aMKHYTOH moBepxHoctu. Ho ¢yie-
peH-60 (Cgp) siBIsACTCS HanOOJIEE TMOJTHO M3YyYEHHBIM TIPE-
CTaBHTENEeM cemeiicTBa ¢ymiepeHoB. B stoit monekyne 60
aTOMOB YIJIEpOJia PACTIOararTcs Ha c(HepudecKor MmoBepX-
HOCTHU B BepiinHax 20 MpaBUIbHBIX IIECTUYTOJIBHUKOB U 12
NpaBWIbHBIX MATUYTOJHUKOB. BriepBrie oOHapyxkeH B 1985
ToJly Cpelyd TOOOYHBIX MPOIYKTOB BBIMIAPEHHOTO Ja3epOM
rpadwuTa, a BoieneH B 1990 rony. @ymiepeH sBiseTcss KOH-
CTPYKLIIMOHHBIM OJIOKOM JIJIsl HOBBIX SKCIIEPUMEHTATbHBIX Ma-
TEpPHUAaJIOB, MMOCKOJBKY OH JIETue IJIACTUKAa M MpOYHEee CTaH,
MaTepHall MOXKET MPO-BOAUTH TEIUIO U ANeKTpuuecTBO. [Ipu-
MeHseTca B Me-munuHe, MOMC— u HOMC- texHOmorHusix.
(cMm. Taxke: Fullerene)

bakminsterfulleren. 60 karbon atomundan ibarat olan kiiro.
Ik malum olan fulleren. Olduqca dayaniqli olan Cgy karbon
molekulu. Fulleren tomiz karbonun dord tomiz allotrop
formasindan biridir (diger ii¢ formasi: qrafit, almaz va
karbindir). Fulleren adi amerikali memar R. Buckminister
Fullerin sorafino verilmisdir. Belo ki. molekulun i¢i bos kiira
soklindo olan qurulusu bu memarin yaratdigi geodezik giin-
bozlora oxsayir. Daha yiiksok, C;, C74, C76, Cgs, Cie4, Cio2,
C,16 fulleren molekullar1 da moévcuddur vo onlar da kiiro
soklindadirlor. Lakin fulleren—60 (Cgqy) daha yaxsi Oyre-
nilmisdir. Bu molekulda 60 karbon atomu sferik sothds 20
odad diizgiin altibucaqli vo 12 odod diizgiin besbucaqlinin
topa noqtalorinds yerlogiblor. Ilk dofo 1985-ci ikda grafitin
emali zaman konar mohsul kimi miisahido olunmus. 1990-c1
ildo tomiz sokildo alimmisdir. Fulleren plastikdon yiingiil, po-
laddan iso mohkomdir, istiliyi vo elektrik coroyanim yaxs ke-
¢ira bilor. Odur ki, yeni eksperimental materiallar yaradilma-
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sinda acac ola bilar. Tobabotdo, MEMS— vo NEMS—texno-lo-
giyalarda istifado olunur. (bax: Fullerene).

Bundlng up period, charging time

8pemsa Hapacmamusa cuznana. BpeMs HapacTaHWs CHUTHaia
ti 1 (tiow-nigy) XapakTepusyeTt Bpems, HE0OOX0IMMOE /I BO3pac-
TaHusl BbIXOAHOro HampsbkeHus ot 10% no 90% pas3Huiel
MEXIy BBICOKHMM U HU3KUM YPOBHSIMHU HampsikeHus. Bpems
HAapacTaHWs CUTHAJa BMECTE C OBICTPOACHCTBUEM OIIPEIEIIs-
€T CKOPOCTh pabOTHI CXEMBI.

signalin artma miiddati. Siqnalmn artma miiddoti t_y (tiow-higy)
cixis gorginliyinin qiymetinin gorginliyin asagi vo yuxari
soviyyalori arasindaki forqin 10%-don 90%-0 qodar artmasi
ticlin lazim olan miiddatdir. Signalin artma miiddati sxemin
coldliyi ilo birlikdo sxemin igloma siirotini toyin edir.

Buried layer

ckpoimutil cioi. OTHOCUTEIBHO TIYOOKas, CHIbHOJETHPO-
BaHHasi 00J1acTh MOIYIPOBOHUKOBOM MOJIIOKKH, B KOTOPOU
Oyner cpopMHUpoBaHbl TPAH3UCTOPHBIE CTPYKTYphl WHTET-
panbHBIX MHUKpOCcXeM. CKpBITBII CIOW CO3JAETCA C LEIbIO
YMEHBIICHNUsI 00BEMHOTO CONPOTUBJICHHS KOJUIEKTOPHOM 00-
nactu. Pop-MupyeTcs, Kak IpaBWIO, UMIUIAHTAUEH WU
maddysueit Sb nam As.

gizli tabaga. Althigin hocmindo, epitaksial tobogonin altinda yer-
loson asqarlanmis, kicik miiqavimoatli tobago. Gizli tobagodo
IMS-in tranzistor quruluslarinin elementlori formalasdirilir. Belo
tobogonin yaradilmasinda moqsod kollektor hissosinin hocmi
miigavomeotini azaltmaqdir. Adoton, Sb yaxud As implantasiyasi
yaxud diffuziyasi ilo formalasdirilir.

Capacitor

Konoencamop. JIUCKpeTHOE yCTPOMCTBO, COCTOSIEE U3 IBYX
uin 6ojee TMPOBOJHUKOB (OOKIAMOK), Pa3le€HHBIX CI0EM
IVRJICKTPUKA, TOJIIMHA KOTOPOTO Maja IO CPaBHEHUIO C

66



pazMepaMu TMPOBOAHUKOB. KOHAEHCATOp COXpaHSET 3IeK-
TPUYECKHUI 3aps] Ha cBoux oOkimankax. [Ipumensiercs B ka-
YeCTBE 3JIEMEHTA C COCPEIOTOYEHHOM AIIEKTPUUECKON eMKO-
CTBIO.

— kondensator. Bir-birindon dielektrik tobaqo ilo ayrilmis iki
va daha ¢ox kegirici 16vhadon — kdynakdan ibarat olan diskret
qurgu. Dielektrik tobagonin qalinlig1 1ovhalorin dlgiilorindon
ki¢ik olur. Kondensator 6z koynoklorindo elektrik yiikiini
saxlaya bilir. Elektron sxemlords onun bu xassosindon
istifads olunur.

Carriers

— Hocumenu 3apsada. OOIee Ha3BaHUE CBOOOHBIX ITOJBHXK-
HBIX YaCTHI, HECYIINX 3JCKTPUUECKUI 3apsii M CIOCOOHBIX
o0ecrieunBaTh MPOXOXKICHUE AIIEKTPUIECKOro ToKa. Pasnm-
YafOT JJIEKTPOHBI, BIPKU, HOHBI, OCHOBHBIE M HEOCHOBHEIE,
COOCTBEHHBIE W MPUMECHBIC, MEJUICHHBIC U OBICTPHIE HOCH-
TEJU 3apsijia

— yiikdasiyicilar. Elektrik ylikiinii dasiyan vo elektrik coroyani-
nin ke¢gmasini tomin edan sarbast yiiklii hissaciklorin imumi
adi. Miixtalif maddslords elektronlar, desiklor vo ya ionlar
yiikdasiyici ola bilor. Bundan basqa asas vo geyri-asas, mox-
susi vo agqar, cald vo yavas yiikdasiyicilar var.

Cascading

— kackaoupoeanue. KodbUIMEHT yCUIEHUS MPOCTEHIIETro
OJTHOKACKaTHOTO YCHJIUTEISI OTPAHUYCH U OOBIYHO HE MPEBHI-
maeT 3HaueHud 4-5. [lodToMy MONMYyYHUTh HYXKHBIH KO3(-
(uLMeHT yCWIeHus (4acTo 103—104) MOYHO TOJIBKO COE-IH-
HEHHUEM HECKOJBKHX YCHJIHMTEIbHBIX KacKaJIOB B IOCJIEIOBA-
TEBHYIO TIETOYKY. B Takoil 1enoyke BEIXOHOE HATIPSHKCHHE
Ka)XI0r0 KackKaja sSBJISIETCSI BXOJIHBIM IS clieaytomiero. Pe-
3YIBTHPYIOMINA KOIPPUIIUEHT yCUIeHUsT OyJeT paBeH Mpo-
W3BEACHUIO0 KOA(DPUIIMEHTOB YCUIICHUS OTIEIBHBIX KAaCKAOB:
K=K;'K;...Ky. B cnydyae uieHTHUHBIX KaCKalIoB KZKlN. [Ipo-
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necc OObENMHEHMS OAMHOYHBIX KAacCKaJOB B IOCTENO-
BaTENBHYIO IETIOYKY Ha3bIBAaeTCA KackaaupoBanuem. Heobxo-
auMoe KoimuecTBO KackamoB paBeH: N=IgK/IgK;. Hampumep,
ec K=10* K;=4, torma N~7.

— kaskadlagdirma. Sads birkaskadli giiclondiricinin giiclondir-
ma amsali mohduddur va (4-5) arasinda qiymatlor alir. Odur
ki, tolob olunan giiclondirms amsalin1 almaq tigiin (oksor hal-
larda 10°-10" tortibdo) bir nego giiclondirici kaskad ardicil
zoncir soklindo qosulur. Belo qosulma zamam hor bir
kaskadin ¢ixis gohginliyi novboti kaskadin giris gorginliyi
olur. Yekun giiclondirms omsal1 ayri—ayr1 kaskadlarin giiclon-
dirmo omsallarinin hasilina barabor olur: K=K;-K,...Ky. Kas-
kadlar eyni olgugda: K=K;". Ayri—ayri kaskadlarin zoncir ki-
mi ardicil birlosdirilmosi kaskadlasdirma adlanir. Miiayyan
giclonmo omsali almaq tg¢ilin kaskadlarin zoruri sayi
N=IgK/IgK; soklinda tapilir. Masalon, K=10* vo K;=4 olsa, bu
halda N~7.

Catching diode (voltage suppessor)

— ozpanuyumenvusiii ouoo. 1111 nuon, npenHa3HAYEHHBINA IS
orpaHuucHus (CTaOWIM3aIMK, BHIPABHUBAHMS) YPOBHS MOIII-
Hoct CBY curnana. [Ipumensitorcs B kagectBe CBY orpa-
HUYHTETS TJIABHBIM 00pa30M B 3alIUTHBIX YCTPOWUCTBAX MPU-
€MHUKOB PaJINOJIOKALIMOHHBIX CTAHIIHA.

— mahdudlasdirict diod. 1Y T siqnallarin soviyyesini mohdudlas-
dirmaq, onlar1 stabillosdirmok vo ya tarazlasdirmaq li¢iin no-
zards tutulmus YK diod. Osason radiolokasiya stansiyalariin
gobuledicilorinin miihafizo qurgularinda IYT signallarr
mohdudlasdirmagq iigiin istifado olunur.

Ceramic

— Kepamuka. Martepuaiibl U U3JI€IHs U3 TJIMH U UX CMECEH C He-
OpPTaHMYECKUMH COCJIUHEHUSIMH, TIOJTyUYEHHBIE TyTeM 00XKura
MpU BBICOKHX TeMrmepaTypax. Kepamuky Moiay4aroT Takxe
CIIEKaHUEM OKCHUOB WJIM JPYTHMX HEOPTraHUYECKUX COCIUHE-
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Huil. Cpean TeXHUYSCKUX BUIOB KEPAMUKH Pa3IMYalOT Ihe-
300JIEKTPUUYECKYIO0, AJIEKTPOTEXHUYECKYIO, PaTruOTEXHHUEC-
KYIO ¥ IpyTUe BUbI KEPAMUK.

— keramika. Gil vo onun miixtolif geyri—iizvi birlogsmolorlo
qarigiglarimin yiiksok temperaturlarda termik emalindan ali-
nan materiallar. Keramika homg¢inin oksidlor vo digor geyri—
tizvi birlosmolorin bisirilmosindon almir. Texniki keramika
pyezoelektrik, elektrotexniki, radiotexniki vo basqa novlora
ayrilir.

Channel (Conductive channel)

— npoeodawuii kanan. O6IACTH MOJIEBOTO TPAH3UCTOPA, PACHO-
JIOKEHHasT MEX]y CTOKOM M HCTOKOM, B KOTOPOW peryiu-
pyercsi IOoTOK Hocutenel 3apsana. Kanan Moxet ObITH N- WK
p-tuma (cm. Field Effect Transistor).

— kecirici kanal. Saho tranzistorlarinda monba ilo monsob ara-
sinda yerloson, yilikdasiyicilar selinin tonzimlondiyi hissa.
Kanal hom n-név, hom do p-ndv ola bilor (bax: Field Effect
Transistor).

Charge carrier (current carrier)

— Hocumens 3apsada (H3). OO0iiee Ha3BaHUE MOJBMIKHBIX 3apsi-
KEHHBIX YaCTHUIl WM KBA3WYaCTHI], CIIOCOOHBIX oOecreyu-
BaTh MPOXOXKICHHUE ICKTPUIECKOTO TOKA Yepe3 BelecTBo. B
MeTtayuiax H3 SBIAIOTCS AJIEKTPOHBI, B TIOITYNPOBOJIHUKAX —
AJIEKTPOHBI U IBIPKH, B AUDJIEKTPUKAX U TUIA3ME — JICKTPOHBI
WOHBI.

— yiikdaswyicilar (YD). Maddodon coroyanin kegmosini tomin
edo bilon miitohorrik yiiklii zorrocik vo ya kvazizarraciklorin
imumi adi. Metallarda YD elektronlar, YK-do elektron vo
desiklor, dielektriklordo vo plazmada iso elektron vo ionlardir.

Charge carrier injection ( current-carrier injection)
— unxcekyusn H3. YBenuuenue koHueHtpanuu H3 B nmonymnpo-
BOJHUKE (WJIM B TUAJICKTPUKE) B Pe3ysIbTaTe MePEeHOCA HOCH-
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Tenel U3 00JIacTeil C MOBBIIIEHHON KOHIEHTpaluen (Mera-
JMYECKUX KOHTAKTOB, TETEPONEPEXOJ0B) MO ICHCTBHUEM
AIIEKTPUYECKOTO TOJIS.

— yitkdaswicilarin injeksiyasi. Elektrik sahosinin tosirilo YD-n
konsentrasiyanin yiiksok oldugu hissolordon (metal kontakt-
lar, heterokecid) daginmasi hesabina yarimkegiricido (vo ya
dielektrikds) YD-n konsentrasiyasinin artmasi

Charge carrier mobility (carrier mobility)

— RnoOsudCHOCMb HOCUumenell 3apada yu. Bennuuna, Xxapakrepu-
3yrolas JuHamudeckue csoiictsa H3 B TBepiom Tene. L paB-
Ha OTHOUIEHHIO CpelHel Apei(oBOil CKOPOCTU K HaIpPsIKEH-
HOCTH AJEKTPHUUECKOTO M0JIA, T.€. AperioBoi CKOPOCTH B 1O-
e eMMHUYHON HANPSKEHHOCTH.

— yiikdagwyicilarin yiiriikliiyii u. Bork cisimlordo YD-n dinamik
xassolorini xarakterizo edon komiyyot. Yiiriiklik orta dreyf
stratinin elektrik sahasinin intensivliyino nisbatino bora-
bordir. Bagqa so6zlo, intensivliyi vahid olan sahado dreqf sii-
rotidir

Charge density

— NAOMHOCMb INIeKmpPU4ecKko2o 3apaoa. Yucio HocuTenen 3a-
psina B equHMIe 00beMa win tiomaad. COOTBETCTBEHHO pas-
JMYal0T OOBEMHYI0O M TIOBEPXHOCTHYIO IIJIOTHOCTH DJIEK-
TPUUECKOTO 3apsija.

— elektrik yiikiiniin sixligr. Vahid hacmds vo yaxud sothds yiik-
dastyicilarin say1 uygun olaraq sothi vo hogmi yiik sixliglari
forqlondirilir.

Charge-coupled device (CCD)

— npuobop c 3apaooeou ceéazvio (I13C). VnTerpaibHbI MONY-
IIPOBOJHUKOBBIM Tpubop Ha ocHOBe MOII—CcTpyKTYypBl C
OOJIBIINM KOJIMYECTBOM YIPABJISIONIUX DJEKTPOJIOB — 3aT-
BopoB. B ocHoBe paGotel [13C nexUT NpUHLKI XpaHEHUs
JIOKAJIM30BAHHOTO 3apsja B moTeHIuanbHbIX siMax (I15), o6-
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pa3yeMbIX B MOJIYIPOBOTHUKOBOM KPHCTAIUIE TIOJ] IEHCTBHEM
BHEIIHETO TOJS M Tepenay dToro 3apsaa u3 omHou 15 B
JIpYrylo TMpU W3MEHEHUW HampsbkeHus Ha 3arBopax. [13C
XpaHUT U TepenaeT nHHOPMAIIMIO B BUJIE KOJTUYECTBA 3apsiia
— «3apsAIOBBIX MAKETOB». B mpocreiiniem cirydae 3apsioBbId
MaKeT BBOJUTCS Yepe3 UCTOK U 3aTEM C MIOMOIIBIO YIIPABJISIO-
LUX HaIpsKEHUH IIepeacTcs OT 3aTBopa K 3aTrBopy. Ha BbI-
xogaoM anekrpone [13C mHopmanus okasbiBaeTCs 3am1ep-
YKaQaHHOM TI0 OTHOIICHUIO K BXOJHOMY cuTHany. [Ipumensercs
B OCHOBHOM B ()OTOUYBCTBUTEJIbHBIX MPUOOpaAX.

— yiik rabitali ¢ihaz (YRC) Molumati “yiik paketi” adlandirilan
miioyyon miqdarda yiiklii zorrogiklor (elektron vo ya desiklor)
vasitosilo saxlayan vo otiiron, ¢oxlu sayda idaroedici elek-
trodu — razasi olan MDY —qurulus asasinda inteqral YK cihaz.
YRC-n isi YK-do xaric1 sahonin tosirilo yaranan potensial
cuxurlarda lokal yiiklorin saxlanmas1 va razalords gorginlik
doyisdikdo bu yiiklorin bir ¢uxurdan digorino Otiiriilmasing
osaslanir. ©On sado halda yiik paketi monbadon daxil olur va
idaroedici gorginliklorin kdmoyilo bir rozodon digorino 6tii-
riliir. Cixigsda, yoni monsobds alinan signal giris sugnalina
nisbaton gecikmis olur. Osasan fotohassas qurgularda istifado
olunur.

Charge injected device

— npubop c 3apaooeoii unxcexkyueu (II3H). VnrerpaibHbIi
III1 npubop, conepxammii kak mnpasuiao nase MOII-
ctpykTypbl Ha equHoi I1IT noxnoxke. Jeiicreue 113U ocHo-
BaHO Ha HakoruieHuu H3 BHyTpu MOII-cTpyKTYypHI, IEpEeMe-
IMICHUH HAKOIUIEHHOTO — WH(OPMAIMOHHOTO 3apsifsi OT OJi-
HOTO CTPYKTYPHOTO 3JIEMEHTA K IPYroMYy M JAJIbHEWIIEH WH-
XKEKIMU MHQPOPMAIIMOHHOTO 3apsiiaa B Ty obmacte I, rae
MPOUCXOIUT €ro MpeoOpa3oBaHKe B BHIXOAHOW curHai. T.o.,
mexnay aBymsi MOII-ctpykrypamu II3U1 cymectByer 3apsi-
nosast cBsi3b. [I31 ucnonp3ytoT B OCHOBHOM B (JOTOUYBCTBU-
tenbHbIx C.
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— yiik injeksiyali cihaz (YIC). Osas1 adoton vahid YK altliq
iizorindo yaradilmig iki MOY—qurulusdan ibarot olan YK
cihaz. Is prinsipi MOY qurulusda toplanmis, molumat dasiyan
yiiklorin bir elementdon gigorino yerdoyismosino, sonra iso
homin yiiklorin ¢ixig signa-lina ¢evrildiyi YK hissoyo injek-
siyasina asaslanir. Goriindiiyii kimi, MOY -quruluslar arasinda
yiik rabitesi méveuddur. YIC asason fotohassas IS-do istifada
olunur.

Chemical Vapour Depozition (CVD)
Xumuueckoe ocaxcoenue u3 2azo0eou ¢hazvl. Poct TOHKUX
TUICHOK HA TIOJUIOXKKE B PE3yJabTaTe TEPMOXUMHUYECKOU PEaK-
IIH B Ta30BOH (a3ze.

— qaz fazadan kimyavi ¢okdiiriilma. Qaz fazasinda bas veron
termokimyovi reaksiya noticosindo altliq iizorindo nazik
tobagonin yaranmasi

Chip

— yun. [lonynpoBOAHHUKOBBIA KpHUCTAII, B 00beME M Ha TO-
BEPXHOCTH KOTOPOTO C(HOPMHUPOBAHBI 3JICMEHTBI, MEXKIJIe-
MEHTHBIC COCJIMHCHUS W KOHTAKTHBIC ILIOIIAJIKH ITOJYIIPO-
BOJHUKOBOW MHTETPAIbHOMN CXEMBI.

— ¢ip. Hocmindo vo sothinds yarimkegirici inteqral mikrosxe-
min clementlori, elementloraras1 birlogsmolori vo kontakt
saholori formalagdirilan yarimkegirici kristal

Chopper (Inverter)

— uHneepmop. YCTpOUCTBO, MpeoOpasyroliee MOCTOSTHHOE Harl-
psDKeHHEe B IepeMeHHoe. Pas3nnyaioT WHBEpTOpBI, BEJOMBIE
CEThI0 U aBTOHOMHbBIE UHBEPTOPHI. IHBEpTOPHI, BEAOMEBIE Ce-
ThIO, NIEPEAAIOT YHEPTUIO TTOCTOSIHHOTO TOKA B CETh MEPEMEH-
HOT'O TOKa, YacTOTa M BEJIWYMHA HaNpsKEHHUsS B KOTOPOU 3a-
JaHbl IPYrUM UCTOYHMKOM NEPEMEHHOTO TOKa. ABTOHOMHBIE
MHBEPTOPHl (PYHKIHOHUPYIOT 0€3 HMCTOYHHMKA MEPEMEHHOTrO
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HanpsDKeHHA. BBIXOIHOE MepeMeHHOe HaIpsHKEHHE Heo0XO-
JMMOMW 9aCTOTHI U BEJTUIMHBI CO3]ACTCSI CAMUM MHBEPTOPOM.

Kpowme 3T0r0 pasnuuaroT MHBEPTOPHI HAMPSKEHUS U MHBEP-
TOpbl TokKa. MHBepTOpaMu HaANpSIKEHUs HA3BIBAIOTCS aBTO-
HOMHBIE TTPe0Opa30BaTENN, KOTOPhIE HMEIOT BXOJHYIO IIETh U
KOTOpbIC pabOTAOT B PEeKUME MCTOYHHKA HampsykeHus. Cu-
JIOBBIE TIPHOOPHI TIEPETAIOT €T0 HANIPSKEHHE K HAarpy3Ke ¢ 3a-
JAHHOW 4acTOTOW W BEJMYMHOW. [lepeMeHHOe BBIXOJIHOE Ha-
npsDKEHHE 00pa3yeTcsl B pe3yibTaTe MEepUOaUYECKOro TO/I-
KJIIOYEHHsI Harpy3Kd ¢ MOMOIIbIO KITIOYEH K UCTOYHMKY IO-
CTOSITHHOTO HampspKeHus. HBepTOphl HANpPSIKEHUS  BbI-
MIOJIHSFOTCSL HAa TIOJHOCTBIO YIPABIIIEMBIX MPUOOpax: TpaH-
3UCTOPAX, OJTHO— M JIBYXOIEPAIMOHHBIX THPHUCTOpPAX, CHAO-
KEHHBIX IEMIMH KoMMYyTaluu. VHBepTOpamMu TOKa Ha3bl-
BalOTCSI aBTOHOMHBIE UHBEPTOPHI, KOTOPHIE CBSI3aHbI C UCTOY-
HUKOM THTaHWS 4Yepe3 criaxuBaoimuil ¢uistp. MHBEpTOp
TOKa XapaKTEpeH TeM, YTO €ro BXOAHAs IeTb padoTaeT B pe-
KUME UCTOYHUKA TOKA, T.€. BXOJAHON TOK MPAKTUYECKU HE U3-
MEHSIETCS TIPU TEPEKIIOUEHUSX CUJIOBBIX Mpubopos. Cuiio-
BbIE TIPUOOPHI MEPEKITIOYAIOT 3TOT TOK ISl TOMYYCHUS TIepe-
MEHHOT'O HaIlPSDKCHUS Ha BbIXOJIe. B kauecTBe BEHTUIICH B MH-
BEpPTOpaxX TOKAa HCIONB3YIOT OJHO-TIEPAIMOHHBIE THPUCTOPHI.
JIiss KOMMYyTallili THPHUC-TOPOB TMapajuIeIbHO K Harpys3ke
OOBIYHO MOAKIIIOYAETCSI KOMMYTHPYIOIIHMIA KOHAEHCATOP.
inverslagdirici (invertor). Sabit gorginliyi doyison gorginliyo
ceviron qurgu. Umumi halda iki qrupa ayrilirlar: sobokodon
idara olunan (asil) vo avtonom (miistaqil) inverslosdiricilor.
Asilt inverslosdiricilor sabit coroyan enerjisini doyigson coro-
yan $abokasing dtliron zaman homin sobokado gorginliyin qiy-
moati vo tezliyi basqa bir doyison coroyan monbayi ilo verilir.
Miistoqil inverslosdiricilor isa alave doyison corayan monbayi
olmadan islayirlar, tolob olunan qiymots vo tezliyo malik ¢ixis
gorginliyini inverslogdirici 6zii yaradir.

Bundan basqa corayan vo gorginlik inveslosdiricilori mov-

cuddur. Garginlik inversloasdiricisi dedikda ela ¢eviricilor na-
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zordo tutulur ki, onlarin giris dovrasi gorginlik monbayi
rejimindo isloyir. Giic cihazlart onun verilmis qiymoto vo
tezliyo malik gorginliyini Gtiiriir. Dayison ¢ixis gorginliyi al-
maq Ugclin yiikk acarlar vasitosilo periodik olaraq sabit gor-
ginlik monbayino qosulur. Gorginlik inverslosdiricilori tam
idaro olunan cihazlar: kommutasiya dovralori olan tran-
zistorlar, bir—vo ya ikiomoliyyatl tiristorlar osasinda yigilir.
Carayan inverslogdiricilori qida monbayino hamarlayict siiz-
goc vasitosilo qosulur. Onlarin xarakterik cohoti odur ki, giris
dovrasi coroyan monboyi rejimindo isloyir, yoni gilic cihazlari
periodik olaraq agilib-baglananda giris coroyam1 demok olar
ki doyigmir. Coarayan inverslogdiricilorindo ventil olaraq bir-
omoliyyatlh tiristorlar istifado edilir. Tiristorlarin kommuta-
siyas1 liclin adoton yiiko paralel olaraq kondensator qosulur.

Cipherer (Coder)

—  wugpamop. KoMOMHALIMOHHOE YCTPONCTBO, MpEIHA3HAYEH-
Has Juid TpeoOpa3oBaHUsl JECATUYHBIX YUCENl B JIBOMYHYIO
CUCTEMY HCUHCIEHMs. MOKET HMMETh HECKOJBKO BXOJOB.
Kaxxnomy BXoay MOKeT MOCTynarh JECITUYHOE YHUCIIO, a Ha-
00p BBIXOJHBIX JIOTMYECKHX CUTHAJIOB COOTBETCTBYET OIpe-
JeNeHHOMY JBOMYHOMY Kony. Ecnmm mmdpatop mmeer Ha-
CTOJIBKO OO0JIBIIIOE KOJIMYECTBO BXOJOB, YTO B HEM HCIOJB3Y-
IOTCSI BCE BO3MOXKHbIE€ KOMOMHAIIMM CUTHAJIOB Ha BBIXOJE, TO
€ro Ha3bIBAIOT MOJIHBIM, B IPOTUBHOM Clly4ae — HEMOJIHbIM. B
MOJIHOM HIU(PATOPE YHUCIO BXOJOB U BBIXOJOB CBSI3aHBI CO-
otHomenueM: N=2", rie N — YUCIIO BXOAO0B, M — YKUCIIO BHIXO-
noB. CrnenoBarenbHO, MOJHBIM mu@paTop, uMeromuii 4 BbI-
xona, uMmeet 16 BxoaoB. A ecnu ynciao BXojaoB 10, To mud-
patop HenonHbld (puc). lludparop nucnons3yroT, Hanpumep,
JUIS TIEpeBO/A JIECATUYHBIX YKCces, HAOpaHHBIX HA KJIaBUATY-
pe MyJIbTa YIPABJIECHUS, B JBOUYHBIC YHUCIIA.
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Xo &—— 0
X1 o—4 1 CD
X &— 2 1—e Y,
Xs e— 3
2o Y,
Xy o&—— 4
Xs e—— 5 3—e Y3
Xs o— 6
X7 &—— 7 4—o Y,
Xs e— 8
9

Xg.—

— sifralayici. Onluq say sistemindo verilmis adodlori ikilik say
sistemino ¢evirmok {iglin kombinasiyali qurgu. Sifroloyici
bir ne¢o girigo malik ola bilor. Hor bir girigo bir onluq kod
daxil ola bilor, ¢ixis signallar1 toplusu iso miioyyon ikilik
koda uygun olur. Ogar sifroloyicinin girislorinin say1 kifayaot
godor ¢oxdursa vo ¢ixis signallariin biitlin miimkiin kom-
binasiyalarini istifado etmoya imkan verirsa, o tam sifralo-
yici, oks halda iso natamam sifraloyici adlamr. Tam sifrolo-
yicido giris vo ¢ixislarm say1 arasinda olago n=2" kimidir.
Burada n—girislorin, m isa ¢ixislarin sayidir. Demoali, hor
hanst bir onluq kodu dord dorocoli ikilik koda c¢evirmok
ticlin 10 girigdon istifade etmok kifaystdirso, bu natamam
sifroloyicidir (sokil). Halbuki, tam sifroloyicido 4 c¢ixis
varsa, 16 giris olmalidir. Sifroloyicilor bir ¢ox saholordo,
masalon, idarsetmo pultunda onluq say sistemindo yigilmis
ododi ikilik say sistemindo ifado olunmus ododo ¢evirmok
ticlin istifado edilir.

Circuit capacity
— Hazpy3ounasa cnocodnocms. Onpenensiercs AByMsa Kodd du-
ueHTaMu: KodpduimeHToM o0beIUHEHHS 1O BXOAY (BXOJI-
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HOU HAarpy304HbId K03(pPUIMEHT) 1 KO3 PPUIIMEHTOM pa3BeT-
BJICHHMS 110 BBIXOAY (cM. Taroke: Logical element)

— yiiklonma qabiliyyati. 1ki omsal ilo toyin olunur: giris iizto
birlosmo omsali vo ¢ixis iizro budaglanma omsali (bax hom-
¢inin: Logical element)

Circuit component

— Komnonenm unmezpanvnoit cxemol. Yacts UC, peanusyro-
mas (PyHKIUIO KaKoro—jnbo paauosieMeHTa (TpaH3HCTopa,
pe3ucTopa, KouaeHcaropa u jap.). C TOUKU 3peHusi U3MepeHust
MapaMeTpoB M IKCIUTYaTaI[MU 3TO CaMOCTOSTEIHLHOE H3/IeIue,
KOTOpOE€ MOKET ObITh OT/AENEHO OT u3rorosyieHHo VC u 3a-
MeHEeHO Ha japyroe. Hampumep, GecKOpIyCHBIM TpaH3UCTOP,
HaBEeCHOMW KoHJeHcaTop B TuOpuaHoit UC u T.1.

— integral sxemin komponenti. IS-n bir hissosi. Bu komponent
hor hans1 bir radioelementin (tranzistor, rezistor, kondensator
va s.) funksiyasim yering yetirir. Parametrlorinin dl¢tilmasi va
istismar baximindan miistaqil momulatdir, IS-don ayirmaq vo
basqast ilo ovoz etmok olar. Misal olaraq korpussuz tranzistor,
hibrid inteqral sxemlorin asma tranzistorlarim géstormok olar.

Circuit element

— nemenm unmezpanvrou cxemwvt. Yacts UC, peanuzyromas
(GYHKIMIO Kakoro—iaubo paauosieMeHTa (TpaH3ucTopa, pe-
3UCTOpa, KOHJEHcaTopa M Jip.), KOTOpas BBINOJIHEHA Hepas-
JETBFHO OT KPUCTAJUIa WU TOMJIOKKHA U HE MOXKET OBITh BBI-
JETICHO KaK CaMOCTOSITENTbHOE H3JIeTHE.

— integral sxemin elementi. iIS-n bir hissosi. Hor hansi bir
radioelementin (tranzistor, rezistor, kondensator vo s.) funk-
siyasini yerind yetirir. Kristaldan va ya altligqdan ayrilmir vo
miistaqil momulat kimi baxila bilmoz.

Circuit layout (layout geometry)
— monono2us, MONOOSUYECKUII YePMeNC MUKPOCXEMDbL.
CrnoxHedmmii nporecc npeoOpazoBaHUs MPUHIUITHAIBHOM,
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ANEKTPUUYECKON U PYHKIIMOHATIBHOM CXeM OynyIIero u3aeus
B crenuasbHoe n3o0paxkeHue. Tomojorus BKIIOYAET B ceOs
TaK)K€ TEOMETPUUYECKHUE PUCYHKH Kaxaoro cios (oto-
11a0JI0HOB, TPEOYEMBIX ISl TTOCIOMHOTO MOJTYyYEHUS MHKPO-
n3nenus. Pa3paboTaHHast TOMOJOTHS MHUKPOCXEMBI, T.€. CIe-
[UATFHBIC YEPTEKU TOCIOWHO TEePEHOCATCS Ha YHUM TOC-
PenCTBOM JUTOTpaduu.

— topologiya, mikrosxemin topoloji ¢ertyoju. Layihalondirilmis
mikrosxemin prinsipial, elektrik vo funksional sxemlarinin
xiisusi tosviri. Topologiyada hom do mikrosxemin ayri-ayri
laylarim1 hazirlamaq ii¢lin lazim olan foto-sablonlarin biitiin
tobagalorinin sakli verilir. Topologiyamn hazirlanmasi kifayot
gador miirakkab prosesdir. Islonmis topologiya litografiya
dsullar1 ilo ardicil morhalolorlo  mikrogipin  laylarina
koctriiliir.

Circuit malfunction

— omka3 cxembl. OTKa30M CXEMBbI CUUTAETCS THOO0 TIOJTHOE Hapy-
HIeHHe €€ paboTOCIOCOOHOCTH, JTUOO TOJBKO YXOJ HEKO-
TOPBIX TTAPAMETPOB 3a JOMYCTUMBIC, 3apaHee 3aJaHHbIC HOP-
MbI. COOTBETCTBEHHO pa3WyaloT MOJHbIE (KaTtacTpodudec-
KH€) U YCIOBHBIE (MOCTENEHHbIE) OTKa3bl. [IpumepomM mol-
HOTO OTKa3a MOXET CIY’)KUTh KOPOTKOE 3aMbIKaHUE KOJI-
aexktopa BT ¢ 6a3oif, a mpuMepoM YCIOBHOTO OTKaza —
yMeHbIlIeHne kodduiirenrta 3 B Tpu pasa.

— sxemin imtinasi. Sxemin imtinas1 dedikdo ya onun is qa-
biliyyatini tam itirmasi va ya bozi patametrlorinin yol verilon,
ovvaldon molum olan hoaddlordon konara c¢ixmasi nozordo
tutulur. Uygun olaraq, imtinalar iki qrupa bdliiniir: tam (qoza)
va sorti (tadrici) imtinalar. Tam imtinaya BT-n kollektorunun
baza ilo qisa gapanmasini, sorti imtinaya iso [ omsalinin ti¢
dofs azalmasini misal olaraq gostormok olar.
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Clocked device

— CuHXpoHHOe ycmpoiicme0. B 3>TuX ycTpoiicTBaXx Hadaio BHI-
MOJTHEHUST KKJO0M MHUKPOOMEPAINHA YETKO (PUKCUPYETCS BO
BpEeMEHH (CHUHXPOHU3HUPYETCs) TMOCTYIUICHHEM CHHXPOHH-
3UPYIOMIETO (TaKTOBOTO) CUTHAJNA. DTH CUTHAJBI UMEIOT BH]I
UMITYJIbCa, TMOCIEAOBATEIIEHOCTh KOTOPBIX BBIPAOATHIBACTCS
CHEeLMANbHBIM TeHepaTtopoM. llepuon HMMITYyIBCOB JOIKEH
OBITh JOCTATOYHBIM JIJISi BBIMIOJTHEHUS COOTBETCTBYIOIINM
(YHKIMOHATBHBIM Y3JIOM WM OJ0KOM Hanbosee AIUTeNIbHON
Mukpoornepanui. CUHXpPOHHbBIE YCTPOWCTBA UMEIOT MEHbIIEE
ObICTpOJICIICTBHE, YeM aCHHXPOHHBIE.

— sinxron qurgular. Bu qurgularda hor bir mikroomsliyyatin
baslangic1 zamana goro doqiq fikso olunur, yoni hor bir mik-
roomoliyyat sinxronlasdirict (takt) signali daxil oldugda bas-
laywr. Sinxronlasdirict signallar impuls soklindo olur, onlar
xiisusi generatorla miioyyon ardicilligla verilir. Impulslarin
periodu elo olmalidir ki, bir period arzinds uygun funksional
qovsaq vo ya blok on uzunmiiddstli mikroomaoliyyat1 yerino
yetira bilsin. Sinxron qurgularin coldliyi asinxron qurgulara
nisbaton kig¢ikdir.

Clocking (locking)

— CUHXpOHU3ayusa. Y CTAaHOBIICHUE PABEHCTBA WJIM TOYHOW Kpart-
HOCTHU 4YacTOT HECKOJBbKUX KojeOaTenbHbIX cucteMm. Paznu-
YaroT B3aMMHYIO CHHXPOHH3AIMIO CBSI3aHHBIX CUCTEM C OJu3-
KUMH (WK OJTU3KUMH K KPATHBIM) YaCTOTaMU CBOOOJIHBIX KO-
nebaHui M NPUHYAUTEITHLHYI0 CHHXPOHHU3AIUIO CUCTEMBI TTPU
JEMCTBUY HA HEE BHELIHEN IIEPUOINYECKON CUJIIBIL.

— sinxronlagdirma. Bir ne¢o rogs sisteminin tezliklorinin bir—
birino vo ya bir—birinin tam adod godor misillorino baraborli-
yinin yaranmasi. Sinxronlasdirma iki ciir olur: qarsiliqlt Sin-
xronlasdirma — sarbast ragslorinin tezliklori bir—birino vo ya bir-
birinin tam odad qodor misillorine yaxin olan bagh sistemlorin
sinxronlasdirilmasi, vo mocburi sinxronlagdirma — Xxarici
periodik qilivve tosir etdikdos sistemin sinxronlagdirilmasi.
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Clock signal

— maxkmoewiil cucnan (CHHXPOHM3UpPYOIHA curHamn). Cur-
HaJl, UCTIOJB3YIOIIMIACS JIJISi COTJIACOBAHUS MHUKPOOTICPAITUiA
onHo¥ mim Oosiee mudposBbix cxeM (cm. Tarke: Clocked de-
vice).

— takt signali (sinxronlagdirict signal). Bir vo ya bir neco ro-
gamli qurgunun mikroomsliyyatlarim1 uzlagdirmaq {igiin isti-
fado olunan signal (bax homginin Clocked device)

Closed circuit of bipolar transistor

— cxembl 6KIWYeHUus Ounonapnozo mpausucmopa. bT sB-
JSI€TCS TPEXIMOIIOCHUKOM. [109TOMY HCTOYHUK BXOJHOTO CHUT -
HaJla U Harpy3ka MOTYT OBITh MOJKJIIOYEHBI B HEMY pa3iuy-
HBIM 00pa3oM.
B 3aBucuMocTH OT TOTO, KaKOM SJEKTPOJ SIBIsIETCS OOLUIUM
JUISl BXOJJHOM M BBIXOJAHOM WEMNEH, pa3In4yaroT TPU CXEMBbI
Bmtouenus bT: ¢ obmewt 6azoit (Ob) (puc., a), ¢ obmum
smutTepom (0OD) (6) u ¢ obuum komiekropom (OK) (B). B
cxeme ¢ Ob nomyyaeTrcsi ycuiieHHE MO HANpSHKEHHIO; B CXe-
Max ¢ OD — ycuneHue u no TOKY, U [0 HANpPsHKEHUIO; B CXe-
Max ¢ OK— ycusieHue no Toky.

3 (E) K
by
b (B)
a)

— bipolyar tranzistorun qosulma sxemlari. BT iigqiitbliidiir.
Odur ki, giris signali monbayi vo yiik tranzistora miixtolif ciir
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qosula bilor. Biitiin hallarda ii¢ elektroddan biri hom giris
dovrasi tigiin, hom do ¢ix1s dévrasi ti¢lin imumi olur.

Hans1 elektrodun timumi olmagindan asili olaraq {i¢ qosulma
sxemi miimkiindiir: imumi bazali (UB) (sok., a), iimumi
emitterli (UE) (b) vo iimumi kollektorlu (UK) (c) qosulma
sxemlori. UB qosulma sxemindo garginliys gora; UE sxemdo
hom coroyana vo hom do gorginliys gora; UK sxemds iso an-
caq coroyana gora gliclonmao alinir.

Coating (Deposition of coating)

— HaHeceHue nokpvoimus. TexHonorus GOPMHUPOBAHUS TICHOK
Pa3IUYHBIX THIIOB, HAPUMED, MACCUBHPYIONIUX, 3AMUTHBIX,
MaCKHUPYIOIIHX | JIp. TWICHOK Ha TBEpA0H noBepxHocTH. [1pu-
Mep: HaHECEHHE MacCUBHpYIoOIIero mokpeiTus u3 (SiO, +
®CC+SIO,) Ha panee chOpMUPOBAHHBIN YUIT MUKPOU3ICIIHS.
sath ortityiiniin ¢akilmasi — Bork cismin sothindo miixtolif
ndv, mosalon, passivlosdirici, qoruyucu, maskalayict vo s.
ortiik tobagolorinin formalasdirilmasi texnologiyasi. Masolon,
hazir ¢ipin sothindo passivlosdirici (SiO,+fosfor silikat
sliso+Si10,) ortiiyiiniin ¢okilmosi.

Code converter (transcoder)

— npeodpazoeamenb K0008. YCTpOWCTBa, INpeIHA3HAYEHHBIE
Ui IpeoOpa3oBaHus OJTHOTO Koja B Ipyroil. [Ipu aTom yacto
OHU BBITNOJHSIOT HECTaHIApTHBIE IpeoOpa3oBanus. X o6o-
3HavaroT yepe3 X/Y. Uacto npeobpazoBaTesid KOJAOB CO3IAI0T
no cxeme «iemudparop — mudpatop». emmudparop mpe-
o0Opa3yeT BXOJIHOM KOJ B HEKOTOPBIM NECATUYHBIN, a 3aTeM
mdparop GopMHUPYET ABOMYHBIN BBIXOAHOHN koj. Cyiect-
BYIOT NpeoOpa3oBaTeld KOJOB B BHUJE MUKPOCXEM Ui Mpe-
o0Opa3oBaHusl JBOMYHO—IECATUYHBIX KOJOB B JIBOMYHBIE WU
HAOOOPOT: JBOMYHBIX B JIBOMYHO—JECSATHYHBIC, IJIs IIpe-
0o0pa3oBaHusl JBOMYHOTO KOJA B KOJ YIPaBICHUS CBETO-
JTMOJTHOW MaTpHIleH, mpeoOpa3oBaTeib Koja AJsl yIpaBICHUS
Pa3IMYHBIMU UHIUKATOPaMH H JIp.
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— kod ¢eviricisi. Bir kodu basqasina ¢eviron qurgu. Bir ¢cox hal-
larda geyri—standart ¢evrilmoalor hayata kegirirlor. Kod ¢eviri-
cilori X/Y kimi isaro edilir. Cox vaxt kod ¢eviricilori “sif-
roagicl — sifraloyici” sxemi lizro qurulur. Sifroagict giris ko-
dunu hor hans1 onluq koda ¢evirir, sonra 1so sifroloyici ikilik
¢ixis kodu formalasdirir. Mikrosxem soklinda ikilik—onlug
kodlar1 ikilik kodlara ¢eviron va oksing, ikilik kodlar1 ikilik—
onlug kodlara geviron geviricilor; ikilik kodlar1 isiq diod-
larindan ibarat matrisalarin idars kodlarina, miixtalif indikator
qurgularimin idaro kodlarina ¢eviron vo s. kod ¢eviricilori
hazirlanir.

Coefficient of harmonic distortion (nonlinear distortion factor)

— KoIppuyuenm nenuneitnvix uckaxcenui. Ko>ddunmeHr,
UCTIOJB3YEMBbI /711 KOJMYECTBEHHOW OIICHKM HEIWHEHHBIX
WCKa)XCHHUH, KOTOpbIe OOYCIOBIICHBI HEIWHEHHOCTSIMU aMm-
TUTATYHOU XapaKTePUCTUKUA YCUITATEIIS.

— qeyri—xatti tahriflor amsali. Giliclondiricinin amplitud xarak-
teristikasimin geyri—xottiliyi ilo bagli olaraq yaranan geyri—
xotti tohriflori komiyyatco xarakterizo etmok lciin istifads
edilon omsal.

Collektor

— kosnekmop. O0IacTh MOTYNPOBOJHHUKOBOTO TPAH3UCTOPA, OC-
HOBHBIM Ha3HaYE€HUEM KOTOPOH SIBIISETCS SKCTPAKIUS HOCH-
Tenel 3apsiia u3 0asbl.

— kollektor. Yarimkegirici tranzistorun hissalarindon biri. Osas
toyinat1 bazadan ylikdasiyicilarin ekstraksiyasidir.

Collektor junction

— konnexkmopnotit nepexoo. InexTpuveckuii mEPexos MEKIY
0a30BOM M KOJUIEKTOPHOUW 0OJacCTsIMU OUIIONISPHOTO TpPaH3H-
cTopa.

— kollektor kegidi. Bipolyar tranzistorun baza va kollektor his-
solori arasinda elektrik kegidi.
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Combinational digital device

— kombunayuonnoe yugposoe ycmpoiicmeo. Jlornueckue ycrt-
pOICTBa, B KOTOPBIX OTCYTCTBYET BHYTpEHSS MaMsATh, CUTHA-
JbI HA BBIXOJAX B JIIOOOW MOMEHT BPEMEHU OJHO3HAYHO OIl-
penensieTcss COUYeTaHUSAMH CUTHAJIOB Ha BXOJIAX U HE 3aBHCAT
OT TPEIBIAYIIUX COCTOSHUN CXeMbl. XapaKTepHOH OCOOEH-
HOCTBIO KOMOHMHAIITMOHHBIX YCTPOWCTB SIBISIETCSI OTCYTCTBHE
oOpatHoii cBs3u. K 3T0i1 rpynme ycTpoiCcTB OTHOCSTCS I (-
patopel u AemupaTopbl, MYJIbTHILTICKCOPHI U JIEMYJIBTHII-
JIEKCOpBI, TpeoOpa3oBaTesid KOA0B, CYMMAaTOPhI U JpyTHe.

— kombinasiali ragomli qurgu. Daxili yaddas1 olmayan, yoni
cixig siqnallari istonilon zaman aninda giris signallarinin
miixtolif uzlasdirilmis toplulari ilo toyin olunan vo sxemin
ovvolki  halindan asili  olmayan montiq qurgusu.
Kombinasiyali qurgularin osas xarakterik cohati oks olagonin
olmamasidir. Bu tip qurgulara sifroloyicilor vo sifroagicilar,
multipleksorlar vo demultipleksorlar, kod c¢eviricilori,
comlayicilor va s. aiddir.

Common base circuit

— cxema ¢ ooweii 6azou (Ob). OnuH UX Tpex BApUAHTOB BKIIO-
YeHHsI OUMOJISIPHBIX TPaH3UCTOPOB. IIpu TakoMm BKIIOUEHHH
OMUTTCPHAs LCIIb SABJIACTCA BXOI[HOfI, a KOJUICKTOPHAA LCIIb —
BBIXO,Z[HOf/'I. CJ'ICI[OBaTeJ'IBHO, B CXCMC BKJIIOYCHHA TPAH3UC-
TOpa € Ob BXOOHBIM ABJISICTCA TOK SMUTTCPA, 4 BBIXOJHBIM —
TOK KOJUIEKTOpA.

— umumi bazal: sxem (UB). Bipolyar tranzistorun iic gosulma
sxemindan biri. Belo gosulma zamani emitter dovrasi giris,
kollektor dovrasi iso ¢ixis dovrasi olur. Demoli, UB sxemdo
emitter coroyan giris, kollektor carayani isa ¢ixis coroyanidir.

Common collector circuit

— cxema ¢ oowgum xoanekmopom (OK). OnuH ux Tpex BapuaH-
TOB BKJIFOUEHUSI OMMOJSPHBIX TpaH3ucTOpoB. [Ipu Takom BK-
JJHOUCHUUN 63,30Ba$I HCIb ABJISICTCS BXO}IHOP'I, a OMHUTTCPHAasA
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menb — BBIXOAHOM. CrnemoBaTenbHO, B CXEME BKIIIOUCHHS
Tpan3uctopa ¢ OK BXOIHBIM fIBIIE€TCS TOK 0a3bl, a BBIXOJ-
HBIM — TOK OMHUTTCpPA.

— umumi kollektorlu sxem (UK). Bipolyar tranzistorun ii¢ go-
sulma sxemindan biri. Belo qosulma zamani baza dovrasi gi-
ris, emitter dovrasi isa ¢ixis dovrasi olur. Demoli, UK sxemda
baza coroyan giris, emitter coroyan isa ¢ixis carayandir.

Common emitter circuit

— cxema ¢ obwum Imummepom (03). OnuH UX TPEX BapHaH-
TOB BKIIFOUEHHUS OWMOJSPHBIX TpaH3UCTOpPOB. [Ipm Takom
BKIIFOUCHUHU 0a30Basi LEMb SBISICTCSI BXOJHOM, a KOJUIEKTOP-
Has 1Ienb — BBIXOHOM. ClieI0BaTeIbHO, B CXEME BKIIIOUCHUS
tpau3uctopa ¢ OD BXOIHBIM SBISETCS TOK 0a3bl, a BHI-
XOJTHBIM — TOK KOJUICKTOPA.

— umumi emitterli sxem (UE). Bipolyar tranzistorun iic
gosulma sxemindan biri. Belo qosulma zamani baza dovrasi
giris, kollektor dovrosi iso ¢ixis ddvrasi olur. Demoli, UE
sxemdo baza coroyam giris, kollektor coroyani isa ¢ixis coro-
yamdir.

Common mode rejection factor

—  KoIhpuyuenm ocnaonenua cungpaznozo cucnana (KOCC).
OtHomenue ko3¢ dunmenta ycuineHus audepeHIInaTbLHOTO
curHajga K Kod(duIMeHTy ycuieHHs CHH(a3HOTO CUTHAIA.
Yacto KOCC sripaxaror B nenubenax: KOCC=20Ig|Ky/K,|.
JuddepeHunanbHble yCWINTEIbHBIE KacKalbl YCHUIMBAIOT
Tonbko nuddepeHnmanbaple curHanbl. [lostomy B HHX
KOCC npunumaet Gosbliine 3Ha4YEHUSI.

— sinfaz (eyni fazaly) signali zaiflotmo omsali (SSZO).
Differensial signali giiclondirmo omsalinin sinfaz siqnali
giiclondirmo omsalina nisdoti. Cox vaxt SSZO desibellorlo
ifado olunur: SSZO=20Ig|K/K..|. Differensial giiclondirici
kaskadlar ancaq differensial signallar1 giiclondirir. Odur ki,
onlarda SSZO boyiik qiymat alir.
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Common-mode signal

cunghaznwtii cuenan. CArHaIBI C OJJMHAKOBBIMU WM PA3INy-
HBIMH 3HAYCHUAMH, HO C OJMHAKOBBHIMU (Da3aMu, IMOCTYIIA0-
e Ha BxoA yeunutens: +Uq g 1 Uy nmm -Uy 1 -U,.

— sinxron fazali signal. Giiclondiricinin girisino daxil olan,

adadi qiymatca bir—birino barabor vo ya forqli, fazalar1 eyni
olan signallar +Ugj1 vo +Ugir, vo yaxud -Ugirg vo -Ugir

Commutating angle (overlap angle)
—  yeon kommymayuu. Ilpu nogaye yrpasJsrOLIEr0 UMITYJIbCa

HA TUPHUCTOP BBINPSMUTENS WIH WHBEPTOPA TOK THUPUCTOPA
HapacTaeT B TCUCHHUE BPEMEHH, Ha3bIBAEMOT'O YTJIOM KOMMY-
TaIiu

kommutasiya bucag. Diizlondirici va ya invertorun tiris-
toruna idaroedici impuls verdikdo tiristor coroyani miioyyon
miiddot orzindo artir vo gorarlasir. Bu miiddet kommutasiya
bucagi adlandirilir.

Comparator
— cpasnusarwuiee ycmpoiicmeo (komnapamop). Komnaparopa-

MU B OOIIEM cllydyae Ha3bIBalOTCS YCTPOUCTBA, OCYLIECTRISIO-
LIME CpaBHEHUE H3MeEpsieMoro BXxoaHoro HampspkeHus Uy, ¢
HEKOTOPBIM ONOpPHBIM HanpsbkeHnueMm U,,. Kommnaparops! Ha-
3BIBAIOT €I1I€ HYJb—OpPraHaMU, T.K. OHU MEHSIOT CBOE COCTOSI-
vue npu U, —U,,=0. TIpocreiimas cxema KoMmaparopa Mo-
XKeT ObITh mocTpoeHa Ha oOblyHOM OY. Kommnaparops! mu-
POKO TPHUMEHSIOTCI B CHCTEMax aBTOMATHYECKOro Y-
paBJICHMS U B U3MEPUTEIIBHON TEXHHUKE, a TAKXKE B Ka4eCTBE
0a30BOro »JIeMeHTa sl MOCTPOEHHsI YCTPONCTB HMITYJIbC-
HOTO 1 IH(poBoro nerictus (k npumepy LAIT n ALIII).

— miiqayisa qurgusu (komparator). Umumiyyatlo, miigayiso

qurgusu iki gorginliyi, mosalon, giris gorginliyi ilo hor hansi
dayaq gorginliyini, miiqayiso edon qurguya deyilir. Ug—
Uy =0 oldugda onlar bir haldan digorine kegir. Odur ki, bazon
miigayisa qurgusuna sifir-orqan da deyilir. On sads miigayiso
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qurgusu omoliyyat giiclondiricisi osasinda yaradila bilor.
Miiqayiso qurgular1 avtomatik idarsetmo sistemlorinda, Ol¢ii
texnikasinda, homginin, impuls vo rogomli qurgularin baza
elementi kimi genis istifado olunur.

Compatible integrated circuit

— coemewennaa ummezpanvnas cxema (cMm. Integrated
microcircuit)

— uygunlagdirinus integral sxem (bax: Integrated microcircuit)

Compensated semiconductor

— KOMREHCUposanuslili noaynpoeoonux. Jleruposannsii 1111, c
IPUMEPHO OJMHAKOBOM KOHIIEHTPALMEN TOHOPOB U AKLIEMITO-
POB, CBOMCTBa KOTOpOro 6Ju3ku kK cooctBeHHBIM 1I1.

— kompensa olunmus yarumkecirici. Donor vo akseptor asgar-
larinin konsentrasiyasi bir-birino borabor olan asqarlanmis YK.
Belo YK-in xassolori moxsusi YK-in xassoloring yaxin olur.

Compensating stabilizer

— KOMneHcayuoHHuwlil cmadunuzamop. Takue CTaOMIN3aTOPHI
HAMpsOKCHUST TPEACTABISIOT COO0H 3aMKHYTYIO CHUCTEMY aB-
TOMAaTUYECKOTO PETYIUPOBAHUS HANpSOHKEHUS Ha Harpyske,
BBIMOJIHEHHYIO Ha MOJYNPOBOJHUKOBBIX mpubopax. Conep-
KUT PEryITUPYIOUIUI 3JIEMEHT, 0OBIYHO TPAH3UCTOP, KOTOPbII
MOJKET BKJIFOYAThCS MOCJIEI0BATEIHHO WM MapajuleIbHO Har-
py3ke. Perymupyromuii 3ieMeHT MOXET paboTaTh B HeEIpe-
PBIBHOM (CTaOMJIM3AaTOPBI C HEMPEPBIBHBIM PETYIHPOBAHUEM ),
WIN KITIOYEBOM peKUME (MMITYJIbCHBIE CTAOUIN3aTOPHI).

— kompensasiyali stabillasdirici. Bu tip gorginlik stabillogdiricisi
yiik gorginliyini avtomatik tonzimloyon gqapali sistemdir.
Yarimkegirici cihazlar ssasinda qurulur. Torkibinds tonzim-
loyici element, adoton tranzistor var. Tranzistor yiiko ardicil
vo ya paralel qosula bilor. Tonzimloyici element fasilosiz vo
ya acar rejiminds isloys bilor. Uygun olaraq kompensasiyali
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stabilizator fasilosiz tonzimlonon vo impuls stabillogdiricilori
kimi qruplara ayrilir.

Complementary amplifier

UHGEPMUPYIOWUIL YCUaumens. YCWINTENb 3JICKTPUICCKUX
CUTHAJIOB, B KOTOPOM TIpHpPAIICHHE BBIXOHOT'O CUTHAJA MPOo-
THUBOTIOJIOKHO 110 3HAKY MPHUPAIIEHUIO BXOITHOTO CUTHAIA.
inverslayan giiclandirici. Cixis signalinin doyismosi giris
signalinin doyismosi ilo oks isarali olan giiclondirici.

Complementary insulated-gate field effect transistor (CIGFET)
— komnnemenmapnoiit nonesoit mpanzucmop ¢ uzonuposan-

notm 3ameopom (cm. Complementary transistor u Insulated-
gate field-effect transistor)

— razasi tacrid olunmus komplementar saha tranzistoru. (bax:

Complementary transistor vo Insulated-gate field-effect
transistor)

Complementary MOS transistor

komnnemenmapnoti  MOIl  mpansucmop  (KMOII-
mpanzucmop). TloneBbie TPaH3UCTOPHI, UMEIOIINE MPOBOJIS -
1[Me KaHajbl C Pa3HbIMU TUIAMHU AJIEKTPOINPOBOIHOCTH, T.€.
JOTOJHAKOUMMU APYT—Ipyra 1Mo TUIY 3JI€KTPONPOBOJIHOCTH
kaHanoB. OtnuuurtensHOi ocobeHHocThi0 KMOII-Tpan3uc-
TOPOB SIBJISIETCSl MPOTHBOIOJIOKHOCTh MUTAIONIMX U YIpPaB-
JSIOMMX HAMPSHKEHUM KaXJ0ro TpaH3UCTOpa, 4To obec-
MEYUBAET COUYETAaHUE BBICOKOTO OBICTPOJCHCTBUS U MpEeib-
HO MaJioro noTpediasieMoro OT UCTOYHUKA TOKa. B uHTErpasn-
HbIX cxemax ¢ KMOII-tpaH3ucropaMu Ha OJHOM M TOM XKe
KpHUCTAJIJIe U3TOTABIUBAIOT TPAH3UCTOPHI 000X TUIIOB: C N- U
C p-kaHasiamu. [Ipu 3TOM OJMH U3 TPAH3UCTOPOB PA3MEIIAOT
B CHelualbHOM KapmaHe. Hampumep, ecnu B KauecTBe MOJI-
JIOKHU UCTIOJNB3yeTcs P-Si, TO TPaH3UCTOp C KaHAJIOM N-THIIa
CO3/1a€TCs HEMOCPEACTBEHHO B MOJUIOKKE, @ TPAH3UCTOP C p-
KaHaJIOM — B CIIEIMAJIbHOM KapMaHe ¢ N-TUIOM MPOBOJIUMOC-
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TH U Ooynee HU3KUM ypoBHeM JjerupoBanus (puc). KMOII-
TPAH3UCTOPHI HA OJHOU TIOJIOKKE MOXKHO H3TOTaBIUBATH
taxke KHC (kpeMHuii Ha candupe) texHonoruei. s sroro
Ha can@upoBOi MOJUIOKKE CO3/AIOTCS «OCTPOBKH» KPEMHHS
C COOCTBEHHOW MPOBOJUMOCTBIO, 3aTEM OJHHU OCTPOBKH Jie-
THPYIOTCS JIOHOPHBIMU MPUMECSIMH M TIOTYyYaloTCsS TpaH3HU-
CTOPHI C N-KaHaJlaMU, a IpYTHue JEeTUPYIOTCS aKUenTOpaMH U
MOJTyYalOTCsl TPAH3UCTOPHI C p-KaHaitamu. B oboux cimyuasx
BO3HUKAeT HEOOXOJUMOCTh IPOBEJICHUS JIONOJIHUTEIbHBIX
TexHoJoruyeckux omnepamuid. C apyroi croponsl, KMOII-
TPAH3UCTOPHI SBISAIOTCA OYEHb YAOOHBIMHU DIIEMEHTAMH IS
noctpoeHust psga cxem. Hambonpmee npumenenne KMOII-
TPaH3UCTOPHI HAILIM B MHBEpPTOpax. VX MCHOIB3YIOT Takxke
s coznanus 111 3anomuHaOmux ycTpoicTB, 37IEKTPOHHBIX
4acoB U Jp.

— komplementar MOY tranzistor (KMOY -tranzistor). Eyni
zamanda hom n—ndv, hom do p—nov kecirici kanallar1 olan
saha tranzistoru. Goriindiiyti kimi, keciricilik noviino gore
kanallar bir-birini tamamlayr.

MM 3(R) C(Mb) U(M) 3(R) C(Mb)

SiO;

KMOY -trznzistorlarin asas forqli cohoti odur ki, gidalan-
dirict vo idaraedici gorginliklor oks isaralidirlor. Bu iso hom
yiiksok coldliyi, hom do qida gorginliyinin giymotinin ¢ox
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ki¢ik olmasim tomin edir. KMOY -tranzistorlu integral sxem-
larda bir kristalin tizorinda har iki novli: hom n-kanalli, hom do
p-kanall1 tranzistorlar yaradilir. Bu zaman tranzistorlardan biri
xtisusi yaradilmig cibdo yerlosdirilir. Masalon, n-tip Si altliq
istifado edilirso, n-kanall1 tranzistor bilavasito altligin tizorindo,
p-kanalli tranzistor iso nisboton zoif asqarlanmis vo n-név
keciriciliyo malik xiisusi cibdo yaradilir (sokil). Bir althq
tizorindo KMOY -tranzistorlar1 “sapfir {izorinde Si” texnolo-
giyasi ilo do hazirlamaq olar. Bunun ii¢iin ovvalco sapfir althiq
tizorindo moxsusi kegiriciliyo malik Si “adaciglarr” yaradilir.
Sonra bu adaciqlarin bir hissasi donor atomlari ilo asqarlamr
vo n-kanalli tranzistorlar yaradilir, qalanlar1 iso akseptor
atomlar1 ilo agqarlamir vo p-kanalli tranzistorlar yaradilir. Hor
iki tisulda olavo texnoloji omoliyyatlar aparmaq lazim golir.
Lakin nozors almaq lazimdir ki, KMOY -tranzistorlar bir sira
cxemlor T{ciin olduqgca olverigli elementdir. KMOY -
tranzistorlar inverslogdiricilordo daha ¢ox totbiq edilir.
Bundan bagsqa YK yaddas qurgularinda, elektron saatlarda vo
s. istifads edilir.

Composite transistor (tandem transistor)
— cocmagnoi mpanzucmop. KomObunanus u3 nByx uim Ooiee
TPAH3UCTOPOB, COCIMHEHHBIX MEXIy CO00W Tak, 4TO UX
MOKHO paccMaTpuBaTh Kak enuHoe nenoe. O0nanaiT Taku-
MU CBOWCTBAMHM, KOTOpbIE TPYAHO WM HEBO3MOXXHO MONY-
YUTh B TPAH3UCTOPAX C OOBIUHOU CTPYKTypoi. CyliecTByeT
MHOTO Pa3HOBUIHOCTEH COCTaBHBIX TPAH3UCTOPOB.
Haubonbiiee pacrpoctpaHeHue moiy-
Yyuiia Tak HaszbiBaeMmas mapa [lapiunrro-
na (Darlington pair) (puc). OcHoBHas ee
0COOEHHOCTh HMCKIIOUHUTEIBHO OOoJbIIast
BeIMurHA KoddduimeHTa ycuieHus 0a-
30BOrO TOKa: B = Py Po. ecnm By u B
uMeror 3Hadenne (1-2)-10°, to B=(1-
4)-10%.

T
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— tarkibi tranzistor. ki vo daha ¢ox tranzistorun kombinasiyasi.
Oz aralarinda elo birlosdirilir ki, onlara tam vahid kimi
baxmaq olar. Adi quruluslu tranzistorlarda miimkiin olmayan
bir sira maraqli xassolora malikdir. Bir ¢ox miixtolif névlori
movcuddur. On genis yayilan1 Darlinqton ciitiidiir (Darling-
ton pair) (sakil). Bu nov torkibi tranzistorun asas xiisusiyyati
baza coroyanminin giiclonmo omsalinin ¢ox boyik qiymot
almasidir: B = By- By ogor By u By (1+-2)- 107 qiymatlor alarsa,
onda p=(1+4)-10".

Computing amplifier (operational amplifier)

— pewatowuii ycunumens (PY). KommuekcHoe ycTpoiCTBO,
BXO/JISIIIIEE B COCTAB AHAJOTOBBIX BBIYMCIHUTEIBHBIX MAIIHH.
Cocroutr u3z YIIT u snemenrtoB, oOpasyromux 1ens OC.
[IpennasHaueH s BBINOJIHEHHS HEKOTOPHIX MaTeMaTu-
YECKUX OIEpamuii: CyMMHPOBAHUS, WHTETPUPOBAHMS, TU(D-
(depeHIMpOBaHUs, YMHOXXEHHUS Ha TIOCTOSHHBIA KO3 du-
IIUEHT W Jp. HaJ aHAJIOTOBBIMHU BenuuuHamu. OTcroga cobc-
TBeHHO PY 0e3 memu oOpaTHOUM CBSI3M MOJTY4YWJI Ha3BaHUE
OTIEpallMOHHOTO ycuiuTens. Ilpu MCronp30BaHUM B IETSIX
OC HenmuHENHBIX CONMPOTUBJICHUN PY M03BOJIIET BBHINOIHATH
HEJIMHEITHBIE OTepaIliy: BO3BEJCHHUE B CTEIICHb, HAXOXK ICHUE
TPUTOHOMETPUUECKUX (PYHKIUH, TorapuGMUpOBaHHE U JIp.

— halledici giiclondirici (HG). Analoq hesablayict maginlarin
torkibindo olan kompleks qurgu. SCG-don vo OO dovrosi
omola gotiron elementlordon ibaratdir. Analoq komiyyatlor
tizorinda toplama, inteqrallama, differensiallama, sabit omsala
vurma va s. omoaliyyatlar aparan qurgudur. Mohz bu sobobdon
90 dovrasi olmayan HG omoliyyat giliclondiricisi aliandirilir.
OO dovrosindo geyri—xotti miigavimatlordon istifado etdikdo
HG qiivvato yliksaltmok, trigonometrik funksiyalarin qiy-
moatini tapmaq, logarifmlomak vo s. bir sira geyri—xotti omo-
liyyatlar aparmaga imkan verir.
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Concentration dependent etching

— mpaenenue, 3agucaujee om Konyenmpayuu. Ilpumvep:
OCTaHOBKA TPaBJICHUS KPEMHUS B ONPEICICHHBIX TPABUTEISIX
IIPU TOCTH)KEHUU CJI0S KPEMHUS, CHIIBHOJISTHPOBAHHOTO 00-
pPOM (CyIIeCTBEHHOE 3aMeJICHUN CKOPOCTH TPABJICHU).

— konsentrasiyadan asili olan asilandirma. Belo asilandirmaya
misal olaraq bor ilo giicli asqarlanmis toboqoys catdigda
silisiumun asilandirilmasinin dayanmasini géstarmak olar.

Conductor

— npoeoonuk. BemecTtBo, oOnajaroliee BBICOKOM YAEIbHON
AIIEKTPOIIPOBOHOCTHIO. B 3Ty Tpymmy maTepuanioB BXOIAT
METaJUTBl, METAJUTMYCCKUE CIUIaBhl M HEMETAUIMYECKHE TPO-
BOJIHUKH, HalIpuMep, TpaduT, OKCHIIBI HEKOTOPHIX METAJLIOB,
TIPOBOISTIIME KOMITO3UIIMOHHBIC MaTePHAJIbI.

— kecirici. Yiksok xiisusi elektrikkeciriciliyino malik olan
madds. Materiallarin bu qrupuna metallar, metal xolitolor vo
geyri-metal keciricilor, mosoalon, qrafit, bozi metallarin
oksidlori, kegirici kompozisiya materiallar1 daxildir.

Conjunction (logical multiplication)

— KOHBIOHKUUA (N02uyeckoe ymHuodcenue). Ee Ha3pIBalOT Tak-
xe onepanueit . Anredpanueckas ¢popma (miu byneBo BbI-
pakeHHe) KOHBIOHKIIMK JUISl IBYX JIOTUYECKUX MEePEMEHHBIX
umeet By F=X - X,.
Kak BumHO U3 Tabnuiel uCTUHHOCTH, QyHKIMS F paBHa emu-
HULIE TOJIBKO B TOM CJIy4ae, KOI/1a BCE EPEMEHHBIE apTryMEH-
ThI paBHbI €JUHULIE.

I X1 Xz F:X1X2
pH Bcex Opyrux Habopax nepeMeH- 0 o 0
HbIX OHa paBHa Hym0. KommyecTBo 01 0
apryMEHTOB MOXET ObITh [JBa, TpU 10 0
wim  Oonee. (cm.takke: Boolean 111 1

algebra)

— konyunksiya (moantiqi hasil). Hom¢inin VO omoliyyat1 da

adlandirilir. Iki montiqi dayison iiclin konyunksiyanin cabri

formas1 (Bul ifadesi do adlandirilir) bu sokildo yazilir:
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F=X1X5. Hoqiqilik codvalindon  goriindiiyic  kimi, F
funksiyas1 ancaq o zaman vahido borabor olar ki, arqumentlor
hamis1 vahido borabor olsun. Arqumentlorin giymatlorinin
digor kombinasiyalarinda iso funksiya sifra borabor olur.
Arqumentlorin sayr iki, iic vo daha cox ola bilor. (bax
hamg¢inin : Boolean algebra).

Consistent feedback

— nocaedosamenvuas oopamnan ceéazp. OC HazpBaerTcs
NOCTIeIOBATEIbHBIM, €CIIM Ha BXOJIE alreOpandyecku CKIIaJbl-
BAIOTCS HANpPSDKEHUS BXOAHOTO CHUTHAjJa M OOpaTHOM CBS3H.
ITpu nocnenoBarensHoOit OC B kauecTBe curHana OC ucnosib-
3yeTcsl HamnpsbkeHue, Kotopoe Bbruutaercs (B ciaydae OOC)
U3 HaIpsKEHHsI BHEUIHEr0 BXOJHOTO CHrHaja. (CM. TakKxke:
Back coupling).

— ardicll aks alaga. Ogor qurgunun ¢ixisinda giris gorginliyi ilo
oks olaqo (99) gorginliyi cobri toplanirsa bu ardicil oks slaga
adlanir. Ardicil ©O zamani 9O siqnali olaraq xarici giris
signalindan ¢ixilan gorginlik (monfi ©O halinda) istifado
olunur. (bax homginin: Back coupling).

Contact lithography

— KoHmakmnaa aumozpagua. B TaHHOM TEXHOJOTHYECKOM
nponecce (HOTOmMAOIOH HAXOAUTCA B HEMOCPEICTBEHHOM
KOHTaKTe C paboyell MIIaCTUHOM, Ilie M3rOTaBIUBAIOTCA YH-
nel. Takass goronurorpadpus xapakTepu3yercss OTHOCUTEIBHO
Oonbiion nedgekrtHocThio. [losToMy wenecooOpa3HO mpu-
MEHSITh JUIsl U3TOTOBJICHUSI MHUKPOMU3IEIUI C OTHOCHUTEIHHO
HEOOJIBIION TNIOTHOCTHIO 2JIEMEHTOB.

— kontakt litografiyasi. Belo texnoloji prosesdo fotosablon ¢ipin
hazirlandig1 i1s¢i 16vho ilo bilavasito kontaktda olur. Belo
texnologiya ilo aliman momulat kifayot qodor defektli olur.
Odur ki, bu tlisuldan elementlorin yerlosma sixlig1 nisbaton
kicik olan mikrosxemlorin hazirlanmasinda istifado etmok
moagsadouygundur.
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Contact phenomena

— Konmaxmmnoie senenus. HepaBHOBECHBIC 3JICKTPOHHBIC SIBIIC-
HUSI, BO3HUKAOIINE TPU MPOXOKJACHUU IEKTPHUIECKOTO TOKA
4yepe3 KOHTAKT MOJYMPOBOAHUKA C METAJJIOM WU 3JIEKTPO-
JUTOM, WM K€ 4Yepe3 KOHTAKT ABYX IOJYIPOBOHUKOB.
[IpuBeneHne B KOHTAKT IBYX Pa3IMYHBIX MATEPUANOB COTI-
POBOXKJIAETCSl TEPETEeKaHWEM HOCUTENIeH 3apsiia U3 OJHOTO
MaTepuana B Apyroi 1 o0pa3oBaHUEM HEIMOJBMKHBIX 00bEM-
HBIX 3aps70B B MPUKOHTAKTHBIX O0JACTSIX M CJIEN0-BaTEIHLHO
KOHTAKTHOT'O JJIEKTpUYECKOro mosis. HampsikeHHOCTh KOH-
TaKTHOT'O 3JI€KTPUYIECKOTO TOJISI IJIaBHO YOBIBAeT BIIyOb IO-
JTYNpPOBOJIHUKA, BBI3bIBasg M3rHO KpaeB HSHEPrEeTHUECKUX
ypoBHe#. HampaBnenue u3ruba v ero BeIWYUHA 3aBUCIT OT
3HaKa M BEJIMYMHBI KOHTAKTHOW pa3HUIlbI moTeHIanoB Uy. A
Uy ompefienigieTcst B OCHOBHOM Pa3HOCTBIO pabOT BBIXOJA Ma-
TEpUaAIoOB, 00pa3yOIINX KOHTAKT. B 3aBUCUMOCTH OT 3THX
(akTOpOB Ha KOHTaKTe METaJIa C TOIYIMPOBOJHUKOM MOXKET
IOPOU30UTH BBINPSMIICHHE 3JIEKTPUYECKOTO TOKa (KOHTAKT
[IoTTKH, BHIIPAMIISIONINI KOHTAKT), WIM TOK Y€pe3 KOHTAKT
MogIUHACTCS 3akoHy Oma (HEBBIMPSAMIISIIOIIMKA KOHTAKT,
OMHYECKHI KOHTAKT).

— kontakt hadisalori. Yarimkeciricinin metal vo ya elektrolit ilo
kontaktindan, vo yaxud iki yarimmkeciricinin kontaktindan
elektrik coroyani kegarkon bas veran qeyri-taraz elektron
hadisolori. Iki miixtolif materiali kontakta gotirdikdo elektron-
larin bir materialdan digorine istigamotlonmis axini bag verir
ki, bunun noticosindo hor iki materialda konnakt sothlori ya-
xmliginda torponmoz hocmi yiiklor yaranir, bu hocmi yiiklor
arasinda iso kontakt elektrik sahosi yaranir. Yarimkeciricinin
dorinliyino dogru getdikco kontakt elektrik sahosinin inten-
sivliyl todricon azalir. Kontakt elektrik sahosi enerji soviy-
yolorinin oyilmosine sabob olur. Oyilmonin istiqgamoti vo do-
rocosi Uy kontakt potensiallar forqinin isarssindon vo qiy-
motindon asilidir. Uy iso kontakta gotirilmis materiallarin ¢ixis
islorinin forqi ila toyin olunur. Bu amillordon asili olaraq me-
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tal-yarimkegirici kontaktindan kecgon coroyan ya diizlondirilo
bilor (diizlondirici va ya Sottki kontakt1), ya da Om ganununa
tabe ola bilor (omik vo ya diizlondirmayon kontakt).

Contact potential difference

— Konmaxmmnasn pasnocme nomenyuanos. Pa3Hocts NOTCHIIMA-
JIOB, BO3HUKAIOIIAS MEXIY HAXOISAIIUMUCS B AIEKTPUIECKOM
KOHTaKTe MaTrepuayiaMu (IOJYIMPOBOAHUKAMHU WIM METAIJIOM
U TIOJIyIPOBOJHUKOM) B YCIIOBHUSAX TEPMOJIUHAMUYECCKOTO
paBHOBecusi. Bo3HHKaeT B pe3ynbpTaTe MepeTekaHus dJIeKTpo-
HOB M3 MaTepuaja ¢ MeHbIIel paboToil BEIX01a B MaTepUal C
Oompmieli paboToil BbIxona. B pesymbrare NpUKOHTAKTHAS
o0nacTh MaTepuala ¢ MEHbIIEeH paboTOM BBIXOJA 3apsKAETCS
MOJIOKUTEIBHO, a MPUKOHTAKTHAs o0O0JacTh Marepuaia c
Oonbiield paboToil BbIXoAa — oTpularenbHo. KoHTakTHas
Pa3HOCTh TOTCHIIMAJIOB BO3HHWKACT MEXKTY STUMHU 3apsiKEH-
HBIMH ITOBEPXHOCTSIMH.

— kontakt potensiallar forqi. Elektrik kontakti omolo gotiron
materiallar (iki yarlmkegirici vo ya metal ilo yarimkegirici)
arasinda termodinamik tarazliq halinda yaranan potensiallar
forqi. Elektronlarin ¢ixis isi nisboton kicik olan materialdan
cixig isi daha boylik olan materiala keg¢mosi noticosindo
yaranir. Belo kecidlor noticosindo c¢ixis isi kicik olan
materialin kontakta yaxin hissosi miisbot, ¢ixis isi boyiik olan
materialin kontakta yaxin hissosi iso monfi yiiklonir. Kontakt
potensiallar forqi homin yiiklonmis sothlor arasinda yaranur.

Control angle

— y2o.1 ynpaenenus. Yol cipura 1o (asze ynpapIsoIIero CUr-
Hajla, MOJABAEMOIr0 HA YIMPABISIONIUN AJIEKTPOJ CHUIOBBIX
puOOPOB YIPABIISAEMbIX 3JIEKTPOHHBIX YCTPONCTB, HAIPUMEDP
TUPUCTOPOB YIPABJISAEMBIX BBIIPIMUTEIIEH, IO OTHOLIEHUIO K
MOMCHTY C€CTCCTBCHHOI'O OTIIMPpAHHA CHJIOBBIX HpI/I60pOB.
MoMeHTOM €CTECTBEHHOTO OTIIMPAaHWA HA3bIBACTCA MOMCHT
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TIOSIBJICHHSI TIOJIOKUTEITLHOTO HATPSDKEHUS MEXITYy aHOJIOM U
KaToJ0M THUCTOpA.

— idara bucagi. Idars olunan elektron qurgusunun giic cihazinin
idaroedici elektroduna (mosalon, idarsolunan diizlondiricinin
tiristoruna) verilon idarsedici signal ilo hamin giic cihazlari-
nin tobii agilma anlar1 arasinda faza siirismo bucagi. Tobii
acilma am dedikds tiristorun anodu ilo katodu arasinda miis-
bat gorginlik yaranan an nozordos tutulur.

Control circuit ( peripheral devices)

— cxema ynpaenenusn (nepugpepuiinvie npuéopwt). Yacts ore-
paTUBHOrO 3anomMuHaroniero ycrpoicrsa (O3Y), npeanasHa-
YeHHAs JIJIS BBOJIA M BHIBOJIA JJAHHBIX. B Hee BXOmAT aemniud-
paTopbl, YCHIUTEIH, PETUCTPhI, Pa3HOTO poja KIIIOYH, KOM-
MYTaTOPBI ¥ IPYTHE CXEMBI 00IIero Ha3HAYCHNSI.

— idara sxemi (periferiya cihazlariy). Operativ yaddas qurgusu-
nun bir hissasi. Funksiyas1 verilonlorin qurguya daxil edilmasi
vo xaric edilmasidir. Idara qurgusunun torkibins sifroacicilar,
giiclondiricilor, registrlor, miixtolif agarlar, kommutatorlar vo
digor timumi toyinath sxemlor daxil olur.

Control system
— cucmema ynpagienusn. BeHTuiabHbIE TpeoOpa3oBaTeNn coc-
TOST W3 JBYX 4YacTed: CHJIOBOM 4YacTH M CHCTEMBI YIIpaB-
nenus. CuiioBasi 4acTh MOXET (YHKIIMOHUPOBATH TOJILKO IpU
1oJlaue Ha YIPaBISIONINE AJIEKTPOAbI BEHTWIEH (TpaH3uCcTO-
POB, TUPUCTOPOB) MMITYJIBCOB, OOECIEUNBAIOIINX HX BKIIO-
yeHne (B MpeoOpa3oBaTelisix ¢ eCTECTBEHHOW KOMMYTAIUEH),
a TaKKe BBIKIIOUYEHHUE (B MMPpeoOpazoBaTelsix ¢ UCKYCCTBEHHOM
KOMMYyTanuei). 3Ty (yHKIMIO BBINOIHSIET CUCTEMa yIpaBiie-
Husl. OYHKIUU CUCTEM YNPABICHUS MOTYT OBITh CBEJEHBI K
BBIIIOJIHEHHIO JIBYX OCHOBHBIX 3a]1au:
1. ompeneneHne MOMEHTOB BPEMEHHM, B KOTOPBIE JOJIKHBI
OBbITh BKJIIOYEHBI T€ WJIM MHbIE KOHKPETHbIE BEHTHJIH. DTH
MOMEHTBI BPEMEHHM 3aJal0TCs HEKOTOPBIM YIPaBISIOLIUM
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CUTHAJIOM, KOTOPBIA MOJAETCA HAa BXOJ CHUJIOBOM YAaCTH H
OTIpe/IeTIsIeT aJTOPUTM €€ paboThl, U TaKUM 00pa3oM B KO-

HEYHOM CYETe 3aJlaeT 3HAY€HUE BBIXOJHBIX IMapaMeTpPOB,

HampUMep, CpelHee 3HAYeHHE TOKAa WM HANpSIKEHUs Ha

BBIXO/JIC;

2. hopmupoBaHUE YIPABISIOMNUX UMITYJIBCOB, TIEPE1aBaCMbIX
B HY>KHBIE MOMEHTHI BpDEMEHHU Ha yTPABISIONINAE AIEKTPOIbI
BEHTUJIEH.

Kpome storo, CY MoeT BBINONHATH U JIpyrue (QyHKIUU:

OCYUIECTBJICHHE IyCKa M OCTAHOBKHM arperara, 3alluTy OT

aBAPUITHBIX PEKUMOB H T.JI.

— idaraetma sistemlari. Ventilli ¢eviricilor iki osas hissaodon
ibarotdir: giic hissesi vo idareetmo sistemi (IS). Ceviricinin
gilic qurgusu yalnmz ventillorin (tranzistor vo ya tiristorlarin)
idaroedici elektrodlarina onlarin dovroys qosulmasini (tobii
kommutasiyali qurgularda), homg¢inin dévrodon agilmasini
(stini kommutasiyali qurgularda) tomin edon impulslar veril-
dikds isloyo bilir. Bu funksiyam idaroetmo sistemlori yerino
yetirir. Idaroetmo sistemlorinin vozifolorini iki osas bondlo
ifado etmak olar:

1. bu vo ya digor ventilin qosulma aninin toyin edilmosi.
Homin zaman anlar1 miioyyon idaroedici signalla giic qur-
gusunun girisine verilir vo onun is alqoritmini toyin edir.
Bununla da son noticade IS ¢eviricinin ¢ixis parametrlo-
rinin, mosolon, ¢ixig coroyaninin vo ya gorginliyinin
qiymatini tayin edir;

2. lazim olan zaman anlarinda ventillorin idarsedici elektrod-
larina verilon idaraedici impulslarin formalasdirilmasi.
Bundan olava, IS bir sira digor funksiyalar1 da yerino ye-

tiro bilor. Masolon, aqreqatin iso salinmasi vo dayandirilmasi,

goza rerimindon miihafiza va s.

Controllable current source
— YRpPaenaemulii UCHOYHUK MOKA. DICKTPUIECKUE 1IeTH, JTU00
NUTAIONINE HAarpy3Ky ONpeJIEIEHHBIM TOKOM, JINOO OTOMparo-

95



M€ 3TOT TOK OT HAarpy3KH. YTpaBlisieMble UCTOYHHUKH TOKa
MO3BOJISIOT 3(P(PEKTUBHO BHITIONHATH YCUIIUTEIBHBIE KACKAIbI
pPa3sHOTO Ha3HAUCHUs, B TOM YHCIIC CIIEIHAIbHOTO Ha3Haue-
HUsA. VX MIMPOKO MPHMEHSIOT B HHTETPATBHON CXeMOTeX-
HUKE, HalpUMep, TPH CO3JJaHUH OTIEPAIIHOHHBIX YCHIIUTEICH.
— idara olunan corayan moanbayi. Yiki miioyyon coroyanla
qidalandiran, yaxud homin corayam yiikdon alan elektrik dov-
rolori. Idarsolunan coroyan monbolori miixtslif toyinatli, o
climlodon xtisusi toyinath effektiv giiclondirici kaskadlar qur-
maga imkan verir. Onlar miixtolif IMS-in, masolon omoliyyat
giiclondiricilorinin istehsalinda genis istifado olunur.

Controlled rectifier

— ynpaeaaemvlil gpinpamumesy. BeIipsiMuTenn, KOTOpble Haps-
Iy C BBIIPSMJICHHEM MEPEMEHHOr0 HampspbKeHus: (TOKa) Tak-
e YIPaBJIAIOT 3HAYCHUEM BBIIPSIMIICHHOTO HAMPSHKESHUS
(TOKa), MOCTPOEHHBIC HA YIPABISIEMBIX BEHTHISNX, YaIlle BCE-
r0 Ha OJIHOOTIEPAIIMOHHBIX THPUCTOPAX. 3aNupaHue THPUCTO-
POB B TaKHMX BBIMPSMUTEISAX MPOUCXOUT 32 CUET U3MEHEHUS
MOJIAPHOCTH BXO/JHOTO MEPEMEHHOTO HampsDKeHUs. J[pyrumu
CIIOBaMH, TIPOLIECC MEPEKITIOYCHIE BEHTUIICH MMPOUCXOINUT Oe3
JIOTIOJTHUTEILHOTO YIPABIISIIONIET0 CUrHajla. Takoe MepeKIto-
YeHHE HA3bIBAIOT €CTECTBEHHBIM. YTIPABICHHE BHIXOHBIM BBI-
NpSIMJIEHHBIM HaNpsiKEHUEM CBOJUTCS K YIPaBJICHUIO BO Bpe-
MEHU MOMEHTOM OTIHUpaHusi Tupuctopa. CyllecTBYIOT TaKxKe
Heynpasisiemble Boinpssmutenu (noncomtrolled rectifier), xo-
TOpBIEC IOCTPOCHBI Ha HEYMPABISIEMBIX BEHTHIIIX (HOAAX ).

— idaraolunan diizlondirici. 1daroolunan ventillor osasinda qu-
rulmus diizlondirici. Garginliyi (coroyam) diizlondirmoklo ba-
rabar hom da diizlondirilmis gorginliyin (corayanin) qiymatini
idaro edir. Oksor hallarda ventil olaraq biromoliyyatl: tiristor-
lardan istifado edilir. Belo diizlondiricilords tiristorlar doyison
giris gorginliyinin qiitbli doyison zaman baglanir, yoni, tiris-
torlarin ¢evrilmosi {li¢iin olavo idaroedici signal tolob olunmur.
Belo proses tobii ¢evrilma adlanir. Diizlondirilmis gorginliyin
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(corayanin) qiymatinin idare olunmas: tiristorun agilma miid-
dotini doyigsmoklo hoyata kegirilir. Bundan basqa idaroolun-
mayan diizlondiricilor (noncontrolled rectifier) do mévcuddur
ki, onlar idarsolunmayan ventillor (diodlar) ssasinda qurulur.

Conversion engineering (conversion technology)

— npeoopazoseamenvnas mexuuka (I1T). Pa3nen >31eKTpOTEXHU-
KA M CUJIOBOW (BBICOKOTOKOBOM) 3JEKTPOHHMKH, pa3zpadarbl-
BAIONINIA CIIOCOOBI 1 TEXHUYECKHE CPEACTBA MPEOoOpa3OBaHMUs
ANIEKTPUYECKOI SHEPTHUH.

— ceviricilar texnikast (CT). Elektrotexnikanmin vo giic (yliksok
coroyanlar) elektronikasinin bir bdlmosidir, osas mogsodi
elektrik enerjisinin miixtalif ¢evrilmoalorini hoyata kegirmok
ticlin Gisullar va texniki vasitolor isloyib hazirlamaqdir.

Converter ( conversion device, transduser)

— npeoopazosamens. OO00IIEHHOE HA3BaHUE DJIEKTPOHHBIX yC-
TPOWCTB, OCYIIECTBIISIIONINX W3MEHEHHs Pa3IUYHBIX Tapa-
METPOB JJIEKTPUUYECKUX CHUTHAJIOB: BEIMYMHY TOKa, Hall-
PSKEHUS, MOIITHOCTH, YacTOThI, aMILIUTYAbI U T.1. B 3aBu-
CUMOCTH OT BBIMOJHICMBIX (DYHKIMH pa3inyaroT YCHIIMH-
TEJH, TeHEPaTOPBI, BRIIPSIMUTENH, HHBEPTOPHI, Ipeodpa3oBa-
TEJW YaCTOThI, UMITYJIbCHBIE MPEOOPA30BATENH MOCTOSHHOTO
HaNpSDKEHUs, UMITYJIbCHBIE MpeoOpa3oBaTeld ypOBHS Iepe-
MEHHOT'0 HampsKEHUs U TOKa, peolOpazoBarenu yucia $as u
T.1. Kaxnas U3 3tux rpynm npeoOpa3oBaTesieil 0XBaThIBAET
0omnbpIIoe  pa3HOOOpa3ue pa3IUYHBIX SIEKTPOHHBIX YCT-
poiicTB. Pa3BuTHe TEXHOJOTMU MO3BOJUIO BBIMOIHATH OOJb-
IMIMHCTBO M3 ATUX MpeoOpa3oBaTesiell B BUAEC WHTETPAIbHBIX
MHKPOCXEM.

— ceviricilar. Elektrik signallarimin miixtolif parametrlorini dos-
yisdiron elektron qurgularinin iimumi adi. Bu parametrlor co-
royan siddoti, gorginlik, giic, tezlik, amplitud vo basqalaridir.
Yerino yetirdiklori funksiyadan asili olaraq ¢eviricilor giliclon-
diricilora, generatorlara, diizlondiricilors, inverslosdiricilors,
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sabit garginlik impuls ¢eviricilorine va s. ayrilirlar. Gostorilon
gruplarin har biri ¢ox boyiik sayda miixtolif qurgular1 ohato
edir. Texnologiyamn inkisafi bu qurgularin oksoriyyatini IMS
soklindo hazirlamaga imkan verir.

Converter control system

— cucmema ynpagnenus npeoodpazoeamenem. CuiaoBas 4acTb
yIpaBIsieMbIX TpeoOpa3zoBaTeieii MOKET paboTaTh MpH TO-
Jade Ha YIPABJISIONIME JJICKTPOABl BEHTWICH HWMITYJIbCOB,
o0ecreunBarOINX UX BKIIOYEHHUE. DTy (YHKIUIO BBITIOIHS-
10T cuctembl yrpasieHus (CY). OyHKIuu cucTeM yrpasie-
HUSI MOTYT OBITH CBEJICHBI K BBIIOJIHCHHIO JBYX OCHOBHBIX
3aja4:

— olpejAelieHHe MOMEHTOB BPEMEHHM, B KOTOpBIE IOJKHBI
OBbITH BKJIFOUEHBI T€ WJIN UHBIE KOHKPETHBIE BEHTUIH.

— (¢GopMHpOBaHHE YIPABIAIONUX HMITYJIBCOB, TEpeaaBac-
MBIX B HY)KHbIE MOMEHTHI BPEMEHH Ha YIPABJISIOIIHC
AJIEKTPO/IBl BEHTUJICH U UMEIONTUX He0OXoauMblie Gopmy,
aMIUTATYAY, JTUTEIHHOCTb.

B npeoOpazoBarensx ¢ uckyccrBeHHoM kommytauuein CY
o0ecrieurBaeT TaKXKe BBIKIFOYCHHE BCHTWICH B OIPE/ICIICH-
HbIe MOMEHTHI BpemeHH. Kpome storo, CY MoxkeT ocyiiec-
TBIISITh TIYCK W OCTAHOBKY arperara, 3alliTy OT aBapHIHBIX
PEXHUMOB U T.JI.

— ¢eviricilarin idara sistemi. 1daroolunan ¢eviricilorin giic sxem-
lori onlarin ventillorinin idaroedici elektrodlarina impulslar
verildikdos isloyo bilirlor. Belo ki, bu impulslar ventillorin qo-
sulmasini tomin edir. Bu funksiyani idaroetmo sistemlari (IS)
yerino yetirir. IS-n funksiyalarim asagidaki kimi ifado etmok
olar:

— ayrt—ayr1 ventillorin qosulmali olduglar1 zaman anlarimin
doqiq toyin dilmosi;

— tolob olunan zaman anlarinda ventillorin idarsedici elek-
trodlarina verilon, zaruri formaya, amplitudaya vo davam-
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etmo miiddatino malik olan idarsedici impulslarin forma-
lagdirilmasi.

Siini kommutasiyali ¢eviricilorde IS hom do miioyyon za-
man anlarinda ventillorin sondiiriilmasini (a¢ilmasini) tomin
edir. Bundan basqa, IS qurgunun iso salimasim vo dayandi-
rilmasini, gaza rejimlorinds miihafizesini vo s. bu kimi funk-
siyalar1 do hoyata kegirirlor.

Counter

— Cuemuuk. L{luppoBoe ycTpoiicTBO, peaHa3HAUEHHOE IS CUe-
Ta KOJIMYECTBA TMOCTYMAIOUINX Ha BXOJ HMITYJIbCOB. Pe3yib-
TaT CYeTa 3alHUCHIBACTCS B ABOMYHOM Koje. MakcuMaibHOE
grcio N, KoTopoe MOKeT ObITh 3alTMCaHO B CUETUHKE, paBHO
(2"-1), rae N — umcno pa3paaoB cueTurka. CUETYUKH CTPOST-
Csl HA OCHOBE CBSI3aHHBIX MEXIY COO0W OTHOTUIHBIX Pa3psii-
HBIX CXEM B KOJIIMYECTBE N, Kaxaas W3 KOTOPBIX COCTOHT W3
TpUTTEpa U KOMOMHAIIMOHHON CXEMBbI, MPeIHA3HAYCHHON IS
(opMHUpPOBaHMS CUTHAJIOB YIPABICHHUS TPUTTEPOM.

— saygac. Daxil olan signallar1 saymaq li¢iin nozords tutulmus
rogamli qurgu. Impulslarin say1 ikilik kodla yazilir. Saygacda
yazila bilon maksimal N odadi (2"-1) kimi toyin edilir, burada
N — saygacin martobalorinin sayidir. Saygac 6z aralarinda bir—
biri ilo bagli olan n sayda eyni ndv moartobo sxemindon iba-
rotdir. Bu sxemlordon hor biri triggerdon vo triggeri idaro edon
signallar1 formalasdiran kombinasiyali sxemdon ibaratdir.

Covalent bond

— koeanenmuaa ceazp. OIUH U3 BUIOB XMUMHUYECKOU CBS3U.
OcymiecTBisieTcs: Mapor AMEKTPOHOB, HAXOIANTUXCS B 001IEM
BJIAJICHUH JBYX COCEIHHMX aToMOB. KoBaneHTHas CBs3bp Ha-
OJr0/1aeTCs B OCHOBHOM B MOJIEKYJIE BOJOPOJAA U MOJIYIpPO-
BOJ/IHUKAX.

— kovalent rabita. Kimyovi rabitonin bir novii. Iki qonsu atom
arasinda timumilogmis, yoni eyni zamanda hor iki atoma
moxsus olan iki elektron vasitosilo yaradilir. Kovalent rabito
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osason hidrogen molekulunda vo yarimkeciricilordo miisahido
olunur.

Critical current

— Kpumuueckuii mox. MaxcumainbHasi BEJIMYMHA MMOCTOSHHOTO
AIEKTPUICCKOTO TOKA, KOTOPBIA MOMKET TPOTEKaTh dYepe3
CBEPXIIPOBOJHUK, HE pa3pyliasi CBEPXIPOBOJAIICE COCTOS-
Hue. [Ipu mpeBBITNIEHNU KPUTHYECKOTO 3HAYCHUS BEIIECTBO
TOJTHOCTBIO WJIM YAaCTUYHO TMEPEXOJWT B HOpMaibHOE (He-
CBEPXIPOBO/IAIIEE) COCTOSTHHUE.

— bohran carayani. Ifrat keciricilik halimt dagitmamaq sortilo
ifratkecirici materialdan ke¢o bilon maksimal coroyan. Cara-
yan siddoti bohran qiymotini kecondo maddo tamamilo vo ya
qisman ifrat kecirici haldan normal hala kegir.

Cryoelectronic device
— Kpuodnekmpounwiit npuoop (Kp3II). TBepaoTENbHbBIE AJEK-
TPOHBIE TPUOOPHI, paboTaIONME TPU KPHUOTCHHBIX TEM-
neparypax. OxjiaxaeHHe OO0 KPUOTEHHBIX TeMIeparyp SsB-
JSIeTCS OJIHUM W3 TMEPCHEKTUBHBIX MyTEH MOBBIMIEHUS YYBC-
TBUTEJIIBHOCTH U3MEPUTEIBHBIX JJIEKTPOHHBIX YCTPOMCTB.
[Ipu moHM>XEHUU TEeMIIepaTypbl YIydIllAOTCs XapaKTepUCTH-
ku oObruHbIX IIIT 1MOAOB M TpaH3UCTOPOB; BO3HUKAIOT pas-
auuHble Guzudeckue 3¢PQGeKThl, KOTOpbIE MOTYT OBITh HC-
MOJIb30BaHbI I CO3JaHUS MPUHILUIHAAIBHO HOBBIX MPHOO-
POB AJIsl perucTpalu ciiadbIX CUTHAJIOB, IS XpaHEHUS U 00-
pabotku uHpopmanuu. Baxkuenmumu u3 3Tux 3G(HeKToB sSB-
astotest CIT (eBepxmpoBoauMocTs), addext xo3edcona, He-
JUHEWHbIE OObEMHBIE WM KOHTAKTHBIE SIBICHUS B OXJIaX-
nennbix 1111, HenuneliHas 3aBucumocth JI1 HEKOTOpBIX OX-
JaXJACHHBIX JAUAJICKTPUKOB OT HAMPSIKEHHOCTU AJIEKTpUYEC-
koro nojs u Ap. K Kp3Il otHOcsATCS oxnaxaaemble mapaMeT-
puueckue I1I1 auonpl, cMecuTenbHbIE JUOAbI, TOJEBbIE TPaH-
3UCTOPBI, HA OCHOBE KOTOpBIX cTposTcs KpD ycunurenu u
cmecutenu. OcoOeHHO MEPCHEKTUBHBI TPAH3UCTOBI C BBICO-
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KoM moJBIKHOCTBIO 3ekTpoHOB (TBIID). B KpD cmecu-
tenax CBY auanasoHa MCHONB3YIOTCA IHUOJHBIE U TPAH3UC-
TOpHBIE CTPYKTYpPbl Ha OCHOBE OXJIQXKJIAE€MbIX KOHTAKTOB
[oTrTku, a Takxke koHTakToB ClI-m3omarop—CII (CUC koH-
TakTbl). B nerexropubix CBY-ycTpoiicTBax HMCHOIB3YHOTCS
takke KpOIl Ha ocHoBe mxozedpconoBckux u CHUC-koH-
TaKTOB, Ha OCHOBE KPHOIIEKTPOHHBIX pPE30HATOPOB pea-
au3ytotcss KpuoreHusle ¢uabTpsl CBU-nuanazona. M3 CII
KaOeJeil M3roTaBIMBAIOT JTUHHUH 3aJICPKKH, BPEMs 3aJICPKKU
KOTOPBIX MOXET BapbupoBaThcs OT lmc 10 1 Mkc. OqHum u3
nepcrnektuBHbIX KpOIl sBnsgercs CII xkBaHTOBBIM MHTEp(dE-
pOMETp — CKBHJ, Ha OCHOBE KOTOPOTO Pa3pabOTaHBl BOJBT-
METpPbI, KOMIIAPATOPbl, MATHUTOMETPHI U Jp. U3MEPHUTEIbHbIC
npubopsl. [lpaktuyecku Bce 3T TpubOpbl 00Ja7aIOT pe-
KOPJTHO BBICOKOM UYBCTBUTEIHHOCTHIO.

— krioelektron cihaz (KrEC). Kriogen temperaturlarda igloyan
bark cisimli elektron cihazlari. Kriogen temperaturlara qodor
soyudulma elektron 6l¢ii cihazlarinin hassasligini artirmaq
ticlin perspektivli tisullardan biridir. Temperatur azaldigda adi
YK diod vo tranzistorlarin xarakteristikalar1 yaxsilagir; miix-
tolif fiziki effektlor bas verir ki, onlar zoif signallar1 qeyd
edon, molumati saxlayan vo emal edon, prinsip etibarilo yeni
olan cihazlarin yaradilmasinda istifado oluna bilor. Bu ef-
fektlordon on miihiimlari ifratkeciricilik, Cozefson effekti, so-
yudulmus YK-do geyri—xotti hocmi vo kontakt hadisolori, bir
sira soyudulmus dielektriklorin DN-un elektrik sahasinin in-
tensivliyindon qeyri—xotti asililigi vo s. KrEC-a soyudulan
parametrik YK diodlar, garisdirici diodlar, saho tranzistor-
larin1 misal géstormok olar. Bu cihazlar asasinda KrE giiclon-
diricilori vo qarigdirict cihazlar yaradilir. Elertronlarin yiirtik-
lityii yiiksok olan tranzistorlar xiisusilo perspektivlidirlor. IYT
diapazonda isloyon KrE garisdiricilarda Sottki kontaktl soyu-
dulan diod vo tranzistor quruluslari, homginin “ifratkegirici —
izolyator — ifratkegirici” (IK—I-1K) kontaktlari istifads olunur.
IYT geydedici qurgularda Cozefson vo “IK—I-IK” kontaktlar
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istifado olunur. Krioelektron rezonatorlar osasinda IYT dia-
pazonu ii¢iin kriogen siizgaclor, 1K kabellordon longimo miid-
doti 1 ps-don 1 mks-o godor olan LX hazirlanir. On perspek-
tivli KrEC-dan biri "skvid" adlanan iK kvant interferomet-
ridir. Skvid asasinda voltmetrlor, miiqayiso qurgulari, maqgnit
Olcli vo digor 6l¢ii cihazlar1 yaradilmisdir. Bu cihazlarin de-
mok olar ki, hamist rekord doracods yiiksok hossasliga
malikdirlor.

Cryoelectronics

— Kpuozennasa jinexkmponuxa (Kpuoilnexkmpounuka, Kp3. Om
2peu. Kpuo — X000, MOpO3 U 2eH — UCHMOYHUK, HPOUCXO0HC-
Oenue). HanpapiieHne SIIEKTPOHUKHU, OXBATHIBAIOIIEE HCCJIe-
JoBaHME crenupuieckux 3PQPeKToB B3aUMOJEHCTBUS dJICK-
TpoMarHuTHoro moiisg ¢ H3 B TBepIpIX Tenax Mpu KpUOTEH-
HbIX TemrepaTtypax (Hmwke 120K) u co3ganue KpruolIeKTpoH-
HBIX NpUOOPOB U YCTPOMCTB, pabOTAIOMIMX HAa OCHOBE 3THUX
apdexroB. CoBpemenHas KpD — komIiekcHas 001acTh 3Ha-
HUH, BKITIOYAIOIAsl CIEAYIOIME OCHOBHBIE pa3enbl: Kpd ma-
tepuanioBenenne; CBY Kp3; ceepxmpoBognukoBas Kp.3J;
unrerpanbHas Kp3; uHppakpacnas Kp3. OgHum u3 Bax-
Heimux 3¢dextoB st Kpd sBisercs cBepXmpoBOIUMOCTb.
[Tpumenenne cBepxmnpoBoaumoctu B KpD 6asupyercs B oc-
HOBHOM Ha 3(dekre [[xo3edcoHa, ¢ KOTOPHIM CBa3aHO CO3-
naHue s1eMeHToB DBA, mapameTpuyeckux ycuiuTesneu, re-
HEPAaTOPHBIX, CMECUTENBHBIX U JIp. YCTPOMCTB, MarHUTOME-
pOB, OOJIOMETPOB U T.I.

— kriogen elektronikast (krioelektronika, KrE. Yunanca Krio —
soyuq, saxta va gen — mansa sozlorindan). Elektronikanin bir
istigamatidir, boark cisimlords kriogen temperaturlarda (120K-
don asagi) elektromaqnit dalgalar1 ilo YD-in qarsiligh tosiri
zaman1 bas veron spesifik effektlorin Oyronilmosi vo bu
effektlor osasinda isloyon cihaz vo qurgularin yaradilmasi ilo
mosguldur. Miiasir KrE — KrE materialsiinashiq; IYT KrE; IK
KrE; inteqral KrE; IQ KrE kimi saholori ohato edon kompleks
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elm sahosidir. KrE iiciin on miihiim effektlordon biri IK-dir.
IK-n KrE-da totbigi Cozefson effektino osaslamr. EHA-1n
elementlorinin, parametrik giiclondiricilorin, generatorlarin,
qarisdirict vo digor qurgularin yaradilmasi mohz bu effektlo
baghdir.

Crystal laser

— Jnazepvl Ha Kpucmannax. Jlazeppl, aKTUBHBIMH DJIEMEHTAMU
KOTOPBIX SBJISIOTCS CJIOKHBIC OPraHNYeCKUEe COSTUHEHUs, 00-
Ja/laloliie CUCTEMOMN COMPSKEHHBIX CBA3€H U MHTEHCHBHBI-
MH TO0JIOCAMH IIOTJIOIIEHUST B OmmkHeH Y@, BUIAUMON HIH
ommxHert MK—oOmactsx crnekrtpa. ['7aBHOM 0COOEHHOCTHIO
JIK sBisieTcsi BO3MOXHOCTb MEPECTPOUKH JUIMHBI BOJHBI Te-
HEPUPYEMOT'0 M3IyYEHHUs B IIUPOKOM JIUANa3oHe JTUH BOJH:
ot 380 HM 110 1,8 MKM.

— kristal asasinda lazer. Belo lazerlordo aktiv element olaraq
miirokkob tizvi birlogsmalor istifado olunur. Bu birlogsmalor
miirokkob rabitolor sistemino, hom¢inin spektrin yaxin UB,
goriinon vo yaxin IQ hissalorinds intensiv udulma zolaqlarna
malikdirlor. Kristal osasinda lazerlorin osas xiisusiyyoti
generasiya olunan siialanmanmin dala uzunlugunu genis dia-
pazonda — 380 nm-don 1,8 mkm-o qodor doyismok imkaninin
olmasidir.

Crystal oscillator (quartz oscillator)

— Keapueentit cenepamop (KI'). MaioMONIHBEIN aBTOrE€HEPATOP
ANIEKTPOMArHUTHBIX KOJIEOAHUN C KOJIeOaTeNbHOU CUCTEMOM,
B COCTaB KOTOPOW BXOJUT KBapLEBbIN MbE303JIEKTPUUECCKUN
pe3oHaTop WM mhe3odneMeHT. [lo cpaBHEHHIO ¢ OOBIYHBIM
TEHEPATOPOM XapaKTEPU3yeTCsl 3HAYUTETHLHO 00Jie€ BBICOKON
CTaOUIIBHOCTBIO YacCTOThI T€HEpUpyeMbIX Kosebanuil. [Ipun-
LU TTOCTPOEHUA AneKTprudeckor cxembl KI' u ero nmeictBust
TaKhe ke, KaKk U Y OOBIYHBIX TE€HEPATOPOB IJIEKTPOMATHUT-
HbIX kojeOanuii. KI' 0ObIYHO M3roTaBIMBAIOT HA YaCTOTHI OT
Heckoapkux KI'm 1o (10—15) MTI'. Mcnonb3ys OTHOCHTEIBHO
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CJIO’KHBIE CXEMBI MONy4yaroT KojeOaHus Ha yactotax g0 100
MTI'1. Momtnocts KI' 00bI9HO HE MpEBBIIIAET HECKOIBKO BT.
[To KOHCTPYKIMH Pa3IU4alOT JUCKPETHBIE, THOPUIHBIC U HH-
terpanbhbie KI'.

kvars generatoru (KG). Rogs sistemi olan, az giiclii elektro-
magqnit ragslori generatoru. Rags sisteminin torkibina pye-
zoelektrik kvars rezonatoru vo ya pyezoelement daxildir. Ge-
nerasiya olunan ragslorin tezliyinin stabilliyi adi generatorlara
nisboton ¢ox yiliksokdir. KG elektrik sxeminin qurulma
prinsipino vo is prinsipino goro adi elektromaqnit rogslori
generatorundan forqlonmir. KG adoton bir ne¢o kHs-don (10—
15) MHs tezliklor {i¢iin nozords tutulur. Nisboton miirokkob
sxemlordon istifado etmoklo 100 MHs-o godor tezlikli rogslor
almaq mimkiindiir. KG-un giicii bir ne¢co Vt-a godor olur.
Konstruksiyasina géro KG diskret, hibrid vo inteqral kimi
qruplara ayrilir.

Current feedback

oopamnasn céa3b no moky. Eciu npu 3aKOpOYEHUN HATPY3KU
curHay oOpaTHOU CBsi3u HE oOpaiaercss B Hylb, TO 3T0 OC
no Toky. [Ipu oOpaTHOW CBSI3M TO TOKY CHUTHAJI OOpaTHOM
CBSI3M MPOIOPIIMOHATICH BBIXOJHOMY TOKY (cM. Takxke: Back
coupling).

carayana gora aks alaga. Ogor yilik qisa qapandigda oks olago
signal1 sifir qiymot almirsa, bu halda oks olaqo coroyana goro
oks olago adlanir. Coroyana goro oks olago zamani oks alago
signali ¢ixig signalina miitonasib olur. (bax homginin: Back
coupling).

Current interrupter

npepvlieameny moxd. DBeCKOHTAKTHBIE NEPEKIIOYAIOIINE
yCTpOHCTBa (CHUJIOBOM 3JEKTPOHUKH), MpeaHa3HAUCHHbIC
JUTSl BKJIFOUEHHUSI U BBIKJIFOUCHMSI HATPY3KH B LIENH TOKA, a B
HEKOTOPBIX CIIy4asX — JUIsl peryJupOoBaHUs MOITHOCTH Har-

PY3KH.
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WX Ha3pIBAIOT TaKKe PEryasTOpaMH WM MEpEeKII0YaTeIIMU.
Pasnuuaior npepeIBaTen MOCTOSTHHOTO M TIEPEMEHHOTO TOKA.
— carayan kasici. Giic elektronikasinin kontaktsiz ¢evirici agar
qurgular1. Osas funksiyasi yiikii corayan dovrasine qosmaq va
dévradon ayirmaqdir, bazi hallarda iso yiikiin giiciinii ds ton-
zimloyirlor. Bazon tonzimloyici vo ya gevirici agar da ad-
landirilirlar. Sabit vo doyison coroyan ¢evirici acarlara ayrilir.

Current mirror ( current follower, current reflector)

— mokoeoe 3epkano (nosmopumeny MmoOKa, Ompajrcamesns
moKa). DIEKTPOHHOE YCTPONCTBO C OJHUM BXOJOM H OJTHUM
WIIN HECKOJIbKMMH BBIXOJIaMH, BBIXOIHOUM TOK (MJIU TOKH) KO-
TOPOTO TIOBTOPSIECT KAaK IO BEJIMYMHE, TAK M TI0 HAMPABJICHUIO
ero BXOAHOW TOK. Ilo BEITIONHSEMBIM (QYHKIIUSM 3TO YC-
TPONCTBO, O CYIIECTBY, SIBISIETCS YHPABISIEMBIM HCTOYHU-
KOM TOKa, KOX(P(QUITUCHT YCUIICHHS MO0 TOKY KOTOPOTO PaBCH
emuanne Ki=1. Takwe moBTOpMTENH, HE OOCCIICYMBAS YCH-
JICHUS TI0 TOKY, IMEIOT JIOCTaTOYHO BBICOKWH KO3 hUIIMeHT
YCUJICHHS 110 HATIPSDHKEHHIO |, CJIEI0BATEIFHO, IO MOITHOCTH.
[ToBTOpUTENH TOKA MOTYT OBIThH BHITIOJTHEHBI HA AJIEK TPOHHBIX
JlaMIIax, TPAH3UCTOpaX, WIH OMEPAIIMOHHBIX YCHIIUTEIISX.

— carayan giizgiisii (carayan takrarlayicisi, carayan aksetdiri-
cisi). Cixis corayant hom qiymoting, hom do istigamatina gora
giris coroyanim tokrarlayan, bir girisi, bir vo ya bir ne¢a ¢ixist
olan elektron qurgusu. Yerins yetirdiyi funksiyalarina gors bu
qurgu mahiyyot etibarilo coroyana goro giliclondirmo omsali
vahido barabor olan (Kj=1) idaro olunan coroyan monboyidir.
Coroyan tokrarlayicilar1 coroyana goro giliclondirmo vermo-
solor do, onlarin gorginliys goro, vo demoali hom do giico goro
giiclondirmo omsallar1 kifayot qodor yiiksok olur. Coroyan
tokrarlayicilar1 elektron lampalari, tranzistorlar, omoliyyat
giiclondiricilori iizorinds qurula bilor.

Current-reversing key ( current switcher)
— Rnepexiouamesib moka. CI/IMMCTpI/I‘IHaﬂ cxeMma, B KOTOpOfI
33,213,HHI>II71 TOK IMPOTCKACT 4YCPE3 TY WUJIN MHYIO €€ BCTBL B 3a-
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BHUCUMOCTH OT moTeHnuana Uy Ha omHOM U3 BX0J0B (pHC.).
[Torenmman E Ha BTOpOM BXOJ€ MOAIECPHKUBAECTCI HEU3MEH-
HbIM. TakuM 0Opa3oMm, rnepBas 0COOCHHOCTD MEePEKITIoYaTeNs
TOKa COCTOMT B TOM, YTO YIPAaBIICHHE OCYIIECTBISETCS HE
TOKOM (KaK B ITPOCTOM KITIOYE), a HAMPSIKECHUEM.

Btopast 0coOEHHOCTH COCTOUT B UCIIOJIb30BAHUHA AKTUBHOTO
peXHMa TpaH3UCTOpa, UYTO O0OECIeunBaeT TOBBIIICHHYIO
CKOPOCTh TIEPEKIIIOUCHHS B CBSA3U C OTCYTCTBUEM 3aJICPKKU
Ha SKCTPAKIIHIO.

— carayan agari (carayan agiricist). Simmetrik sxemdir, verilmis
corayan giriglordon birindoki Uy gorginliyindon asili olaraq bu
vo ya digor qoldan axa bilor (sokil). Ikinci girisdo E potensialt
doyigsmoz saxlanilir. Beloliklo acarin birinci xiisusiyyoti ondan
ibarotdir ki, idaroetmo coroyanla deyil, gorginliklo hoyata
kegirilir.

Uo E

o

Ikinci xtisusiyyat odur ki, tranzistor aktiv rejimdo isloyir.
Bu halda yiikdasiyicilarin ekstraksiyasi ilo olagodar gecik-
molar olmadigi tiglin ¢evrilmonin siirati yiiksok olur.
Current stabilizer
— Cmabuauzamop moka.y CTpONUCTBO, MOJICP>KUBAIOIIEE HEU3-
MEHHBIM BBIXOJIHOM TOK TPH M3MEHEHHUSX HArPy3KH U BXO/I-
HOTO (ITUTAIOIIETO) HAPSKECHMUS.
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— carayan stabillasdiricisi. Giris (qidalandirict) gorginliyi vo ya
yiik doyisdikds ¢ix1s corayanim sabit saxlayan qurgu.

Cutoff mode (cutoff state)

— pedxcum omceuku. Pexxum pabOTHI TpaH3UCTOpa, B KOTOPOM
o0a mepexoAa — SMUTTEPHBIA M KOJIEKTOPHBIM, HaXOASATCS
1oJ1 0OpaTHBIM HaIpsHKeHHEM. BBIXOIHOM TOK TpaH3HCTOpa B
pEeXHME OTCEUKU MPAKTHYECKH paBeH Hyto. [losTomy, sTOT
PSKMM MOXKHO HCIIOJIb30BaTh JJIs pa3MbIKaHUs IICTICH mepe-
T4y ANEKTPUYECKUX CUTHAJIOB. PEXXHM OTCEUYKU COBMECTHO C
PEKMMOM HACHIIIECHUSI OOBIYHO MPUMEHSIOTCS 1T KOMMYTa-
MU KaK CUJIOBBIX, TaK U WH(POPMAITMOHHBIX IeNeH. (CM. TaK-
xe: Bipolar transistor).

— aywrma rejimi. Hom emitter, hom do kollektor kegidi oks
istigamotdo qosuldugda BT-n is rejimi. Aymrma rejimindo
tranzistorun ¢ixis coroyani demok olar ki, sifra borabordir.
Odur ki, bu rejim elektrik dovroalorini ayirmaq ti¢iin istifado
edilo bilor. Tocriibads ayirma rejimi doyma rejimi ilo birlikdo
hom giic, hom do molumat dovroalorinin kommutasiyasi tisiin
istifado edilir. (bax homg¢inin: Bipolar transistor).

Decibel (dB)

— oOeuuben (0b). Onna necsitas Gena: 11b=0,1b. Ynorpe6s-
eTcs yaie, yeM Oen. ben — 3To eMHUIA JECATUIHOTO JIoTa-
PUPMHUYECKOTO YPOBHS HEPreTHUecKoi BenuuuHbl P, (Ha-
pUMep, MOIIHOCTH) OTHOCHTEIBHO HAa4YaJbHOTO ypOBHS Pj
omHoumeHHOU BenmuuHbl: A=Ig|P,/P4| (B). Eciiu P,=10Py, ToO
A=1b; eciiu P,=100P;, To A=2b u T.1. [Ipu cpaBHeHnU 3HaYe-
HUI CWJIOBBIX BEJIWYWH, HANPUMEDP, JABJICHUS, YCKOPCHUS,
TAK)KE UCIIONB3YeTCs B KAYECTBE CIMHUIIBI B COOTBETCTBUU C
BeipakeHneM: A=2Ig(F,/F;)-b. Ilpu wucnons3oBanmu nb s
sHepreruueckux Benmuud A=10Ig|P,/P,| (nb), a anst cumoBbIx

BenmunH: A=20Ig|F,/F,| (nb). st sHEpreTHYecKuX BEIHIUH
A=11b ecou P,=1,259P;, a nna cunoBbix  BenmnuuH A=11b
ecmn0 F,=1.122F;. (cm.takxe: Amplification gain)
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— desibel (dB). Bel adlanan 6l¢ii vahidinin onda bir hissosi:
1dB=0.1B. dB belo nisbaton daha ¢ox isladilir. Bel — hor han-
s1 bir kamiyyatin cari qiymoatinin baglangic qiymotino nisbo-
tinin onluq logarifmlo ifado vahididir. Energetik komiyyatlor
(masolon, giic) miigayiso edilirso  A=lg(P,/P,)'B. Ogor
P,=10P, olarsa — A=1b; P,=100P; oldugda A=2B va s. Qiivva
ilo bagh komiyystlorin (mosalon, tozyiq, tocil) qiymatlori
miiqayiso olunduqda bel ilo bu sokildo ifads olunur:
A=21g|F,/F| (B). Energetik komiyyatlor dB ils ifado olunursa:
A=10Ig|F,/F;| (dB). Qiivve ilo baghh komiyyatlor {igiin
A=20Ig|F,/F;| (dB). Energetik komiyyatlor {igiin ogor
P,=1,259P; olarsa, onda A=1dB; qiivvo komiyyatlori ii¢iin
F,=1.122F; oldugda A=1dB olur. (bax homg¢inin:
Amplification gain)

Decimal - to binary convertion
— OdecamuuHo— O06ouuHoe npeodpazoeanue. ]l mnepeBoaa
JECSITUMHOTO YKCIa B IBOMYHOE HEOOXOUMO:

Hecstuu- | nenutens | ocratok | Ludpsr aBo-
HOE YHCJIO WYHOT'O YHC-
na
a0
a1
az
a3
a4
as

=W

4
7

N |~
NININNININ
PO OO o

1. mocnenoBaTeNbHO BBHIMOIHATH JEICHUE UCXOIHOTO IEJIOr0
JECATUYHOTO YHCJIa U TIOJYy4aeMbIX IEJIBIX OCTaTKOB Ha 2
(ocHOBaHME JBOMYHOM CHUCTEMBI) JI0 TE€X MOP, [IOKA HE OC-
TaHETCSI OCTATOK, MEHbIIIE IETUTEIS;

2. 3amucaTh TMOJYYCHHBIE OCTAaTKM B OOpaTHOM TMOPSAKE:
Apy=anan1 ....a1°ag
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B kawyecTBe mpuMepa pacCMOTPHM TMEPEBOJ IECATUIHOTO
yrcna 34 B IBOMYHYIO CHCTEMY, 3aITUCHIBAsl PE3YNIbTaThl B Ta0-
JULLY:

B pesynbrare nonydaem nsouunoe uuciio: 100010.

— onlug-ikilik ¢evirma. Onluq say sistemindo verilmis odadi
ikilik sistemdo ifados etmok iigiin asagidakilari etmok lazimdir:
1. ilkin onluq adadi ardic1l olaraq bdlondan kigik qaliq qalana

qadar 2 rogamina (ikilik say sisteminin asasina) bolmali:

1. alman qahqlar1 oksardiciligla yazmali:  Ap)=a,-an
*....d1°qp

Misal olaraq asagidaki cadvalda onluq sistemds verilmis 34

odadinin ikilik sistema ¢evrilmasi gostaorilmisdir.

onluqgodad | bdlon | qaliq | Ikilik adodin

rogomlori

34 2 OA ap A

17 2 1 ai

8 2 0 ay

4 2 0 as

2 2 0 a4

1 2 1 as

Gorilindiiyli kimi, noticado 100010 ikilik odod alinir.

Decoder (decipherer)

—  Oemugpamop. KoMOMHALIMOHHOE YCTPOMCTBO, B KOTOPOM
MpU KaKJIOW KOMOMHAIUU BXOJIHBIX JIOTHUYECKUX TEPEMEH-
HBIX (OpMHUpYETCS €IWHUYHBIA CHUTHAT TOJBKO HA OJHOM
BbIXoJie. [IpryueM, cUrHaI TOSIBIsSIETCS HA TOM BBIXOJIE, JIeCs-
TUYHBIM HOMEpP KOTOPOTO COOTBETCTBYET JBOMYHOMY KOIY.
PaccMoTpuM onmH mpuMep: mpearnoioxkum, 9to A=1, A,=0,
A3=0, A,=1, T.e. uncio 1001 B gBomuHOM KoJe. B nmecsaruu-
HOM KOJI€ 3TO YHCJIO COOTBETCTBYET 9, T.€. MPHU JAaHHOU KOM-
OMHAIIMU BXOJHBIX MEPEeMEHHBIX Fg=1, Ha OCTaIbHBIX BBIXO-
nax nosiButcs norundeckuit «0». Kak u mmdparopsl, aemud-
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paTopel Takke ObIBAIOT MOJIHBIMM W HEMOJHbIMHU. Ywucio
BXOJIOB U BBIXOJOB IMOJIHOTO JIeMIM(paTopa CBSI3aHbI COOT-
HomenueM M=2", rie M — YKMCIIO BBIXOAOB, a N — YUCIIO BXO-
noB (cm. Cipherer). Eciu B pabote nemudparopa UCHOIb3Y-
€TCsl HE TIOJTHOE YMCJIO BBIXOJIOB, TO OH SIBJIIETCS HEMOJHBIM.
Tax, Hanpumep, ecnu aemudparop umeet 4 Bxojaa u 16 BbI-
XOJIOB, TO OH SIBJISIETCS MOJIHBIM, a €CJIM YUCIIO BbIXOJ0B 10
wi 12, To oH HenonHbIH (puc). Tabnuila UCTHHHOCTH Je-
mudparopa, umerolero 4 Bxoja coctout u3 16 crpok u 16
CTOJIOLIOB M OH peaju3yeT CJeAyIolUe JIorhdeckue (QyHK-

wan: Fy = Aid2 AsAs; Fi= AiAz AsA,; F, = A1d2AAss.....;
Fs = AAAA,

JemmdpaTop 0AHO U3 LIUPOKO MCHOJIB3YEMBIX JIOTHH-
YEeCKUX yCTpOMCTB. Jlemmudparopsl MIKPOKO UCHIOIB3YIOTCS B
KadyecTBe NnpeoOpaszoBaTesiell N—pa3psaHbIX ABOUYHBIX KOJOB
B JICCTHYHBIN, @ TaKXkKe Ul TOCTPOCHUS Pa3IUYHBIX KOMOU-
HAllMOHHBIX YCTPOMCTB.

Fo
Fi
F2
F3
Fa
Fs
Fe
F7
Fs

Fo

DC

© 00O N O Ul W N P O

— sifraagici (sifraoxuyucu, desifrator). Girisloro verilon montiqi
doyisonlorin hor bir kombinasiyasinda c¢ixislarimin ancaq
birindo montiqi”1”-0 borabar signal formalasan, digor
cixiglarinda iso montiqi “0” yaranan kombinasiyali qurgu.
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Bu zaman signal o ¢ixigda yaramr ki, onun sira ndmrasi
girigdoki ikilik koda uygun olsun. Bir misala baxaq. Forz edok
ki, A=1, Ay=0, A;=0, A,=I. Ikilik kodla bu 1001 ododidir,
onlug kodla bu odod 9-a uygundur. Yoni, giriso verilon
doyigonlorin bu kombinasiyasinda Fg=1, biitiin basqa
cixislarda iso montiqi sifir almacaq. Sifroloyicido oldugu
kimi, sifroagicilar da tam vo natamam olur. Tam sifroagicinin
giris vo ¢ixislarinin sayr m=2" ifadosi ilo baghdir. Burada m—
cixislarin, n iso girislorin sayidir. ©gor sifroagicinin isindo
¢ixislarin hamaisi istifado olunmursa, o natamamdir. Masalon,
sifroagicimin 4 girisi vo 16 ¢ixis1 varsa, o tam sifroagicidir;
ogor 4 girisi vo 10 yaxud 12 ¢ixis1 varsa, o natamamdir (5ok).
4 girisi olan sifroa¢icimin haqiqilik cadvalinin 16 sotir vo 16
stitunu var, o asagidaki montiq funksiyalarini yerino yetirir:

Fo=Aid2AsAs;F = AiA2 AsA,;  F, = AiA2A A, ...
Fis = AAAA,. Sifroagict ¢ox genis istifado olunan montiq

qurgularindandir. O n—doracali ikilik kodlar1 onluq kodlara
cevirmak Uciin, hom¢inin, miixtalif kombinasiyali qurgular
yaratmagq Ug¢iin istifado olunur.

Decrement counter (down counter, subtract counter)

— ebtyumarouwuil cuemyux. C4eTINK, B KOTOPOM MOCTYIJICHUE
KaXJ0ro CUETHOIO HMIYJbCa HAa €ro BXOJ MPUBOIUT K
YMEHBIIEHUIO COCTOSIHUS CYETUMKA HA €AMHUIY JECATUYHOTO
koja. Hampumep, eciiu cueT4yuk UMEET TPH pas3psaia U B HEM
Harmmcad 111, (7,9), TO HOCTyIUIEHHE OJHOTO HMITYJIbCa Ha
€ro BXOJ mepeBeaeT cueTdyrk B coctosuue 110, (619). Ecim
cuetyrk Haxoautcs B coctosiaum 000, (019), TO MOCTYyIUICHHE
OJIHOTO CYETHOT'O MMITYJIbCa MEPEBEIET €ro B coctosiHue 111,
(710).

— ¢ixict saygac. Belo saygacin girisino hor bir sayilan impuls
daxil oldugda o onluq kodun bir vahidi qodor asagi hala kegir.
Maoasalon, saygacin ii¢ moartobasi varsa vo onda 111, (74)
yazilibsa, onun girisina bir impuls daxil oldugda, o 110, (64)
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koduna uygun hala kegir. ©gar saygac 000, (0,0) halindadirsa,
onda bir impuls daxil olduqda o0 111, (7o) halina kegar.

Degenerative feedback (invers feedback, negative feedback)

— ompuyamenvnaa oopamnan ceéa3v. Ecin Ha BXoJie yCTPOU-
CTBa CKJIQJBIBAIOTCS CUTHAJBI Pa3HbIX 3HAakoB, To OC 4B-
asiercs orpunarensHoit (OOC). B aTom ciiyyae Ha BXoJe cxe-
MBI IEUCTBYET PA3HOCTHBIM CUTHAJI, KOTOPBIM MEHBIIIE BXOJI-
Horo. EcTrecTBeHHO, 4TO B 3TOM Clly4ae BBIXOJHOM CHUTHAJ
Takke ymeHblaerca. OnHako npu ucnonbzoBanuu OOC mo-
BBINIAETCS CTAOMIBHOCTH BBIXOJHOTO CHTHAJIA, YMEHBIIIAFOTCS
€Tr0 UCKKEHUS, B ITUPOKOM JHAIa30He 9acTOT KO3 HUIueHT
YCUIICHUSI OKA3bIBACTCSI HE 3aBHUCSAIIMM OT YaCTOTHI U T.J1. (CM.
takxke: Back coupling).

— manfi aks alaga. Qurgunun girisindo oks isarali signallar top-
lanarsa, bu monfi oks slago adlanir. Monfi ©O zaman sxemin
girisindo giris vo ©O signallarimn forqi tosir gostorir, bu
signal giris signalindan ki¢ik olur. Aydindir ki, ¢ixis signal
da azalir. Lakin, monfi ©O istifade olunan zaman ¢ix1s siqna-
linin stabilliyi artir, tohriflori azalir, genis tezlik diapazonunda
giiclondirmo omsali tezlikdon asili olmur va s. (bax homginin:
Back coupling).

Degree of integration

— cmenenv unmezpayuu. Ilokazarenp, XapaKTepU3yHOUIUN
CJI0’KHOCTh MHTETPAJIbHON CXEMBI, YUCJIEHHO OMNPEHENSETCS
BeIpakeHrneM: K=IgN, rae N—uucio seMeHTOB, BXOIAIINX B
UHTETpaAIbHYIO cXeMy, 3HaueHue K okpyrisiercs 1o Onmxaii-
HIETro LEJIO0ro Yucia B CTOPOHY yBenunuyeHusd. Hampumep, mist
UC, conepxamux g0 10 snementos, K=1; ot 11 no 100 ame-
MeHTOB — K=2 u 1.1. OxHako, Jaie Jjs OLICHKH CIIOKHOCTH
NC nonp3yroTcss BEIMUYMHOM, OMNpPENeisieMOil KOJIUYECTBOM
anemenToB UMC, 3akitoueHHBIX B OJJHOM Kopiyce. B 3aBu-
CUMOCTH OT cTeneHu uHrerpanuu pasnudaror UMC cpenneit
CTENEeHU HUHTerpanuu, coaepxamue a0 1.000 snemMeHTOB;
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o6oneiue UMC (BUC), cogepxkamue a0 10.000 >meMeHTOB;
ceepxbonpimme UMC (CBUC), comepxamue 6osee 10.000
AIIEMEHTOB B OJIHOM KpUCTaJlIe. B HacTosIee BpeMst 0CBOSHO
npousBoicTBO 1HppoBeix MMC, comepkamux Oosee cra
MTMOHOB MOII TpaH3UCTOPOB B OJHOM KpPHUCTAILIIE.

— inteqrasiya daracasi. IMS-n miirokkobliyini xarakterizo edon
gostorici; K=IgN kimi toyin olunur. Burada N— IMS-o daxil
olan elementlorin sayidir, K—on yaxin boyiik tam odado qador
yuvarlaqlasdirilir. Mosalon, 10-a godor elementi olan IMS
iiciin K=1, 11-100 element halinda — K=2 va s. Lakin ¢ox
vaxt IMS-in no dorocodo miirokkob oldugu vahid gdvdoda
yerlosdirilmis elementlorinin say1 ilo toyin edilir. Inteqrasiya
dorocosindon asili olaraq orta (1.0000 godor elementi olan);
boylik (10.000-0 godor elementi olan); ifrat bdyiik (10.000-
don artiq elementi olan) IMS-lor ayrilir. Hazirda bir kristalda
100 milyondan artiq MOY tranzistoru olan rogomli IMS-lor
istehsal olunur.

Delay circuit (delay line)

— aunusn 3adeprcku (JI13). YerpoiicTBa 11 3aJepKKU BO Bpe-
MEHU DPACHPOCTPAHSIOMIMNXCS JJIEKTPOMAarHUTHBIX CUTHAJIOB.
B 3aBucumoctu ot tuna JI3 Bpems 3anepxku t; MOxer co-
CTaBJIAITh OT JI0JIEW MKC /10 A€CSITKOB MKC. CyIIeCTBYIOT 3JI€K-
Tpuueckue u akycrtuueckue JI3. B asnexrpuyeckux JI3 3a-
Jep’KKa CUTHaja OCYIIECTBISETCS 3a CYET YBEIMYEHUS MPO-
X0aUMOro UM mytu. K HUM OTHOCSTCSI KOaKkcallbHbIE Kabenu,
MOJIOCKOBBIE JIMHUH, PaJMOBOJIHOBOJBI, KOTOpBIE OOEcHedu-
BafOT Mautbie 1, (monu Mkc). 3agepkku B Teuenue 0,1-20 Mkc
NOJIy4alOT B MCKYCCTBEHHBIX 3neKkTpuyeckux JI3 , koTopbie
MPEICTaBISAIOT COOOM IEMOYKy 3BEHbEB, COCTOSIIMX M3 Ka-
TyLIEK WHJIYKTUBHOCTH M KOHJeHcaTopoB. Bennuuna t, B Ta-
kux JI3 3aBHCHUT OT uuClla 3BEHBbEB, CXEMBI COEIMHEHHUs Ka-
TyIIEK WHIYKTUBHOCTH U KOHJEHCATOPOB B KaXK/10W 3BEHE, a
TaKK€ 3HAYCHUM MX UHAYKTUBHOCTEHW M €MKOCTEH. AKYCTH-
yeckue JI3 cocTosAT U3 BXOJHOTO M BBIXOJHOTO 3JEKTPOAKY-
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CTHYECKHUX MpeobpazoBaTeseil u 3BykonpoBoja. s 3aaepx-
KM DJIEKTPOMArHUTHOTO CUTHaJIAa B aKkycTudeckux JI3 cHayana
€ro mpeoOpa3yloT B aKyCTUYECKUW CHUTHAN, TIOCJe TIpo-
XOXKICHUS TO 3BYKOMPOBOAY OIPEJCICHHON JUIMHBI BHOBB
npeoOpa3yloT B JJIEKTPOMArHUTHBIA. J[JI1 W3roTOBIEHUS
akyctuueckuX JI3 wucnone3yror twieHkn CdS, ZnO,, miac-
TUHKU ThE30KEPAMHKH, KPUCTAIUIBI KBaplia U Jp., KOTOPHIC
HAMBUISIOTCS WK 3aKPETUIIOTCS HA TOPIEBBIX TTOBEPXHOCTSIX
3ByKompoBoja. Paznuuaror akyctuueckue JI3 Ha OAB u Ha
ITAB. 3nauenue t, B akyctuueckux JI3 mocturaer aecsiTkoB
MKC, 9TO OOYCIIOBIIEHO MaJIOMl CKOPOCTBHIO PaclpOCTpPaHEHHUS
aKyCTHMUYECKHMX BOJIH B TBEpABIX Tenax. OCHOBHON 0COOEHHO-
cthio JI3 Ha [TAB saBnsercst To, 4TO CKOPOCTh paclpoCcTpaHe-
uust IIAB B 10° pa3 Hibke CKOPOCTH PaCIPOCTPAHCHHUS HICK-
TPOMAarHUTHOM BOJHBI. JTa 0COOCHHOCTh OJIaronmpHUsITCTBYET
CO3JIaHMI0 MHUKpOMHHHATIOpHBIX JI3 (cM.Takxke: Acoustic
delay line)

langitma xatti (LX). Elektromaqnit rogslorinin yayilmasini
miloyyon zaman orzindo longitmok ii¢lin qurgu. Noviindon
asili olaraq t; longitmo miiddoti mks-in hissalorindon onlarla
mks-a godar ola bilar. Elektrik vo akustik LX var. Elektrik
LX-do signalin longidilmasi onun kegdiyi mosafonin artiril-
masi hesabina bas verir. Misal olaraq, t;-in mks-in hissalori
godor kicik giymatlorini tomin edon koaksial kabellori, zolaq-
lanmig xatlori, radio dalgalarin otiiriictilorini géstormok olar.
0.1-20 mks longimo miiddatlori induktivlik sargaclar1 vo
kondensatorlardan ibarat halqalarin amols gotirdiyi zoncirdon
ibarat olan siini elektrik LX-do almr. Belo LX-do t, hal-
qalarin sayindan, halqalarda sargaclarin vo kondensatorlarin
gosulma sxemindon, eloca do induktivlik vo tutumlarin qiy-
motlorindon asilidir. Akustik LX giris va sixis elektroakustik
ceviricilordon, vo sosétiiriiciidon ibaratdir. Akustik LX-do
elektromaqnit signalint longitmok {i¢iin o ovval akustik
signala ¢evrilir, miioyyon uzunluqlu sasétiiriiciidon ke¢dikdon
sonra yenidon elektromaqnit signala g¢evrilir. Akustik LX
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hazirlamagq tisiin sosotiiriiciiniin uc hissalorine ¢okdiiriilmiis
vo ya borkidilmig CdS, ZnO, tobagolori, pyezokeramik
16vholor, kvars kristallar1 vo s. istifado olunur. Akustik LX
hom HAD, hom do SAD osasinda qurula bilor. Bork ci-
simlordo akustik dalgalarin yayilma siirati ki¢ik oldugundan
akustik LX-do t; onlarla mks qiymot alir. Mosalon, bark
cisimlordo SAD-n yayilma siiroti elektromaqnit dalgalarina
nisboton 10° tortib kicikdir. Bu iso mikrominiatir LX
yaratmaq Uglin yaxst imkanlar yaradir (bax homginin:
Acoustic delay line)

Demultiplekser

— Oemynvmuniekcop (yCmpoiucmeo pazynjiomHeHus KaHa-
J108). Y CTPOMCTBO, KOTOPHIN 0OecTieunBaeT rnepeaayy mudpo-
BOM mMH(MOpMAIIUU, TOCTyHAIONEH M0 OJHOW BXOIHOMW JIMHUU
Ha HECKOJIbKO BBIXOJIHBIX JIMHUN B jKEJIaeMOM TOCIeoBa-
TETHLHOCTH B 3aBUCUMOCTH OT KOJia Ha aJpeCHBIX Bxodax. Ta-
KM 00pa3oM, B ()YHKIIMOHAIHPHOM OTHOIICHHUH JI€MYJIbTHII-
JIEKCOP TMPOTUBOIOJIOXKEH MYJIbTUIUIEKCOPY. JlemynpTui-
aekcopsl o6o3Hayator yepes DMX wnu DMS. Ecnu coot-
HOIIIEHHE MEXKIY YHCIOM BBIXOJIOB N U YHUCIOM aJ-PECHBIX
BXOJIOB M onpejensercs cooTHomenueM N=2", To MyJIbTHUII-
JIEKCOp HAa3BIBAIOT TOJNHBIM, Tpu N<2™ OH ABIAETCA HEMOI-
HBIM.

— demultipleksor (kanallart seyraldici qurgu). Bir giriso daxil
olan signalin verilmis ardicilliqla bir ne¢a ¢ixisa otlirlilmasini
tomin edon qurgu. Har bir halda signalin 6tiirtildiiyii ¢ix1s un-
van girisino verilon kodla toyin olunur. Goriindiiyli kimi,
demultipleksor funksional baximdan multipleksorun oksidir.
Demultipleksorlar DMX va ya DMS kimi isare olunur. ©gor
¢ixiglarin say1 n vo girislorin sayr m arasinda olago n=2"
soklindodirsa, demultipleksor tam, n<2™ oldugda natamamdir.

Dependability of integrated circuit (Reliability of integrated circuit)

— Haoexycnocmy unmezpanvhvlx cxem. OIVH U3 TIaBHBIX (ak-
TOPOB, OOECIEUYUBIINUX PA3BUTHE MHKPOIIEKTPOHUKH KakK
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0c000T0 HAyYHO—TEXHUYECKOTO HampaBieHus. Hage:xHOCTb
oTIpeneNsieTcs mapaMeTpaMu, COBOKYITHOCTh KOTOPBIX Xapak-
TepusyeT kadecTBo MC. B ocHOBe MOHSATHS HAJAEKHOCTH Jie-
KHUT 0€30TKAa3HOCTH BBHITOJHEHHS 33JaHHBIX (DYHKIIHIA B OT0-
BOPEHHBIX PEKHMMax W B TCUCHHE 3aJJaHHOTO MHTEpBaa Bpe-
MEHHU.

— inteqral sxemlarin etibarliligi. Mikroelektronikanin inkisafim
tomin edon amillordon biri. Etibarliliq IMC-in keyfiyyatini
xarakterizo edon parametrlorls toyin edilir. Etibarliliq dedikda
cithazin nozordo tutulmus funksiyalarini ovvalcodon verilmis
rejimlordo vo verilmis zaman intervalinda miintozom sokildo
yering yetirmosi nazords tutulur.

Depletion layer

— o00eonennwtit caou. Ciol NOJYNPOBOJHUKA C MOHUKEHHON
MIPOBOJAMMOCTEIO, B KOTOPOM KOHIICHTpAITUsl OCHOBHBIX HOCH-
TeJeH 3apsia MEHbIe, YeM B OCTaabHOM oObeMe. [losBmuser-
Csl HAa KOHTAKTE MeTalljla ¢ MOJYNPOBOJIHUKOM, P—N TIepexoie,
reTepornepexo/iec B pe3yibTaTe Mepexofa 4acTH CBOOOIHBIX
JJICKTPOHOB M3 TMPUKOHTAKTHBIX CJIOCB TOJYNPOBOJTHHKA B
MeTaJll Wik B JIpyrue obJacTu Moiaymnpo-BogHUKA. Takue me-
PEXOBI MPOJIOIKAIOTCS 0 YCTAHOBIICHUS PaBHOBECHS, T.C.
JI0 BbIpaBHMBaHMs ypoBHeH depmu MeTaiia U MOJIyIpPOBOJI-
HuKka. KoHTakT MeTramia ¢ 00eTHEHHBIM CJIOEM MOJYIPOBOI-
HUKa 00J1aJJaeT BBHICOKMM OapbepHbIM conpoTuBieHueM. [lo-
9TOMY €r0 Ha3bIBalOT OJOKUPYIOIIUM WM OapbepHBIM. (CM.
takoke: Barrier layer)

— yoxsullagmis tabaga. Y arimkesiricinin oasas hocmino nisboton
asag elektrikkegiriciliyino malik olan tobaqasi. Belo tobagoado
yiikdasiyicilarin konsentrasiyast hocmdokino nisboton kigik
olur. Yoxsullasmis tobago metal ilo yarimkegiricinin
kontaktinda, p—n kegiddo, heterokegiddo sorbast elektronlarin
bir hissosinin kontakt yaxinligindaki tobagolordon metala vo
ya yahimkeciricinin bagsqa hissosino keg¢mosi noticosindo
yaranir. Belo kegidlor tarazliq hali yaranana godor, yoni, metal
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va yarimkegiricinin Fermi saviyyoalori boraborlosona qodor
davam edir. Metal ilo yarimkegiricinin yoxsullagmis tobagqoe-
sinin kontakt1 yliksok ¢opor miigavimetino malik oldugu {i¢iin
baglayic1 (bloklayici) kontakt adlandirilir. (bax homginin:
Barrier layer)

Deposition

— ocaxcoenue. TexHOIOTMYECKask OINEpalMsi, B X0JI€ KOTOPOH
MaTepHrall OCAXKIACTCS B BU/IE TOHKOH IJICHKU HA MOJIJIOKKY.

— ¢Okdiiriilma. Hor hans1 materialin althq iizorindo nazik tobogo
soklindo ¢okdiiriildiiyii texnoloji proses.

Design layout and validation

— npoekmuposanue mononozuu u npoeepka. imeercs B BUAY
NPOEKTUPOBAHUE TOIMOJIOTMH MUKPOU3JCIUS U TPOBEpKa
MIPABIWIIBHOCTHU TIPOCKTUPOBAHMSI.

— topologiyanin layihalandirilmasi va yoxlanmasi. Mikrosxemin
topologiyasimin layiholondirilmoasi vo onun diizglinliiyiiniin
yoxlanmasi nozords tutulur.

Design of experiments

— naan (naanuposanue) Ikcnepumenma. [ ltanupoBaHue sKcC-
MEPUMEHTa — 3TO CHEIHAIbHAs METOOJIOTHS, HCTIONb3yeMast
JUIs TIONy4YeHUs: HauboJjiee BaXKHBIX JaHHBIX M3 JKCIe-
pumenTa. IlpuMensercs, kak MpaBUiIo, B YKCIEPUMEHTAX CO
MHOTHMH OTIpEIeISIEMbIMH TIepeMeHHbIMUA. OXBaThIBaeT CO0-
CTBEHHO DPa3palbOTKy IUTaHA, OPTaHHW3AIMI0 €Tr0 OCYIIEeCTB-
JeHUsI ¥ KOHTPOJb 3a BbINoJHeHueM. K uuciy BakHeHIux
3a/la4 TUIAHUPOBAHUS AKCIEPUMEHTA OTHOCATCS IMOBBIIICHHUE
3¢ GEKTHBHOCTH SKCIIEPUMEHTA B IENISIX KOHIICHTPAIUU Ma-
TEPUAILHBIX BJIOKCHHA HAa BAXHCWIINX HANpPaBJICHUSAX, a
TaK)K€ Y4eT OIbITa MEPEIOBBIX HAYYHO — TEXHUYECKUX KOJI-
JIEKTUBOB pa3pabOTUHKOB.

— tacriibanin plant (planlagdirimasy). Xiisusi metodologiyadir.
Adoton tocriibo zamani on miithiim molumatlar1 oaldo etmok
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mogsadilo totbiq edilir. Bir gqayda olaraq miirokkab, coxlu
sayda doyisonlor toyin edilo bilon tocriibslor hazirlanarkon
istifado olunur. Bu plana bilavasits planin hazirlanmasi, onun
hayata kegirilmosinin togkili vo nazarat daxildir. Tacriibonin
planlagdirilmasimnin miihiim vazifalorindon biri maliyys ve-
saitlorini asas prioritet istigamatlora yonaltmok vo bununla da
tocrilbonin  effektivliyini  yiiksoltmok, homg¢inin qgabaqcil
elmi—texniki tocriibani nazors almaqdir.

Dielectric (insulator)

— Oounekmpuk (uzonsamop). BeuiecTBa, OTHOCHTEIBHO ILIOXO
MPOBOJSAIIHE JIEKTPUYECKUH TOK. Y JEIBHOE CONPOTUBIIEHUE
JTUAJIEKTPUKOB HMEET TMOPSI0K p2108 OM-cM. OCHOBHBIM
CBOMCTBOM AMDJIEKTPHUKA SIBISIETCS UX CIIOCOOHOCTH K MOJIS-
pU3alliy BO BHEIIHEM AJIEKTPUUECKOM ToJie. JIUINeKTpUKu —
9TO BEIIECTBA, B KOTOPHIC B OTIUYUE OT METAJIOB IPOHUKAET
BHEIIIHEE AJICKTPUYECKOE IMOJIE€ U KOTOPHIE CIIOCOOHBI CO3/1aTh
CTaTUYECKOE DIIEKTPUUYECKOE TOJie BOKpYT celsi. PaznmuyaroT
NACCUBHBIEC U aKTHBHbIE NU3JEKTpUKU. CBOMCTBA MACCUBHBIX
JUDJICKTPUKOB HE 3aBUCST OT BHEIIHUX SHEPTETHUECKUX BO3-
JNEeUCTBUU. VX HMCIIONB3YIOT B Ka4eCTBE JJIEKTPOU3OJISLIMOH-
HBIX, KOH/IEHCATOPHBIX, KOHCTPYKIIMOHHBIX MAaTE€pPHUAIOB, OII-
TUYECKUX cpenl u T.1. CBONCTBA aKTUBHBIX TUAICKTPUKOB 3a-
BUCAT OT BHEIIHUX OJHEpreTHueckux Bo3zaeiicTBuil. Hc-
NOJB3YSl 3TU 3aBUCHUMOCTH CO3[AIOT pasiuyHble (YHK-
[MOHAIBHBIE AJIEMEHTHI. VCronb3ysi akTUBHBIC TUAIEKTPUKHU
MOXHO OCYILECTBIISITh TEHEPALMIO U YCHIICHUE 3JIEKTpUYec-
KAX ¥ ONTHYECKHX CHUTHAJIOB, MX MOAYJSIMIO; Mpeodpa-
30BaHHE AKYCTHYECKUX KOJICOAHUI B AIIEKTPUYECKUE; COX-
paHeHue nHGOpMaLUK B TAMATH U T.]I.

— dielektrik (izolyator). Elektrik coroyanimi pis kegiron mad-
dolor. Xiisusi miiqavimatlori p2108 Om-sm tortibindo olur.
Osas xassosi xarici elektrik sahosindo polyarlasma qabiliy-
yotidir. Metallardan forqli olaraq elektrik sahosi dielektriko
niifuz edo bilir vo onlar otrafda statik elektrik sahosi yarada
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bilirlor. Dielektriklor passiv vo aktiv kimi iki qrupa boliiniir-
lor. Passiv dielektriklorin xassalori xarici energetik tasirlordon
asili olmur. Onlardan elektrik izolyasiyasi, kondensator vo
konstruksiya materiali kimi, optik miihit vo s. kimi istufada
olunur. Aktiv dielektriklorin xassolori xarici energetik tosir-
lordon asili olur. Bu asililiglardan istifado etmoklo miixtolif
funksional elementlor yaradilir. Aktiv dielektriklordon istifado
etmoklo elektrik vo optik signallarin generasiyasi vo giiclon-
dirilmoasi, onlarin modulyasiyasi, akustik rogslorin elektrik
rogslorino ¢evrilmosi, molumatin yaddasda saxlanmasi vo s.
hoyata kegirilir.

Dielectric amplifier

—  OudneKmpuuecKuil ycuaumess. YCUINTEIb AJICKTPUICCKHX
KOJIeOaHWH, B KOTOPOM YCHJICHHE CO3/IaeTCs HM3MCHCHHUEM
€MKOCTH KOHJIEHCATOpa C CETHETOIIEKTPUKOM TIPH H3MEHE-
HHUH [T0ABOAMMOIO K HEMY HaNpsIKCHHU.

— dielektrik giiclandirici. Elektrik rogslorinin giiclondiricisi.
Giiclonmo kondensatora totbiq edilon gorginlik doyisdikdo
onun tutumunun doyismosi naticisindo bas verir. Belo qurgu-
larda kondensator dielektriki olaraq seqnetoelektrikdon isti-
fado olunur.

Dielectric loss

— Ouliekmpuueckue nomepu. IDIEKTPUYECKAas MOIIHOCTD,
YacTh PHEPTUU AIEKTPUUECKOTO TOJIs, 3aTpauyrBaeMasi Ha Ha-
IPEeB AMUAJICKTPUKA, HAXOJSAIIETOCs B DJIEKTPUUYECKOM TMOJIE.
[ToTepu B nudneKTpUKax HaOMIOJAeTCsl Kak B MEPEMEHHOM,
TaK ¥ IOCTOSTHHOM TOJIsIX. [[J1s1 KOMTMYeCTBEHHOM XapaKTepuc-
TUKH TIOTEPh HUCIOIB3YIOT TEPMHUH YIJIa JUDJICKTPHUUECKUX
MOTEPh O WJIM TAHTEHC yIJla AUAIEKTPUUECKHX TMOTeph tgo.
VYTIIOM U3JEKTPUUYECKUX TMOTEPh HA3bIBAETCS YroJl, JOIOJI-
stroruii 10 90° yroi cnsura (a3 ¢ MeXIy TOKOM W Harl-
pSOKEHUEM B €MKOCTHOM Iienu. B ciaydae waeanbHOro -
ANEKTPUKA (p=900, cnenoBarenbHo, 0=0 (g 6 =0). OO6bIYHO,
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mpu tg & <0,01 maTepuan sBIsiETCA TUAIEKTPUKOM, Tpu tg O
>100 — npoBoxuukoM, mpu 0,01< tg & <100 — momympoBo1-
HUKOM

— dielektrik itkilori. Elektrik sahosindo yerloson dielektririn
gszmasina sarf olunan elektrik enerjisi. DE-lorde hom doyi-
son, hom do sabit elektrik sahalorinds itkilor yaranir. D.e. itki-
lorini xarakterizo etmok {igiin d.e. itkilori bucagi & vo ya d.e.
itkilori bucaginin tangensi tg & anlayisindan istifado edilir.
D.e. itkilori bucagi dedikds tutum dévrasindo coroyan ilo gor-
ginlik arasindaki ¢ faza siiriismo bucagin 900-y9 godor ta-
mamlayan bucaq nozordo tutulur. Ideal dielektrik halinda
(p=900, demoli, 6=0 (tg & =0). Adoton, diclektrik materiallarda
tg6<0,01, kegiricilords tg 6 >100, yarimkegiricilords iso 0,01<
tg 6 <100 olur.

Dielectric permittivity (capacitivity)

—  Oulekmpuyeckasa nponuyaemocms, & (/II). BenuuuHa,
XapaKTepu3ylomas CrnocoOHOCTh JUAJIEKTPUKA TOJSPU30-
BaThCS B DJIEKTPUUECKOM IIOJIC. € TMOKA3bIBAET OTHOIICHUE
CHWJI B3aMMO/JICHCTBHUS JIBYX JICKTPUUCCKHUX 3apsJI0B B CpeJie U
B BakyyMme. Pa3nmnyaror &€ aOCOJIOTHYIO U € OTHO-CHTEIIbHYIO
JI1. A6comortnas JII1 onpenensercs kak ko3 puimeHT mpo-
MOPIMOHAIBHOCTH MEXAY BEKTOpaMU DSJICKTPUYECKOW WH-
OYKIIUM ¥ HAOpsOKEHHOCTH ayiekTpuyeckoro momsi: D = gE.
OtHocurensHast Il onpenensercs kak: g= &/gg, TIHe
8028,854'10-12CD/M — JJIEKTpUYECcKasl MOCTOsiHHasA. B aHu3zo-
tponHou cpeae 11 sBusercs TeH30pHON BEINYUHOMN, 3aBUCUT
OT YaCTOTHI JEKTPUUECKOrO TOJS, B CHIIBHBIX MOJIAX HauH-
HAeT 3aBUCETh OT HATIPSKEHHOCTH TOJIS.

— dielektrik niifuzlugu ¢, (DN). Elektrik sahosindo dielektrikin
polyarlagsma gabiliyyotini xarakterizo edon omsal. Hor hansi
miihitin DN iki elektrik yiikiiniin homin mihitdo vo va-
kuumda qarsiligh tosir qiivvelorinin nisbotino borabordir.
Miitlog vo nisbi DN var (¢ vo g). Miitlog DN elektrik saho-
sinin induksiya va intensivlik vektorlar1 arasinda miitonasiblik
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omsalidir. Nisbi DN ¢g= ¢lgy kimi toyin edilir, burada
£0=8,854-10"°®/m elektrik sabitidir. Anizotrop miihitlerdo
tenzor komiyyotdir, elektrik sahasinin tezliyindon asihdir,
qiivvetli elektrik saholorinds sahonin intensivliyindon asili
olur.

Dielectric susceptibility

— Oudnekmpuyeckasa  eocnpuumuueocms x,. OnHa U3
OCHOBHBIX (DM3MUCCKUX XapaKTePUCTHK JUIJICKTPHUKA, HC-
nojib3yeMasi Hapsily ¢ AUDJIEKTPUYECKON NPOHUIAEMOCTHIO
JUTSL OTTMCAHUS €0 TMOJIIPU3YEMOCTH B DIIEKTPUYECKOM TOJIE.
JU1st N30TPONHBIX CPENl Y BBOAUTCS KaK Oe3pa3MepHBbIi KO3 (-
(UIMEHT MPONOPIIMOHATIFHOCTH MEXAY BEKTOPOM MOJIsIpU3a-
i P ¥ BEKTOPOM HampsHKEHHOCTH dJeKTpuyeckoro mnos E.
CBsi3p MEX]ly 3TUMHU BEKTOpamMu uMmeeT Bua: P=y.gE, rae gy
— JJIEKTpUYecKass mocTossHHasA. 11 AHU30TPOMHBIX AUAJIEK-
TPHUKOB (. SIBJISIETCSI TEH30PHOW BEJIMYNHOM.

— dielektrik qavrayicihigr y, Dielektriklorin osas fiziki xarak-
teristikalarindan biridir. Elektrik sahosindo dielektrikin pol-
yarlasmasint tosvir etmok tigiin dielektrik niifuzlugu ilo
borabor istifado olunur. Izotrop miihitlor iiglin . adsiz
komiyyot olub P polyarlasma vo E elektrik sahosinin inten-
sivliyi vektorlar1 arasinda miitonasiblik omsali kimi daxil
edilir. Bu vektorlar arasinda olago P= y.g0E soklindadir,
burada g elektrik sabitidir. Anizotrop miihitlor {igiin 7, tenzor
komiyyatdir.

Dielectric waveguide

—  Ounekmpuyeckuit 6071H0600. CTEpXKEHb U3 JTUAJIEKTPHUKA
WJIY KaHaJl BHYTPH HUAJIEKTPUUYECKOUN Cpebl, BJIOJIb KOTOPBIX
MOTYT pPaCOpPOCTPAHATHCS HAIpPAaBIISIEMbIE UMM JJIEKTpOMAr-
HUTHBIE BOJHBL. B auana3oHe caHTUMETpOBBIX BOJH JIB
MPUMEHSIOT B KA4E€CTBE KOPOTKHUX TPAKTOB, CBA3BIBAOIIUX
oT/eNbHbIC (DYHKIIMOHAIBHBIC Y3J1bI, HATPUMED, IJIS MOABOIA
JJIEKTPOMATrHUTHOM 3HEPTUM K U3JIydaTessiM — aHTeHHaM. /B
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ONITUYECKOTO JMara3oHa MOJY4YHIW Ha3BaHUE CBETOBOIOB;
OHH, B YaCTHOCTH, MCTIONB3YIOTCS JUISI MHOTOKAaHAJIBHOM Tie-
pelauu CUTHAJIOB Ha OOJIBIINE PACCTOSHUS.

dielektrik dalgaétiviicii (DDO). Dielektrik cubuq vo Yya
dielektrik miihit daxilinds kanal. DDO boyunca onun 6ziiniin
istigamotlondirdiyi elektromaqnit dalgalar1 yayilir. Santi-
metrlik dalgalar diapazonunda DDO ayri-ayr1 funksional
qovsaqlar arasinda slago yaradan qisa birlogdirici elementlor
kimi istifado olunur. Masolon, elektromagnit enerjisini siia-
landiriciya — antennaya Otiirmak ti¢iin. Optik diapazonda is-
loyon DDO is1q 6tiiriiciisii adlanir. Onlar miixtalif moqsad-
lorlo, masolon, signallart uzaq mosafolora goxkanallr Gtiirmok
ti¢tin istifados olunur.

Difference quantity

— oughgpepenyuanvnan eenuuuna. OOO0OIIEHHOE TOHSITHE
MIPOU3BOJHBIX U AP HEPEHIIHATIOB.

diferensial kamiyyat. Toromo vo diferensiallarin {imumilos-
mis ad1.

Differential-mode signal

oughpepenyuanvnoiii cucnan. HanpsokeHus, paBHBIE 10 Be-
JUYMHE, HO MPOTUBOMONIOXKHBIE MO 3Haky: AU;=-AU,, no-
JTaHHBIE HA BXOJbI (0a3b1) auddepeHIMaIbHOTO YCUTUUTES
(cm. bipolar circuit). Ix pa3HOCTb SBISETCS BXOAHBIM CHI-
HaioM JuddepeHnuanbHoro ycwiurens. Wpeanpubiii 1Y
pearupyer ToJbKO Ha Au(depeHIIMaTbHbII CUTHA.
diferensial signal. Diferensial giiclondiricinin girislarina
verilon, qiymeotlori bir—birino borabar, isarolori oks olan gor-
ginliklor AU;=-AU, (bax: bipolar circuit). Bu gorginliklorin
forqi diferensial giiclondiricinin giris signalidir. Ideal DG
ancaq diferensial signallar1 giiclondirir.

Differential resistance (incremental resistance)
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— oughgpepenyuanvnoe conpomuenenue. ConpoTuBieHuE, paB-
HO€ COOTHOIICHUIO W3MEHEHUS HANPSHKEHUS B HEKOTOPOM
WHTEPBaAJIC K U3MECHCHUIO CUJIBI TOKA B ATOM K€ MH-TEpBaJe:
Rd:AU/AI

— diferensial miiqavimat. Hor hansi bir intervalda gorginliyin
qiymatinin doyismasinin hamin intervalda carayan sidda-tinin
qiymatinin doyigsmosino nisbati ilo toyin edilon miigavimat:
R=AU/AL

Differentiator unit

— oughgpepenyupyrouiee ycmpoiicmeo. Y CTpoiCTBO, BBIXOTHOU
CUTHAJI KOTOPOTO MPOIOPIIMOHAJICH MPOU3BOIHOM OT BXOIHO-
ro currana: U, =t,(du,/dt), rae 1, — koadpdunuent npomop-
IIMOHAIBHOCTH, UMEIONIMIA pa3MEepHOCTh BpeMeHu. [IpocTeii-
miee g hepeHIupyroIiee YCTPOHCTBO MOXKET OBITh BBITIOJ-
HEHO Ha KOHJCHCATOPE MU KaTyIIKe WHIYKTHBHOCTH.

— diferensiallayict qurgu. Cixis signali giris signalinin téromasi
ilo miitonasib olan qurgu: U,,=t,(dug;/dt), burada t, — zaman
vahidlori ilo Olgililon miitonasiblik omsalidir. ©On sado
diferensiallayic1 qurgular kondensator vo ya induktivlik
sargaci osasinda qurula bilor.

Diffusion transistor

— 0e30peiighosurit mpanzucmop. B 3aBUCUMOCTH OT TEXHOJO-
UM M3TOTOBJICHHSI MpUMECH B 0a3e OUIOJIIPHOTO TpaH3HC-
TOpa MOTYT OBITh pacHpeeieHbl PABHOMEPHO WJIM HEpaBHO-
MepHo. [Ipu paBHOMEpHOM pacrpeesieHuH MpUMeceil BHYT-
peHHee AIEKTpUUecKoe 1mojie B 0a30BOM 00JacTH TpaH3UCTOPA
OTCYTCTBYET U MPHU OTKIIOYEHHOM BHEIITHEM I0JIe WHKEKTH-
poBaHHbIE B 6a3y HeOCHOBHbIE H3 NBMKYTCS B HEMl BCIENCT-
Bue mpouecca auddy3uu. Takue TpaH3UCTOPHI HA3BIBAIOT
muddy3noHHbIMU uiu Oe3apeiidobiMu. [lonstue «auddy-
3UOHHBIA TPAH3UCTOP» OTPAKAET OCHOBHBIE MPOLIECCHI, MIPO-
ucxonamue B 0aze Tpansuctopa. [loaTomy ero He ciemyet
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MyTaTh C TEXHOJOTHYECKAM IPOLECCOM MOJTydYeHHs P—N Tme-
PEXOJIOB.

dreyfsiz tranzistor. Hazirlanma texnologiyasindan asili olaraq
asqarlar bipolyar tranzistorun baza hissasindo barabor vo ya
geyri-barabar paylana bilor. Asqarlarin barabar paylandigi
halda tranzistorun baza hissosinds daxili elektrik sahasi olmur
vo xarici saho sOndiiriildikdo bazaya injeksiya olunmus
geyri—osas YD-lar burada ancaq diffuziya prosesi noticosindo
horokot edir. Belo tranzistorlar diffuziya tranzistoru vo ya
dreyfsiz tranzistor adlandirilir. Qeyd edok ki, “diffuziyal
tranzistor” anlayis1 tranzistorun bazasinda bas veron osas
anlayislar1 oks etdirir onun p-n kegidlorin alinma tex-
nologiyasi ilo heg bir alagosi yoxdur.

Diffusion

ouggy3zua. BeicokoTeMnepaTypHbId MPOLECC, MOCPEICTBOM
KOTOPOTO JIETUPYIOIIasi TPUMECh BBOAHWTCS B KPHCTAJUTHU-
YECKYI0 CTPYKTYpPY MOJYIPOBOJHUKOBOTO MarepHuaia s
U3MEHEHHUSI €ro 3JIEKTPUYECKHX CBOMCTB B HEOOXOIUMBIX
ydJacTKax.

diffuziya. Yiiksok temperaturlarda aparilan texnoloji proses.
Diffuziya vasitosilo elektrik xassolorini qismon doyisdirmok
mogsadilo  yarimkegirici materialin - miixtolif hissolorino
asqarlar daxil edilir

Digital comparator
— uyughpoeoit komnapamop. BHITIOTHAET CpaBHEHUE JIBYX YHUCE,

3aJIaHHBIX B IBOMYHOM KOJIE, T.€., ONPECISIET PAaBEHCTBO WU
HEPABEHCTBO JIBYX JBOMYHBIX YHCEN C OJJMHAKOBBIM KOJHUYEC-
TBOM pa3psiioB. Cxema oJHOpa3PsiAHOTO U(PPOBOro KOMIIa-
paTopa TpPEACTaBISIET COOOW CTPYKTYpPy JIOTHYECKOTO 3Jie-
meHTa «MICKJIFOYAIOIEE WUJIM-HEy. Jlns HapamuBanus
guClia Pa3psaoB 00OMX YHCENI MCIOJIB3YIOT KacKaJgHOE WU
napajieIbHOE COeIMHEHUE OTHOPA3PSAIHBIX KOMIIapaTOPOB.
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— raqomli miiqayisa qurgusu. lkilik kodla verilmis iki oadoadi
miiqayisa edir, yani iki eyni mortobali ikilik adod arasinda bo-
rabarlik vo ya borabarsizlik oldugunu toyin edir. Birmortoboli
rogomli miigayiso qurgusunun sxemi “ISTISNAEDICI
YAXUD-YOX” mantiq elementinin sxemi ilo eynidir. Hor
iki ikilik adadin martobolorinin sayini artirmaq lazim olduqda
birmartobali sado miiqayiso qurgularmin kaskad sokilli vo ya
paralel birlosmasindon istifads edilir.

Digital indicating device

— yugposoe unouxamopnoe ycmpoiicmeo (LIHY). Ycrpoiic-
TBO, TMPEIHA3HAYECHHOE JJIs1 OTOOpakeHusi B Bujae nudp pas-
JUYHOM MHGOpMAaLNK, HATIPUMED, PE3YJIbTaTOB BHIYMCIICHUIMA
WIN U3MEPEHUH, TeKYIEero BpeMEHHU, KaUYeCTBEHHBIX MOKa3a-
TeJel pasIUyYHBIX mpolieccoB U ap. OO0saHO B cocTaB LIUY
BXOJAT OJIOK MaMATH, reHeparop uudp, 610k noacsera uudp
1 TabJ0 ¢ HU(POBBIMU UHIAUKATOPHBIMU PUOOpaMHU.

— ragaml indikator qurgusu (RIQ). Miixtolif molumatlari,
masolon, hesablamalarin vo ya 6lgmolorin noticalorini, cari
vaxti, miixtalif proseslorin keyfiyyat gostoricilorini va s. ra-
qom soklindo gdstormok iiciin qurgu. Adoton, RIQ-n torkibing
yaddas dloku, rogomlor generatoru, roqomlori isiqlandirma
bloku va indikator cihazlar1 olan tablo daxil olur.

Digital integrated circuit

— uyughposaa unmezpanvnaa cxema. VIHTerpanpHas MUKpOCXe-
Ma, MpelHa3HayeHHas JUisi IpeoOpa3oBaHus M 00pabOTKH
CUTHAJIOB, U3MEHSIOLINXCS 110 3aKOHY JUCKPETHONW (yHKLUU.
B ocHoBe HM(POBBIX MHKPOCXEM JIeKaT TPaH3UCTOPHBIE
KIIIOYH, CIOCOOHBIE HAXOAUTHCS B ABYX YCTOMYHMBBIX COCTOS-
HUSIX: OTKPBITOM M 3aKkpbeITOM. I{udgpossie UC moryT conep-
aTh OT OJIHOTO JI0 MUJUJINOHOB JIOTMYECKUX BEHTHJIEH, TPUT-
repoB, MYJIbTHUILUIEKCOPOB Ha IJIOIIAAM B HECKOJBKO KBaJ-
patHbix MuUMMETpoB. Lludppossie UMC mmpoko HCHoNb-
3YIOTCSI B KOMIIBIOTEpaX, YCTPOUCTBAX JAUCKPETHOU 00paboT-
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Kd WHPOpMaIum, cucteMax aBTOMATHKH. (CM. Tarke Inte-
grated microcircuit).

— raqamli inteqral mikrosxem. Toyinat1 diskret funksiya kimi
doyison signallar1 ¢evirmok vo emal etmok olan inteqral
mikrosxem. Roagomli mikrosxemlorin asasini iki dayamqli
vaziyyatda: agiq vo bagli vaziyyatlordo ola bilon tranzistor
acarlar1 toskil edir. Ragomli iS-lorin torkibinda bir ne¢o mm?
sahodo yerlosdirilmis bir vahiddon bir ne¢o milliona godor
montiq elementi, trigger, multiplekser ola bilor. Ragomli IS
kompiiterlordo, molumati diskret gsokildo emal edon
qurgularda, avtomatika sistemlorindo vo s saholordo genis
istifado olunur. (bax homginin: Integrated microcircuit).

Digital inverter ( logic inverter)

— Jnoeuyeckuit 3a1emenm HE., DIeKTPOHHYIO CXEMY, COCTOSIHUE
Ha BbIX0J€ X KOTOPOW BCEr/a MPOTUBOIOJIOKHO COCTOSHUIO
Ha BXOJi¢ A, Ha3bIBAIOT JIOTHUECKUM djieMeHToM HE umm mn-
BepTOpOM. fIcHO, yTO 37meMeHT HE BBINOIHSIET JOrMYECKyrO
OTEPALNI0 «MHBEPCUS.

—  YOX mantiq elementi. X ¢ixisindaki hal hor
zaman A girisindoki halm oksino olan A 1 X
elektron sxem «YOX» montiq elementi
yaxud invertor adlanir. Aydindir ki, invertor
montiqi inversiya omoliyyatim hoyata kegirir

Digital storage

— uyughposvie 3anomunaruiue ycmpoiicmea. YCTPOWCTBA,
npeIHa3HaYeHHBIE JUIs 3alUCH, XpPAaHEHUsI U BbIIAYM HHGOP-
MaIuy, MpeJCTaBIeHHOW B Buae HudpoBoro koga. OCHOB-
HBIMH XapaKTePUCTHUKAMU TaKHX YCTPOWUCTB SIBISIOTCS: WX
nH(pOpPMaLIMOHHAs! €MKOCTh, OBICTPOJICHCTBUE U BpEMS Xpa-
HEeHUsI HHGOPMAIIUU.

— raqomli yaddas qurgulari. Toyinati rogomli kod soklindo
verilmis molumati yazmaq, yaddasda saxlamaq vo vermok
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olan qurgular. Belo qurgularin osas xarakteristikalar1 onlarin
molumat tutumu, coldliyi vo molumati saxlama miiddstidir.

Digital switch

uughpoesoii Kawy. JICKTPOHHBIE KIIOYH, KOTOPbIE KOMMYTH-
PYIOT TOKHM W HAIPSKCHHSI UCTOYHUKA MUTAHUS UPPOBOTO
YCTPOMCTBA M OOECTIEYUBAIOT IOJYYEHHE JIBYX YpPOBHEU
CHTHaJIa Ha BBIXOJIE. BBICOKOTO M HU3KOrO ypoBHEW. Brico-
KU YpPOBEHb COOTBETCTBYET OTKPHITOMY COCTOSTHHIO KITFOYA,
a HU3KUH — 3aKpBITOMY. 3/1eCh ClielyeT UMETh B BUJY, YTO B
YCTPOMCTBAaX IU(PPOBON IIMEKTPOHUKH B OOJBIIHMHCTBE CITY-
4aeB MCHOJIB3YIOTCS CUTHAJIBI ABYX ypoBHeEH. [Ipu aToMm cxe-
MBI KOHCTPYHPYIOT TaKUM 00pa3oM, 4ToObI BO3/IEHCTBHE HE-
KOTOPOTO CHUTHaja OINpeJesyIoOCh He KOHKPETHBIM 3HAYEHU-
€M ero HampspKeHHs, a TeM, K KAKOMY YPOBHIO 3TOT CHTHA
OTHOCHTCSI: BBICOKOMY WJIM HH3KOMY. KiTfour BBITTOTHSIOT Ha
OCHOBE MOJIympOBOJHUKOBBIX AHOMOB, OHUIOJISIPHBIX WU
TIOJICBBIX TPAH3UCTOPOB. (cM. Takxke: Electronic switch)
raqamlil acar. Rogomli qurgunun qida monbayinin gorginli-
yini (bazi hallarda coroyanini) kommutasiya edan, iki saviy-
yoda: yuxar1 vo asagi soviyyado ¢ixis signalinin alinmasini
tomin edon elektron agar. Yuxari soviyyo acarin agiq vo-
ziyyating, asagl soviyyd iso acarin baglh voziyyotino uygun-
dur. Nazors almaq lazimdir ki, roqamli elektron qurgularinda
osason iki soviyyoli signallar istifado olunur. Bu zaman
sxemlor elo hazirlanir ki, hor hansi signalin tosiri onun
gaorginliyinin konkret qiymatindan deyil, yalniz homin signalin
asagl ya yuxarl soviyyali olmasindan asilidir. Agarlar
yarimkegirici diodlar, bipolyar vo saho tranzistorlari osasinda
hazirlanir. (bax hamginin: Electronic switch)

Digital-to-analog converter

uugpo-ananozoewtii npeoopazosamens (I[AII). 11AIl nipen-
Ha3Ha4yeHbl Ui MpeoOpa3oBaHus LU(POBBIX CUTHAJIOB B
aHasioroBble. OHU MCTONB3YIOTCSA sl (POPMHUPOBAHUS CHT-
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Haja B BUJE HAIpPSKEHUS WIM TOKAa, (YHKIMOHAJIBHO CBS-
3aHHOTO C YIpPaBJSIIOUUM KOJIOM. B OonbIIMHCTBE ciyyaeB
aTa QyHKIMOHAIbHAS CBA3b sBiseTcsa auHerHon. L[AIl mpe-
oOpa3yet mudpoBoil Ko B HANPsHKEHUE WM TOK, 3HAYCHHS
KOTOPBIX MPOMOPLHMOHANBHBI IU(ppoBOMY curHany. Hampu-
Mmep, ecnu LIAIT nmeer yeTbipe BX01a, TO B 3TU BXOJbI MOTYT
MIOCTYyNaTh 2*=16 Pa3IMYHBIX JBOWYHBIX YUCEI U KAKIOMY
U3 HUX OyZAeT COOTBETCTBOBATh CTPOrO CBOE 3HAYECHHE Ha-
npsikeHus win Toka Ha Bbixoje LIAIL fcHo, uto ¢ yBenunye-
HUeM KonudectBa BXoJ10B LIAIl yBennumuBaercs: KOJIM4ECTBO
BO3MOJKHBIX 3HAQ4€HUN BBIXOJAHOIO Mapamerpa, a pa3sHOCThb
MEXIy ABYMS MX COCEIHUMH 3HAYCHMSIMHU YMEHBILIACTCH,
T.€., GOopMHpYyeTCsl BBIXOJHOM CUTHAJI, Bce Oosiee ONM3KUNA K
anasioroBoit Benuunne. I{AIl xkinaccubuuupyror mo pasnuy-
HbIM TpU3HAKaM: MPUHLUINY JEHUCTBUSA, BHUAY BBIXOJHOTO
CUTHaJIa, MOJIIPHOCTH BBIXOJIHOI'O CUTHAJa, 3JIEMEHTHOU Oa-
36, MO KOJIMYECTBY BXOJHBIX Pa3pslioB, MOTPeOIsIEMOit
MOIIHOCTH, U Ap. [lo mpuHIMNy AeicTBus Hanboublee pac-
npoctpanenue nonyunnu L{AIl cnegyrommux BUAOB: CO ClO-
KEHUEM TOKOB, C JICJICHUEM HAINPSHDKEHHUS M CO CIOKEHHEM
HanpsokeHud. B Buge UMC u3rotaBinBaroTCs TOJBKO IEpP-
Bble 1Ba Buja LIAIL ITo Buay Beixoanoro curnana [{AII ge-
JAT HA JBa BHAJA: C TOKOBBIM BBIXOJOM M BBIXOZOM IIO Ha-
npsokennto. L{AIT ¢ TOkoBbIM BBIXOJIOM oOecrneunBaroT 00-
Jee BbICOKOE ObicTpoaeiicTBue. [l mpeoOpa3oBaHUsI BbI-
xogHoro Toka L[AIl B HampskeHHe OOBIYHO HCIIOJIB3YEeTCs
ONepallMOHHbIe ycwinTenu. [lo MONSIpHOCTH BBIXOJHOTO
curHana L{AIl npuHATO IEeIUTh HA OJHOMOJSPHBIE U JOBYX-
nosispubie. Bee mapamerpol LIAIT MokHO pa3enuTs Ha JBe
IPYIIIBI: CTATUYECKUE U NUHaMu4eckue. K cratnueckum ma-
pameTpaM OTHOCAT: PAa3pelIaoNlyl0 CIIOCOOHOCTh, TMOT-
peIHOCTh Mpeodpa3oBaHus, AUana3oH 3HAU€HUI BBIXOJIHOTO
CUT'HAQJIa, XApAaKTEPUCTUKHU YIIPABIAIOLIETO KOZA, IOrpeuI-
HOCTb CMEIIeHUs HYNS U p. K TuHaMUYecKuM mapamerpam
OTHOCAT: BpEMs YCTAHOBJIEHUS BBIXOJAHOIO CHUTHana, Ipe-

128



JETBHYI0 YacTOTy MpeoOpa3oBaHus, AMHAMHUYECKYIO IIOT-
pemrHOCTh. 110 cymectBy LIAII siBrisieTcs «CBSI3yrOIIuM 3Be-
HOM» MEX]y aHaJIOroBod U IU(ppoBoil AnekTpoHukoi. O06-
nactu npumenenus: LIAIl nocrarouno mupoku. OHU TpuMe-
HSIOTCS B CHCTEMax Iepelavyd JaHHBIX, B M3MEPUTEIbHBIX
npubopax M HMCIBITATEIbHBIX YCTAHOBKAX, B PaJMOJIOKAIH-
OHHBIX CHCTEMaXx, JUIsl (JOPMHUPOBAHHS M300paKeHHU Ha JK-
panax nucruiesx u ap. LIAIl ncnons3yroTcst Takke B KauecT-
BE y3JI0B 00paTHO CBSI3M B aHAJIOTOBO—IIU(POBBIX Mpeodpa-
30BaTeNsAX U B YCTPOMCTBAX CpaBHEHUS IIU(PPOBHIX BETUUMH
C aHaJIOTOBBIMHU, JUISI BOCCTAHOBJICHHS aHAJIOrOBOTO CHTHAJIA,
IIPeIBAPUTEIBHO MPEOOPa30BaHHOIO B LU(POBOM U1 mepe-
Ja4d Ha OOJIBIIIOE PACCTOSIHUE UM XpaHEHUS (TaKUM CHUTHa-
JIOM B YaCTHOCTHU MOKET OBITh 3BYK) U T.J.

ragam—analoq ¢evirici (RAC). RAC—in toyinat1 roqomli
signallar1 analoq siqnallara ¢evirmokdir. Onlardan idaroedici
kodla funksional bagli olan, gorginlik vo ya coroyan
signallar1 formalasdirmaq iiglin istifado olunur. Bir cox
hallarda idaroedici kodla ¢ixis signali arasinda funksional
olago xotti olur. RAC rogomli kodu qiymsati onunla mii-
tonasib olan coroyan vo ya gorginliya ¢evirir. Masolon, RAC-
nin dérd girisi varsa, bu girislors 2*=16 sayda miixtolif ikilik
odod daxil ola bilor vo ¢ixigda onlarin hor birine uygun
gqiymoto malik gorginlik vo coroyan alimr. Aydindir ki,
giriglorin say1 artdigca c¢ixis komiyyatinin miimkiin olan
qiymatlorinin say1 da artir, eyni zamanda ¢ixig komiyyatinin
iki qonsu qiymatlori arasindaki forq azalir. Bu iso o demokdir
ki, analoq komiyyotino daha yaxm olan ¢ixis signal
formalasir. RAC-n tosnifati miixtolif olamotlorino goro
aparilir. Masalon, i prinsipine gors, ¢ixis signalinin ndviing
vo qlitbiino goro, giris signalinin mortobolorinin sayima goro,
istifado olunan giico goroa vo s. Is prinsipino goro on ¢ox
totbiq edilon asagidaki RAC-dir: coroyanlarin toplandigi,
gorginliklorin boliindiiyii vo gorginliklorin toplandigir RAC-
lor. IMS soklindo ancaq birinci iki név RAC-lor istehsal
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olunur. Cixis signalinin néviine goras RAC iki clir: corayan
cixish vo gorginlik ¢ixish olur. Caroyan ¢ixiglt RAC-lor daha
yiiksok coldliyi tomin edirlor. Cixis coroyamini gorginliya
cevirmak iisiin adoton omoliyyat giiclondiricilorindon istifads
edilir. Cixis signalimin qiitblorinin sayina gors RAC iki ciir
olur: birqiitblii vo iki qiitblii. RAC-nin parametrlori imumiy-
yotlo iki qrupa boliiniir: statik vo dinamik parametrlor. Statik
parametrlors ayirdetmo qabiliyyati, ¢evrilmonin xotalari,
¢ix1s signallarmin qiymeotlorinin diapazonu, idarsedici kodun
xarakteristikilari, sifrin slirismosinin xotalar1 vo s. aiddir.
Dinamik parametrlora asagidakilar aiddir: ¢ixis signalinin
qorarlasma miiddoti, maksimal c¢evrilmo tezliyi, dinamik
xotalar. Oslindo RAC analoq vo rogomli elektron qurgulari
arasinda olagolondirici bir qovsaqdir. Onlarin totbiq saholori
kifayot qodor genisdir. RAC molumatlarin  Otiiriilmo
sistemlorindo, Olcii cthazlarinda vo sinaq qurgularinda, radio-
lokasiya sistemlorindo, ckranda tosvirlori formalasdirmaq
ticiin istifado olunur. Onlardan homginin analog-roqomli qur-
gularda vo rogomli komiyyatlori analoq komiyystlorlo miiga-
yiso edon qurgularda oks olago qovsagi kimi, uzaq mosa-
foloro 6tilirmok vo ya yaddasda saxlamaq mogsodilo avvalco-
don rogomli siqnala c¢evrilmis analoq signali borpa etmok
ticlin (belo signallara misal olaraq sos signallarini gostormok
olar) va s. saholordo istifado edilir.

Diode switch

— Ouoonwlii ktou. llpenHasHayueH ais NepeKitoyeHus (KoMmy-
TalM) HaNpsHKEHUH M TOKOB. DTH CXEMBbl HO3BOJISIIOT HpHU
nojjaue OIpPE/ICTICHHOr0 YIPABJISIONIEr0 CHUTHAjJa 3aMbIKaTh
WIA pa3MBIKaTh JJICKTPUYECKYI0 IIeMb, MO KOTOpPOHl Te-
penaeTcs MOJE3HbIM CUrHaJI. B mpocTeMux KIFOYEBBIX CXe-
Max YIpaBISIONIUM CUTHAJIOM MOJKET CIYXHThb CaM BXOJHOU
CHUTHAJL

— diod acgari. Gorginlik vo coroyanlarin asirilmasim (kommu-
tasiyasini) hayata kegirmoak tiglin nazords tutulmusdur. Belo
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sxemlor miioyyan idaroaedici siqnallar verildikdo faydali ig¢i
signallarin otiiriildiiyli elektrik dovralorini qosur vo ya ayirir.
On sado agar sxemlorindo giris signali hom do idaraedici
signal rolunu oynaynr.

Diode thyristor (dynistor)

—  OuoOuvlii mupucmop (Ounucmop). Tupuctop, HUMEIOIIHIA
ZIBa BBIBOJA, Yepe3 KOTOPHIC MPOXOAUT KaK OCHOBHOHM TOK,
TaK M TOK yrpaBiieHus (cM. Takxe: Thyristor).

— diod tiristor (dinistor). Iki ¢ixis1 olan tiristor. Bu ¢ixislar
vasitosilo hom osas, hom do idarosedici coroyan axir. (bax
hamg¢inin: Thyristor).

Direct-current amplifier

— ycunumenb ROCHOAHHO20 MOKa. Y CTPOMCTBA, YCUITUBAIOIINE
MOCTOSIHHBIC WJIM MEJICHHO W3MEHSIOIIHNECS CUTHAIBL J[ms
nepeadd MOCTOSHHBIX WM MEIUICHHO WU3MCHSIIOIIUXCS CHT-
HAJIOB C BXOJIa YCWJIMTEJS HAa €ro BBIXOJ JOJKHBI UCIOJb-
30BaThCsl TOJIBKO TAJIbBAHUYECKHUE CBA3U MEXKAY OTACIbHBIMU
YaCTSAMH YCUJIUTENS WIH K€ HEOOXOAMMO MpeodpazoBaTh ITH
CUTHAJIBI B TIEPEMEHHEIC. B mocneaHeM ciydae MCTIONb3yeTcst
YCUJIUTENh TIEPEMEHHOTO TOKa, B KOTOPOM TallbBAaHUYECKUE
CBSI3M Pa30pBaHbl C MOMOIIBIO KOHJEHCATOPOB WIIU TPaHC-
¢dbopmaropos. [lociie ycuneHus: nepeMeHHbIE CUTHAIIBI CHOBA
JOJKHBI OBITH MPeoOpa3oBaHbl B MOCTOSHHbIE WU B MEJ-
JICHHO W3MEHSIOIINECS.

— sabit carayan giiclondiricisi. Sabit vo ya asta doyison signallar
giiclondiron qurgu. Sabit vo ya todricon doyison signallar1
qurgunun girisindon ¢ixisina Gtiirmok tiglin giliclondiricinin
ayri—ayr1 hissalori arasinda yalniz halvanik alagolor olmali v
ya bu signallar doyison signallara ¢evrilmolidir. Sonuncu hal-
da doyison carayan giiclondiricisi istifads edilir ki, bu giiclon-
diricido halvanik olagolor kondensator vo ya transformatorlar
vasitasilo qurilir. Giiclondirildikdon sonra doyison signallar
yenidon sabit vo ya todricon doyison signallara ¢evrilir.
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Direct-voltage transducer (converter)

— npeoopazosamenv nocmoanno2o nanpaxcenus (ININH). Ycrt-
poiicTBa, MpeoOpa3yroIIre BXOAHOE MOCTOSHHOE HATIPSIKEHUE
OJIHOTO 3HAYEHHs B TMOCTOSHHOE HAMpPSIKEHUE JIPYroro 3Ha-
YeHus. DTH TMpeoOpazoBaTeld MOTYT TaKKe OCYIIECTBISTH
CTaOWIM3allMI0 WIIM PETYIMPOBAHUE BBIXOJHOTO HAmps-
KeHus. PaznuyaroT TOHMXKAronme mpeodpa3oBaTenu, BHI-
XOJTHbIC HAMPSDIKEHUST KOTOPBIX MEHBIIE BXOJHBIX; TOBBI-
HIAIOIIUE TPEOOpa3oBaTENM, BBIXOJHBIC HATPSIKEHHS KOTO-
pBIX OOJIbIlIe BXOAHBIX; MHBEPTUPYIOIIHE MPeoOpa30oBaTEH,
KOTOpBIE 00eCnevrnBa0T U3MEHEHHE TOJSIPHOCTH HarpshKe-
HUs, T.€. UHBEPTUPYIOT ero. CuiioBble mpuOOpPHI Ipeodpazo-
BaTeJei MOCTOSTHHOTO HAMPSKEHUSI pab0TAIOT B UMITYJIBCHOM
pexume. [loaToMy MX Ha3BIBAIOT UMIYJIBLCHBIMH MPeoOpas3o-
BaTeSIMU MOCTOSHHOTO HanpsikeHus. [ITTH ucnonb3yroT mis
PETyIUpPOBaHUS MOIIHOCTH MOCTOSTHHOTO TOKa Ha Harpyske,
Ui cTaOWIIM3alMy BBIXOJHOTO HAIPsDKEHUWS, JUIS TalibBa-
HUYECKO pa3BA3KU UCTOUYHHUKA BXOIHOTO HAIPSIKEHUS U Har-
py3KH, B OJOKaxX MUTaHUS PaHO3IEKTPOHHON anmapaTypsl U
T.A.. B kauectBe cunoBeix npubopos B I1ITH B ocHOBHOM HcC-
NOJB3YIOTCS  OWTIOJSIPHBIE TPAaH3UCTOPHI, IMOJIEBBIE TpaH-
3UCTOPHI ¥ OUTIOJIIPHBIC TPAH3UCTOPHI C U30JIMPOBAHHBIM 3a-
tBopoMm (IGBT).

— sabit garginlik ¢eviricilori (SGC). Giriso daxil olan miioyyon
bir qiymoto malik sabit gorginliyi basqa qiymoto malik olan
sabit gorginliys ¢eviron qurgu. Bu ¢eviricilor homginin ¢ixis
signalim stabillosdira vo ya tonzimloys bilor. Sxemlorins,
istifado olunmus giic cihazlarina, yerino yetirdiklori funksiya-
larina va s. olamotlorino goro miixtolif SGC segilir. Masalon,
cixig gorginliyl giris gorginliyindon kicik olan — algaldict
SGC; cixis gorginliyi giris gorginliyindon boylk olan —
yiiksoldici SGC; gorginliyin qiitbiinii doyison, inverslosdirici
SGC vo s. SGC-nin giic cihazlar1 impuls rejimindo isloyir.
Odur ki, onlar sabit gorginliyin impuls ceviricilori adlan-
dirtlir. SGC sabit yiik coroyaninin giiciinii tonzimlomok, ¢ixis
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gorginliyini stabillogdirmok, giris gorginliyi monbayi ilo ytiki
bir-birindon halvanik aymrmaq, homg¢inin radioelektron
vasitolorini qidalandirmaq vo s. moaqgsadlorls istifade olunur.
Giic cihazlar1 olarag SGC-do bipolyar tranzistorlar, saho
tranzistorlart vo razasi tocrid olunmus bipolyar tranzistorlar
(IGBT) istifado edilir.

Disjunction (logical addition)

—  OusvloHKyua (nozuueckoe cnodxcernue). Ee Ha3pIBaIOT TakxkKe
onepauuen «MJIM». s nByX HE3aBUCUMBIX NEPEMEHHBIX
oHa oOo3Hauaercs ciuexyromuMm obpasom: F=A+B, nmu6o
F=AVB (uurtaetcst A wiu B). Onpenensiercs 3Ta onepanus ¢
MOMOIIBIO TAOIUIBI UICTUHHOCTH.

Kaxk 310 XOpomio BuaHO M3 TaOIUIEI UCTHHHOCTH, F=1,
€CJIM XOTs OBl OJIHA U3 JIOTUYECKUX HE3aBUCHUMBIX MEpPEeMEH-
HBIX — apryMEHTOB paBHa eIuHMIIC. J[M3BIOHKIIUIO MOXXHO
BBITIOJIHUTH NI TpeX W Oojee HE3aBUCHUMBIX apryMEHTOB.
Jlnst 6OJIBITIEH ICHOCTH PACCMOTPHUM CIISTYIOITUHN TTpUMED:
«yCTAHOBKY MOKHO BBIKJIIFOUUTbH KJIIOYEM Ha MYJbTE YIpaB-
nennst MJIM o xomanae ¢ DBMy. Kak BUIHO, TU3BIOHKITHS
(omepanusa MJIM) umeeT TOT e CMBICITb, UTO U B OOBIJICHHOU
peyun.

— digyunksiya (montiqi toplama). A B F=AVB
Bu montig omoliyyati homginin 2 8 2
“YAXUD” omoliyyat1 da adlandiri- 0 1 1
lir. Bir—birindon asili olmayan, miis- 1 1 1

toqil iki dayison liglin bu oamoliyyat

asagidaki kimi ifado olunur: F=A+B, yaxud F=AVB (A
yaxud B kimi oxunur). Yuxaridaki sokildo gostorilon
haqiqilik cadvelinin komayilo toyin edilir. Cadvaldon
goriindiiyii kimi, o vaxt F=1 olar ki, montiqi doyigsonlordon—
arqumentlordon he¢ olmasa biri vahido borabor olsun.
Dizyunksiyani ii¢ vo daha sox miistoqil doyison {igiin apar-
magq olar. Aydinliq ti¢iin belo bir misala baxaq: “qurgu idaro-
etmo pultundaki acarla yaxud EHM-dan verilon komanda ilo
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sondiirtilo bilor”. Goriindiiyti kimi, YAXUD omoliyyat1 adi
danisiq dilindoki monaya malikdir.

display (indicator)

— unoukamop (yKazameib, YCmMpOUCMEO O0MOOPAdCEHUA).
NuaukaTopaMyu Ha3BIBAIOTCS TMPUOOPHI  JUISI  BU3YaJBHOTO
otoOpaxxeHus: mHpopMarnmu. B cymHOCTH 3TO W3Iy4arenu
HEKOTEPEHTHOTO U3TyYeHUs AIEKTPOMATrHUTHBIX BOJIH BH -
MOTO Juana3oHa. Pa3paboTaHbl ¥ MPOU3BOAITCS Pa3IUIHBIC
BUIBl  MHIWKATOPOB:  JKUIKOKPHCTAUTMYECKHE,  DIIeK-
TPOJTIOMUHECIIEHTHBIE, 3JEKTPOXPOMHEIE, IJIa3MEHHBIC I1a-
HEJH U JIp.

— indikator (gostarici, aksetdirici qurgu). Molumat1 vizual oks
etdirmak tcilin cihaz. Mahiyyat etibarilo indikator spektrin
goriinon hissosindo qgeyri—koherent elektromaqnit dalZalar1
stialandiricisidir. Indikatorlarin miixtolif novlori iglonib hazir-
lanmig vo istehsal olunur. Masolon, maye kristal, elektrolii-
minessent, elektroxrom indikatorlar, plazma panellori vo s.

Distorting element (nonlinear component)

— HenuHeunvli Inemenm. HenVHEVMHBIM HA3bIBACTCA TaKOU
2JIEMEHT, OCHOBHOW MapaMeTp KOTOPOro 3aBUCHUT OT 3Ha-
YeHUH WIIM HAaNpaBJICHUH TUO0 TOKA Yepe3 JaHHBIA 3JIEMEHT,
1100 HAMPSKEHUS HA €r0 BHIBOJIAX.

— Qeyri—xatti element. Osas parametri ya axan corayanin, ya da
uclarindaki gorginliyin qiymetindon va ya istiqgamotindon
asil1 olan element.

Domain magnetoelectronics

— OOMEHHAaA MAZHUMOINEKmpOoHuKa. Pa3nen MarHuTodJeK-
TPOHMKH, UCIIOJIB3YIOINN €TMHUYHBIE MAarHUTHBIE JIOMEHBI B
Ka4yecTBe HOcUTeNel nupopmauu. JloMeHHass MarHUTOAJICK-
TPOHMKA — OTO INPAKTUYECKU HOBOE HAIPABIICHHUE, OTKPBI-
Balolllee MyTH MPAaKTHYECKOI'0 PEIIeHUsl BceX MpoOIeM MHK-
POMHMHMATIOPU3ALMK PAAUONIIEKTPOHHBIX yCTpPOUCTB. Jloc-
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TaTOYHO OTMETHUTh, UTO HCIIOJIb30BAaHUE EIUHHUYHOTO Mar-
HUTHOTO JIOMEHA B Ka4decTBE HOCUTENsS WH(GOpMAIMH MO3-
BOJISIET OOCCICYUTh IUIOTHOCTh pa3MelieHHus WHGOpMAIUU
nopsizaka 10° 6ur/cM?, 4To B HacTOSAIIEE BPEMsT HELOCTIKUAMO
TUTSE MUKPODJIEKTPOHUKH.

— domen magnitelektronikast. Maqnit elektronikasimin molu-
mat dastyicist kimi tok—tok maqnit domenlorindon istifado
olunan bir bdlmesidir. Domen maqnitelektronikasi yeni isti-
qamotdir vo radioelektron qurgularini mikrominiatiirlosdir-
mo sahasindo garsiya ¢ixan problemlorin hall edilmasi tiglin
yeni imkanlar yaradir. Bir cohoti qeyd etmok kifayotdir ki,
molumat dastyicist kimi tok bir maqnit domenindan istifado
edilmosi molumatim 10® bit/sm? sixligla yerlosdirilmosine
imkan verir ki, bu da mikroelektronikanin imkanlar1 xari-
cindaodir.

Doping

— Jnezuposanue. TexHonorus MoAU(PUIIMPOBAHUS MaTepHaa
no0aBlieHUEM TMpuMecu. BBeneHue MOCTOPOHHHX aTOMOB B
TBEPAOE TEJO, HAmpuMep, JUIS CO3/aHHus TpeOyeMoH 3JeK-
TPUUECKOH MTPOBOIUMOCTH.

— agqarlama. Asqar daxil etmoklo materialin modifikasiya
etdirilmosi. Konar atomlarin bork cismo daxil etdirilmasi ilo
onun elektrik, optik, fotoelektrik vo s. xassalorini miioyyan
diapazonda idaro etmok olar.

Double injection conditions (saturation region, two—carrier in-
jection mode)

— pexcum HacvlueHusa (pexcum 080UHOU uHMceKkyuu). Pexnm
paboTHl TPAH3UCTOPA, B KOTOPOM 00a mepexoaa — IMHUTTEP-
HbI W KOJIJIEKTOPHBIM, HAXOAATCA MO NPSMbIM HarpsiKe-
HUEM. BBIXOJTHOM TOK B 3TOM PEKHME HE 3aBHUCUT OT BXO/I-
HOTO M OTNpeNeNsieTcs] TOJIbKO MapaMeTpaMu Harpy3ku. M3—3a
Majior0 HampsHKEHUS MEXIY IMUTTEPHBIM M KOJUICKTOPHBIM
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BBIBOJJAMH PEKHUM HACBIIICHUS MOYKHO HCIIOJIB30BATh /IS 3a-
MBIKaHUS DIIEKTPUUECKUX Ierneil. PexxuM HacwIeHns coBme-
CTHO C PEKUMOM OTCEYKH OOBIYHO MPHMEHSIOTCS JISi KOM-
MyTaIlM¥ KaK CHJIOBBIX, TaK U WH()OPMAIIMOHHBIX IETeH. (CM.
takke: Bipolar transistor).

— doyma rejimi (ikigat injeksiya rejimi). . Hom emitter, hom
ds kollektor kegidi diiz istiqgamatdo qosulduqda BT-un is reji-
mi. Bu rejimds tranzistorun ¢ixis corayam giris corayanindan
asili deyil, yalmiz ylikiin parametrlori ilo toyin edilir. Emitter
vo kollektor ¢ixiglart arasinda gorginlik kicik oldugu iigiin
doyma rejimi elektrik dovralorini qapamaq iicilin istifados
edilo bilor. Tocriibado doyma rejimi ayirma rejimi ilo birlikdo
hom giic, hom do moalumat dovralorinin kommutasiyasi li¢lin
istifads edilir. (bax hamg¢inin: Bipolar transistor).

Drain

— cmoK. DIEKTPOJ MOJIEBOTO TPAH3UCTOPA, Yepe3 KOTOPBIA W3
MIPOBO/IAIIETO KaHaTa BHITEKAIOT HOCUTEIH 3apsiia.

— mansab. Saho tranzistorunun elektrodu. Bu elektrod vasitasilo
yiikdasiyicilar kegirici kanaldan ¢ixir.

Drift transistor

— Opeiighoswtii mpanzucmop. llpu paBHOMEpPHOM pacrpejeie-
HUM TpuMeceld B 06a30Boil o0nacTu OUIMONSIPHOTO TpaH3HC-
TOpa BO3HUKAeT BHYTPEHHEE 3JIeKTpuueckoe moiie. B arom
ciydyae HeocHOBHble H3, monasiue B 6a3y, IBUXKYyTCA B HEH
B pe3ynbpTaTe Apeida u auddysuu, npuueM apeid urpaer
JOMUHHUPYIOIIYIO pOib. Takue TpaH3UCTOPHI HA3bIBAIOT
IperpOBLIMHU.

— dreyf tranzistoru. Bipolyar tranzistorun baza hissasindo
asqarlar qeyri—borabor paylandigda burada daxili elektrik
sahoasi yaranir vo bazaya injeksiya olunmus geyri—osas YD—
lar burada hom dreyf, hom do diffuziya horokatlori edirlor.
Qeyd etmok lazimdir ki, bu halda dreyf harakati halledici rol
oynayir. Belo tranzistorlar dreyf tranzistoru adlandirilir.
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Drive ( reservoir)

— Haxonumens. OCHOBHAS YacCTh ONEPATHBHBIX 3alIOMHHAIO-
mux ycrpouctB (O3Y), rae xpaHsaTca JaHHBIE, T.€. TBOUY-
HbIe KO/bl. HakomuTenb COCTOUT M3 3alIOMHHAIONINX SYEEK
(351), OCHOBY KOTOPBIX COCTABIISIIOT OMCTAOMITBHBIC STYCHKH.

— toplayici. Operativ yaddas qurgusunun osas hissosi. Bu his-
soda asas verilonlor, yoni ikilik kodlar saxlanilir. Toplayici
yaddas 6zoklorindon ibaratdir ki, onlarin da asasini triggerlor
toskil edir.

Dual-gate field effect transistor

— osyx3ameopuuiii nonesou mpanzucmop (J3IIT). IToneBoit
TPAH3UCTOP C JABYMs 3aTBOPAMHU, PACIIOIOKEHHBIMH MEXKITY
CTOKOM U HCTOKOM. Kaknaplii M3 3aTBOpPOB CIOCOOEH W3-
MEHSITh TOJIIMHY KaHaja U PeryJIupoBaTh MOTOK HOCHTENEH
B HeM. lcrnonb3oBaHue [BYX 3aTBOPOB IO3BOJIAET 3HAYH-
TETBHO PACHIMPUTH (PYHKITMOHATBHBIE BO3MOXXHOCTH TIOJIE-
BOTO TpaH3UCTOpa. Pa3nuuaioT TpaH3UCTOPHI C 3aTBOpaMH,
PacToI0)KEHHBIMU C PA3HBIX CTOPOH KaHaja, KOTOPbIE MOIY-
JUPYIOT TOJIIUHY KaHala B OJJHOM CCUYCHUH;, U TPAH3UCTOPHI
C 3aTBOpaMH, PACIOJIOKEHHBIMHU TI0 OJHY CTOPOHY KaHaja,
KOTOpBIE MOJYJIUPYIOT TONIIMHY KaHAJIa B JIBYX Pa3HbBIX Ce-
yeHusix. J3IIT ncronp3yroT B HMIMPOKOIOJIOCHBIX YCHIIUTE-
51X, B Ipeo0pa3oBaTessix 4acTOThl, B aBTOT€HepaTopax u Jp.

— ki razali saha tranzistoru. Monbo ilo monsob arasinda
yerlogmis iki rozasi olan saho tranzistoru. Rozolordon hor biri
kanalin enini doyigso va orada yiikdasiyicilarin aximini idaro
edo bilor. iki rozodon istifado olunmasi saho tranzistorunun
funksional imkanlarim xeyli genislondirmoyos imkan verir.
Rozolor kanalin oks toroflorindo vo ya eyni bir torofindo
yerlogo bilor. Birinci halda kanalin eni bir en kosiyindo,
ikinci halda iso iki miixtolif en kaosiklorindo modulyasiya
olunur. Bu tip tranzistorlar genis zolaqli giiclondiricilorda,
tezlik ¢eviricilorindo, avtogeneratorlarda vo s. istifado olunur.
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Dynamic element ( dynamic unit)

—  OuHamuuecKuil 31emenm. DIIEMEHTbl NaMATH, XpaHAIINe
UH(QOPMALIMIO B TE€UEHHUE OTPAaHUUYEHHOI'0, OTHOCUTENIBHO KO-
POTKOTO MMPOMEXKYTKA BPEMEHH.

— dinamik element. Moalumati nisbaton qisa, mohdud zaman
orzinds saxlayan yaddas elementi.

Dynamic mode Idynamic conditions)

— Ounamuyeckuil pexcum. Pexum paboThl FIMEKTPOHHOTO yC-
TPOWCTBA, IPU KOTOPOM MOT'YT UMETh MECTO Pa3IMYHbIC TIe-
pexonubie mporiecchl. [1o cymecTBy, 3T0 peambHBI PEXUM
paboTHI IeKTPOHHOU cxeMbl. [Ipu mMoaenupoBHUU pabOTHI
YCTpOMCTBA B AMHAMHYECKOM PEXKUME YUUTBHIBAIOTCA BO3-
JEHUCTBUSL Ha CXEMY CHUTHAJIIOB CaMbIX pPa3HOOOpPA3HBIX HC-
TOYHHUKOB.

— dinamik rejim. Elektron qurgunun is rejimi. Bu rejimdo
qurgunun igini toskil edon miixtolif kecid proseslori bas vera
bilor. Oslinds dinamik rejim elektron sxemin real i rejimidir.
Qurgunun dinamik rejimdo isini modellosdirorkon sxemo
miixtalif mongali signallarin tasiri nozars alinir.

Dynamic range

— OuHamuyeckuii ouanazon. OTHOIIEHHE MaKCUMaJIbHOTO M
MHHHAMAJIBHOTO JIOMTYCTHMBIX BXOIHBIX CHUTHAJIOB:
D=U, va/Usx v  HacTo  BeIpaskeTcss B jaernubenax:
D=201g(U s var/ Usx yun)- MaKCHMaJIbHO JOMYCTUMOE Harpsi-
KCHHUE OTPaHMYMBACTCS MCKAKCHUSMHU CUTHAJA, BHI3BAHHbBI-
MH BBIXOJIOM PabOYMX TOUYEK YCHIIUTEIIBHBIX KacKajoB 3a
npe/ieNbl JTUHEHHOr0 yJacTKa XapaKTEPUCTUKH. MUHUMAITb-
HO JIONTYCTHMOE HAIPSKEHUE OTPAaHHMYHUBACTCS COOCTBEHHBI-
MU IITyMaMH, Ha (hOHE KOTOPHIX IMOJIC3HBIA CHUTHAI HE yJIacT-
cst BeIenuTh. [loaTOMy, BBeaeHne kodddunuenta D, xapak-
TEPHU3YIOLIETO TUHAMUYCCKUI JUana30oH, He00X0UMO.

— dinamik diapazon. Girig signalinin yol verilon maksimal vo
minimal qiymotlorinin nisbati: D=Ugir mak/Ugir.min. Oksor
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hallarda desibellorlo ifado edilir: D=201g(Ugir.mak./Ugir.min.)-
Giiclondirici kaskadlarda is¢i noqtonin xarakteristikanin xotti
hissosindon konara ¢ixmasi naticosinds signallar miioyyon
qadar tohrif oluna bilor. Bu tohriflor gorginliyin maksimal yol
verilon qiymotini mohdudlasdirir. Minimal gorginlik iso
moxsusi kiiylorlo mohdudlasir. Belo ki, giris signali miioyyon
hoddon asagi diisdilkdo moxsusi kiiykerin fonunda artiq
faydali signali geyd etmok miimkiin olmur. Odur ki, dinamik
diapazonu xarakterizo edon D omsalim nozoro almaq
zaruridir.

Effeciency

1. as¢pppexmusenocmn, KIIJ]. Xapakrepuctuka 3hQeKTHB-
HOCTH CHCTEMBI B OTHOIICHWH IPEOOpa3OBaHUS SHEPTHU.
OmnpenensieTcss OTHOIICHHEM TIOJIE3HO  HCIIOJIb30BaHHOM
SHEPTHH K CyMMapHOMY KOJMYECTBY dHEPTHH, IEpEeIaHHOMY
cucTeMe.

2. npouzeooumenvrocms. OIUH U3 OCHOBHBIX ITapaMeTPOB
mdpoBbix cucteM. Croco0 OIEHKU MPOU3BOIUTEIHHOCTH
3aBHCHT OT 00JacTu mpuMeHeHus. Hampumep, s cuctem
00paboTKX UH(pOPMAIIMK TTOKA3aTEIeM MTPOU3BOIUTEIIHHOCTH
SABJISIETCA CKOPOCTH BBINOJIHEHMs onepauuid. [Ipomssoau-
TETBHOCTh CHUCTEM IU(POBOW  CBsI3u, psiga uHPOP-
MAIMOHHBIX M HM3MEPHUTEIHHBIX CHUCTEM OIICHUBAETCSl CKO-
pocTei0 Tiepenaun UMM 1udpoBoit uHGopMmarmu. [Ipous-
BOAMTEIIEHOCTh ITU(POBBIX CHUCTEM 3aBUCUT KaK OT CTPYK-
TYpBI CHCTEM, TaK M OT OBICTPOJCHCTBHS UCIIONB3yEMBIX JIO-
THYECKUX DJIEMEHTOB.

1. effektivlik, f.i.a. Enerjinin ¢evrilmasi baximindan sistemin
effektivliyinin xarakteristikasi. Faydali istifado edilmis ener-
jinin sistemo verilmis tam enerjiys nisboti.

2. mahsuldarlq (samoaralilik). Rogomli sistemlorin osas para-
metrlorindon biri. Rogomli sistemin totbiq sahalorindon asili
olaraq miixtalif cohatlora goro qiymatlondirilir. Masalan,
molumati emal edon sistemlor tiglin mohsuldarligin gostori-
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cisi omoliyyatlarin yerino yetirilmo siiratidir. Rogomli rabito
sistemlorinin, bir sira malumat va 6l¢ii sistemlarinin moh-sul-
darlig1 rogomli molumatin Gtiiriilms siirati ilo toyin edilir. Ra-
gomli sistemlorin mohsuldarlig1 ham sistemin qurulusundan,
hom do istifado edilmis montiq elementlorinin caldliyindon
asilidir.

Electrical breakdown of a p—n junction

— 971eKmpuyeckuil npoooii P—N nepexooa. I1podoii mepexona,
O0OyCIIOBJICHHBIA JIABUHHBIM ~ Pa3MHOKEHHEM HOCHTEJIeH
3apsijia WM TYHHETBHBIM d()()EKTOM Mo JEHCTBUEM TPHIIO-
KEHHOTO HampspkeHus. [Ipu moBBIIIEHUU TeMITepaTyphl Hall-
psKEHHE JTAaBUHHOTO MPOo0O0sT YBETUYMBACTCS, a HANPSHKEHUE
TYHHEJIBHOTO TIP000si YMEHBIIIAETCHI.

— p—n kecidin elektrik desilmasi. Totbiq edilmis gorginliyin
tosirilo ylikdasiyicilarin konsentrasiyasinin selvari artmasi vo
ya tunel effekti hesabina ke¢idin desilmasi. Temperatur yiik-
soldikco selvari desilmo gorginliyi artir, tunel desilmo gor-
ginliyi iso azalir.

Electrical pulse

—  /1IeKmpuuecKuil umnyapc. INEKTPUUECKUM UMITYJIbCOM Ha-
3bIBAIOT HAIPSKECHUE WIM TOK, OTIIMYAOLIUECS OT HYJIS WU
IIOCTOSIHHOT'O 3HA4YE€HHs TOJBKO B TEUEHUE KOPOTKOIO IpO-
MEXyTKa BpeMeHU. Bce MHOroo0pasue 37aeKTpUYeCKUX HM-
MYJICOB TPHHSATO TOJAPa3AeisTh Ha BHIeO- (4) W paawo-
uMIysbchl (0). CBA3b MEXKIy HUIMU COCTOUT B TOM, YTO OTH-
Oaroliasi pajvOMMITYJIbCA TPEACTABISIET COOOM BUAECOUM-
nyiaec. YacTora CHHYCOMJBI, KOTOPOM 3allOJHEH BUIEO-
VMITYJIbC, Ha3bIBA€TCs YaCTOTOM 3anonHeHus. [lepenaay uH-
(dbopMaluu B paAMOTEXHUUECKUX TPAKTaX BEAYT C MOMOILBIO
paauoumnynbcoB. OgHaKo mociae JEeTEKTUPOBAHUS OHU CTa-
HOBATCA BuaeoumnyinbcamMu. IloaTomMy o0O0BIYHO paccmart-
PUBAIOT BUICOMMIIYJBCHI, KOTOPBIE HA3bIBAIOT IPOCTO UM-
yJbCAMM..
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[IpuHATO paznuuaTh CIEAYIONME YIaCTKU MMITYIIbCA: TIe-
penauii ppouT (AB), Bepmuna (BC), 3amauii ppoHT (Ccpe3)
(CD) u ocnoBanue (AD). ®opmMbl UMIYIbCOB, UCIOJb3Ye-
MBIX B UMITYJIBCHBIX YCTPOMCTBAxX, pa3HooOpa3Hbl. Hanbomnee
pacmpoCTpaHEHHBIMH SIBIISIIOTCSI TIPSIMOYTOJIEHBIE, Tparenen-
JabHBIE, TPEYTOJIbHBIE, C OKCIMOHEHIUMAIBHBIM (PPOHTOM
WJIH CPE30M, KOJIOKOJI000pa3HbIe

Al o ____
A U U II’- \\\
/I \\
! ) »

__________ 6)

a)

— elektrik impulsu. Elektrik impulsu dedikdo yalmz miioyyan

qisa zaman orzinds sifirdan vo ya hor hansi sabit qiymotdon
forqlonon gorginlik vo ya coroyan basa diisiiliir. Biitiin elek-
trik impulslar1 iki qrupa boliiniir: video impulslar (a) vo ra-
dioimpulslar (b). Biitiin radioimpulslarin biirliyoni videoim-
pulsdur. Videoimpulsu dolduran sinusoidin tezliyi doldurul-
ma tezliyi adlanir. Radiotexniki sistemlordo molumat
radioimpulslarla otiiriiliir. Lakin, detekto olundugdan sonra
onlar videoimpulsa ¢evrilir. Odur ki, adoton videoimpulslara
baxilir va onlar sadaco impuls adlandirilir. Impulslarin asagi-
daki hissalori farglondirilir: impulsun 6n cabhosi (AB), im-
pulsun zirvasi (BC), impulsun arxa cabhasi (kosiyi) (CD), im-
pulsun oturacagi (AD). Impuls qurgularinda istifado olunan
impulslarin formalar1 ¢ox miixtalifdir. ©n ¢ox yayillmis im-
pulslar diizbucaqli, trapesiya sokilli, tigbucaqli, cobhosi vo ya
arxa cobhosi eksponensial doyison, giinbozsokilli impulslardir.
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Electric circuit (current line)

— anexmpuyeckan yens. COBOKYITHOCTh YCTPOWUCTB M DIIEMEH-
TOB IICTIH, COSAMHECHHBIX MEXIY COOOH COOTBETCTBYIOIIMM
o0pa3oM M 00pa3ylIIHuX MyTh IS AJIEKTPUYECKOTO TOKa,
AJICKTPOMArHUTHBIE TIPOIECCHI B KOTOPBIX MOTYT OBITH OITH-
CaHbI C MOMOIIBIO TTOHATUN 00 ANMEKTPOABIKYIIEH CHUIE, TO-
K€ Y HaPsHKCHUU.

— elektrik dévrasi. Oz aralarinda miioyyon qaydada birlosdiril-
mis vo bununla da elektrik coroyaninin ke¢mosino imkan ya-
radan qurgu vo elementlorin toplusu; bu qurgu vo element-
lordo bas veron elektromaqnit proseslori elektrik horokot qiiv-
vasi, caroyan vo gorginlik hagda molum bilgilorin kdmoyilo
tasvir oluna bilor.

Electric oscillation amplifier

— ycuaumeins 31eKMpUYecKux Koiebanui. Y CTpouCTBO, IpeI-
Ha3HAYCHHOE ISl YBEITMYCHUS MHTEHCHBHOCTH DJIEKTPHYEC-
KUX KOJIeOaHUH 3a CUeT 3HEPruy BCIIOMOTaTeIbHOIO MCTOY-
HHUKa TIOCTOSSHHOTO TOKa WJIM 3a CYET SHEPruu JPYrux Huc-
TOYHHKOB KOJICOaHUH.

— elektrik ragslarinin giiclondiricisi. Sabit coroyan monboyinin
ya digor monbolorin enerjisi hesabina elektrik rogslorinin
intensivliyini artiran qurgu.

Electric valve (rectifier)

— INeKmpudecKuil 6eHmuab. DICKTpUUIECKUe Mpuodopsl, 00na-
JAf0IIKe BHICOKOM MPOBOIUMOCTBIO B OJJHOM HAIlPaBICHUU U
HU3KOW TPOBOJUMOCTBIO B OOpPaTHOM HamNpaBlIEHUHM TOKa
(T.e. OHOCTOPOHHEH MPOBOJIUMOCTHIO). DTa OCOOCHHOCTH
oTpenenuia MUPOKOe MPUMEHEHUE AIIEKTPUUECKUX BEHTHU-
Jeil B pasIUyHBIX MpeoOpazoBaTesIX, KOMMYTHPYIOLIUX
ycTpoiicTBax U T.a. BentunbHbiil 2¢ddekt Habmomaercs Ha
TpaHuIle METalIa W JEKTPOIUTa (NMEKTPOIUTUIECKUE BEH-
TWJIN); Ha TPaHMIIE METaula M BaKyyMma (dJIEKTPOBaKyyMHEIE
WIN JJCKTPOHHBIE BEHTWJIM); Ha TpaHUIE METaljla W Tasa
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(razopaspsiiHble BeHTUNH); Ha Tpanuie Mmetaa ¢ [T win
nByx IIII ¢ pasnuunbiMu Tunamu npoogumoctu (I1I1 BeH-
TWIK). Pa3znuyaroT ymnpapisieMble W HEYNpPaBIsieMble BEHTH-
1. B kauecTBe BEHTWIJICH MPUMEHSIIOTCS PA3IMYHBIC JHO/IBI,
TPAH3UCTOPBI, TAPATPOHBI, TAPUCTOPHI U JIP.

— elektrik ventili. Coroyanin bir istigamotinds yiiksok, oks
istigamotindo iso ¢ox asagi elektrikkeciriciliyino malik olan,
basqa sozlo birtorafli kegiriciliys malik olan elektrik cihazi.
Bu xiisusiyyotino goroa elektrik ventillori miixtolif cevirici-
lorde, kommutasiya qurgularinda va s. genis totbiq edilir.
Ventil effekti metal-vakuum sorhaddinds (elektrovakuum vo
ya elektron ventillori), metal— elektrolit sorhaddindo (elektro-
litik ventillor), metal-qaz sorhoddindo (qazbosalma ventil-
lori), metal-YK vo ya miixtolif keg¢iricilik noviino malik iki
YK arasinda (YK ventil) bas verir. Ventillor idaroolunan vo
idaroolunmayan kimi iki qrupa ayrilir. Ventil olaraq miixtalif
diodlar, tranzistorlar, tiratronlar, tiristorlar vo s. istifada
olunur.

Electrochromic display

— I1eKmMpoxXpomuvle uHOuKkamopwvl. IHIUKATOPHI, B KOTOPBIX
HAJIOKEHUE BHEITHETO JIEKTPUUYECKOTO TOJISI TPUBOJIUT K H3-
MEHEHHUIO I[BE€Ta aKTMBHOTO MaTepuana. B kauecTBe Be-
IIECTB, MEHSIIOIIMX CBOM I[BET, MOTYT OBITh MCIOJIb30BaHbI
cinoit WO3, upuaneBo — OKCHIHBIE TJICHKH, PSIA APYTUX Op-
raHm4yeckux BemlecTB. Ha puc. mokasana ojJHa H3 BO3-
MOXKHBIX CTPYKTYp. 3/1eCh |—CTEeKJIIHHAs IUIACTUHA, 2— MPO3-
pauHbIii 3nekTpo;: wieHka IN,O3 Tommuuoi 0.1-0,2 mxm. Ha
IPO3pavHbIA IEKTPOJ Pa3IMYHBIMU CIIOCOOAMU, HATIPUMEDP
TEPMHUYCCKUM HAIBUICHHEM , HaHOCAT ciioil amopdrOoro WO;
toymuHou 0,1-1.0 Mxm (3). [ToBepX aKTHBHOTO CJIOSI HAITBI-
JSIFOT CJIOW udnekTpuka, Hanpumep SiO, tommmuaon 0,05
MKM (4) 1 3aT€M — IUICHOYHBIN 3JEKTPO/, HAPUMEpP 30J10TO
tommunao# 0,01 mxMm (5).
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IIpy nomade Ha MPO3padyHbIA JIEKTPOJA OTPULATEIBHOTO
noteHnuana B ciaoi WO3; WHKEKTUPYIOTCSI 3JICKTPOHBI U B
aKTHUBHOM CJIO€ BO3HHUKAIOT IEHTPHI OKpAIIMBaHUS, IBET
TUICHKU CTaHOBUTCS cUHUM. [Ipu nmepemeHe MoisipHOCTH IMH-
TAIOMIETO HAIPSDKEHUS MHINKATOP BOCCTAHABIMBACT HAYaIlb-
HbIM 1BeT. MIHXKEKIMIO AJIEKTPOHOB M3 IIEHKHM 30JI0Ta IPU
aToM mpensarcTByeT cioii SiO,. Okpacka aKTUBHOTO CIOs
MOXET COXPAHSITHCS IOCTATOYHO JIONTO, IMOKa HEe Oy/eT CTH-
paroIIuii UMITYJIBC MPOTUBOTIONOKHOHN MOJIIPHOCTH, T.€., HH-
auKaTop oOnazaer mamsAThiO. JlaHHBIA THUI WHIUKATOPOB
OYEeHb SKOHOMHYEH: I U3MEHEHUS [[BeTa TpeOyeTcsl He3Ha-
YUTEIBHBIN, 10 5 MKi/cm? 3aps. DIEKTPOXPOMHBIE MHIMKA-
TOPBI IPUMEHSIIOT, HATIPUMED, UI BHICBEUMBAHUS MEIJICHHO
MeHstolencs: nHGOPMAIIUH.
elektroxrom indikatorlar. Xarici
elektrik sahosi totbiq edildikdo
aktiv materialinin rongi doyison o
indikatorlar. Rongini  doyison
aktiv maddo kimi WO; toboagasi,
iridium — oksid tobagalari, bir sira
tizvi maddslor istifads edilo bilar.
Sokilds mdveud quruluslardan |
biri gostorilmisdir. Burada 1-siiso &
16vha, 2—soffaf elektrod rolunu |
oynayan, 0,1-0,2 mkm galinliqh
In,03 tobagosidir.

Soffaf elektrodun iizorino miixtolif iisullarla, mosolon
termik tozlama ilo 0.1-1,0 mkm qalinligda aktiv maddo,
masolon amorf WO;3 tobaqosi ¢akilir (3). Aktiv tobogonin
iizorino dielektrik tobagasi, masalon SiO, tobagosi (4), daha
sinta iso nazik elektrod tobogosi, mosolon, 0.01 mkm
qalinliglt qizil tobaqgosi (5) ¢okdiiriiliir. Soffaf elektroda monfi
potensial verildikdo WO3 tobagosino elektronlar injeksiya
olunur, aktiv tobogodo boyayict morkozlor yaramr va tobaqo
g0y rong alir. Qida gorginliyinin qiitblii doyisdikdo indikator

1 2 3 45
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ilkin rongini borpa edir. Bu zaman SiO, tobagosi elektron-
larin qizil toboqgosindon aktiv tobogoyo injeksiyasina mane
olur. Aktiv tobagonin aldig1 rong uzun miiddoat arzindos, qida
gorginliyinin qiitbii doyisona qodor saxlanila bilor, yoni bu
nov indikatorlar yaddasa makikdir. Elektroxrom indikatorlar
cox olveriglidir: onun rongini doyismok {i¢iin ¢ox az, 5
mKl/sm® yiik lazimdir. Elektroxrom indikatorlar bir ¢ox sa-
hoalordo, mosalon, tadricon doyison molumatlari oks etdirmok
ti¢iin istifado olunur.

Electroluminessent display

—  IeKmpoIOMUHECUeHmHble UHOUKamopsl. B dnexrponto-
MUHECIEHTHBIX MHJIUKATOPaX HCIOJIb3YyeTCsl CBEYCHHE, BO3-
HUKAIoIIee B TIOMUHO(OPAX, TOMEIIEHHBIX B 3JIEKTPUUECKOE
nojie. KOHCTpYKTMBHO OHHU TMPEICTABISIOT COOOM Tpymily
IUIOCKUX KOHJEHCATOPOB, Y KOTOPBIX OJHOM M3 OOKIIaJoK
SABJSETCA CIUIOIIHOW IPO3pPAayHBIM DJIEKTPOJ, a APYrod —
IEKTPUYECKU pa3JEICHHbIE METAJUIMYECKHE IITIOIIAAKH (MO-
3auuHbIi 35ekTpon). IlepenHuil anexkTpoa 3roTaBiIuBaIOT U3
MPO3PAaYHOro MPOBOJAIIETO MaTrepuana, Hanpumep u3z SnO,,
3aJHUA — W3 Hempo3pauHoro, Hampumep, u3 Al Mexny
JIEKTPOJIaMM pPa3MEIAETCs TOHKOIJIEHOYHAs! CTPYKTypa M3
JIOMUHECHEHTHOI'O MOPOLIKA, MPUTOTOBIEHHOIO HA OCHOBE
cyiab(huIa MHKA, JETUPOBAHHOIO CIEIUAIbHBIMU aKTUBATO-
pamu. [lpu npunoxkeHMH K 3JIEKTPOJaM MEPEeMEHHOro Ha-
NpsDKEHUS. B CJIO€ JIIOMUHECLUEHTHOTO IMOPOIIKAa BO3HUKAET
CBETOBOE M3JIydeHHE. B 3aBUCMMOCTH OT MPUMEHEHHOrO aK-
THUBATOpa TMOJYYaIOTCS pa3HbIC I[BETAa CBEUCHMS: 3€JICHHBIN,
YKEJTBINA, TOTyOOH, KPaCHBIH.

— elektroliiminessent indikatorlar. Bu ndv indikatorlarda
elektrik sahasindo yerlosdirilmis liminoforlarin isiqlanmasin-
dan istifado edilir. Konstruktiv olaraq onlar miistovi konden-
satordan ibarotdir. Koynoklordon biri soffaf elektrod, digori
1so mozaik elektroddur, yoni aralarinda halvanik olaqgo
olmayan metal meydancalardan ibarotdir. On elektrod ke-
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cirici soffaf materialdan, moasalon SnO, —don, arxa elektrod
150 geyri—soffaf materialdan, mosolon Al-dan hazirlanir.
Elektrodlar arasinda xiisusi aktivatorlarla asqarlanmis ZnS
osasinda liiminessent ovuntusundan hazirlanmis nazik toboaqgo
yerlogir. Elektrodlara doyison gorginlik totbiq edildikdo limi-
nofor toboqosindo is1q siialanmasi bas verir. Istifado edilmis
aktivatordan asili olaraq miixtolif rongli: yasil, sari, mavi,
qurmiz1 is1q siialana bilor.

Electromagnetic key (electromagnetic switch)

— 91eKmpomazHumuslii  Kawoy. KoMMyTalMoOHHBIM anmapar,
MpeIHA3HAYEHHBIN ISl 3aMBIKAaHHUSI M Pa3MbIKAHUS JIEKTPH -
geckoi menu. CHyXWT Ui JUCTAHIIMOHHOTO YIIPaBJICHHUS,
yIIPaBJICHUSI BBICOKOBOJILTHBIMU IETSIMH, TaJIbBAaHUYCCKOU
Pa3Bs3KM MEXIY YCTPOWCTBOM YIIPABICHUS W HArpy3Kamw,
CUHXPOHHOT'O YIPAaBJICHUS HECKOJIBKAMH IEMSIMH OT OJTHOTO
CUTHAaJA.

— elektromagqnit agar. Elektrik dovralorini qosmaq vo ayirmaq
liclin kommutasiya qurgusu. Moasafodon idaro etmok, yiiksok
gorginlikli dovralori idaro etmok, idaro qurgusu ilo yiikii hal-
vanik olarag bir-birindon ayirmagq, bir signal ilo bir nego dov-
roni idaro etmok {i¢ilin nazards tutulmusdur.

Electron

— anekmpon. CTaOWibHASI dJIEMEHTapHas YacTHUIlA C CIUHHY-
HBIM OTPHLATENIBHBIM JJIEKTpHYECKUM 3apsanoMm 1,602177 x
10" Ku, maccoit moxost 9,1099558 x 10 *! kr. Mccnenopamms
TOHKON CTPYKTYPHI CIIEKTPATbHBIX JTUHUN aTOMOB TOKa3aJIH,
YTO 3JIEKTPOH 00JIaJlaeT MEXaHHUYECKUM MOMEHTOM—CITHHOM,
paBHbIM 1/2h, rae h—mocTosiHHAs TUIaHKA, B MATHUTHBIM MO-
MeHTOM  (ue~eh/2mc).  Paaumyc amekTpoHa  COCTaBIISICT
ro:2,81777'10'15M. DJIEKTPOHBI BXOJSAT B COCTAaB BCEX aTo-
MOB M MOJICKYJI M UTPAIOT BaXHEHIYIO pOJIb B CTPOCHHUH U
CBOICTBaX BEIIECTB.
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— elektron. Elektrik yiikii monfi 1,602177x10™° KI, siikunot
kiitlosi 9,1099558x10" kq olan stabil elementar zorrocik.
Atomlarin spektr xotlorinin inco qurulusunun todqiqi
gostormisdir ki, elektron 1/2h-a borabor olan mexaniki
momenta—spino (h—Plank sabitidir) vo maqnit momentino
(ne~eh/2me) malikdir. Elektronun radiusu rg=2,81777-10°m-
o borabordir. Elektron biitin atomlarin torkibino daxildir,
maddonin qurulugunun vo xassolorinin formalasmasinda
miihiim rol oynayir.

Electron beam lithography

— JeKmMpOHHO—IyUesan aumozpagusa. MeTos U3roTOBICHUS
CYOMHKPOMETPOBBIX M HAaHOPa3MEPHBIX TOIOJIOTHICCKUX
AIIEMEHTOB TIOCPEJICTBOM OSKCIIOHMPOBAHUS JIEKTPHUCCKU
YYBCTBUTEIBHBIX TTOBEPXHOCTEH AIICKTPOHHBIM JTy4oM. Me-
TOJA CX0X ¢ ¢oTtonuTorpadueii, Ho BMECTO (POTOHOB HUCIIOTb-
3yeT 21eKTpoHbL. [lOCKONMBKY UTMHA BOJIHBI AJIEKTPOHA TO-
pasno MeHble, 4eM y GoToHa, AUQpakius He OTPAaHUYUBACT
paszpelieHue.

— elektron—siia litografiyasi. Elektriko hassas sathlorin elektron
seli ilo ekspozisiyas1 vasitasilo submikrometr vo nanometr
Ol¢iilii elementlorin hazirlanma tisulu. Bu tisul fotolitografiyaya
oxsayir, lakin burada fotonlarin ovozine elektronlardan istifado
edilir. Elektronun dalga uzunlugu fotona nisboton ¢ox kigik
oldugundan fotolitografiyadan forqli olaraq bu {isulda
difraksiya hadisasi ayirdetmoni mohdudlagdrmur.

Electronic pover device

— Cunosvle nekmponnvie ycmpoiicmed (CIY). YcrpoiicTBa
MIPOMBIIIJIEHHOM 3JIEKTPOHUKH, KOTOPhIE MPeoOpa3yroT AIeK-
TPUYECKYIO SHEPTUIO IEPBUYHOTO UCTOYHUKA B SHEPTUIO HE-
00XOUMOr0 KadyecTBa: CTAOWIM3UPYIOT HAIpsDKCHHE WU
TOK, MOJIABIISIIOT MYyJbCAlMU TIEPBUYHOTO UCTOYHHKA, TTPE00-
Pa3yloT MOCTOSHHOE HAMpPSKEHUE B MEPEMEHHOE WIH B IOC-
TOSIHHOE APYroro YPOBHSI, OCYILIECTBIAIOT Pa3BsSI3Ky MOTpE-
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ouTenell MO MENsIM THTAHUS, a TAKKE YCUIWBAIOT CHUTHAJIBI

MMOCTOSTHHOTO TOKA WMJIM IMEPEMEHHOTO TOKa HU3KOW YaCcTOTHI.

K HUM OTHOCATCS yCUITUTENN MOCTOSHHOTO TOKA, HEMPEPHIB-

HbIE U UMITYJIbCHBIE KOMIIEHCAIIMOHHBIE CTAOMIN3aTOPHI HATI-

PSOKEHUS, aKTHBHBIC CTIQKHBAIONINEC (DWIBTPHI, YCHUITUTEITH

HHU3KOH YacTOThI, MpeoOpa3zoBaTenu HampsukeHus (KOHBeEp-

TOPBI), BHIIPSIMHTENN, HHBEPTOPBI HANPSHKEHUs, Tpeodpa3o-

BaTeNM YacCTOThl, MHOTO(a3Hble HUMIYJIbCHBIE Tpeolpa-

3oBatenu U Ap. Kak BumHo, B obmem ciaydae COY MOXKHO

pa3fenauTh Ha JBE TPYMIbI: UCTOYHUKHA BTOPUYHOTO 3JIEK-
tponutanuss (UBJII) u ycunurenwsHbie yctpoiictBa (YVY).

OHU SIBASIOTCS MPOMEXKYTOUHBIMH 3BEHBSIMH MEKTy TIepBUY-

HBIM UCTOYHHKOM DIIEKTPUYECKON SHEPTUU U MOTPeOUTEIEM.

B xauecTBe HCTOUHHMKOB MEPBUYHON IHEPTHH UCTIONB3YIOTCS

UCTOYHUKU TOCTOSIHHOTO HAMPSIKEHUS WM HUCTOYHUKHU Tie-

PEMEHHOTO HANpsDKEHUsS IOCie BBIIpsAMICHHs. Harpyskoi

COY sBIAIOTCA IBUTATENH MOCTOSHHOTO M MEPEMEHHOIO TO-

Ka, DJIEKTPOMAarHUTHBIE MEXaHU3MBbI, PA3ITUYHOTO POJA AJIEK-

TPO— M paio000py/IOBaHMsI, B TOM YHCJIE pa3paboTaHHOE Ha

0a3e MUKPOIJIEKTPOHUKH.

C3Y MOHO Knaccu(UIMPOBATh MO CIACAYIOIIUM MPU3HAKAM:

— TI0 BUJ1y BBIXO/THOTO CUTHAJIA: HA TTpeoOpa3oBaTesid HaIpsi-
KEHUS U TOKA,

— M0 pOAY TOKa BBIXOJHIO CHUTHAJIa: Ha YCTPOMCTBA MOCTO-
STHHOTO ¥ IIEPEMEHHOT0 TOKa;

— MO0 PEeXHUMY pabOTHl CHUJIOBOM YacTHU: Ha yCTPOMCTBA He-
MIPEPHIBHOTO JICUCTBUS U UMITYJIbCHBIE;

— 1o crnocoOy ¢opMUpOBaHUs CUTHAJa yNpaBJICHUs: HA YyC-
TpoiicTBa 6e3 00paTHOM CBs3M (Pa30MKHYTHIE) U ¢ 00paTt-
HOM CBA3BIO (3AMKHYTHIE);

Kpome Toro pasnuyaror JTUHEHHBIE U HEJIMHEWHBIE CHCTE-
MBI, CACTEMBI CTAOMIIM3aInH, cliexkeHus U Ap. OcoOeHHO ObI-
cTpoe pacnpoctpanenne COY Hayanock 1Mocie Co3aHus CH-
JIOBBIX MOJIEBBIX TpaH3ucTopoB U IGBT.
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— elektron giic qurgulart (EGQ). Sonaye elektronikasinin ilkin
monbadon alinan elektrik enerjisini tolob olunan sokildo
enerjiya ceviron qurgularidir. EGQ gorginlik vo ya coroyani
stabillosdirir; ilkin monbonin enerjisinin doylintiilorini son-
diirtir; sabit gorginliyi doyison gorginliyo vo ya basga so-
viyyali sabit garginliya gevirir; ayri—ayri dovralar iizra enerji
istehlak¢ilarint bir—birindon ayirir; sabit coroyani vo ya asagi
tezlikli doyison coroyani giiclondirir vo s. Misal olarag, sabit
corayan giliclondiricilorini, kompensasiyali fasilosiz vo impuls
gorginlik stabilizatorlarini, aktiv hamarlayici siizgoclori, asa-
g1 tezlikli giiclondiricilori, gorginlik ¢eviricilorini (konvertor-
lar1), diizlondiricilori, gorginlik invertorlarini, tezlik ¢evirici-
lorini, ¢oxfazali impuls c¢eviricilori vo s. gdstormok olar.
Gorlindiiyli kimi, imumi halda EGQ-1 iki qrupa ayirmaq
olar: tokrar elektrik gida mon-dolori (TEQM) va giiclondirici
qurgular (GQ). Bu qurgular ilkin qida monboyi ilo son
istehlak¢1 arasinda bir araliq hal-qadir. Ilkin enerji kimi sabit
gorginlik monboyinin enerjisi vo ya doyison gorginlik
monbayinin diizlondirilmis enerjisi istifado olunur. EGQ-n
istehlakgist  sabit  vo doyison coroyan miihorriklori,
elektromaqnit mexanizmlori, miixtolif elektron vo radio
avadanliqlari, o cimlodon mikroelektron qurgularidir. EGQ-n
tosnifat1 asagidaki alamatlorine gore aparilir:

— ¢ix1g signalimin ndviino goro: gorginlik vo coroyan
ceviricilari;

— GIX1$ caroyaninin ndviine gora: sabit vo doyison coroyan
qurgulari;

— qurgunun gilic dovrasinin i§ rejimino gora: fasilosiz vo
impuls qurgulart;

— 1idaroedici signalin formalagsma iisuluna gors: oks olago
dovrosi olmayan (acilmis) vo oks olago dovrosi olan
(qapanmis) qurgular.

Bundan basqa xotti vo geyri—xotti sistemlor, stabillosdirici,
izlayici va s. sistemlor movcuddur. Giiclii saha tranzistorlari
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vo RTBT (IGBT) yaradildigdan sonra EGQ daha siiratlo
inkisaf etmoyo vo daha geyis totbiq edilmoys bagladi.

Electronic switch
— 2J1eKmpoHHbLl K10y, DnektponHsie kioun (OK) mpegnas-
HA4YeHBI JJIS KOMMYTAIUU SJEKTPUUECKUX CUTHATIOB. VX BBI-
MOJIHSFOT HA TOJYTIPOBOJHUKOBBIX JINO/AX, OUMOJISPHBIX U
MOJIEBBIX TpaH3UCTOpax. B 3aBUCHMOCTH OT XapakTrepa KOM-
mytupyemoro curtaina DK paznenstor Ha nudpoBbIE U aHa-
joroseie. LludpoBbie KIOUYM KOMMYTHPYIOT TOKH WM Hall-
PSOKEHUST HMCTOYHUKA TUTaHUs, oOecnevyuBas MOTYyYCHUS
JBYX YPOBHEH BBIXOJHOI'O CHTHAJad, COOTBETCTBYIOIIHUX OT-
KPBITOMY M 3aKpbITOMY COCTOSIHHMSIM KiIHO04Ya. AHaJIOrOBBIE
KJII0YM 00eCrevrBarOT MOJAKIIOUYEHUE WM OTKIIOUYEHUE HC-
TOYHHKOB aHAJIOTOBBIX CUTHAJIOB, HUMEIOIIUX MPOU3BOJIBHYIO
dbopmy HanpspkeHHsl. XapaKTEPUCTUKH HU3MEPUTEIbHBIX yC-
TPOMCTB, B KOTOPBIX HCIOJIB30BAaHbI aHAJIOTOBBIC KIIIOUH, BO
MHOTOM 3aBHUCST OT KauecTBa IE€pelayd CHUTHajga aHaJo-
TOBBIM KJIIOUYOM M TMOMEX B LEMHU, MOSBISIONIUXCS MPU €ro
kommyTaruu. OcHoBHble napameTpsl DK crenyronue: Obic-
TPOJICUCTBUE, XapaKTEpU3yeMOE BpPEMEHEM NEPEKIIOYCHHUS
KJII04a; MOPOTrOBOE HAMNPSHKEHUE, B OKPECTHOCTAX KOTOPOTO
CONPOTHUBIICHHE KJIIOYA PE3KO MEHSETCS; UyBCTBUTEIbHOCTD,
T.€. MUHUMAJIbHBIW TEpEenaj CUTHAJa, B PE3yJIbTaTe BO3/AEHC-
TBUS KOTOPOTO MPOUCXOAUT OecrniepeOoitHOe MmepeKoueHne
KJII04a; TIOMEXOYCTOMYHMBOCTh; CONMPOTUBIICHUS KIIIOYa B OT-
KPBITOM U 3aKpPBITOM COCTOSIHUAX U Jip. B nuomneix 9K wuc-
MOJIB3YIOT TMOJIYIPOBOJHUKOBBIE TUOJBI, UMEIoIIne Oapbep-
Hyt0 eMKkocTh (0,5-2,0) md u BeIcOKOE OBICTpOACHCTBUE. DTO
B OCHOBHOM KpPEMHHUEBBIC, AMUTAKCHATbHO—TUIAHAPHBIE
CTpYKTYphl, a Takke GaAs mmoapl ¢ Oapbepom IloTTKH.
TpaH3UCTOPHBIEC KITIOYH SIBISIFOTCS OCHOBHBIM 3JIEMEHTOM YyC-
TPOUCTB UG POBOI FNEKTPOHUKH U MHOTHX YCTPOMCTB CHIIO-
BOW DJIEKTpOHMKM. Ha HMX OCHOBE CO31aI0TCSI TPUITEPHI,
MYJbTUBUOPATOPBI, KOMMYTATOPbI, OJIOKHHT-TEHEPATOPHI U
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T.4. Tpanszuctopsl B DK Ha OMIOJSPHBIX TpaH3UCTOPAX
(puc.) paboTalT B pa3HbIX PEKUMAX: PA3OMKHYTOMY COCTOSI-
HHUIO KJII0Ya COOTBETCTBYET PEKUM OTCEYKH TPAaH3UCTOpaA, a
3aMKHYTOMY — PEXHUM HacblllleHus. B Teyenue nporecca ne-
PEKITIOUEHHS] TPAH3UCTOP pabOTaeT B aKTUBHOM DPEKUME.
Kiroun Ha MONEBBIX TPaH3UCTOPAX MCTIONB3YIOTCS TSI KOM-
MyTalH KaK U(PPOBBIX, TAK U AHAJTOTOBBIX CUTHAJIOB.

KommyTaTOph! aHAJIOTOBBIX CUTHAJIOB BBHIMIOJIHSIOT Ha T10-
JIEBBIX TPAH3UCTOPAX C MU3OJHUPYIOMUM P—N TEPEX0I0M HITH
MOII-Tpan3ucropax ¢ UHAYLUPOBAaHHBIM KaHAJIOM.

B mugpoBeix cxemax npumensitorcs Toibko MOII-Tpan-
3UCTOPBl C MHAYLMPOBAaHHBIM KaHasoM. Ilo ObicTponeict-
BUIO KJIIOYM Ha IMOJIEBBIX TPAH3MCTOpAX YCTYHAIOT KJIIOYaM
Ha OMIOJISIPHBIX TPAH3UCTOPAX.

Pa3pabotanbl Takke HU(POBBIE KIOYM Ha KOMIUIEMEH-
tapabix M/II1 tpansucropax (KMOII-kimroun).
elektron agar. Elektron agar-
lar1 elektrik signallarimin  kom-
mutasiyasint  hoyata  kegirir.
Yarimkegirici diodlar, bipol-
yar vo saho tranzistorlari iizo-
rindo qurulur. Kommutasiya
olunan signalin xarakterindon
asili olaraq iki qrupa boliintir:

Ek

U BbIX

rogomli vo analoq elektron Usx (Ueis)
acarlari. Rogomli acarlar cora- (Ugir)
yan va ya goarginliyi kommu- T o

tasiya edorok ae
iki soviyyado c¢ixis signalimi tomin edir ki, bu soviyyslor
acarin aciq va bagli vaziyyatlorina uygun golir.

Analoq agarlar iso analoq signallart monbolorini dévrayo
qosur vo yaacwr. Analoq agarlardan istifado olunan Olgii
qurgularinin xarakterisrikalar1 agarin signali 6tiirmasinin key-
fiyyatindon vo kommutasiya zamam dovrads yaranan tohrif-
lordon ¢ox asilidir.
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Elektron acarlarin osas parametrlori asagidakilardir: cald-
lik (acarin ¢evrilmo miiddati ilo toyin olunur); astana gorgin-
liyi (bu gorginliyin otrafinda acarin miiqavimati kaskin doyi-
sir); hossasliq (signalin elo minimal doyismosidir ki, bu
doyigmonin tosiri agarin miintozom cevrilmasini tomin edir);
tohrifloro qars1 dayaniqliliq; agiq vo bagh voziyyatlordo aca-
rin miigavimoati vo s. Diodlar osasinda elektron agarlarda ¢o-
par tutumu (0.5-2.0) pF vo coldliyi yiliksok olan diodlardan
istifado olunur. Bunlar ssason silisium diodlari, epitaksial—
planar quruluslar, eloco do Sottki ¢opori olan GaAs
diodlaridir. Tranzistor acarlar1 raqomli elektronika qurgulari-
nin, homginin giic elektronikasimin bir ¢ox qurgularinin osas
elementidir. Onlarin osasinda triggerlor, multivibratorlar,
kommutatorlar, bloking—generatorlar va s. yaradilir. Bipolyar
tranzistorlar ilizorindo elektron agarlarda (sokil) tranzistorlar
miixtolif rejimlords isloyirlor. Belo ki, agarin dévrodon ayril-
mis voziyyatind tranzistorun aywrma rejimi, qosulmus voziy-
yotino doyma rejimi uygun golir. Cevrilmo prosesi gedon
miiddotdo iso tranzistor aktiv rejimds isloyir. Saho tranzis-
torlar1 asasinda acarlar hom roqamli, hom do analoq signal-
larin kommutasiyasim1 hoyata kecirir. Analoq signallarin
kommutatorlar1 saho tranzistorlar1 vo ya induksiya olunmus
kanalll MOY tranzistorlar1 {izorindo qurulur. Rogomli
sxemlordo yalmiz induksiya olunmus kanalli MOY tran-
zistorlar istifads olunur. Caldliyina gbra bipolyar tranzistorlar
osasinda acarlar saho tranzistorlari oasasinda acarlardan iis-
tindiir. Bundan basqa komplementar MDY tranzistorlar
osasinda roqomli acarlar (KMOY—agarlar) mévcuddur.

Electron-ray tube

— JJleKmpoHHo-yuesan mpyoka. B cucremax, rae undopma-
uuio TpedyeTcs: mpeacTaBuTh B (opme, yaoOHOW JUisl BU-
3yaJbHOTO BOCHPUSATHS, NPUMEHSIOTCS YCTPOHCTBA 0TOOpa-
xeHust nHpopManuu. VX OCHOBHOW YacThIO SIBJISIOTCS TpPU-
O0opel, obecreunBaronie MPeoOpa3oBaHUE DIECKTPUUECKUX
CUTHAJIOB B CBeTOBOE M3iydeHue. [Iprbopbl naHHOM rpymmbl

152



CO3/Iaf0OTCSI HA OCHOBE AKTHUBHBIX HW3Ty4aIONUX KOMITOHCH-
TOB, OJTHUM W3 PA3HOBUIHOCTECH KOTOPBIX SIBIISIFOTCS 3JICK-
TpoHHO—JTyueBbie TpyOku (DJIT). Ha sxpane DJIT nipu coot-
BETCTBYIOIIEM (OPMHUPOBAHUU YIIPABISIIONIUX CHUTHAJIOB
MOXHO TIOJIYYHUTh JTFOObIE 3HaKU U OObeMHBIE Tpadu-uecKue
nzo6paxenus. IJIT — cneunanbHbI TUI 3JIEKTPOBAKYyMHO-
ro npubopa, MpeaHa3HAYCHHBIN /Il Ipeo0pa30-BaHUsI JICK-
TPUUECKUX CHUTHAJIOB B CBETOBOE M300pakeHWe. B HUX uc-
MOJIb3YETCS  BBICOKOBOJIBTHAS ~ KATOJIOJFOMHHECIICHITHS.
[TpunHin paboThl 3aKIIOYaETCAd B TOM, YTO MYYOK AIIEKTPO-
HOB, C(HOPMHPOBAHHBIN AJIEKTPOHHBIM IPOKEKTOPOM, O]
BIIUSTHUEM YTIPABIISIONIETO0 CUTHAIA MEPEMEIAETCS M0 dKpa-
Hy TpyOku (JiromuHOQoOpa), Bei3biBast ero cBedenue. DJIT saB-
JSI0TCA HanboJiee YHUBEpcalbHBIMU Tipubopamu. HecmoTps
Ha HEKOTOpbIE HEJOCTATKH, OHM IIMPOKO HCIIOJIB3YIOTCS B
TUCIUICSIX U ociiiiiorpadax.

elektron-siia borusu. Molumatin vizual c¢atdirilmas: tolob
olunan bir sira sistemlordo molumati oks etdiron qurgular isti-
fado edilir. Bu qurgularin osas hissasi elektrik siqnallarim
151q stialanmasina ¢eviron cihazlardir. Belo cihazlar bir sira
miixtolif aktiv siialandirict komponentlor osasinda yaradilir.
Bu név komponentlordon biri elektron—siia borusudur (ESB).
Idarsedici signallar1 miinasib sokildo formalasdirmaqla ESB-
nin ekraninda istonilon tosviri almaq olar. ESB — elektrova-
kuum cihazlarinin xtisusi bir noviidiir, onlarin toyinati
elektrik siqnallarini isiqlanan tosviro ¢evirmokdir. ESB-da
yiiksokvoltlu katodliiminessensiya hadisasindon istifads olu-
nur. Is prinsipi asagidakindan iba-ratdir: elektron projekto-
runun formalasdirdig1 elektron dostosi idaroedici signalin
tosirilo sothina liiminofor ¢okilmis ekran boyunca yerini
doyisir vo noticado ekran isiglanir. ESB nisbaton universal
cihazdir. Bozi ndgsanlarina baxmayaraq onlar miixtolif
indikatorlarda va ossillograflarda genis istifads olunur.
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Element of double—stage logic (element of two—step logic)

Jnemenm o0gyxcmynenuamoil Jnoz2uku. DyHKIHOHAIBHBIC
AJIIEMEHTHI JIBYXCTYNEHYATON JIOTUKU, pEaTH3yIoIIe OTHO-
CUTEIBHO clIOKHBIC Jorudeckue Gpynkiun M-WJIA, NIIN-
U, HE-U-WJIN, U-NJIN-HE, U-UJIN-U u np.

iki pillali mantiq elementi. Funksional ikipilloli montiq
elementlori. Nisbaton miirokkob: VO-YAXUD, YAXUD-
VO, YOX-VO-YAXUD, VO-YAXUD-YOX, VO-
YAXUD-VO va s. mantiq funksiyalarini reallagdirirlar.

Element of single—stage logic

niemenm o0O0Hocmynenyamoi Jjaocuku. DOyHKIMOHAIbHBIC
AJIEMEHTHI OJHOCTYIIEHYATON JIOTUKU. DTO mpocreimue JIJ,
ocymecTBisomue jgorudeckue onepaunu WU, NN, HE, -
HE, NWJIN-HE.

bir pillali montiq elementi. Funksional birpilloli maontiq
elementlori. VO, YAXUD, YOX, VO-YOX, YAXUD-YOX
montiq omoaliyyatlarim yerino yetiron on sado ME-dir.

embedded channel (integrated channel)
— ecmpoenusii Kanan. IIpoBOISIINN KaHAT MEXIY CTOKOM M

ucrokom M/IIT Tpan3ucTopa, KOTOpBINA GOpMHUpPYETCs B TPO-
[IECCe M3TOTOBJICHHS JIOKAIbHON nuddys3ueid mim HOHHOM
uMmIantanueid. Kanan MoxeT UMeTh IPOBOAMMOCTb N-THUIA
win  p-tuna  (cm.  Tarke: Insulated-gate field-effect
transistor).

— movcud (hazwr) kanal. MDY tranzistorun monba ilo monsab

arasinda yerlogon kecirici kanali. Tranzistorun hazirlanma
prosesinds lokal diffuziya vo ya ion implantasiya tisullari ilo
yaradilir. Kanal hom n-tip, hom do p-tip ola bilor. (bax hom-
c¢inin: Insulated-gate field-effect transistor).

Emitter
— amummep. OOnacTh OUTIONIAPHOTO TPAH3UCTOpPA WIU JTMOJA,

OCHOBHBIM Ha3HAYCHHEM KOTOPOU SBIISICTCS MHKEKIIUS HOCH -
Tenel 3apsiaa B 6a3zy.
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— emitter. Bipolyar tranzistorun vo ya diodun bir hissosi. Osas
funksiyasi ylikdastyicilart bazaya injeksiya etdirmokdir.

Emitter junction

— ImMummepHulil nepexod. DIEKTPUYECKUN Nepexoa MEexAy
SMUTTEPHON U 0a30BOM 00JaCTAMU OUIOJISIPHOTO TpaH-
3UCTOPA.

— emitter kecidi. Bipolyar tranzistorun emitter vo baza hissalori
arasinda elektrik kecidi.

Emitter follower

— IMUmMMmMEPHLIIL noemopumeny. YCUINTEIbHBIE KaCKaabl Ha
OUMOJNSAPHBIX TpaH3UCTOpax ¢ obmuM kosekropoM (OK), ¢
ko3 unmeHToM ycuwieHuss 1o HampsikeHutro Ky<l, HoO
00bIYHO ONM3KUM K eauHwuie. [103ToMy OHM M Ha3bIBAIOTCS
MOBTOPUTEJIEM. DMUTTEPHBIC MIOBTOPUTEIN HE MCHSIOT TOJI-
SIPHOCTHh BXOJHOTO CHWTHaja U 00JaJat0T OTHOCUTEIIHHO BHI-
COKHM BXOJIHBIM W HHM3KHUM BBIXOJHBIM COMPOTHUBIICHUSMH.
KoaddunmeHnt ycunenus mo Toky 3HauuTeNnbHbIN. [loaTomy
WCTIONIB3YETCS JUIS YCHIICHUS CUTHAJA o TOKy. Kpome Toro,
UCTIOJIB3YETCSl KaK BCIIOMOTATEIBHBIA KacKa/l, CBSA3bI BAIOIINH
cxemy ¢ OO ¢ MaJIOMOIIHBIM MCTOYHHUKOM CHUTHaja, WIH C
HU3KOOMHOW HArpy3KOM.

— emitter takrarlayicist. Umumi kollektorlu (UK) sxem iizro
birlogdirilmis bipolyar tranzistorlar {izorindo qurulmus
giiclondirici kaskad. Gorginliyo gora giiclondirmo omsali
vahiddan kigik: K;<1, lakin vahida ¢ox yaxin olur. Buna gora
do onlar tokrarlayic1 adlandirilir. Emitter tokrarlayicilar giris
signalinin qitblinii doyismir, nisboton yiiksok giris vo kicik
cixis miiqavimotino malikdir. Coroyana goro giiclondirmo
omsali 159 boylik qiymot alir. Odur ki, bu qurgular corayana
goro signallar1 giiclondirmok {i¢lin istifado edilir. Bundan
basqa, emitter tokrarlayicilar1 sxemi az giiclii signal monboyi
ilo vo ya kigik miigavimotli yliklo birlosdirmok ti¢liin komokei
kaskad kimi da istifads olunur.
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Enriched layer
— o0ocawennswtii caou. Cou MOTYIMIPOBOJHUKA C MOBBIIIIEHHOU

POBOJIUMOCTBIO, B KOTOPOM KOHIICHTPAIMS OCHOBHBIX HO-
cuTenel 3apsiga Oomblie, yeM B ocTajdbHOM oObeme. Obpa-
3yeTcs y KOHTAaKTa ¢ METaJIOM, y TeTepornepexoia Win U30-
TUITHOTO TEepexo/a, y cBo0OJIHON moBepXHOCTH. KOHTaKTHI,
oOpasyrornire 000TameHHbIN CI0i, MPeaNOYTHTEILHBl B Ka-
9YeCTBE OMHUYECKUX KOHTAKTOB ISl TOJIYMPOBOIHHUKOBBIX
npuOOpOB.

zanginlasmis tabaga. Y arimkeciricinin digor hissolorino nis-
baton daha yiiksok keciriciliyo malik olan hissasi. Bu hissada
osas yiikdasiyicilarin konsentrasiyasi qalan hissolora nisboton
boylikdiir. Metal ilo kontaktda, heteroke¢iddo vo ya izotip
ke¢iddo, sarbast soth yaxinliginda yaranir. Yarimkegirici Ci-
hazlarda omik kontakt kimi zonginlogmis tobogo yarada bilon
kontaktlara tistiinliik verilir.

Equivalent circuit (equivalent network)

cxema 3ameuieHus, IKGUsAIeHmHaa cxema. Y CIOBHOE Tpa-
¢uyeckoe U300pakeHUE UICATU3UPOBAHHOMN 3IIEKTPUUECKON
IENH, MOJICIIUPYIOIIAas 3JIEMEHTHI JIAHHOW IIENMU B paMKax
MOCTABJIICHHOW  3amayi. OKBHBAJICHTHAas CXeMa pacc-
MaTpPHUBAETCS HEMOCPEJACTBEHHO KaK pacueTHas MOJENb Iie-
TIH.

avaz etma sxemi (ekvivalent sxem). 1deal elektrik dovrasinin
sorti qrafik tosviri. Qarsiya qoyulmus masalo ¢argivasindo
verilmis elektrik dovrasinin elementlorini  modellasdirir.
Ekvivalent sxemo hesablamalar aparmaq {giin elektrik
dovrasinin modeli kimi baxilir.

Extrinsic absorption (impurity absorption)

npumecrHnoe nociouienue ceema. HpI/I IIPUMCCHOM IIOIJIOIIC-
HHUH ITOJYIIPOBOIHHUKOM OHCPIHdA KBAHTOB CBCTA UACT HA HO-
HHU3alUI0 IMPUMECHBIX aTOMOB (Z[OHOpHI)IX HUJIN aKOCIITOP-
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HbIX). [Ipu TakoMm MOTNIONIEHNH BO3HUKAIOT JINOO CBOOOHBIE
AJIEKTPOHBI, JTHOO CBOOOTHBIE JABIPKH.

— isigin agqar udulmasi. Y arimkegiricido asqar udulma zamani
is1q kvantlarinin enerjisi asqar (donor vo ya akseptor) atom-
larinin ionlagmasina sorf olunur. Belo udulma naticosindo ya
sorbast elektronlar, ya da sorbost desiklor yaranir.

Fan-out ( output capacity)

—  Koyppuyuenm pazeemenenus no evixody K,,,. Jlonyctu-
MO€ YHCJIO Harpy3ok, noakiarovyaeMmsix K Boixony MJID. Tlox
Ka)KJI0W Harpy3koi noHumaercsi Bxon takoro e MJID. (cm.
takxke: Logical element)

— ¢ixis iizra budaglanma amsali. IME-in ¢ixisina qosulan yiik-
lorin yol verilon say1. Bu halda yiik dedikde eyni IME-in gi-
rigi nozarda tutulur. (bax hamg¢inin: Logical element)

L Usp
Feedback characteristic 4 (Ucp)
—  Xapakxmpucmuxa 00pammnoil ceasu.
3aBUCUMOCTb BXOJHOTO Harmpsi-
YKEHHUs OUTIOJIIPHOTO TPAH3UCTOPA OT
BBIXOJIHOTO HAINpsDKCHHUS TpU  T0C-
TOSTHHOM BXOJTHOM Toke. Ha pucynke
MOKa3aHa XapaKTepUCTUKAa 0OpaTHOM
ces3u BT B cxeme c¢ oOwiern Oaszon -
NPU PasHbIX SHAYCHWAX BXOMHOTO Ue (UIZB)
TOKa

— oks alaqo xarakteristikasi. Bipolyar tranzistorun giris co-
royaninin sabit qiymotindo giris gorginliyinin ¢ixis gorgin-
liyindon asililig1. Sokilds iimumi bazali sxemdo giris coroya-
ninin - miixtalif qiymotlorinds oks olaqe xarakteristikalari
gostorilmigdir.

ler>le2>1gs

le3
le2

lE1

f

Feedback factor (Feedback gain)
— Koaghpuyuenm (nepeoauu yenu) oopamnoii ceazu. Vicnonn-
3yeTcsl AJi1 KOJIMYECTBEHHOM OLIGHKH CTeNEeHH BIUSHUS LIETH
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oOparHo#i cBsi3u. [lokaspiBaeT, Kakass 4aCTh BBIXOJHOTO CHT-
Haja TIOCTYyMaeT Ha BXOJ YycTpoiictBa. B olmem ciyuae
Y=Poo/Pyux. HacTo y omnpenensitoT Kak COOTHOIICHHUE TOKOB
win HanpsoKeHUH: Y=o/l x; Y=Uoe/ Ugux

— aks alaqa (dovrasinin otiirma) amsali. Oks olaqo dovrosinin
tosirini komiyyatco qiymotlondirmok {i¢iin istifado edilon om-
sal. Cixis signalimin hansi1 hissasinin qurgunun girigine daxil
oldugunun gostorir. Umumi halda y=P,/P.,. Cox vaxt y
caroyan vo gorginliklorin nisbeti kimi toyin edilir: y=1,,/l;;
Y:UQQ/ U(;lx-

Ferroelectric

— cecHemoINeKmMpuKU. AKTUBHBIC IUAJIEKTPUKHU, B KOTOPBIX
CYHIECTBYIOT CHOHTAaHHO MOJSPU30BaHHBIE 00JACTHU —IOMe-
Hbl. [lepeopueHTansi JOMEHOB BO BHELITHEM ToJIe 0becIedn-
BaeT BBICOKYIO JUAICKTPHUECKYIO TIPOHUIIaeMOCTh. Hamaune
JIOMEHOB OOYCJIOBJIUBAET aHOMAJIHUH PsJia CBOWCTB, B TOM
YHClie YIPYTUX, MbE30ITEKTPUUYECKUX, ONTHUYECKUX U p.
CrnencTBueM JTOMEHHOW CTPYKTYPHI SIBJISETCS HEIMHEWHas
3aBUCHMOCTD JJICKTPUYCCKOW MHIYKIIUA OT HANPSHKCHHOCTH
BHEIITHETO TIOJIsA, KOTOpas MMEET BHUJ NETJIM TUCTEpe3uca.
CerHeTOdIeKTPUKU UCTIONB3YIOT NIl W3TOTOBIICHUS MU-
HUATIOPHBIX KOHJICHCATOPOB C OOJIBIION €MKOCTHIO; THAJIEK-
TPUUECKUX YCHIIUTENEH, MOIYISATOPOB U . YIPaBISIEMBIX
YCTPOMCTB.

— seqnetoelektriklar. Spontan olaraq polyarlagmis hissaloro—do-
menloro malik olan aktiv dielektriklor. Xarici elektrik saha-
sindo domenlarin istigamotini doyismosi hesabina seqne-
toelektriklorin dielektrik niifuzlugu yiiksok qiymot alir. Do-
menlorin movcudlugu bir sira xassolorin, o climlodon, elas-
tiklik, pyezoelektrik, optik va s. xassalorin anizotropluguna
sobab olur. Domen qurulugunun naticosindo elektrik induksi-
yast xarici sahonin intensivliyindin qeyri—xotti: histerezis
ilgayi soklindo asili olmasima gatirir. Seqnetoelektriklor bo-
yiik tutumlu miniatiir 6l¢iilii kondensatorlarin, dielektrik giic-
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londirici vo modulyatorlarin va bir sira basqa idaro olunan
qurgularin istehsalinda genis istifado olunur.

Fiber light conductor

— B0/I0KOHHUBIIL c8emo06od. llpocTelmuii CBETOBOJ MpEAC-
TaBIIIET COOOW TMOKYIO HUTh — BOJIOKHO C CEPALICBUHON W3
BBICOKOIIPO3PAYHOTO JAUDJIEKTPUKA, OKPYKEHHOU 0007I0YKON
C TIOKa3aTelieM MPEJIOMIICHHSI, MEHBIIIUM, YeM y CEP/IIICBUHBI.
HampagiieHHas nepeadya CBETOBOW SHEPTHH B HEM TPOUCXO-
JIMT BCJICJCTBHE MOJHOTO BHYTPEHHETO OTPaYKECHHS CBETa Ha
IpaHuLE MEXAY CepALEBUHON 1 000s10uKOi. Pa3HOCTH MoKa-
3arenel npenomiieHust cocraisier ot 0,1 mo (1-2) %, nua-
MeTp cepareBubl — 0T (5-10) MKM [0 HECKOJIIBKHX COTEH
MKM. [1oHBIN THaMeTp BOJIOKOHHBIX CBETOBOJIOB COCTABIISI-
et (0,1- 1) mm.

— lifli isiq otiiriiciisii. On sado 1s1qotiriiclisii en kosiyinin
morkozindo dielektrik 6zok olan vo Ortiiklo ohato olunmus
elastik teldon — lifdon ibarotdir. Dielektrik 6zok yiiksaok
soffafliga malikdir, onun sindirma omsali Ortiiys nisbaton
yiiksokdir. Is1q enerjisinin istiqgamotlonmis Otiiriilmasi 6zok
ilo Ortiiylin sorhoddinds is1g1n tam daxili qaytarilmasi hesabi-
na bas verir. Sindirma amsallarinin forqi 0.1%-don (1-2) %-o
qoder, 6zoyin diametri (5-10) mkm-don yiizlorlo mkm-o qo-
dor, lifli is1q Otlirtictisiiniin tam diametri iso (0.1-1.0) mm
olur.

Fiber optical element

— 6010KOHHO-onmuueckuil 3nemenm. ONTOIICKTPOHHBIC dJie-
MEHTHI Ha OCHOBE BOJIOKOHHBIX CBETOBOJIOB.

— lifli-optik element. Lifli is1q Gtiirticiisii osasinda optik elektron
elementi.

Fiber optics

— 60/10KOHHaA onmuka. Pa3nen ONTOANIEKTPOHUKH, HU3ydalo-
WA SBJICHUS, BO3HUKAIOIINE B BOJIOKOHHBIX CBETOBOJIAX
MPH PaCHpPOCTPAHCHHH B HHUX ONTHYECKOro m3irydeHws. K
ATOMY pa3eily OTHOCAT Takxke pa3paboTKy METOJIOB CO3]1a-
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HUSI BOJJOKOHHO—OTNITHYECKHUX 3JIEMEHTOB CHUCTEM, B KOTOPBIX
9TH SIBIICHHUS WCIOJB3YIOTCS ISl HAlpaBICHHOW Tepeaadyn
CBETOBOH SHEPTHHU U WHPOPMAITUOHHBIX CUTHAJIOB.

— lifli optika. Optik elektronikanin bir bolmosidir, lifli is1qoti-
rlciilorindo optik siialanma yayilarkon bas veron hadisilori
Oyronir. Bundan basqa isiq enerjisinin vo molumat dasiyici
signallarin miiayyan bir istigamotds Otiiriilmasini tomin edon
sistemlorin lifli-optik elementlorinin yaradilmasi iisullarinin
islonib hazirlanmasi da bu bélmoyo aiddir.

Fiber optical sensor

— 80710KOHHO-onmuyeckuii oamyuk (BO/[). VIamepurenbHbIi
npeoOpazoBareib, B KOTOPOM B Ka4eCTBE UYBCTBUTEIHHOIO
AJIEMEHTa HUCIOJIBb3yeTCs BOJOKOHHBIM cBeTOBOJ. [IpuHImn
JEUCTBUSI OCHOBAH Ha W3MEHEHUM YCIOBUN MPOXOXKICHHUS
ONTHUYECKOTO H3IYUYCHHUS 4Yepe3 UYYyBCTBUTEIBHBIM 3JIEMEHT
MpU KOHTPOJUPYEMOM BO3JeHcTBUM Ha Hero. [lo m3mepsie-
MBIM (H3HUecKUM BenmuurHaMm paznuudaror BOJ[ yriooii
CKOPOCTH BpAllEHHUsI, JTUHENHBIX YCKOPEHHM, aKyCTUYECKHUX
Y TUIPOAKYCTUYECKUX KoJIeOaHUM, TeMIIepaTyphl, TaBICHUS
u ap. HevicrBue BO/[ n1MHEWHBIX yCKOpPEHUH, aKyCTHUYECKUX
Y TUAPOAKYCTHYECKUX KOJICOaHUM, TeMIIepaTyphl, TOKa U JIp.
(U3MYECKUX BEJIMYUH OCHOBAHO: HA W3MEHEHUU YCJIOBHI
MOJTHOTO BHYTPEHHEr0 OTPaXEHHsSI B UYBCTBUTEJIBHOM DJie-
MEHTE; XapakTepa MOJSPHU3ALUU ONTHYECKOTO H3IyYEHUS,
(ha3bl ONTUYECKOTO U3ITYUCHUS U JIP.

— lifli-optik sensor (LOS). Torkibinds hassas element olaraq
lifli isiqotiriiciisti istifado olunan ¢evirici dlgli qurgusu. Is
prinsipi hassas elements hor hansi nazarat edilon tosir oldug-
da optik stialanmanin bu elementdon ke¢mao soraitinin doyis-
mosino asaslamr. Olgiilon fiziki komiyyatlora géro LOS bir
ne¢o qrupa bolliniir: firlanma horokatinin bucaq siirati, xotti
harakotin tocili, akustik vo hidroakustik rogslor, temperatur,
tozyiq va s. Komiyyatlorin LOS-lar1. Xatti tocil, akustik vo
hidroakustik rogslor, temperatur, coroyan vo digor fiziki ko-
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miyyatlorin LOS-1n i prinsipi hossas elementdo isigin tam
qaytarilmasi goraitinin doyismosing, optik slialanmanin pol-
yarlagsmasinin xarakterinin doyigmosino, optik siialanmanin
fazasinin doyismosine vo s. bu kimi hadisolors asaslanir.

Field-effect transistor (unipolar transistor)

— noaeeou mpaunzucmop (yHunoaapuwvli mpanzucmop). 11o-
JEBBIMA WM YHUIIOJSIPHBIMH TPAH3UCTOPAMH HAa3bIBAOTCS
MOJIYyITPOBOTHUKOBBIE MPUOOPHI, B KOTOPHIX PETYIUPOBAHUE
TOKa MPOU3BOAMUTCA W3MEHEHHEM MPOBOJUMOCTU IPOBOJI -
IIEro KaHajla ¢ MOMOIIbIO AJIEKTPUUECKOTO MOJIsl, EPIEH I1-
KYJISIPHOTO HampasjieHUto Toka. O0a Ha3BaHUS ITUX TPAH3UC-
TOPOB JIOCTATOYHO TOYHO OTPa)KalOT OCHOBHBIE UX OCOOEH-
HOCTHU: yIpaBJI€HUE TOKOM KaHaja OCYIIECTBISIETCS MPH MO-
MOIIX AJIEKTPUUECKOTO OISl ¥ MPOXOXKJIEHUE TOKA B KaHAaJe
00yCIIOBJIEHO TOJIBKO OJJHMM THIIOM HOCHUTeNeu 3apsiga. Mx
TaK)K€ Ha3bIBAIOT KaHAJIHBIMU TPAaH3UCTOPAMH, IMOCKOIBKY
TOK MPOXOJUT BAOJIb MPOBOJsIIEro kaHana. Kak u Gumnonsip-
HbIE TPAH3UCTOPHI, MOJEBbIE TPAH3UCTOPHI MOTYT PabOTaTh
KaK B KJIIOUYEBOM, TaK M B YCWJIHUTEIHLHOM pexume. | TaBHas
X OCOOCHHOCTH COCTOUT B TOM, YTO IIEMb YIIPaBICHUS H30-
JUPOBAHA OT BBIXOJHOW IEMU JUAIICKTPUKOM WIH OOpaTHO
CMEIIEHHBIM P—N mepexogoM. YacTo mpocTo MOJEBbIMU Ha-
3bIBAIOT YHHIIOJSIPHBIE TPAH3UCTOPBI, 3aTBOP KOTOPBIX H30-
JUPOBAH OT MPOBOJSLIETO KaHajga P—N mepexoaoM (CM. Tak-
xe: Insulated-gate field-effect transistor, u Junction Field Ef-
fect Transistor).

— saha tranzgistoru (unipolyar tranzistor). Saho vo ya uni-
polyar tranzistor yarimkegirici cihazdir, bu cihazlarda elek-
trik coroyanimin axdigi kegirici kanala corayana perpendikul-
yar istiqgamatdo elektrik sahasi tasir edir vo hamin sahonin to-
sirilo kanalin elektrik keciriciliyi doyisir, beloliklo do ka-
naldan axan ¢ixis coroyani tonzimlonmis olur. Bu ndv tran-
zistorlarin har iki ad1 onlarin asas xiisusiyyatlorini kifayat qo-
dor doqiq oks etdirir. Belo ki, coroyan elektrik sahosi ilo idaro
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olunur vo kanaldan coroyanin ke¢masi ancaq bir ndv
yiikdasiyici ilo baglidir. Bozon onlara kanal tranzistorlar1 da
deyilir, ¢iinki coroyan kegirici kanaldan kegir. Bipolyar tran-
zistorlar kimi, sahs tranzistorlar1 da hom acar rejiminds, hom
do giiclondirici rejimdo isloyo bilirlor. Osas xiisusiyyotlorin-
don biri odur ki, idars dovrasi ¢ixis dovrasindon dielektrik vo
ya p—n kegid ilo tocrid edilir. Birinci halda tranzistor MDY
(metal-dielektrik—yarimkegirici), ikinci halda iso idaraedicisi
p—n kecidlo tocrid olunmus saho tranzistoru vo ya sadoco
saha tranzistoru adlanir. ( bax homginin: Insulated-gate field-
effect transistor va Junction Field Effect Transistor)

Film integrated circuit

— naeHOuHas unHmezpanvHas cxema. VIHTErpanapHas cxema,
BCE JJIEMEHTHI U MEKIIEMEHTHBIC COSAMHECHUST KOTOPOH BHI-
TIOJTHEHBI B BUJC IUICHOK, HAHCCCHHBIX HA JTUAICKTPHYECKOE
OCHOBaHHME (MAacCUBHAsl TOJJIOXKA). PaznudaroT TOHKOILIE-
HOuHbIe (ToNMmUHONU 1-2 MKM) U TonctormueHouHble (10-20
MkM u Oonee) MC. DyHKIUYU, BBHIMOIHIEMBIC MJICHOUYHBIMU
NC orpannveHsl, TOCKOJIBKY TEXHOJIOTHS U3TOTOBJICHUS T103-
BOJISICT TIOJIy4aTh TOJIBKO TACCHUBHBIC 3JIeMEHTHI. [loaTomy
coznatorcs ruopuaneie MC. (cm. Hybrid integrated circuit)

— tabaqali inteqral sxem. Biitiin elementlori vo elementlorarasi
birlosmolori dielektrik (passiv) altliq lizorindo nazik tobogolor
soklindo yaradilmis inteqral sxem. Belo inteqral sxemlor
nazik tobogoli (1-2 mkm qalinliglt) vo qalin tobagali (10-20
mkm vo daha ¢ox) olur. Tobogoli IS—in yerino yetirdiklori
funksiyalar ¢ox mohduddur, ¢iinki onlarin alinma texnolo-
giyas1 yalniz passiv elementlor yaratmaga imkan verir. Odur
ki, hibrid IS—lor yaradilir. (bax: Hybrid integrated circuit)

Flash memory

— ¢hnew namams. 110 OCHOBHBIM TpUHIIMTIAM pabOTHI uiet-
namsTh nojgo0Ha nporpammupyemMbim [13Y ¢ anekrpuueckoit
3alUChi0 U CcTHpaHueM uHPopmanuu. Ho oHa mmeeT psn
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ocobenHocTeil. Hanpumep, B Hell OCyILIECTBISAETCA CTUPAHUE
HE OT/JIEJbHBIX CJIOB, a BCEH 3alMCaHHON MH(QOPMAIMU OAHO-
BPEMEHHO, WJIU 0OJbIINX 0J10K0B MH(pOopMaImu (cioBo Flash
O3HayYaeT BCIBIIIKA, MTHOBEeHHUE). DIeni-naMsth npeHa3Ha-
YeHa JUisl XpaHEeHUs peko OOHOBIsieMO MH(pOpMaluU U 3a-
MEHBI TIaMSITH Ha MarHUTHBIX JUCKaX B MOPTATUBHBIX KOM-
MBIOTEpPax.

— flas-yaddag (flash — ani partlayis, an demokdir). Osas is prin-
siplorino goro flog-yaddas molumatin elektrik sahasinin ko-
moyilo yazilmasi vo pozulmasi olan programlagdirilan sabit
yaddas qurgusuna oxsayir. Lakin flos-yaddasin bir sira 6zol-
liklori do var. Masolon, burada ayri—ayr1 s6zlor pozulmur, biitiin
yazilmis molumat vo ya boyiik molumat bloklar1 eyni zamanda
pozulur. Flos-yaddas nadir hallarda tozolonon molumati yadda
saxlamaq, portativ kompiiterlorin maqnit disklorindo saxlanan
molumati doyismok ti¢iin nozords tutulmusdur.

Forward direction (of p—n junction, Direct route)

— npamoe nHanpaeienue (013 P—N nepexooa uiu 011 KOHMAK-
ma memann—noaynpoeoonux). HanpasieHue MoCTOSHHOTO
TOKa, B KOTOPOM TI€PEXO0J UMEET HAaNMEHBIIIEE COMPOTHUBIIE-
nHue. [Ipu mpuIoKeHUN MPSMOTO HAMPSDKCHHS] K KOHTAKTY
BHEIITHEE TI0JIE HAIIPABJICHO MPOTHUBOIIOJIOKHO BHYTPEHHOMY,
CyMMapHas HanpsHKEHHOCTb TMOJS MaJlaeT, BbICOTA MOTEH-
IIMAJIBHOTO TOJIsi yMeHbIaercs. st p—n nepexoaa mpsiMbIM
SIBJISIETCA TOK, HANpaBJICHHBIA OT P—00jacTu B N—001acTh,
T.€., KOTAa K P—00JacTH MPHIIOKEH MOJIOKHUTEIBHBINA TOTEH-
Mal, a K N—00JacTu — OTpULIaTeIbHBIN

— diiz istigamat (p—n kecidi va ya metal-yarimkecirici kontakti
iigiin). Sabit elektrik coroyamnin elo istiqgamotidir ki, bu
istigamatds kec¢idin coroyana miiqavimoti on kicik qiymat
alir. Kontakta diiz gorginlik totbiq edildikdo xarici saho daxili
sahonin oksi istigamatindo yonalir, yekun sahonin intensivliyi
azalir, kontaktda potensial ¢oporin hiindirliiyii azalir. p—n
kecidds diiz coroyan p—hissadon n—hissaya dogru yonalmis

163



coroyandir. Yoni, diiz istigamot dedikdo p— hissoyo miisbat,
n— hissaya monfi potensial totbiq olunan hal nazards tutulur.

Frequency
— yacmoma. Yactora KojsieOaHUI — DTO 4YHCIO KOJ€OaHUU B

eMHUILY BpeMeHH, usmepsercs B repuax (I'm).
tezlik. Rogslorin tezliyi dedikdo vahid zamanda bas veron
rogslorin say1 nozordo tutulur. Olgii vahidi hersdir (Hs).

Frequency bridge
— yacmomomepuvlit. mocm. VI3MEpUTENbHBII MOCT IIEPEMEH-

HOI'0 TOKa, pABHOBECUE KOTOPOTO 3aBHCHUT KaK OT 3HAYEHHI
AKTUBHBIX M PEAKTUBHBIX CONMPOTUBIICHUMN, TaK U OT YACTOTHI
MUTAIOIIETO HAMPSIKEHUs, T.€. U3MEPSEMON YaCTOTHI.

tezlik olcon korpii. Tezliyi 6lgmok liclin doyison coroyan
korpii sxemi. Sxemin tarazligi hom aktiv vo reaktiv miiqavi-
matlarin qiymatindon, ham do qida gorginliyinin tezliyindan,
yoni l¢iilon tezlikdon asilidir.

Frequency correction device

Koppekmupywuiee yacmomy ycmpoicmeo. YactoTHble Xa-
PAKTEepUCTHKU HEKOTOPBIX OMNEPALMOHHBIX YCHJIMTENEH Ta-
KOBBI, UTO CTAaHOBHTCS BO3MOKHBIM UX CaMOBO30YXKJIECHUE U
B pe3yJbTaTe 3TOr0 ycuiauTenb Ha ocHoBe OV paboTaeT kKak
reHepatop. IloaToMy HCHONB3YIOT KOPPEKTUPYIOIIHE YCT-
pOICTBA, KOTOPBIE OCYIIECTBISIOT HEOOXOIUMbIE U3 MEHEHUS
YaCTOTHBIX XapakKTepUCTHK. JTO KoHaeHcaTopsl mwim RC-
nenouku. BeiBogsl OV, npenHasHayeHHbIE Ui TOJKIIOYE-
HUS KOPPEKTHPYIOIIUX Iiereil, o6o3nadaroT uyeped FC
(frequency correction).

tezliyi korrekta edon qurgu. Bozi omoliyyat giiclondiricilo-
rinin (9G) tezlik xarakteristikalar1 elodir ki, onlar 6z—6ziino
hoyocanlana bilir vo noticodo ©G generator kimi isloyir.
Odur ki, korrekto edon qurgulardan istifado olunur. Bu qur-
gular tezlik xarakteristikalarinin zoruri doyisikliklorini apa-
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rirlar. Bunlar kondensator vo ya RC—dovralaridir. ©G—nin
korrektoedici qurgu qosmaq li¢lin nozards tutulmus ¢ixislari
FC (frequency correction) kimi isaro edilir.

Frequency divider

denumenb yacmomol. DIEKTPOHHOE YCTPOMCTBO, OCYIIECTB-
Jstolee KpaTHoe (B J1Ba, TPU M OoJiee pa3) JAelieHue BXOTHOU
qacTOThl. JJisi JeJeHHsT 4YacTOThl HCHOJB3YIOT Pa3IH4HbIC
HEJIMHEHHBIC yCTPOWCTBA: AJIICKTPOHHBIC CUETUYWKHU, BBITION-
HEHHbIE TIO TPUITEPHBIM CXeMaM, F'eHepaTophl ANEKTpUUec-
KHX KOJIEOAHUH C CaMOBO30YXJIEHUEM, PEIAKCALMOHHBIE M-
MyJTBCHBIE TEHEPATOPHI U JP.

tezlik béliiciisii. Giriso verilon periodik rogslorin tezliyini
tam odod dofo (iki, li¢ vo daha c¢ox dofo) azaldan elektron
gurgusu. Tezliyi bolmak tiglin miixtalif geyri—xatti qurgular,
mosalon, trigger sxemlori lizro yigilmis elektron saygaclar,
0z-0ziina hayacanlanan elektrik rogslori generatorlari, relak-
sasiyalt impuls generatorlar1 va s. istifado olunur.

Frequency domain

yacmomnasn oéaacme. 1llupoxoe nousitue. Tak MoryT 060-
3HAYaThCS OTPAHWYCHHBIN CIEKTP YacTOT, MOJ0Ca YacToT,
JIMama3o0H 4acToT, moyioca mpormyckanus. IupuHy mosiocs
NPONYyCKaHUs BBIPAXKAIOT B replax, a HEPAaBHOMEPHOCTh Xa-
PaKTEepPUCTUKU B MpeJienax MOJ0Chl MPOITYCKAHUS

B Je1r0Oenax Wil B OTHOCUTEIIBHBIX SIUHUTIAX.

tezlik diapazonu. Genis monali anlayisdir. Mohdud tezlik
spektrini, tezlik zolagim, tezlik diapazonunu, buraxma zola-
gim ifads edo bilor. Buraxma zolaginin eni Hs—lorlo, burax-
ma zolag1 daxilindo xarakteristikamin qeyri—salisliyi desibel-
larls va ya nisbi vahidlorls dl¢iiliir.

Frequency multiplier
— YMHOMCUmMeIb Yacmomosl. DIEKTPOHHOE YCTPOMCTBA, OCY-

HIECTBIIAIONINE KpAaTHOE TOBBIIIEHUE NpeoOpa3oBaHue (B
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11Ba, TpU U OoJjee pa3) 4acTOThl BXOJHOro curHaia. OCHOB-
HBIM pa0OYUM DBJIIEMEHTOM YMHOXKHUTEJICH YaCTOTHI SBISICTCS
HEJIMHCHHBIE TTOJIYIIPOBOIHUKOBBIE TPUOOPHI: BapaKTOPbI
W TPAH3UCTOPBI.

— tezlik vurucusu. Giris signalinin tezliyini bir nego tam odad
dofo (iki, ti¢ vo daha c¢ox dofolorlo) artiran elektron qurgusu.
Tezlik vurucusunun osas is¢i elementi varaktor vo ya
tranzistor kimi geyri—xatti yarimkegirici cihazdur.

Frequency response

— uwacmomnasa xapaxmepucmuka. Ilupokoe nousrtue. 3aBu-
CUMOCTh aMIUIUTY/bI WIH (Pa3bl BEIXOTHOTO CHUTHAJIA, TYBCT-
BUTEJIBHOCTH WM KaKOTro—JuO0 mapaMmerpa JIMHEHHON JrHa-
MUYECKOW CHCTEMBbI OT YaCTOTHI MMOCTYMAIOIIET0 Ha €ro BXOJ]
rapMoHUYecKoro kosneOaHus. YacToTHash XapakTepUCTHKA
ompeiensieT CIoCOOHOCTh yCTporcTBa oOpabartbiBaTh pabdo-
9He YacTOTHI, MPUIIOKEHHBIC K HeMY. Paznmvaror aMmmuTya-
HO — YaCTOTHYIO, (ha3a — YaCTOTHYIO H JIP. XapaKTEPUCTHUKH.

— tezlik xarakteristikasi. Genis monali anlayisdir. Xotti dina-
mik sistemin hor hans1 parametrinin, masalon, hossasliginin,
cixis signalinin amplitudunun, fazasimin vo s. giriso daxil
olan harmonik rogslorin tezliyindon asililigidir. Tezlik
xarakteristikas1 qurgunun tatbiq edilon is¢i tezliklors reaksiya
vermak va onlar1 emal etmak qabiliyyatini toyin edir. Ampli-
tud—tezlik, faza—tezlik vo s. xarakteristikalar1 géstormok olar.

Frequency shifter (frequency converter)

— npeobpaszosamenp yacmomaol. PaznnyHble cXeMbl, B KOTOPBIX
4acTOTa BBIXOJHOTO CHUTHaja OTJIMYAETCS OT YacTOTHI BXOJ-
HOro curHana. J[pyrumu cioBaMH, YCTPOMCTBA, KOTOpPBIE
npeoOpa3yloT MEepPeMEHHOE HamNpsHKEHHE OJHOW YacTOThI B
IIEPEMEHHOE HaIIpsKEHUE APYroM 4acToThl. HacTtoTa BBIXOJI-
HOT'O HAMPSDKEHUS MOXKET OBITh OOJIbIIIE WU MEHBIIE BXO/I-
Horo. HekoTtopeie npeoOpa3oBaTenu 4acToThbl, KpOME 3TOTO,
U3MEHSAIOT 4ucio ¢a3: oObIUHO MpeoOpa3yroT TpexdazHoe
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HanpspkeHue B OoJHO(a3zHoe, Wi OAHO(a3HOE — B TpexX-

(daznoe. Hcnonbp3oBanue npeodpa3oBaTeseii 4aCTOThI TO3BO-

JUII0 B OOJNBIIMHCTBE CIIY4aeB OTKA3aThCs OT MPUMEHEHHS

CPaBHHUTENHHO OOJBIINX M MACCUBHBIX CETEBBIX TpaHC(hOp-

MaropoB. Co3manbl mpeoOpa3oBaTeld YacTOThl OOJBIION

MOIITHOCTH (B COTHH, TBHICSYH KWUJIOBATT) IS DIIEKTPONPH-

BOJIa, MHAYKIIMOHHOTO HAarpeBa W IUIABKU METAUIOB U T.1. B

TaKUX YCTPOWCTBAxX Il W3MEHEHUs YacTOThl CUTHAJIA WC-

HOJIB3YIOT Pa3HOOOpa3HbIe HENMHEHHbIE 3JIeMeHThI. J10BOJb-

HO YacTO B KaueCTBE TaKUX AJIEMEHTOB UCMOJb3YIOT pa3yiny-

HBIE TIOTYTIPOBOAHUKOBEIE Tno b1, K qroqHpM npeoOpa3oBa-

TEJSAM YacTOTHl B TEPBYIO OYEpedb OTHOCATCS CMECHTEINH,

YMHOKUTEIHU U JENUTENn 4acToThl u Ap. [IpeobpasoBarenu

YacTOTHI BBITOJHSIOT TaKkke Ha Tupucropax u BTU3 (IGBT).

Pa3znuyarot npeobpa3oBaTenu 4acTOTHI:

— C MPOMEKYTOYHBIM 3BEHOM TIOCTOSTHHOTO TOKAa, KOTOPBIH
COJICPKHT BEIMPSIMUTENh U HHBEPTOD;

— mpeobpazoBaTeslb YaCTOThl C HETIOCPEACTBEHHOM CBS3BIO,
KOTOPBI HE COJEpXKUT Bhimpsmutens. OH dopMmupyer
BBIXOJTHO€ HAIPSOKEHUE TIEPUOTNICCKIMU COSIMHEHUSIMU
MCTOYHHKA MEPEMEHHOTO HANpPSHKCHUSI U HArpy3KH C T0-
MOIIBIO CHJIOBBIX MTPUOOPOB;

HenocpencTBennsie npeoOpa3oBaTed 4acTOTHI B CBOIO O4Ye-

peab OeNAT Ha JBE TPYMIIbL:

— C €CTeCTBEHHON KOMMYTaluel, B KOTOPBIX BBIKIIIOUEHHE
CUJIOBBIX MPUOOPOB 00ECIEUMBAECTCS MEPEMEHHBIM Hall-
PSPKEHHEM CWJIOBOM LIETIN;

— C MPUHYAUTEILHON KOMMYTalluel, KOTOpblEe OTIMYAIOTCS
TEM, YTO BBIKIIFOUEHUE CHIJIOBBIX MPHUOOPOB BHITIOIHAETCS
M0 CUTHAJIaM YTIPaBJICHHUS.

—tezlik ceviricisi. Cixis signalinin tezliyi giris signalimn tez-
liyindon forqlonon miixtalif qurgular. Basqa sozlo, bu qurgu-
lar miioyyon bir tezlikli doyison gorginliyi basqa tezlikli do-
yison gorginliya ¢evirirlor. Cixig gorginliyinin tezliyi giris
garginliyina nisbaton ¢ox va ya az ola bilar. Bazi tezlik ¢evi-
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ricilori bundan basqa fazalarin saymi da doyisdira bilir. Ada-
ton onlar ligfazali gorginliyi birfazali gorginliys vo ya oksino
cevirirlor. Tezlik geviricilorindon istifado edilmosi bir ¢ox
hallarda 6lgiilori vo kiitlasi boyiik olan saboko transformator-
larindan imtina etmoyo imkan verir. Elektrik intiqallar1 {igiin,
metallarin induksion qizdirilmasi vo aridilmasi va s. moq-
sadlorlo boyiik: yilizlorlo, minlorlo kilovatt giico malik tezlik
ceviricilori yaradilmigdir. Belo ¢eviricilords signalin tezliyini
doyigsmok {iclin miixtolif geyri—xotti elementlor istifado olu-
nur. Oksor halarda geyri—xotti element olaraq yarimkegirici
diodlar istifado olunur. Diod geviricilora ilk névbada tezlik
qarigdirici cihazlar, tezlik vurucular1 vo boliiciilori vo s. Aid-
dir. Tezlik ¢eviricilori homg¢inin tiristorlar, rozosi tocrid
olunmus bipolyar tranzistor (IGBT) osasinda qurulur. Tezlik
ceviricilori asagidaki qruplara bo liniir:

— araliq sabit coroyan dovrosi olan ¢eviricilor. Onlarin
torkibinds diizlondirici vo invertor olur;

— bilavasito olagoali ¢eviricilor. Onlarin torkibindo diizlon-
dirici olmur. Bu ndv ceviricilords ¢ixis gorginliyi doyison
gorginlik monboyi vo yiikiin bir—biri ilo giic cihazlarinin
komaoyilo periodik birlogdirilmosi ilo formalagdirilir.

Bilavasito ¢eviricilor do 6z ndvbasinds iki qrupa boliiniir:

— tobii kommutasiyali ¢eviricilor. Bu qurgularda giic cihaz-
lar1 sobokonin doyison gorginliyi hesabina sondiiriiliir;

— macburi (siini) kommutasiyali ¢eviricilor. Bu qurgularda
giic cihazlar1 idars signallar1 vasitosilo sondiiriiliir.

Frequency synthesizer

— cunmesamop uacmom (CYH). YCTpoHCTBO IS TONyYCHUS
rapMOHUYECKHUX AEKTPUUYECKUX KoJiebaHUil TpeOdyeMoil yac-
TOTHI IyTEM JIMHEHHOTO TpeoOpa3OBaHUS HCXOIHBIX KOJIE-
0aHMii, CO37aBaEMBIX OJHUM WM HECKOJIHKUMH OMOPHBIMHU
redeparopamu. JleiicteBue CU ocHoBBIBaeTCS 0OBIYHO OO
Ha BBIJICJICHUH C MTOMOIIBI0 (PHJIBTPOB OTACIBHBIX TAPMOHU -
YeCKUX KoJjeOaHul OMOPHOro reHeparopa, Ju00 Ha CHHXPO-
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HU3AIUH JBYX KOJEOAaHUM, TIOY9eHHBIX B pe3yJbTaTe Jelie-
HUSI OCHOBHOHM YacCTOTHI JBYX OIMOPHBIX T'€HEPAaTOPOB C TO-
MOIIBIO JICTTUTENS YaCTOTHL.

— tezlik sintezatoru (TS). Bir vo ya bir ne¢o dayaq generatoru-
nun yaratdigi ilkin rogslorin xatti ¢evrilmasi yolu ilo tolob
olunan tezlikli harmonik elektrik ragslori almaq ii¢iin qurgu.
TS-n is prinsipi ya siizgoclorin kdmoyilo dayaq generato-
runun ayri—ayri harmonik ragslorinin se¢ilib ayrilmasina, ya
da iki dayaq generatorunun asas tezliyinin tezlik boliiciisii
vasitasilo boliinmasindan alinan iki ragsin sinxronlagdirilma-
sina asaslanir.

Fullerene

— ¢ynnepen. OynnepeHbl — 3T0 XUMUYECKU CTaOWUJIbHBIE 3aM-
KHYTBIE TTOBEPXHOCTHBIE MOJIEKYIIBI yriepoaa. ATOMBI yrie-
poJla pacIoJIOKCHBI B BEPIIUHAX MPABUIBHBIX IIECTH— WA
MSATAYTOJILHUKOB, PETyISPHBIM 00pa30M MOKPBIBAIOIINX I10-
BepXHOCTH cephl (cheponna). DymnepeHsl B 3HAUUTESIIHHOM
KOJIMUECTBE COJIEP)KATCS B Cake, OOpa3yrOTCs B IyTOBOM
paspsijic Ha yroJbHBIX 3JieKTpoax. Hanbonee moiHoO u3ydeH-
HBIM MpeACTaBUTENb ceMelcTBa QyiepeHoB — (ysuieper-60
(Cep). Dymnnepen-60, B koropoM 60 aTOMOB yriepojia, Coeau-
HEHHBIX OJIMHAPHBIMU W JBOWHBIMU CBSI3SIMH, OOPa3yrOT
MHOTOTpaHHUK M3 20 MIECTUYTOJBHUKOB WU 12 MNSATUYTOJIb-
HUKOB. Monekynbl Beiciiux ¢GymiepeHoB Czg, Cz4, Crg', Cgy,
Ci64, Ci192, Cy16 Taxke umeroT (GopMy 3aMKHYTOU MOBEPX-
Hoctn. DymiepeHsl ¢ N<60 oka3amuCh HEYCTONYHUBBIMHU.
Teepabie QysuiepeHsl 00s1a1al0T HEOOBIYHBIMU XUMHUUYECKU-
MU U PU3NUYECKUMH CBOMCTBAMHU, a TaK)K€ MAarHUTHBIMH, Me-
TAUIMICCKUMHU, TIOJTYIPOBOJIHUKOBBIMA W CBEPXITPOBOIS-
MMM CBoMcTBaMu. (cM. Takoke: Buckministerfullerene).

— fulleren. Kimyavi stabil gapali sotho malik karbon molekul-
laridir. Atomlar kiironin sothini tam 6rton diizgiin bes— vo al-
tibucaglilarin topa ndqtalorinda yerlosir. Fulleren hisin tor-
kibinda kifayoat qador olur, komiir elektrodlar arasindaki
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qovsvari bosalmada yaranir. Fullerenin bir ¢ox formalar1 var.
On yaxs1 Oyronilon fulleren—60-dir (Cgp). Fulleren—60 mole-
kulu 60 karbon atomundan ibarotdir, atomlar 20 altibucaqli
vo 12 besbucaqlinin tops ndqtalorinde yerlosiblor. Daha ¢ox
atomlu C0, Cra, Ci6, Cga, Ciga, Crop, Coie fullerenlorin do
molekullar1 qapali soth soklindadir. n<60 olan fullerenlor az
dayaniqlidir. Bark fullerenlor bir sira geyri—adi kimyavi va fi-
ziki xassolors, homginin maqnit, metallik, yarimkecirici vo ifrat-
kegirici xassoloro malikdirlor (bax hamg¢inin:
Buckministerfullerene)

Full-adder ( three input adder)

— noaHblil cymmamop. YCTPOWCTBO, TNpEIHA3HAYCHHOE JUIS
CJIOKEHUSI IBYX MHOTOpa3psAHBIX uucell. Ero MoxHO pacc-
MaTpUBaTh Kak OOBEAMHEHUE NBYX IOJIyCYyMMAaTOpPOB (CM.
taxoke: Adder unit)

— tam camlayici. 1ki ¢coxmortaboli odadi toplamaq liclin qurgu.
Belo qurgu iki yarimcomloyicinin birlogsmasindon alina bilor
(bax homginin: Adder unit)

Full-wafe rectifier

— 0gyxnosynepuoonuiii evinpsamumesy. COCTOUT U3 JBYX Mapai-
JeTHHO COEMHEHHBIX OIHOMONYICPUOTHBIX BBIIPSIMUTEIEH,
KOTOPBIE€ TUTAIOTCS OT JIBYX MOJIOBUH BTOPUYHON OOMOTKH.
Xapakrepusyercs JTy4lIUM HC-
MOJIb30BaHUEM TpaHCHOpPMATO-
pa u ¢puwisTpa. Ero yacto Hasbi-
BAIOT BBIIPSIMHUTEIEM CO Cpel- | VA —— >
HeW Toukou. Ha pucyHke mo- VAT 2T ot
KazaHa ¢opma BBIXOJHOTO Hall- v e
PSKEHUS TAKOTO BBITPSMHUTEIIS.

— ikiyarimperiodlu diizlondirici. Bir—birino paralel qosulmus
iki biryarimperiodlu diizlondiricidon ibarotdir; onlarin hor
biri transformatorun ikinci dolaginin bir yarisindan qidalanr.
Bu nov diizlondiricilor ¢ox vaxt orta noqtoli diizlondirici do
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adlandirilir. Sokilds ikiyarimperiodlu diizlondiricinin ¢ixis
gorginliyinin formasi gostorilmisdir

Functional assembly ( functional node)

— ¢hynkyuonanvusiil yzen. CoBOKYITHOCTD JJOTHUECKUAX HIIEMEH-
TOB, 0OCCIICIIMBAIONINX BBITIOJHEHUE OINPEACICHHON MHKPO-
oneparu. DyHKIMOHATBHBIE Y376l MU(POBBIX YCTPOKUCTB
NeNATCST Ha JIBE TPYIIbI: KOMOWHAIIMOHHBIE W TIOCJEI0Ba-
TenbHOCTHBIC. KOMOMHAIIMOHHBIE Y3JIbI TUOO COOMparoTCs U3
oraenbHbix UMC, BeImosHAONMX (YHKIHH 3JIeMEeHTOB M—
HE, WJIN-HE, U-UJIM-HE u nap., n1mbo BXOAAT B COCTaB
BUC u CBUC. K HuM oTHOCSTCS HpeoOpa3zoBaTeau KOJOB,
CyMMatopsl, mudpartopsl 1 aemudparops! u 1p. OCHOBHBIMU
TUNIAMU TIOCJIE0OBATEILHOCTHBIX (DYHKI[MOHATBHBIX Y3JIOB B
Buze UMC mwm Bxogsmux B coctaB BUC u CBUC, saBagrorcs
PETHCTPBI, CYCTUYUKH U TCHEPATOPHI KOJIOB.

— funksional qovsaq. Hor hans1 mikroomoliyyatin aparilmasini
tomin edon montiq elementlori toplusu. Rogomli qurgularin
funksional qovsaqlar1 iki gqrupa boliiniir: kombinasiyalt va
ardicilligli. Kombinasiyal1 funksional qovsaqlar ya Vo-
YOX, YAXUD-YOX, VO-YAXUD-YOX elementlorinin
funksiyalarim yeruno yetiron IMS-don ibarot olur, ya da BiS
vo IBIS-in torkibino daxil olur. Onlara kod c¢eviricilori,
comloyicilor, sifroloyicilor vo sifroagicilar vo s. aiddir. IMS
soklindo hazirlanan, yaxud BIS vo IBIS-n torkibino daxil olan
asas ardicilliqli funksional qovsaqlara registrlor, saygaclar va
kod generatorlar1 aiddir.

Gallium arsenide (GaAs)

—apcenuo 2annus. XUMUYECKOE COCIMHEHUE THUIIA A3Bs, TEM-
HO—Cepblil KyOuyeckuil kpucramul. JlocTomHcTBa apceHuaa
rajuiusl Kak MmojJymnpoBOJHUKOBOTO MaTepHaia: BbICOKas MO/ -
BIDKHOCTH DJICKTPOHOB, IIMPOKAs 3amnpelieHHas 30Ha, Upo-
KU JAuamna3oH pabouux TeMreparyp, MPEeBOCXOHBIE ONTH-
yeckue xapaktepuctuku. [1Iupoko ucmnons3zyercs A Ipous3-
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BOJICTBa ONTO3JEKTPOHHBIX U CBY-MUKpPOYCTpPOUCTB, IHO-
noB ['aHHa, MoJEBBIX TpaH3UCTOPOB c OapbepoM IlloTTkuM
(MESFET), BBICOKOYACTOTHBIX HHTEIPAJIbHBIX CXEM, CBE-TO-
JIMOJIOB U JIa3€POB, HEKOTOPHIX PaJApPHBIX CUCTEM U T.I.

—gallium arsenid. A’B® kimyovi birlosmssi, tind boz rongli
kubik kristaldir. Yarimkegirici material kimi osas tistiinliik-
lori: elektronlarin yiirtikliytliniin yiiksok olmasi, enli qadagan
Zona, isci temperatur diapazonunun genis olmasi, yaxsi optik
xassolora malik olmasi va s. Optoelektron vo IYT qurgularin
yaradilmasinda genis istifado edilir. Homginin Qann diodla-
rinda, yiiksok tezlikli inteqral sxemlordo, Sottki ¢oporli saho
tranzistorlarinda, is1q diodlarinda vo lazerlordo, bir ¢ox radar
qurgularinda genis istifado olunur.

Galvanic coupling

— 2anbeanuyecKkas c6a3b. DICKTPHUUECKOE COCTUHEHHE dIie-
MEHTOB B DJICKTPUYECKHUX IETAX, 00CCTICUNBAIOIICE HETO-
CPEIICTBEHHOE TIEpETEKaHUE 3apsAJIOB OT OJHOTO DJIEMEHTa K
Ipyromy. B oTnmyme oT eMKOCTHOM WJIM MHIYKTUBHOM CBSI3H,
raJIbBAHMYECKasi CBS3b OOCCIICYMBACT COCIMHEHUE HA CKOJIb
YrOJIHO HU3KUX YaCTOTAaX, BIUIOTH J0 MTOCTOSTHHOTO TOKA.

— halvanik rabita. Elektrik dovrolorindo elementlorin elektrik
birlosdirilmasi. Belo rabito elektrik yiiklorinin bilavasito bir
elementdon digorino axmasim tomin edir. Tutum vo ya induk-
tiv rabitodon forqli olaraq, halvanik rabito ¢ox asagi tezlik-
lorda, hatta sabit coroyan halinda da birlogsmoni tomin edir.

Gate

— 3ameop (ynpasnarwwiuili 31eKmpoo). IIACKTPOJ TOJIEBOTO
TPaH3UCTOPA, HA KOTOPBIM NOAAETCS ANEKTPUIECKUM CUTHAL,
VIIPABISIONINN MPOXOAAIIIM Yepe3 KaHall TOKOM (CM. Tak-
xe: Field-effect transistor)

— raza ( siirgii, idaraedici elektrod). Saho tranzistorunun elektro-

du. Bu elektroda idarsedici gorginlik verilir vo o kanaldan axan
carayani idars edir (bax homginin: Field-effect transistor)
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Gate mode, trigger mode

—  acoywguii pexcum. OOuH U3 PEKUMOB pabOTHI reHepaTopa
UMITYJIBECHOTO HarpsikeHus. B aTom pexxume renepatop ¢op-
MUPYET UMITYJIbCHBIN CUTHAJI JIUIIb MPU MOCTYIJICHUU BHETII-
HETO, 3aITyCKAIOIeTr0 CUTHAIA.

— gozloma rejimi. Gorginlik impulslar1 generatorunun is rejimlo-
rindon biri. Bu rejimdo generator ancaq xarici, igosalict siqnal
verildikds impuls signallar1 formalagdirir.

Germanium

— 2epmanun Ge. Xpynkuii cepoBaTo—OEIbIil JIEMEHT, dJIEMEH-
TapHBIM MOJYyNPOBOAHUK. Er0o copep:kaHue B 36MHOM KOpe
cocraBmser  7-10%%. Mmeer CIEAYIOIME IapamMeTpsl:
T, =936°C, E;=0.6655B (mpu 300K), u,;=0,39m*/B-c,
},lp=0,19M2/B'C (mpu 300K), e=16. BakHblii OITypo-BOTHU-
KOBBIM MaTepuall JiIsl MPOU3BOJCTBA PA3IMYHBIX MPHOOPOB.
Ha ocHoBe repMaHusi BBITyCKAaeTCs MUPOKass HOMEHKIIATypa
npuOOpPOB CaMOro pa3IMYHOTO HA3HAUEHUS, B MIEPBYIO Ode-
peap AUOJ0B U TpaH3uCTOpoB. G€ B BHJIE MOHOKPHUCTAIIJIOB
WM aMOP(HBIX IJICHOK UCTIONB3YETCS B SJICKTPOHHKE, TIOJTY -
NPOBOJIHUKOBBIX JICTEKTOPaX W MpUOOpax, U3MEPSIONMNUX Ha-
MPSKEHHOCTh TIOCTOSTHHBIX U TIEPEMEHHBIX MAarHUTHBIX T10-
Je#, JUIsl U3TOTOBJIICHUS TJIEHOYHBIX PE3UCTOPOB, MOKPHITHIMA
C BBICOKOW OTpa)kaTeJIbHOM CHOCOOHOCTHIO, BBICOKOUYBCT-
BUTEJIBHBIX TEPMOMETPOB I U3MEPEHUS TeMIiepaTyp, 01u3-
KX K abcomoTHoMy Hymo. Ontudeckune cBoiictBa Ge mo3-
BOJISIFOT MCIIOJIB30BATh €T0 JJISI M3TOTOBJICHHS ()OTOUOIOB U
(OTOTPaH3UCTOPOB, ONTUYECKUX JMH3, ONTHUYECKUX (UIBT-
POB, MOJIYJISITOPOB CBETa W PAJAMOBOJIH, a TAKXKE CUETUYHKOB
snepHbIX dactuil. Ero okcun GeO, mpuMEHSIIOT ISl TToTyde-
HUSL CTEKOJ C BBICOKUMHU TIOKA3aTEISAMU TPEITIOMJIICHUS.
CnnaBel Ge ¢ HHOOMEM, BaHaIMEM, 0JIOBOM 00J1a/Iaf0T CpaB-
HUTEIILHO BBICOKMMH TeMIIepaTypaMH Iepexoja B CBEpX-
MIPOBOJISIIIEE COCTOSTHHE.
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— germanium Ge. Kovrak, agiq boz rangli elementdir, elemen-
tar yarimkeciricidir. Bir sira yarimkegirici cihazlar: diodlar,
tranzistorlar, fotodiodlar, fotorezistorlar vo s. hazirlamaq
liclin asas yarimkecirici material. Ge yer qabiginin 7 10%-
ni toskil edir. Asagidaki parametrlors malikdir: T,,=936°C,
E,=0.665 eV (300K-do), 11,=0.39 m*/V's, 1,=0.19 m* /V's,
e=16. Miixtolif cihazlar hazirlamagq {i¢iin miithiim shomiyyasto
malik materialdir. Ge asasinda miixtolif tranzistorlar vo diod-
lar, bir cox miixtalif toyinath cihazlar hazirlanir. Ge hom
monokristal, hom do amorf halda elektronikada, yarimkeci-
rici detektorlarda, sabit vo doyison maqnit saholorinin inten-
sivliyini 6lgon cihazlarda, toboqoali rezistorlarin, yiiksok qay-
tarma omsalina malik Ortiiklorin, miitloq sifra yaxin tem-
peraturlar1 6lgmok tigiin yliksok hossaslifa malik termometr-
lorin hazirlanmasinda istifado olunur. Ge-n optik xassolori
ondan fotodiod vo fototranzistorlar, optik linzalar vo optik
stizgoclor, is1q vo radiodalgalarin modulyatorlari, homg¢inin
niivo zorraciklori saygaclarimin hazirlanmasinda istifado et-
moyo imkan verir. GeO, oksidindon yiiksok sindirma om-
salima malik siigolorin istehsalinda istifado edilir. Ge-n nio-
bium, vanadium, qalay ilo xalitalorinin ifrat kegiricilik halina
kecid temperaturlar1 nisbaton yiiksokdir.

Gettering

— cemmepupoganue. 3axBar npumeceil B Hepabouel, nedexT-
HOM 4YacTH MOJYIPOBOJHUKA BJIAIM OT pabouell MOBEpX-
HocTH. CrnOocOOHOCTh JE(PEKTOB 3aXBaThIBATh HEXKEJIATEIb-
HBIE TIpUMeECH OBICTPOIU PP YHAMPYIOMIUX METALIOB (TaK Ha-
3bIBa€MBIA  APQPEKT TeTTEepPUpPOBAHUS) HCIONIB3YEeTCS UL
YIIy4LIEHUs 31€KTPOPU3NIECKUX CBOMCTB MOIYIPOBOJHUKO-
BbIX NOJ10XKeK. JledexTrl, oOpa3zoBaBiInecs B rIyOHMHE MO~
JIOXKKH, TETTEPUPYIOT MPUMECH U3 MPUIIOBEPXHOCTHBIX CJIO-
€B, IJIe PacroJI0kKEeHbl aKTUBHBIEC JIEMEHTHI MOJYIPOBOIHHU-
KOBBIX TPUOOPOB.
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— hetterlogma. Yarimkeciricinin 1s¢i sathdon uzaq olan qeyri—
is¢1, defektli hissasindo asqarlarin tutulmasi. Yarimkegirici
materialin miioyyon hissasindo movcud olan vo ya xiisusi
olaraq yaradilmig defektlor bir sira arzuolunmayan, siiratlo
diffuziya edon metal agqarlarim tuta bilir. Bu hadiso hetter-
losma effekti adlanir vo yarimkegcirici althiqlarin elektrofiziki
Xassolorini yaxsilagdirmaq ti¢ilin istifads edilir. Althgin dorin-
liklorindo yaranan defektlor yarimkegirici cihazin aktiv ele-
mentlorinin yerlosdiyi sothyani tobagolordon asqarlari calb
edir—hetterlosdirir.

Giant magnetoresistance
—eucanmckoe maznemoconpomueienue (I'MC). KBaHTOBBII
sddexr, HaOMIOAaeMblii B TOHKHX IUIEHKAX, COCTOSIIIUX U3
yepeayrmuxcsi (peppoMarHUTHBIX W HEMAarHUTHBIX CIIOEB.
CymHocTts 3¢ (deKTa 3aKI0YaeTcs B TOM, YTO MOJ1 JEHCTBHEM
MAarHMTHOTO MOJIs 3HaUuTeNbHO (110 50% u O6osee) ymeHsbIa-
€TCsl DJIEKTPUYECKOE CONMPOTUBIICHUE BbIlIeHa3BaHHON MHO-
rocnoitHo#t ctpykrypbl. [MC 6b110 oTKpBITO B 19891, Hesa-
BUcUMO Jpyr oT apyra A.®epom u Il.I'prondeprom (Hobe-
neBckas npemus o ¢gusuke 3a 2007r). MccnenoBanus moka-
3aJIM, YTO ATOT IPPEKT CyHIECTBYEeT BO MHOTUX MAarHUTHBIX
MyJBTUCIOAX ¢ obmiel popmymnoit @,/I1/D,, rne ©; u O, —
ciiou ¢eppomarautaoro metamia (Fe, Co, Ni), a IT — ciowu
nedeppomaruutHoro meramia (V,Cr, Nb, Mo, Re, Os, Ir)
win 6maropoanoro meramia (Au, Ag). TommunHa cioeB co-
craBisier 1-2 am. Ucnonw3ys s ekt I'MC co3gansl ceHco-
pBl MarHUTHBIX TOJE€H BBICOKOW TOYHOCTH, CEHCOPHI YIJia
BpamieHus U 1p. OIHUM U3 3aMeyaTeNbHBIX NMPUMEHEHUN
I'MC sBnsieTcss M3roTOBJIEHHUE BBICOKOUYBCTBUTEIBHBIX Mar-
HUTHBIX TOJOBOK JIJIsi CYUTHIBAHUS WH(POPMAIMK C KECTKHUX
MarHUTHBIX JMCKOB. Takue TOJIOBKM BIEpBBIE OBUIM H3rO-
ToBJIeHBbI KoMmmanue IBM B 1997 rony u ycremHo npume-
HSAIOTCA B COBPEMEHHBIX KOMIbIOTepax. OHM TO3BOJISIIOT
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PE3KO TMOBBICHTH IUIOTHOCTH 3alIMCH MH(POpPMAIMA HAa Mar-
HUTHBIC TUCKU.

—nahang magqnit miigavamati (NMM). Coxlu sayda ardicil
diiziilmiis nazik ferromaqnit vo geyri-maqnit tobogolordon
ibarat c¢oxlayli qurulusda miisahido olunan kvant effekti.
Effektin mahiyysti ondan ibarotdir ki, maqnit sahasinin
tosirilo tobagonin elektrik miigavimoti shomiyyatli sokilds,
50%-0 godor vo hotta daha ¢ox azalir. Effekt 1989-cu ildo
bir-birindan asili olmadan A.Fer vo P.Qryunberq torafindon
kosf olunmusdur (2007-ci il fizika sahosinds Nobel
miikafati). Todqiqatlar gostormisdir ki, effekt F,—P—F, kimi
tosvir olunan bir sira ¢oxlayli maqnit quruluglarda bas verir,
burada F; vo F,—ferromaqnit metal (Fe, Co, Ni), P iso geyri
metal (V, Cr, Nb, Mo, Re, Os, Ir) va ya nacib metal (Au, AQ)
layidir. Laylarin qalinligr 1-2 nm tortibindo olur. NMM
effektindon istifado etmoklo yiiksok hassasliga malik maqnit
sahosi sensorlari, firlanma bucag1 sensorlari, on miithiimii is9
maqnit disklorino yazilmis molumati oxumagq iigiin yiiksok
hassasliga malik maqnit baslhqlar1 hazirlanmigdir. Belo oxu-
ma basliglar1 ilk dofo 1997-ci ildo IBM sirkoti torofindon
hazirlanmig vo miasir kompiiterlords totbiq edilir. Onlarin
totbiqi maqnit disklorine molumati ¢ox boyiik sixligla
yazmaga imkan verir.

Graded junction
—NnagHbll nepexo0. DIEKTPUYECKUM NEepexoj, B KOTOPOM
TONIIMHA OOJaCTH M3MEHEHHS KOHIICHTPAMHA TMPUMECH
CpaBHHMMa C TOJIIIUHON 00JIACTH MPOCTPAHCTBEHHOTO 3apsija.
—salis kegid. Yikdasiyicilarin konsentrasiyasimin doyisdiyi
hissonin galinlig1 ilo hacmi yiiklor tobagosinin qalinligi eyni
tortibdo olan elektrik kegidi.

Grown junction
— 8bIpaUieHHbLIl nepexo0. DISKTPUUECKU mepexoi, oopas3o-
BaHHBIN TP BRIPAIIMBAHUU TTOJTYITPOBOAHUKOB U3 pacIliaBa.
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— goyardilmis kecid. Y arimkegirici materialin mohluldan géyor-
dilmasi zamani yaranan elektrik kegidi.

Gunn diode ( bulk negative conductivity diode)

— O0uo0 I'anna. JIByXdJIEKTPOAHBINA NOJYIPOBOJHUKOBBIN MpHU-
0op 6e3 p—m mepexojia, IeUCTBUE KOTOPOTO OCHOBAHO Ha -
¢exre ['aHHa: Ha MOSABIEHUH y4yacTKa C OTPUIATENIBHBIM AH(-
(bepeHnmanbHBIM - conpoTuBieHneM Ha BAX monx Bo3zeiic-
TBHEM CHJIBHOTO JJIeKTpUueckoro mois. [lpemnazHayeH mms
TeHepaluy U YCUJICHUU CBEPXBBICOKOYACTOTHBIX KOJIeOaHUH.

— Qann diodu. Is prinsipi Qann effektina: yoni, qlivvatli elek-
trik sahosinin tosirilo volt-amper xarakteristikasinda monfi
differensial miigavimot hissosinin yaranmasina asaslanan, p—
n ke¢idi olmayan ikielektrodlu yarimkegirici cihaz. Osas to-
yinati ifrat yiiksok tezlikli rogslorin generasiyasi va giiclon-
dirilmosidir.

Gyrator

—ruparop ['upaTopoM Ha3bIBAE€TCS IIEKTPOHHOE YCTPOMCTBO,
npeoOpa3yroiiee MOJHOE COMPOTHUBJICHUE PEAKTUBHBIX dJie-
MeHTOB. OOBIYHO MpeoOpa3yeT eMKOCTh B MHIYKTHUBHOCTD.
JlpyruMu ciaoBaMH, B OTOW CXeMe€ EMKOCTHBIE LIEIHU MPOsiB-
JSIOT MHAYKTHBHBIE CBOMCTBA. [[03TOMY MHOTa rupaTOphl
HA3BIBAIOT CHHTE3aTOpaMu HWHAYKTUBHOCTEW. [l mpeoo-
pa30BaHUsI €MKOCTH B MHIYKTUBHOCTbH UCIOJIB3YETCS IEMb,
COCTOsIIIIasi U3 KOHJEHCATOPOB, OMEPAIMOHHBIX YCUIIUTENEH
(MM TPaH3MCTOPOB) M PE3UCTOPOB (prc). MOXKHO TOKa3aTh,
YTO B JAHHOM CXeMe IMOoJydaeM IMOCIe0BaTEIbHO COe-
TUHEHHBIE conpoTuBieHue R n uaaykTuBHOCTH L=R| ‘R C.
OcHOBHOE OTIWYHE OT HCTUHHOW HWHIYKTUBHOCTH 3/€Ch
MPOSIBISIETCST B TOM, YTO R OOBIYHO 3HAYUTEIBHO OOJIBIIIE,

YeM B peaIbHBIX KaTyIIKaX.
OCHOBHOE NIPUMEHEHHUE TUPATOPOB 3aKITIOUAETCS B CO3/1a-
HUW YYacTKOB II€MH, UMUTUPYIOIIUX UHAYKTUBHOCTD. [lu-
pPOKOE pacCIpOCTPaHEHUE THUPATOPOB B MHUKPOIIECKTPOHHUKE
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00BSICHACTCS OOJBIIMMH TPYAHOCTSIMH W3TOTOBJICHUS KaTy-
K MTHAYKTUBHOCTEMN C MOMOIIIBIO TUIAHAPHOW TEXHOJIOTHH.

Hcnonp3oBaHue THPATOPOB MO3BOJISET MOITYYUTh OTHOCH -
TEJIBHO OOJIBIITYI0 WHIYKTUBHOCTH C XOPOIIUMH Maccorada-
PUTHBIMHU TIOKA3aTEIISIMHU.

— girator. Reaktiv element- RL
lorin tam miiqavimatini
ceviron elektron qurgu. > -
Adoton, girator tutumu in- | | *
duktivliya ¢evirir. Basqa |
sozlo, giratorda tutum dov- C
rolori induktivlik xassosi R
gostorir. Odur ki, bozon gi-
rator induktivlik sinteza-
toru da adlandirilir.

Tutumu induktivliys ¢evirmok {lclin kondensator,
omoliyyat giiclondiricisi (vo ya tranzistor) va rezistorlardan
ibarot elektrik dovrasi istifado olunur (sokil). Géstormak olar
ki, verilmis sxemo ardicil birlosdirikmis R, miigavimot vo
L=R,-R-C induktivlik kimi baxmaq olar. Hoqiqi induk-
tivliklo forq ondan ibaratdir ki, burada R, real induktivlik
dolaglarina nisbaton ¢ox boyiikdiir.

Giratorlar osason induktivlik xassosi biruzo veron dovro
hissalori yaratmaq {igiin istifado edilir. Mikroelektronikada
giratorlarin genis totbiq edilmosi planar texnologiya ilo in-
duktivlik dolaglarinin yaradilmasinin ¢ox ¢otin olmasi ilo
baghdir. Giratorlardan istifado etmoklo kigik kiitlo vo 6l¢ii-
lora malik olan boylik induktivlik almaq miimkiindiir.

half-adder ( two-input adder)

— nojaycymmamop. Y CTpOUCTBO, MPETHAZHAYECHHOE ISl CIIOKECHUS
TIBYX OJHOpa3psIHBIX MUGPOBBIX KOJ0B. [lomycymmaTop nmeer
JIBa BXOJia W JIBa BBIX0/a, (OPMHUPYET M3 CHUTHAJIOB BXOHBIX
cllaraeMbIX CHUTHAJIBI CyMMBI (cM. Tatoke: Adder unit).
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—yarumcamlayici. 1ki birmortoboli rogomli kodu comlomok
ticlin qurgu. Iki girisi vo iki ¢ixis1 var. Girigo daxil olan topla-
nanlardan como uygun signal formalasdirir (bax homginin:
Adder unit)

Half-wave rectifier
—  O0OHONOJIYnepuooOHblil eblnpamumeiyb. BelpsamMuTenb, KOTO-
PBIN IPOITYCKAET Ha BBIXOJ TOJIBKO OJIHY IIOJIYBOJIHY BXOJHO-

ro NICPpEMCHHOT'O HAIIPSKCHU.
Hanuium OrpaHHYEHHOE U

IIPUMEHEHHE B MAJOMOIIHBIX
YCTPOMCTBAX, TaK KaK XapakTe-
PH3YIOTCS IUIOXMM HCNIONB30Ba-

—

HHEM TpaHcdopMaTopa U Cria- )
xwuBatouiero ¢unsTpa. Ha pu- Vo .
CyHKe IOKa3aHa (opma BBIXOJ-
HOTO HANPSDKEHHUS TaKOTO BBI-
OPSIMUTEIISL.

— biryarimperiodlu diizlondirici. Doyison giris gorginliyinin
ancaq bir yarimdalgasini c¢ixisa Otiiron diizlondirici. Bu
diizlondiricilords transformatordan vo hamarlayici siizgacdon
pis istifado olunur. Odur ki, onlar ancaq az giiclii qurgularda
mohdud totbiq olunur. Sokilde biryarimperiodlu diizlondiri-
cinin ¢ix1§ gorginliyinin formasi gostorilmisdir.

Harmonic oscillator (sine wave generator)

— 2eHepamop 2apMOHUYECKUX KoJlebaHuil. Y CTPOUCTBO, Ipe-
oOpasyroniee 53JIEKTPUYECKYI0O HHEPrHI0 HCTOYHHUKOB IOC-
TOSTHHOTO HAmNpsDKEHHUS W TOKa, JIMOO SHEPTUI0 TEPBHUYHBIX
AJIEKTPOMArHUTHBIX KOJIEOAHUM WU IPYruX (GOpM SHEPTUU B
SHEPTUI0 CUHYCOMJAIBHBIX KOJeOaHU TpeOyemMoi 4acTOoTHhl,
aMIUTUTY/Ibl ¥ MOIIIHOCTH.

— harmonik ragslor generatoru. Sabit gorginlik vo coroyan
monboalorinin elektrik enerjisini, yaxud ilkin elektromagnit
rogslorinin enerjisini, yaxud da digor ndv enerjilori talob olu-
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nan tezliys, amplituda vo giico malik sinusoidal ragslora
¢eviron qurgu.

Heteroepitaxy

— 2emepoInumaxcusn. BapuaHt sMHUTaKCUH, TIPU KOTOPOI OJWH
TUI MaTepuajia OCKIACTCS Ha JPYrol THII MaTepuaia, Ha-
npumep Si wmm Al,O3. OCoGeHHO mHPOKOe pacmpocTpaHe-
HUSI TIONy4YWJIa TETEPOAMUTAKCUS B MPOU3BOJICTBE MOIYIPO-
BOJIHUKOBBIX MHOTOCJIOWHBIX T€TEPOCTPYKTYP Ha TMOTOKKAX
GaAs u InP. T'ereposnurakcuanbHble CTPYKTYPhI HaIUIA
MPUMEHEHUE NPU M3rOTOBJIEHUHU Ja3epHblx u CBY mukpo-
YCTPOMCTB.

— heteroepitaksiya. Epitaksiya {isullarinin bir varianti. Bu {isulda
bir material digorinin iizorino ¢okdiiriiliir, mosolon Si vo ya
Al,O5 iizorine. Xiisusilo GaAs va InP althiglar {izerinda ¢ox-
layli yarimkecirici heteroquruluslarin istehsalinda genis tot-
biq olunur. Heteroepitaksial quruluslar lazer vo IYT qurgu-
larin hazirlanmasinda genis istifado olunur.

Heterogeneous junction (heterotransition)

— 2emepozeHHblil nepexoo (2emeponepexoon). INEKTPUUECKUI
nepexojl, 0Opa3oBaHHBIA B pe3y/bTaTe KOHTAaKTa IBYX pa3-
JUYHBIX [0 XUMUYECKOMY COCTaBY MOJYIPOBOJHUKOB, T.€.
JBYX IOJIYIIPOBOJHHUKOB C Pa3jIMYHOM IIMPUHOM 3aIpEIIcH-
HOU 30HBI. ['eTeponepexoa MOXKET ObITh 00pa3oBaH MEXAY
JIBYMS TOJNYNPOBOAHUKAMHU N—THUMAa WM P-TUma (U30THII-
HbIC), WIH K€ MEXIy IBYMS MOJYNPOBOJHHUKAMHU N— U P—
tuna (aHu3oTumnHeie). ['ereponepexom MoxeT ObITH oOpa-
30BaH MEXAY JIBYMS MOHOKPHUCTAJUIMUECKHUMH WJIA aMopd-
HBIMU MOJTYTIPOBOJJHUKAMHU, OJTHAKO Hanbosee MpakTU4eckoe
3HAYEHHE HMEIOT TeTepornepexobl, 00pa3oBaHHBIE MOHO-
kpuctasmaMu. Ha rpanune nepexonia U3MEHSIOTCS CBOMCTBA
MaTepHala: CTpyKTypa SHEPreTU4eCKUX 30H, IIUPHUHBI 3a1pe-
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MIEHHON 30HBI, 3(h(HEKTUBHBIC MAcChl U TOJIBHYKHOCTH HOCH-
Teneu 3apsga v T.4. s momydeHus UACabHBIX reTepore-
PEXOZ0B HEOOXOIUMO, UTOOBI Y TOJTYIPOBOIHUKOB COBIa 1a-
JU TUIBl KPUCTATUYECKUX PEIIETOK, a MOCTOSHHBIE KpHU-
CTANIMYECKUX PEUIETOK U KOI(PPUIHMEHTh TEPMUUYECKOTO
pacmupeHuss ObUIM paBHBI WM O4yeHb Onu3ku. B rerepo-
nepexonax, ONM3KUX K UJACATBHOMY, IEPUOJIBI PEIIETOK
JIOJDKHBI COBIAZAaTh ¢ TOUHOCTHIO ~10 0,1%. Hanbonee mo -
XOJSIIIIUMH TIapaMy MAaTEPUAJIOB ISl TIOJYYEHUs TeTeporie-
pexoi0B sBIsOTCs coenuHennst A°B® 1 ux TBepjble pacTBO-
pbl, Hanpumep, GaAs — Al Ga;  As. B Hanbonee pe3kux re-
TEPOIEPEX0/1ax TOJIIIMHA IMEPEXOTHON 00IacTH MEXIY NIBY-
Msl OHOPOHBIMU MOITYIPOBOTHUKAMH COCTABISET ~2HM (4—
5 aTOMHBIX CJIOEB).

heterogen kecid (heterokecid). Kimyovi torkibloi miixtalif
olan, yoni qagagan zonalarmin eni miixtalif olan iki yarim-
keciricinin kontaktinda yaranan elektrik ke¢idi. Heterokecid
Iki n—nov vo ya iki p—ndv yarimkegirici arasinda (izotip
kecid), yaxud iki p— vo n—tip yarimkegirici arasinda (anizotip
kecid) yarana bilor. Heteroke¢id iki monokristall vo ya iki
amorf yarimkegirici arasinda yarana bilor. Lakin, monokris-
tallar arasinda heterokegidlor daha ¢ox praktiki ohomiyyato
malikdir. Kecid tobogosindo materialin bir ¢ox xassolori
doyigir. Mosoalon, enerji zonalarimin qurulusu, qadagan
zonamn eni, yiikdasiyicilarin effektiv kiitlosi vo yiirtikliiyli vo
s. Ideal heterokegid almaq iiciin yarimkeciricilorin kristal
qurulusu eyni, gofos sabitlori vo termik genislonmo omsallar
189 bir-birino barabor vo ya ¢ox yaxin olmalidir. Ideala yaxin
heterokegidlordo qofas sabitlori ~0.1% doqiqgliklo tist—iisto
diismolidir. Heterokegid almaq tliglin an yaxsi ciitlor A3Bs bir-
logsmolori vo onlarin bark mohlullaridir. Masalon, GaAs—Al,Ga;.
«As. Kaskin heterokegidlords iki bircins yarimkegirici arasinda
kegid tobaqgasinin eni ~ 2nm (4—5 atom tobaqasi) olur.
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High elektron mobility transistor (HEMT)

— mMPAaH3uCmop ¢ 6bICOKOU NOOBUNCHOCMBIO IIEKHIPOHOS.
KpD Ttpan3ucropHas ctpykrypa, npumensiemas B KpD ycu-
JHUTESIX M CMECHUTENbsIX. B Takux TpaH3UCTOpax YPOBEHBb
COOCTBEHHBIX IIYMOB CHMXKaeTcs B (5—8) pa3 1mo cpaBHEHUIO
ypoBHeM mymoB npu 300K, a xoagduuuent ycunenus mo-
Beimaercs 10 (3—5) db npu He 0YeHB TITYOOKOM OXJIaXKICHUH
(o 80K).

—elektronlarin yiiriikliiyii yiiksak olan tranzistor. KrE tran-
zistor qurulusudur, KrE giiclondiricilords vo qarisdiricilarda
totbiq olunur. Bu nov tranzistorlarda moxsusi kiiylorin
soviyyasi 300K -doking nisbaton 5—8 dofs asagi olur, giiclon-
dirmo amsal1 isa comi 80K-o qadar soyudulduqda (3-5) DB-
o godor artir.

High-level voltage

— HanpadceHue 8vlCOK020 ypoeHa. YacTo HampspKeHHE MUTa-
HUSI JIOTUYECKOM CXEeMbl HE BCErjJa TOYHO OIPEICNICHO U
MOKHO BBIOpaTh Jt000€ HATPSOKEHUE B Tpeneiax JOMyCTH-
Moro auanazoHa. [1o3ToMy pa3iauyaroT TOJBHKO JIMIIL BBICO-
kuit (H) u vHuskuii (L) ypoBHU HanpsKeHUs: TUTaHUS.

— gorginliyin yuxart saviyyasi. Bir ¢ox hallarda montiq sxem-
lorinin qida gorginliyi doqiq toyin olunmur. Odur ki, qida
gorginliyinin qiymatlorinin yol verilon diapazonunda ixtiyari
gorginliyi se¢mok olar. Adoton, qida gorginliyinin yalmz
yuxar1 (H) vo asag1 (L) soviyyalori toyin edilir.

High-pass filter (low-cut filter)

— punemp eepxnux wacmom. OUILTP, KOTOPBIA MPOITYCKACT
CUTHAJIbI BBICOKMX YacTOT, & CHTHAJIBI HW)KHUX YacTOT 3a-
JICPKUBAECT.

—yuxart tezliklor suzgaci. Yuxari tezlikli signallar1 buraxan,
asag tezlikli signallar1 iso saxlayan siizgac
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Homoepitaxy

— 2omo3numacyusn (agmonumaxcus). BapuaHT SIUATAKINMY,
pU KOTOPOU OJMH THUIl MaTepHalia OCaXKIaeTCsl Ha TMOI0XK-
Ky Takoro >e Tuma Marepuaia. Hampumep, BeIpanimBaHue
GaAs Ha GaAs-nooxke win Si Ha Si-NOITIOKKE.

— homoepitaksiya  (avtoepitaksiya). Epitaksiyanin  bu
variantinda hor hans1 material eyni novli materialdan olan
althq tizering ¢okdiiriiliir. Masalon, GaAs altliq tizorino GaAs
vo ya Si altliq lizorino Si ¢okdiiriilmasini géstormok olar.

Homogenous junction

— 20MO2eHHbBLIL nepexo0. DIEKTPUUECKUNA NIEpexol, 00pa3oBaH-
HBI Ha KOHTaKTe JIBYX 00JacTel MOJYNPOBOJHUKA C Pa3-
HBIMU THUTIAMH TIPOBOJAUMOCTEH — P—N TEpeXoJ, WIH C pa3-
HBIMU KOHIICHTPAIMSIMH JISTHPYIOIIEH MPUMECH — H30THII-
HBIC TIEpeX0 bl (CM. Taroke: junction).

— homogen kecgid. Yarimkeciricinin miixtolif kegiricilik noviino
malik iki hissosi arasinda yaranan p—n kecid vo ya eyni kegi-
ricilik noviino malik, lakin agqarlanma doracosi miixtolif olan
iki hisso arasinda yaranan elektrik kecidi — izotip kecid. (bax
hamginin: junction)

Hybrid integrated circuit
—2ubpuonaa unmezpanvnan cxema. ['nopugasie UMC oTim-
YaloTCs TEM, YTO METOJOM IJIEHOUYHOM TEXHOJIOTWU MOJIyda-
IOT TIACCUBHBIE JJIEMEHTHl Ha KEPaMHYECKON MOMJIOXKKE, a
AKTUBHBIC AJIEMEHTHI B OECKOPIYCHOM HCTIOJHEHUH TpUMeE-
HSIOT B BUJC HaBECHBIX 37eMeHTOB. [ mbpuansie UMC mo-
MELIAI0T B IUIACTMACCOBBIM WJIM METAINIMYECKUN KOpITyC.
Kpome storo, cymectByror coBmemeHHble MC. AKTHBHBIE
aneMeHThl coBMmenieHHbIX VC BBITONHAIOTCA B MPHUIOBEPX-
HOCTHOM CJIO€ MOJYIPOBOJIHUKOBOTO KpucTamia ( KaK y Imo-
aynpoBoaHukoBoii MC), a macCUBHBIE 3JI€MEHThl B BHUJIE
IJICHOK Ha TPEIBApUTEIIbHO W30JWPOBAHHON MOBEPXHOCTH
Toro e kpuctamia (kak y mieHounoit MIC). CoBmerieHHbIE
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WC BeITOAHBI TOTZIA, KOTJa HEOOXOAUMBI BHICOKHE HOMHUHA-
JBI ¥ BBICOKAs CTAOMIBHOCTH COIMPOTHBICHUN M €MKOCTEH;
9TH TpeOOBaHMUs Jierye 00SCIICUNTh C TTOMOIIBIO TJICHOYHBIX
AJIEMEHTOB, Y€M C IIOMOIIBIO TIOTYITPOBOIHUKOB.

—hibrid inteqral sxem. Hibrid IMS-in passiv elementlori
keramik altliq tizorindo tobogslor soklinds hazirlamir, aktiv
elementlor kimi govdosiz asma elementlor istifado olunur.
Hibrid IMS plastik vo ya metal gévdodos yerlosdirilir. Bundan
basqa uygunlasdirilmis IS do mdvcuddur. Belo iS-in aktiv
elementlori yarimkegirici IS-do oldugu kimi kristalin
sothyan1 toboagolorindo yaradilir, passiv elementlor iso hibrid
[S-do oldugu kimi homin kristalin avvalcodon tocrid olunmus
sothindo tobogolor soklindo yaradilir. Yiiksok nominallar,
eloco do miigavimotin vo tutumun yiiksok stabilliyi tolob
olundugda uygunlasdirilmis IS istifado etmok daha ol-
veriglidir, belo ki, gostorilon toloblori yarimkeciricilora
nisbaton tobagoali elementlor vasitasilo daha asan 6domok
miimkiindiir.

Hypersonic delay line

— 2UNep36yK06asn JUHUA 3a0eprcKu. Y CTPONCTBO, peTHa3Ha-
YEHHOE JUTSl 3aJCPKKH AJICKTPUUECKUX CUTHAJIOB HA BpEMS
OT JIOJIEH MKC JI0 JIECSATKOB MKC, paboTarolue Ha 4acTOTax
BosiH oT 1 I'T'1y m BeIIe (cM. Taxoke: Delay circuit)

— hipersas langitma xattlori. Elektric signallarim (10'1—102)
mks. orzindo longitmok {i¢lin nozords tutulmus, 1QHs vo
daha yiiksok tezliklords isloyon qurgu (bax homginin: Delay
circuit)

Impulse device

— UMRYJbCHbBIE yCcmpoiicmeéa. Y CTPOWCTBA, NPEIHA3HAYCHHBIC
JUIg TeHepaiuu, GopmMupoBaHus, mpeoOpa3oBaHus U HEHUCKA-
YKEHHOW Nepeayu UMIYJIbCHBIX CUTHAJIOB. X MOXHO 10 1-
pa3IenuTh Ha HECKOJIBKO BUJOB:
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1. snekrpuyeckue nenu, 0OecreurnBaOIINE HEUCKAKEHHYIO
nepenady umMnynabcoB. K HUIM OOBIYHO OTHOCST Kabenu u
TpaHchopMaTOpsl s Mepeaaddl UMITYJIbCOB, JIMHUU 3a-
NEPKKH, YCUIINTENN UMITYJIBCOB U JP.

2. ycTpoiicTBa TNpeoOpa3oBaHUs HUMIYJIbCOB, oObOecreyu-
BalOIIME MOJIYYEeHHE UMIYJIbCOB OJAHOW (OPMBI U3 HM-
MYJIBCOB APYToil (POPMBI WIIH K€ MOJyuYeHHE HMITYJIHCOB
TOW k€ (OpPMBI, HO C JAPYIrUMH TNapameTpamu. B 3Toii
rpynme pa3iuyaroT JMHEHHbIe TPeoOpa3oBaTeu UMIYIb-
COB, HEJIUHEHHbIE (opMUpYIOLIME YCTPOWCTBA, (QOpMU-
poBaTelid UMIYJIbCOB U3 MEPENasoB CUTHAIOB, Ipeodpa-
30BaTeNI UMITYJIBCOB IIU(PPOBBIX YCTPOICTB.

3. YCTpOMCTBa, I'€HEPUPYIOIIUE HUMIYJIbChI, UIM UMIIYJIbC-
HBIE reHepaTopsl. B 3aBUcHMOCTH OT pexrMa paboThl UX
HOJPa3JeNIAI0T Ha 3aTOPMOXKEHHBIE M aBTOI€HEPATOPHI;
Ha TeHepaTophl, padOTaIOIINE B PEKUME CUHXPOHU3AIUH.
NmnynbcHble yCTpoHCTBa 00JIalalOT PSAIOM  MPEUMY-

LIECTB: IIPU OTHOCHUTEJIBHO MAJIOM CPEAHEW MOIIHOCTH MO-

KET JOCTHraThCsi BecbMa OOJibIllass MOLIHOCTh CHUTHala B

UMITYJIbCE; UMITYJIbCHBIE YCTPOUCTBA Ha (hOHE HEMPEPBIBHBIX

o06nagaroT 0OBIYHO OOJBIIUM K.M.J. (32 CUET OTCYTCTBHS TO-

TpeOJIEHUS] PHEPTHHM MEXAYy HMIYyJIbcaMHu); paz0Opoc mapa-

METPOB MPUMEHSEMBIX NPUOOPOB MEHBIIE CKa3bIBaeTCs Ha

paboTe UMITYJIbCHBIX YCTPOMCTB (T.K. UX TPAH3UCTOPHI pabo-

TAlOT B KJIIOYEBOM PEXKUME); [0 TOM e NMPUUMHE BBIIIE T0-

MEXO03allUIIEHHOCTh, TOYHOCTh M HAJEKHOCTh 3JIEKTPOHHBIX

YCTPONWCTB; B KaHajaxX CBA3H, MCIIOJIb3YIOIIUX WMITYJIbCHBIN

METO/I, BBILIE MPOIMYCKHAsI CIIOCOOHOCTh B OTHOLIEHUH KOJIH-

4yecTBa MH(OPMAIMK, U BBIIIE CKOPOCTh Mepeaaun MHpopma-

nnu. [py peanmusanyy UMIyJIbCHBIX YCTPOWCTB MCIIOJIB3YETCH,

KakK IMPaBWIO, OTPAHUYEHHBIM HA0Op OJHOTUIIHBIX 3JIEMEHTOB,

YTO B O0IIIEM CiIydae YIpOIIAeT YCTPOMCTBO B LIEJIOM.

— impuls qurgulari. Impuls soklindo signallar1 generasiya edon,
formalasdiran, ¢eviron va tohrif etmodon Gtiiron qurgular. Bu
qurgular bir ne¢o qrupa boliintir:
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1. impulslarin tohrif olunmadan 6tiiriilmasini tomin edon
elektrik dovroalori. Bu qrupa kabellor vo transformatorlar,
longitmo xattlori, impuls giiclondiricilori vo s. daxildir.

2. impuls ¢evirici qurgular. Bu qurgular hor hansi bir for-
mal1 impulslardan basqa formali impulslar vo ya eyni for-
mali, lakin forqli parametrlore malik impulslar alinmasim
tomin edir. Bu qrupa xotti impuls ¢eviricilori, qeyri—xatti
formalasdiric1 qurgular, miixtolif soviyysali signallardan
impuls formalagdiran qurgular, ragomli qurgularin impuls
ceviricilori daxildir.

3. impuls generasiya edon qurgular (impuls generatorlarr).
Bu qrupa daxil olan qurgular is rejimindon asili olaraq av-
togeneratorlar, longidilon generatorlar vo sinxronlagdirma
rejimindo isloyon generatorlara boliiniir.

Impuls qurgularinin bir sira ustlinliiklori var: orta giic
nisbaton kicik oldugu halda impulsda kifayst godor boyiik
giico malik signal almaq miimkiindiir; impulslararas1 fasilo-
lords enerji sorfiyyati olmadigi {iclin impuls qurgular1 fasilo-
siz qurgulara nisboton daha yiiksok f.i.0.—a malikdirlor; im-
puls qurgularinda istifado olunan tranzistorlar agar rejimindo
isladiyi liclin bu cihazlarin parametrlorinin nominaldan forq-
lonmasi qurgunun isino az tosir gdstorir vo qurgularin toh-
riflordon miihafizasi, doqiqliyi vo etibarliligi daha yiiksokdir;
impuls qurgularindan istifado etdikdo rabito kanallar1t molu-
mat1 daha boyiik hocmdo vo daha yiiksok siirotlo Gtiiro bilir;
impuls qurgularim yaradarkon mohdud miqdarda eyni novli
elementlor istifads edilir ki, bu da biitovlilkkde qurgunun sa-
dolosmoasing sobab olur.

Impulse resistance (momentum resistance)

—UMRnyjibCHOEe conpomuejieHue. Ecmm IIOAKIKOYUTh AUOA K
HNCTOYHUKY HUMITYJIbCHBIX CHUI'HAJIOB C BHYTPCHHHUM COIIPO-
TUBJIEHUEM Ry, ylnoBierBopsromeMy yciaoBuro Ry>>r,, rae
Iy — CONPOTUBIICHUE AUOJA, TO B IEPBBI MOMEHT BPEMEHH
HaIIpsPKCHUE Ha JUOAC HU3MCHSCTCA CKAaYKOM. OTOT CKa4doK
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00yCJIOBJICH HAIpsOKEHHEM Ha P—N Tepexojie M MaaeHUsIMU
HANPSDKCHUN Ha COMPOTHBIICHUSX I U I, THIE 5 U [5— COIPO-
TUBJICHUS O0JIacTe 0a3pl M AMUTTepa amona. Tak Kak
I'50>>I, TO HA4aJIbHOE COMPOTHBIICHUE AUOMAA MIPSIMOMY TOKY
Mipvax. = Updwax/Inp = M50+ = I'gp. OHO Ha3bIBAaETCs MMITYJIbC-
HBIM CONIPOTUBJICHUEM.

— impuls miiqavimati. Ogor miiqavimoti ry olan diod daxili
miigavimati Ry, olan vo Ry, >>ry sortini 6doyon impuls sokilli
signallar monboyino qosularsa, ilk anda diodda gorginlik
sicrayisla doyisir. Bu sigrayis p—n kegiddoki gorginliklo vo
diodun emitter vo baza hissolorinin rg vo rg miigavimot-
lorindoki gorginlik digkiilori ilo baghdir. Rgy >> rg oldugu
ticlin diodun diiz coroyana gars1 ilkin miiqavimoti T4y yax. =
Ugg vac. | laiz ® Teotfe = rgg. Bu miigavimat impuls
miigavimoti adlanr.

Impurity

— npumecsw (nezupyrowiuii 31emenm). AToMbI TF0O00T0 HHOPOI-
HOTO BEIIECTBa, BHEJPEHHBIC B TeO. Pa3nyaroT ecTecTBeH-
HBIC U CTICIIUAIBHO BBOJIUMBIC IIPUMECH.

—agqar. Maddoys daxil edilmis istonilon konar atomlar. Bir
cox maddslords tobii olaraq movcuddurlar. Bundan basqa
maddslorin xassalorini miioyyon godor idars etmok magsadilo
xiisusi olaraq daxil edilirlor.

Impurity band

— npumecHnas 30na. [1py 607BIINX KOHIEHTPALUSAX MPUMECHBIX
aTOMOB TPUMECHBIE YPOBHHM PpACHICIUIAIOTCS W 00pa3yloT
NPUMECHYIO DHEPreTUYECKYI0 30HY B 3allpelleHHONW 30HE
MOJIYTIPOBOTHUKA, CITIOCOOHYIO 00ECTIEUYUTh MPOBOAUMOCTD.

— agqar zonasi. Asqar atomlariin konsentrasiyasi boyiik oldug-
da asqar soviyyelori pargalanir vo yarimkeciricinin qadagan
zonasinda asgqar enerji zonasi omolo gotirir. Bu zona elektrik-
keciriciliyini tomin edir
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Impurity level

— npumecHblil ypo6eHb. JHEPTETHUECKUE YPOBHH B 3aIlPEICH-
HOHM 30HE TOJYNPOBOJHWKA, 00pa30BaHHbIE MPUMECHBIMU —
JTOHOPHBIMH W aKLIENTOPHBIMU aToMamH. COOTBETCTBEHHO
pa3nuyaroT TOHOPHBIC U aKIENTOPHBIE IPUMECHBIE YPOBHHU.

— asqar saviyyalari. Yarimkeciricinin qadagan zonasinda donor
vo akseptor asqar atomlarmin yaratdigi enerji soviyyolori.
Uygun olaraq donor va akseptor soviyyslorine ayrilir.

Independent inverter

— aemonomuwlil (Hezaeucumotii) uneepmop (AH). Ycrpoiict-
BO, HE HMMEIOIIEE HEMOCPEJACTBEHHYIO CBSI3b C UCTOUYHHUKOM
NEPEMEHHOTO HAIpsKeHHsI, MpeoOpasyrolee MOCTOSHHOE
HanpsbkeHue (Tok) B mepeMeHHoe. YacToTa BBIXOIHOTO Harl-
PSKEHUST MOXKET OBbITh MOCTOSHHOW WM perynupyemoi. AU
MOXeET paboTaTh Ha OJHY, WJIM HAa HECKOJIBKO aBTOHOMHBIE
Harpy3kd. Bo BTOpoMm ciydae Kaxjaas W3 Harpy3ok HMeEeT
coOcTBeHHBIHN padounii pexxuM. OcHOBY Bcex AW cocraBisier
BEHTWIBHBIA MpeoOpa3oBaTenb. B KkauecTBe BEHTHIS HC-
MOJIB3YIOTCS TPAH3UCTOPBI, OJHO-WIU JIBYXOMNEPAIMOHHBIC
tupuctopsl, [ITU3 (IGBT). Ilpu ucrnonbs30BaHUM OFHOOIIE-
PAIMOHHOTO THUPHUCTOPA B CXEMY BKIIIOYAIOT JIOTIONHUTENb-
HBIC DJIEMEHTHI, OCYIIECTBISIONINE KOMMYTAIMIO THPUCTO-
poB. ®opma 1 BeIMUYMHA BBIXOJHOTO HAMNPSKEHUS MpaKkTuye-
CKU HE 3aBHCHUT OT 3HAUECHMsI U Xapakrepa Harpysku. Jpyru-
Mu ciioBamu, AV 10 OTHOIIEHHIO K HATPY3Ke BEAET ceOsl Kak
HUCTOYHHUK 7.7.C., €0 BBIXOJHOE COMPOTHUBICHHE OJU3KO K
aymo. (cMm. taxke: Chopper).

— avtonom (miistaqil) inverslasdirici (AI). Doyison gorginlik
monbayi ilo bilavasits olagasi olmayan, sabit gorginliyi
(carayani) doyison gorginliya (carayana) geviron qurgu. Cixis
gorginliyinin tezliyi sabit vo ya tonzimlonon ola bilor. Al bir
Vo ya bir nec¢o avtonom yiikii qidalandira bilor. Bir ne¢o yiik
halinda onlardan hor birinin 6z is¢i rejimi olur. Biitiin Al-in
asasii ventilli ¢eviricilor togkil edir. Ventil olaraq tranzis-
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torlar, bir— va ya ikiomoliyyatl tiristorlar, RTBT (IGBT) isti-
fads edilir. Biromoliyyatl tiristordan istifads edildikds sxe-
mo olavo elementlor do daxil edilir ki, onlar tiristorlarin
kommutasiyasim hoyata kegirirlor. Cixis gorginliyinin
formas1 vo qiymoti demok olar ki, yiikiin qiymotindon vo
xarakterindon asm deyil. Basqa sozlo, Al yiiko qarsi &ziinii
e.h.q. monbayi kimi aparir, onun daxili miiqgavimati sifra ya-
xindir. (bax hamginin: Chopper).

induced channel

— unoyyuposannviii kanau. Ilpopogsmuii kanan MJIII Tpan-
3UCTOpa, WHIYIIUPOBAHHBIA HAIPSHKEHUEM 3aTBOpa (CM.
takke: Insulated-gate field-effect transistor).

— induksiya olunmus kanal. MDY tranzistorda idaroedici gor-
ginliklo induksiya olunmus kegirici kanal (bax homginin:
Insulated-gate field-effect transistor).

Infrared-emitting diode

—ungpaxpaculit uziyyarouwiuil ouood. I101ynpoBOTHUKOBBIM
JMOJ, W3NyYaroNIuid JHEpPrur0 B HHpakpacHoUW obiactu
CIICKTpa B pe3yJbTaTe PCKOMOHMHAIIMU AJICKTPOHOB U JBIPOK
(cm. Taroke: Light-emitting diode)

— infraqurmzt isiq diodu. Elektron vo desiklorin rekombinasiyasi
noticasindo spektrin infraqirmuzi hissasindo enerji stialandiran
yarimkegirici diod (bax hamg¢inin: Light-emitting diode).

Infrared imager (thermal imager)

—  uH@paxpacuwlii hopmupoeamens uzoopaxcenuit (menno-
euzop). llpubop ans MONydeHUS BUIAMMOTO H300paKCHHUS
O0OBEKTOB MO MX COOCTBEHHOMY WJIHM OTPaXKEHHOMY OT HHX
termoBomy—HK m3nmydenuro. /lelicTBue TEmioBuU3opa OCHO-
BaHO Ha TOM, 4TO JI0OOe Harpetoe Teno ucnyckaet UK us-
Jy4eHHE, UHTEHCHUBHOCTb U CIEKTP KOTOPOTO 3aBUCUT OT
CBOICTB TeNla M €ro TeMIepaTrypbl. DTO U3Ty4yeHUE, HEBU]IH-
MO€ 4YeJIOBEUECKHM TJ1a30M, MOKET ObITh OOHApYKEeHO MpH-
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emHukoM UMK uznyuyenus, a 3aTremM npeoOpa3oBaHO B BUIM-
MO€ U300paKeHHe.

—infraqurnuzl tasvir formalasdiricist (teplovizor). Miixtolif
obyektlorin tosvirini onlarin moxsusi vo ya onlardan oks
olunmus istilik (IQ) siialanmasina goro formalasdiran qurgu.
Teplovizorun is prinsipi istonilon qizdirilmis cismin IQ isiq
silalandirmasina osaslanir. Siialanan IQ isigin intensivliyi vo
spektri cismin xassolorindon vo temperaturundan asilidir.
Insan gdziiniin goro bilmodiyi bu siialanma ovvolco IQ siia
gobuledicisi ilo qeyd olunur, sonra iso goriinon tosviro
cevrilir.

Injection laser (p—n junction laser)

— UHMCeKyuoHnHwll nazep. Jlazep — 310 npubop, nNpeaHa3HAUYCH-
HBIA JUIsI HEMOCPEJICTBEHHOTO IMpeoOpa3oBaHusl dJEKTpHUUe-
CKOM SHEpPrUU WU DHEPTUM HEKOTCPEHTHOTO H3Iy4YCHUS B
SHEPTUI0 KOTEPEHTHOr0 M3nydeHus. B momymnpoBoIHUKOBBIX
Ja3epax KOT€PEHTHOE M3JIyYEHHE MOJIy4aeTcs B pe3yibTaTe
npeobagaHus BBIHYXKICHHONH PEKOMOWHAIINHU JIEKTPOHOB U
JBIPOK HAJ TIOTJIOIICHHEM KBAaHTOB cBeTa. /(s 3Toro HeoO-
XOJIUMO CO3/1aTh COCTOSIHME C MHBEPCHOW HACEIECHHOCThI0. B
PABHOBECHBIX YCIIOBUSIX YHCIIO 3JEKTPOHOB Ha Oojiee BBICO-
KHUX DSHEPreTUYeCKUX YPOBHSX MEHBIIE, YeM Ha Oojee HU3-
KX YPOBHSIX. A B COCTOSIHUM C MHBEPCHOI HACENEHHOCTHIO
HA00OpOT — BEPXHUE YPOBHU OOJIbILIE 3aMOJIHEHBI 3JIEKTPO-
HaMHM, 4YeM HIbKHHE. VIHBepCHYI0 HaceleHHOCTh B MOJIYIpPO-
BOJTHUKE MOXHO CO3JaTh pPa3IMUHBIMU criocobamu. B uH-
KEKIIMOHHBIX JIa3epax OHa CO3JaeTCsl C TOMOUILI0 HHKEKIINH
HOCUTEJICH 3apsifia Mpu NPsIMOM BKIIIOUYEHHUU P—N Tepexoja.
Haubonee >ppekTUBHBIM SBISETCS Cily4ail, KOrja OJHa W3
obnacTell TMOMHOU CTPYKTYPHI BBIPOXKICHA, T.€. CHIBHO Jie-
rupoBaHa. Yem Oousbllie TOK dYepe3 P—N TMEpexoj, TeM C
OOJIBIIMM 3aTIaCOM BBITIOJIHSIETCS] YCJIOBUE MHBEPCHOW Hace-
JEHHOCTH. MUHHUMAaNbHBIM TOK, TIPU KOTOPOM MPOUCXOIUT
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MPEUMYIIECTBEHHO BBIHYKJIEHHAs PEKOMOWHAIWS, Ha-3bI-
BalOT MOPOTOBBIM TOKOM (cM. Takke: Junction laser u Laser).
— injeksiyali lazer. Lazer elektrik vo ya geyri—koherent siialarin
enerjisini bilavasito koherent siialanma enerjisino ceviron
cthazdir. Yarimkegirici lazerdo koherent siialanma elektron
vo desiklorin mocburi stialanmasimin is1q kvantlarinin udul-
masina nisboton listiin olmas1 naticasindo bas verir. Bunun
iclin invers moskunlasma hali yaradilmalidir. Tarazliq
halinda yiiksok enerji soviyyalorindo elektronlarin say1 asagi
soviyyalordoki elektronlara nisboton azdir. Invers moskunlas-
ma halinda iso oksina — yiiksok enerji soviyyslori elektronlar-
la asag1 soviyyalora nisboton daha ¢ox tutulmus olur. Yarim-
kegiricilords invers moskunlagsma hali miixtalif {isullarla ya-
radila bilor. Injeksiyali lazerlordo invers moskunlagsma hali p—
n kecidin diiz qosulmasi ilo yaradilir. ©n boyiik effektivlik
p—n kegidin hissolorindon biri ¢ox giiclii, cirlasmaya qodor
asgarlandigda almir. Diiz gorginlik totbiq edildikdo ke¢iddon
no godar ¢ox coroyan axarsa, yiiksok soviyyalords elektronla-
rin say1 asag1 soviyyolora nisbaton bir o qodor ¢ox olar. Mac-
buri stialanmanin yaranmasi ii¢iin lazim olan minimal coro-
yan astana corayani adlanir (bax hamginin: Junction laser va

Laser). 1 (1)
I \'E

Input characteristic Py
— 6éxoonasa xapakmepucmuka. OqHa u3
OCHOBHBIX XapaKTEPUCTHK OUIIOJISIp-
HBIX TPaH3UCTOPOB, 3ABHCHUMOCTh
BXOJHOTO TOKa OT BXOJHOIO HaIpsi-
XKEHHS MPU MOCTOSHHOM BBIXOJHOM
HanpsbkeHuu. Ha pucynke mokasana
BXOJHas xapakrepuctuka bT B cxe- >
Me ¢ obreit 6a3oit (OB). 0 Uss (Use)

1- Uks=0, 2— UKB>O

»
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— giris xarakteristikasi. Bipolyar tranzistorun osas Xarakteristi-
kalarindan biri, ¢ixig gorginliyinin sabit qiymotindo giris coro-
yamnin girig gorginliyindon asililigi.Sokildo {imumi bazali
(UB) sxemdo BT-n giris xarakteristikas1 gostorilmisdir

Insulated-gate bipolar transistor (IGBT)

— Ounonapuvie MPAH3UCMOPBL C U30IUPOBAHHBIM 3AMEOPOM
(bTH3). BTU3 — rubpunHbiii pudop, BRIMOIHEH KaK cOYeTa-
uHue [1TU3 u BeIXogHOTO OUTIONSPHOrO TpaH3ucTopa. Jpyroe
Ha3BaHue bTU3 — NHXEKIMOHHBIE MT0JIEBBIE TPAH3UCTOPBI

B BTU3 ucnonb3oBaHbl Takve MpeUMYyIlecTBa OUIIOIISp-
HBIX TPaH3UCTOPOB, Kak OoJbllIasl JIOMyCTUMas BeJIMYHUHA
HAIPSIKEHUS «KOJIJIEKTOP—AMUTTEP», U TOJIEBBIX TPAH3UCTO-
POB — Kak MUHUMAaJIbHBIE 3aTPaThl HA YIIPaBJICHUE.

O6pruno B bTU3 ucnonszyror M/II TpaH3ucTopsl ¢ UH-
OyUMpOBaHHBIM N—-kaHasoM. IIpum wusroroBnennun I11TU3,
MMEIOIIUX BEPTUKAJBbHBINA KaHaji, oOpa3yercs Mapa3uTHBIM
BT, xOTOphlii HE HAXOAUT NPAKTUYECKOTO ITPUMEHEHUS.
Crpykrypa BTU3 ananoruuna crpykrype IITU3, Ho nomosn-
HEeHa ellle OJHOW P—o0iacThio, B pe3ynbTare B CXeMe 3aMe-
HICHUS MOSIBUIICS elle OAuH, Pp—N—p Tpan3uctop T, (puc.). B
BTU3 wucnonp3yrorcst 06a crnocoba yNpaBICHHS TOKOM:
YVIOPABICHUE D3JIEKTPUYECKUM IIOJIEM, YTO XapPaKTEPHO s
IIOJIEBBIX TPAH3UCTOPOB, U YIPABJIECHUE TOKOM, YTO Xapak-
TEPHO Ui OUMOJIAPHBIX TpaH3ucTopoB. CTPYyKTypa U3 JIBYX
Tpau3uctopoB T; u T, uMeeT rIyOOKYI0 BHYTPEHHYIO MOJIO0-
KUTEJIbHYI0 00paTHYIO CBS3b, TAK KaK TOK KOJJIEKTOpA TpaH-
sucropa T, BausieT Ha TOK 0a3bl TpaH3uctopa Tp, a TOK KOJI-
nextopa T; ompexnensier Tok 6a3el T,. Toxk BTU3 omnpenensi-
eTcst cnenyronum oopasom: 1,=S3Us, rae S3=S/[1—(a;yt+ay)] —
skBUBaieHTHas kpytuzHa BTU3, a; u oy, — ko puueHTs
nepenayu dSMuTTepHoro toka T; u T,. OueBHAHO, YTO MpU
01 70,~1 >KBUBaJICHTHAs KPYTHU3HA 3HAYUTEIBHO MPEBBIIIAET
kpytusHy [ITHU3. 3HaueHus o; M 0y MOXKHO PEryaupoBaTh
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M3MEHEHUEM compoTtuBieHud R; m R, mpu u3roroBieHuun
TPaH3HUCTOpA.

KosnekTop
(Kollektor)
[ Tz
R,
K (K) —
+ | baza
3aTBOp Ri
(Rozo) %
OMuUTTEp
(Emitter)

— razasi tacrid olunmus bipolyar tranzistor (RTBT). RTBT —
saho tranzistoru ilo bipolyar tranzistorun kombinasiyasindan
alman hibrid cihazdir. RTBT bozon injeksiyali saho tran-
zistoru da adlandirilir. RTBT-do har iki név tranzistorun
istiin cohatlorindon istifado edilmisdir. Masalon, bipolyar
tranzistorun “kollektor—emitter” gorginliyinin yol verilon
qiymatinin boylik olmasi vo saha tranzistorunda idaroetmo
coroyaninin ¢ox kicik olmasi kimi xiisusiyyetlori géstormok
olar. Adoton RTBT-do induksiya olunmus n—kanalli MDY
tanzistoru istifado edilir. Saquli kanalli RTST hazirlanan
zaman istifado olunmayan, parazit BT yaranmir. RTBT-in
qurulusu rozasi tocrid olunmusg saho (unipolyar) tranzistoru-
nun qurulusuna oxsayir. Forq yalniz ondadir ki, RTBT-ys bir
p-hisso do olavo olunmusdur ki, noticodo daha bir, p—n—p
nov T, tranzistoru yaranmisdir (sokil). RTBT-do coroyam
idaro etmok {iglin hor iki tisuldan, yoni saho tranzistorlar
ticlin xarakterik olan elektrik sahosi ilo idaroetmo vo bipolyar
tranzistorlar ticlin xarakterik olan coroyanla idaroetmodon
istifads olunur.
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IKi Tyva T, bipolyar tranzistordan ibarat qurulusda miis-
bat oks olaqo yaranmir. Belo ki, T, tranzistorunun kollektor co-
royani T;-in baza coroyanina tosir edir, T;-n kollektor cors-
yani iso T, tranzistorunun baza coroyammni toyin edir. RTBT-
n carayani bu sokilds toyin edilir: 1,=S;U3, burada S;=S/[1-
(o tay)] — RTBT-n ekvivalent dikliyi, oy u ay iso Ty u T,
tranzistorlarinin emitter coroyanmnin Otlirmo omsallaridir.
Aydindir ki, ay+a,=1 oldugda ekvivalent diklik RTST-a
nisbaton ¢ox boyiik olur. Tranzistorlar hazirlanarkon R, u R,
miiqavimatlorini doyigsmoklo oy u a, omsallarinin qiymatini
tonzimlomok olar.

Insulated-gate field-effect transistor (IGFET)

—  noJegoil (YHUROAAPHBLIL) MPAH3UCMODP C U3OJTUPOBAHHBIM
3ameopom (IITH3). YuunonsapHblii (1OJIEBOH) TpaH3UCTOP,
UMEIONTUI OJITMH WK HECKOJIBKO 3aTBOPOB (3), AMEKTPHUUECKH
M30JIMPOBAHHBIX OT MPOBOJSIIETO KaHaja ¢ MOMOUIbIO TOH-
koro cinosi (mopsnka 0,1MKM) AMAIEKTpUKAa U3 JABYOKHCU
kpemuus SiO, (puc 1).

Ha nognoxke (I) co3zgatorcs ABE CHUIBHOJIETUPOBAHHBIE
001acTv ¢ MPOTUBOMOJIOKHBIM IOJIOKKE TUIIOM MPOBOIHU-
Moctu. Ha aTi 061acTu HaHECEHBI METAJUIMYECKUE IIEKTPO-
1wl — uctok (1) u crok (C). DnexTpoasl CTOKa U UCTOKA pac-
nojlaratoTcsi mo o0e CTOpPOHBI 3aTBopa. PacTtosHue Mexay
CTOKOM U HCTOKOM MOXET COCTaBJISTh BCEr0 HECKOJIBKO
MUKpPOMETPOB.

[ToneBon TpaH3UCTOP, B KOTOPOM METAIUIMYECKHUM 3aTBOP
U30JIMPOBAH OT MPOBOJSIIETO KaHalla IUAJIEKTPUKOM, Ha3bl-
BaroT M/II1 (MeTamn—auanekTpuk—IoaynpoBOAHUK) TPaH3U-
cTOpoM. Brimpsmiisitoliye nepexobl Mol UICTOKOM U CTOKOM
MOTYT OBbITh BBIIIOJIHEHBI HE TOJIBKO B BHJE P—N MEPEX0/I0B,
HO U B BHJE BbIIpSIMISIOIINX nepexonoB loTTku, T.€. my-
TE€M HAHECEHUS METANTMYECKUX AIEKTPOJOB UCTOKA U CTOKA
HENOCPEACTBEHHO Ha MOJIOKKY.

CymectBytoT aBe pasHoBUAHOCTH M/II-TpaH3ucTOpOB:
C MHAYUMPOBAHHBIM KAaHAJIOM U CO BCTPOCHHBIM KaHAJIOM.
Kanan MoxeT UMeTh 31€KTpPOIPOBOIHOCTh KaK N-, Tak U P-
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tumna. TakuMm o0pa3om, BO3MOKHBI yeThipe Bapuanta M/III
TpaH3ucTopoB (puc.2). IloneBbie TPaH3UCTOPHI C UHIYLUPO-
BaHHBIM KaHAJIOM PabOTalOT B pPEXHME OOCIHEHHUS IMPHUIIO-
BEPXHOCTHOI'O CJIOS OCHOBHBIMM HOcUTENsIMU 3apsiga. [lpu
HaIpsHKEHUSAX Ha 3aTBOpE, OOJBIINX MOPOTOBOTO, y MOBEPX-
HOCTH TOJMJIOXKKH II0J 3aTBOPOM BO3HUKAET HMHBEPCHBIN
CJIOM, KOTOPBIA M SBJSETCS MPOBOJSIIIMM KAHAIOM MEXIY
HUCTOKOM M cTOKOM. C M3MEHEHHEM HaIpsKEHUs Ha 3aTBOpE
MPOUCXOIUT MOIYJISLIMS CONPOTUBJICHUS KaHalla. OCHOBHOM
MPUYUHOU MOIYJISIIUUA COMPOTUBIICHUS KaHaa SIBIIAETCSA W3-
MEHEHHE KOHILIEHTPAllM HOCHUTEJIEW B MHAYLIUPOBAHHOM Ka-
Haiie. BenencrBue MOAyAIMA CONPOTHBIIEHHS KaHalla W3-
MeHsieTCa U TOK ctoka. B M/III Tpan3ucropax co BCTpOEH-
HBIM KaHAJIOM MPOBOISALIMI KaHa MOJ 3aTBOPOM CO3IAaETCs
JokanbHOU nuddy3uei, MIOHHOW MMILUTAHTALIMEeN UK APYTU-
MU CI0c00aMHU B MPOIIECCE U3TOTOBJICHUS TPAH3UCTOPA.

Mopynsuust CONpOTUBIICHHS KaHAJIa MOKET IPOUCXOAUTh
NP U3MEHEHUH HAIPSIKEHUS HAa 3aTBOPE KaK IMOJOKHUTEIb-
HOW, TaK M OTPULIATEIIHON MOJISIPHOCTH, T.€., JTAHHBIA THII
TPAH3UCTOPOB MOTYT paboTaTh KaK B peKUMe 00eTHEHHS, TaK U
B peXrMe O0OrareHns: KaHajla OCHOBHBIMU HOCHTEJISIMH 3apsi-
na.

umM™M) 3(R) C(Mb) UM) 3(R) C(Mb)

Al Al
T — .. =»Si0,

\ \\ N

: p

n-Si
X
-kanal
) b) P

Puc 1. IToneBoil TpaH3UCTOp C MHIYLUUPOBAHHBIM ()
U CO BCTPOEHHBIM (0) KaHAIOM
Sokil 1. induksiya olunmus (a) va hazir (b) kanalli
saha tranzistorlar1
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C (M) C (M) C (M) C (M)

| —_—
3@:4_ I (A) 3@:,:» I (A) 3(RM<— I1(A) 3ﬂ I (A)

U (Mb) 1 (Mb) 1 (Mb) 1 (Mb)

a) 6) B) r)

Puc. 2. I'paduueckre n300paXkeHUs MOJICBBIX TPAH3UCTOPOB:
C MHAYLIMPOBaHHBIMHE N- (a) U P- (0) KaHaIaMu; CO BCTPOCHHBIMHU
n- (B) u p- (T) kKaHaJIaMMu.
Sokil 2. MDY tranzistorlarin qrafik tosviri: Induksiya olunmus
n- (a) va p- (b) kanalli; hazir n- (c) vo p- (d) kanall1.

— razasi tacrid olunmug saha (unipolyar) tranzistoru (RTST).
Kegirici kanaldan nazik, toqriban 0,1 mkm qalinligh dielek-
trik (adston Si0;) toboqosi ilo tocrid edilmis bir vo ya bir
neg¢d 1razasi (R) olan saha tranzistoru (sokil 1).

Althiq (A) tizerindo oks kegiricilik noviino malik olan iki
giiclii asgarlanmis hisso yaradilir. Bu hissolorin sothindo
monbo (M) vo monsob (MB) adlanan elektrodlar yaradilir.
Onlarin arasinda mosafo bir ne¢o mikrometr olur. Rozasi
kecirici kanaldan dielektriklo tocrid edilmis saho tranzistoru
MDY (metal-dielektrik—yarimkegirici) tranzistor adlanr.
Monbo vo monsab altindaki diizlondirici kontakt olaraq tokco
p—n kecid deyil, hom do Sottki kontaktlar1 istifads edilo bilor,
yoni metal elektrodlar birbasa altligin tizorinds yaradila bilar.
MDY tranzistorlarin iki novii var: induksiya olunmus kanalli
vo hazir kanalli. Hor iki halda kanal hom n-név, hom do p-
nov ola bilor. Beloliklo MDY tranzistorlarin dord varianti
mimkiindiir (sok 2).

Induksiya olunmus kanalli saho tranzistorlar1 asas yiikda-
styicilarla yoxsullagsma rejiminds isloyir. Idaroedici gorginlik
astana qiymotini ke¢dikdo altligin sothindo, rozonin altinda
invers taboaqa yaranir ki, bu monds ilo monsab arasinda ke-

196



cirici kanaldir. Idarsedici gorginlik doyisdikds kanalin miiqa-
vimatinin modulyasiyast bas verir. Kanalin miigavimatinin
modulyasiyasinin asas sobabi induksiya edilmis kanalda yiik-
dasiyicilarin konsentrasiyasinin doyismasidir. Miigavimatin
modulyasiyas1 naticasinda ¢i1xi§ corayani, yani moansab cara-
yani doyisir. Hazir kanalli MDY tranzistorlarda rozonin altin-
da kegirici kanal tranzistorun hazirlanma prosesinds lokal
diffuziya, ion implantasiyasi vo digor lisullarla yaradilir. In-
duksiya olunmus kanalli tranzistorlardan farqli olaraq razays
hom miisbot, hom do monfi gorginlik verilo bilor. Hor iki
qiitblii gorginliyin doyigmosi kanalin miigavimotinin mo-
dulyasiyasina sobab olur. Yoni, bu ndv tranzistorlar osas yiik-
dasiyicilarla hom yoxsullasma, hom do zonginlosmo reji-
mindo igloyo bilir.

Insulator

— uzonamop. B aHTIOSA3BIYHON TEXHUYECKOW JIUTEPAType TaK
Ha3bIBAIOT JUAICKTPUK, U30JIUPYIOIIUM CIIOW WA 3JIEKTPO-
U30JIAIIMOHHBIN MaTepuasl. ITO BEIIECTBO C OYEHb BHICOKUM
yJIETBHBIM COTIPOTHBIICHUEM. Pa3nuuaroT MacCUBHBIC M aK-
TUBHBIC JUANCKTPUKHU. [lacCHBHBIC MUAJICKTPUKH: 3TO KOH-
JICHCATOPHBIE MaTepHualibl, olecredyunBaroniue Tpedyemoe
3HaYE€HHUE EMKOCTH KOHJICHCATOpPa, W W3OJISIIIMOHHBIE MaTe-
puasbl, MpeaoTBpallaroniie 00pa3oBaHUE DIECKTPUUYECKUX
KOHTAKTOB MEX ]Iy TOKOIPOBOAAIIMMHU YACTIMU MPUOOPOB U
YCTPOMCTB. AKTHUBHBIC NUAJICKTPUKU: MaTepPHAIIbI, CBOWCTBA
KOTOPBIX 3aBUCST OT BHEIIHWX BO3JICHCTBUMN, HAIPUMEp, OT
BHEIIHETO 3JIEKTPUUECKOT0 IMOJIsl, TeMIepaTyphl, MeXaHu4e-
CKUX HaIpsHKEHUN. AKTUBHBIE TUAJIEKTPUKH MPUMEHSIOTCS
B KauecTBe pabovyux Tel MPUuOOPOB U YCTPOUCTB.

— izolyator. Ingilis dilinds ¢ap olunan odobiyyatda dielektrik,
izolyasiyaedici tobogqo vo ya elektroizolyasiya materiallari
belo adlandirilir. Yiiksok xiisusi miigqavimoato malikdirlor.
Passiv vo aktiv dielektriklora boliiniirlor. Passiv dielektriklor
0zlori do kondensator va izolyasiya materiallarina boliiniir-
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lor. Kondensator materiallar1 tutumun talob olunan qiymatini
tomin etmolidir. Izolyasiya materiallar1 cihaz vo qurgularin
coroyan kegon hissolori arasinda etibarli izolyasiya yarat-
magqla onlarin arasinda elektrik kontaktinin yaranmasina im-
kan vermir. Aktiv dielektriklor xassalori xarici energetik to-
sirlordon, mosalon elektrik sahasindon, temperaturdan, me-
xaniki gorginliklordon asili olan materiallardir. Belo mater-
riallar cihaz vo qurgularin aktiv is¢i hissolorini hazirlamaq
ti¢iin istifado olunur.

Integrated-circuit amplifier

— uHmezpanbHull ycuaumenpb. 3aKOHUEHHbIH (YyHKLIHOHAIIb-
HBIN OJIOK, M3TOTOBJICHHBIN B OJIHOM Kopryce. B mpuHnumnu-
IBHYI0O CXEMY HUHTETPAJIbHOIO YCWIHMTENS HEb3sl BHECTH
U3MEHEHUS, HE MPEeayCMOTpPEHHBbIE MPU €ro MPOEeKTUPOBa-
HuH. OHU OTIMYAIOTCA OT YCHJIMTEJCH, BBHITIOTHEHHBIX Ha
JMCKPETHBIX DIIEMEHTAX, TOJIBKO METOAAMH H3TOTOBJICHHS
OT/JEJIbHBIX KOMIIOHEHTOB CXeM M TEXHOJIOTMEH H3rOTOBIIE-
HUSI 3aKOHYCHHBIX (DYHKIIMOHAJIBHBIX y3J710B. B OonbIIMHCTBE
CllydaeB TPUHIMIHATIBHBIE CXEMbl WHTETPATBHBIX YCUIIUTE-
JIel 3HAYUTETBHO CIIO’KHEE CBOUX JIMCKPETHBIX aHAJIOTOB.

— inteqral giiclondirici. Vahid govdodo hazirlanmis funksional
blok. Inteqral giiclondiricinin prinsipial sxeminds layihalon-
dirilorkon nozordo tutulmamis doyisikliklor etmok olmaz.
Onlar diskret elementlor osasinda giiclondiricilordon yalmz
ayri—ayrt komponentlorinin hazirlanma tsullar1 ilo  vo
tamamlanmis funksional qovsaqlarin hazirlanma texnolo-
giyasi ilo forqlonir. Bir ¢ox hallarda inteqral giiclondiricilorin
prinsipial elektrik sxemlori onlarin diskret analoglarina
nisbaton ¢ox miirokkob olur.

Integrated diod

— unmezpaabHbLLl Ouood. B xayecTBe AMOJA MOXKHO HCIIONB30-
BaTh OJIMH W3 JBYX MEPEX0JIOB OWITOISIPHOTO TPaH3UCTOPA,
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PACIIOJIOKEHHBIX B HM30JIMPYIOLIEM KapMaHe: 3MUTTEPHBIM
WJIU KOJJIEKTOPHBIN, WM K€ UX KOMOWHAIIHIO.

[To cymecTBy MHTErpanbHBIA U0 MPEACTABISIET cOO0M
JMOJTHOE BKJIIOYEHUE HWHTETPAIbHOTO TpaH3ucTopa. Bos-
MOXHBI MATh BapUAHTOB JUOJHOTO BKJIIOYEHUS UHTETPaIb-
HBIX TpaH3UCTOPOB. [IpUHATHI cienyromue 0003HAYEHUS: 10
YePTOYKH CTOUT 0003HAYEHUE aHOJa, MOCIIe YEPTOUKH — Ka-
TOJA; €CIU JBa CJIOS COCIMHEHBI, TO WX OOO3HAYCHUS TH-
IIYTCS CIIUTHO

+ +

r 1L

:

BK-2 i c) B3-K B-K B-9K
(BK-E) (B-E) (BE-K)  B-K (B-EK)

Hanpumep, bO9-K, b—OK. Pa3nuunbie BapuaHThl pa3indaroTcs
KaK 10 CTaTUYECKUM, TaK U MO JTUHAMUYECKUM TMapaMeTpaM.
Haubonee ontumanbHbeIM BapuaHToM siBisitoTcst BK-0 u b-0.

— integral diod. Inteqral diod kimi bipolyar tranzistorun IMS-in
izoloedici cibindo yerlogmis iki kegidindon biri: emitter vo ya
kollektor kecidi, vo yaxud onlarin miixtslif kombinasiyalari
istifads edils bilor.

Oslindo inteqral diod bipolyar tranzistorun diod kimi
qosulmasidir. Inteqral tranzistorun diod kimi qosulmasinin
bes variant1 var. Onlar asagidaki kimi isaro olunur: tiredon
ovval anod, sonra iso katod gostorilir; agor iki tobaqo birlos-
dirilibsa, onlarin isaralori birlikdo yazilir. Masalon, BE—K,
B—-EK. Mixtolif variantlar bir—birindon hom statik, hom doa
dinamik parametrlorino goro forqlonirlor. ©n optimal BK-E
va B-E variantlaridir.
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Inteqrated electronics (microminiature electronics)

— MUKpOINEKmMpOHUKd. MUKpPOIIEKTPOHUKA — 3TO paslenl
AJIEKTPOHUKHM, OXBATHIBAIOIIUNA MPOOJIEMbl HCCIEIOBAHUSA,
KOHCTPYHPOBAHUS W W3TOTOBJICHUS BBICOKOHAACKHBIX U
SKOHOMHYHBIX MHKPOMHHHATIOPHBIX CXEM U YCTPOMCTB C
MOMOIIIBI0 KOMIUIEKCHBIX (DH3MUYECKUX, XUMHUECKUX, TEXHO-
JOTHYECKUX, CXEMOTEXHUUECKUX U JPYTUX METOJIOB, & TAaKXKe
pa3paboTka MPHUHIMIIOB WX NMpUMeHeHus. Pa3Burue MUKpo-
ANIEKTPOHUKUA — 3TO JIOTHYECKOE TMPOJIOHKCHUE DPa3BUTHS
AJIEMEHTHOM 0a3bl paIuOdJIEKTPOHHOM anmapaTyphl: OT JIaMII
K TIOJTYNPOBOJAHUKOBBIM NpHOOpaM, a OT HUX K HMHTETpajib-
HBIM MHUKpPOCXeMaM, a Jajee K (YHKIIMOHAJIBHOU 3IEKTPO-
HuKe. OCHOBHOM 3a/1adyeil MUKPOAJIEKTPOHUKHU SIBIISIETCS CO3-
JTaHWE UHTETPAIBHBIX CXEM, B KOTOPBIX AKTHBHBIE 2JIEMEHTHI
(IMombI, TPAH3UCTOPHI), MACCUBHBIE 3JEMEHTHI (PE3UCTOPHI,
KOHJICHCATOPbl) U MEKIIEMEHTHbIE COEAUHEHUSI (HOpMUPY-
IOTCS HA TIOBEPXHOCTH WJIH B 00BEME TOIYIPOBOJIHUKOBOTO
KpHUCTaJlJIa UJIM Ha TIOBEPXHOCTU AUDIIEKTPUIECKON TOIIT0XK-
KU B €IMHOM TEXHOJOTHYECKOM LHUKJIe. OCOOEHHOCThIO M3-
T MHKPODJIEKTPOHUKU  SIBIISIETCS  BBICOKAs CTEINEHBb
CJIO)KHOCTH BBITOJHsIEMbIX (pyHKIMH. J{7s 3TOTO CO3maroTcs
MHUKPOCXEMBI, B KOTOPHIX KOJUYECTBO JJIEMEHTOB HCUHCIIS-
€TCSl MUJUTMOHAMH.

— mikroelektronika. Mikroelektronika — elektronikanin intensiv
inkisaf edon bir istigamotidir; miixtolif fiziki, kimyovi, texno-
loji, sxemotexniki vo digor lisullardan kompleks sokilds isti-
fads etmoklo yiiksok keyfiyyatli, igtisadi somarali mikromi-
niatiir sxem va qurgularin tadqiqi, konstruksiya edilmosi vo
hazirlanmas1 problemlori ilo, homginin onlarin totbiq prinsip-
lorinin iglonmasi ilo mosguldur. Mikroelektronikanin yaran-
mas1 vo inkisafi radioelektron qurgularm element bazasinin
lampalardan yarimkegirici cihazlara, sonra inteqral mikro-
sxemloro, daha sonra funksional elektronikaya dogru inkisa-
fimn montiqi davamidir. Mikroelektronikanin asas vozifasi
inteqral sxemlor yaratmaqdir. Bu sxemlords aktiv (diod, tran-
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zistor) va passiv (rezistor, kondensator) elementlor, eloco do
elementlorarasi birlogsmolor vahid texnoloji tskldo yarimkeci-
rici kristalin sothindo vo ya hocminds, vo yaxud dielektrik
altligin sothindo yaradilir. Mikroelektronikanin momulatlari-
nin 9sas xUsusiyyati onlarin funksiyalarinin ¢ox miirakkab
olmasidir. Belo miirokkob funksiyalar1 yerino yetirmok {igiin
elementlorinin sayr milyonlarla dlgiillon mikrosxemlor
yaradilir.

Integrated microcircuit IMC ( integrated circuit )

— unmezpanvnaa mukpocxema UMC (unmezpanvhas cxema
HUC). D10 3neKkTpoHHAs cxeMa. BKIIIo4aeT OT HECKOJIBKUX JI0
MUUIMAp/a IITYK MHUKPOCKOTMYECKHX MOBEPXHOCTHBIX U
00bEMHBIX KOMIIOHEHTOB, C(OOPMUPOBAHHBIX Ha TBEPAOTEIb-
HOM MOJIOKKE Kak eAnHoe 1enoe. HTerpaapHas MUKpocxe-
Ma TIpeACTaBiIsieT co00 MUKPOMHHHATIOPHOE 3JIEKTPOHHOE
YCTPOMCTBO, 3JIEMEHTHl KOTOPOrO HEpa3AEIbHO CBS3aHbI
KOHCTPYKTUBHO, TEXHOJIOTUYECKN U IHEpreTudecku. Pazmu-
YalOT MOJIYIPOBOJAHUKOBBIE (MOHOJIMTHBIE), THOPUIHBIC,
MJICHOYHBIE, coBMelleHHble U Ap. Ilo Bumy obOpabaTwiBae-
moro curHana UC aensatcsa Ha uudpoBbie — JOTHUYECKUE, aHa-
JIOTOBBIC — JINHEHHO-UMITYJTLCHBIC U cMemanHbie. [{udposas
MHTETpalibHasi MUKpocxema (IudpoBasi MUKpOCXeMa) — 3TO
UHTErpajibHasg MUKpOCXeMa, IpelHa3HaueHHas Juisl mpeoopa-
30BaHUs U 00paOOTKU CUTHAJIOB, U3MEHSIOUIUXCS [0 3aKOHY
TUCKpeTHON QyHKIUHU. B ocHOBE M(MPOBBIX MUKPOCXEM Jie-
KaT TPaH3UCTOPHBIE KIHOYH, CIOCOOHBIE HAXOAUTHCS B JABYX
YCTOWYMBBIX COCTOSIHUSIX: OTKPBHITOM U 3akpbiToM. L{udpo-
Bbie IC MoryT cozmepkath OT OJHOTO JO MWIJIHOHOB JIOTH-
YECKUX BEHTWJICH, TPUITEPOB, MYJIbTHUILIEKCOPOB Ha ILIO-
IaJ1 B HECKOJBKO KBaJpaTHBIX MHILIUMETpPoB. L{udpossie
NUMC mmupoko ucnons3yiorcs B OBM, ycrpoiicTBax auc-
KpeTHOW 00paboTKM HHQpOpPMAIUU, CHCTEMaX aBTOMATHKU.
AnanoroBasi MHTEerpajgbHasi MUKpOcXeMa (aHajoroBasi MHK-
pocxemMa) — 3TO MHTErpalibHasi MUKpOCXema, MpeaHa3HaueH-
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Has Juid npeoOpa3oBaHHsl M OOpaOOTKM CHUTHAJIOB, H3MeE-
HSIFOIIUXCS TI0 3aKOHY HENPEPBIBHOW (DYHKIIMU. AHAJIOTOBBIC
HC — 3T0 omnepannoHHbIC YCHIUTEIH, aKTUBHBIC (QHIBTPHI,
IeMOAYIATOPBl U T.1. AHanoroBbie C HCIONB3YIOTCS JUTS
MOCTPOCHUSI YCHIIUTENIEH CUTHAJIOB, T€HEPATOPOB, CMECUTE-
JieH, TETEKTOPOB, T. €. TaM, T/ aKTHBHBIC AJIEMEHTHI pabdo-
TAIOT B JIMHEHHOM PEKUME WU OCYIIECTBISIIOT HETUHEIHBIC
npeoOpa3zoBaHusi curHasioB. COBpeMEHHbIE TEXHOJIOTUH TIO-
3BOJISIFOT TOJTy4YaTh IMOJYPOBOJHUKOBHIE TOMJIOXKKH C JHa-
meTpoMm 300 MM M JOCTUTaTh pa3MEepPOB MUHUMAIBHBIX TO-
nosoruueckux eMeHToB YC 1o 65 aM.

—inteqral mikrosxem IMS (integral sxem IS). Bork cisimdon
olan althigin sothindo vo hocmindo formalasdirilmis, kompo-
nentlorinin say1 bir ne¢o adoddon bir nego milyarda godor ola
bilon electron sxemi. Inteqral mikrosxem mikrominiatiir
elektron qurgudur, onun elementlori konstruktiv, texnoloji vo
energetic baximdan bir-birilo ayrilmaz sokildo baghdir.
KoHCTpyKTUB—TEXHONOXKH  bAWATIASApUHSA 310pst  MNC—msip
yarimkecirici, hibrid, tobagali, uygunlasdirilmis vo s. novlora
oromunp. Qabul etdiyi signalin ndviino gora IMS roqomli
(montiq), analoq (xatti-impuls) vo qarisiq tipli olurlar.
Rogomli IMS diskret funksiya kimi doyison signallar:
cevirmok vo emal etmok ii¢lin nozords tutulmusdur. Rogomli
IMS-in osasi1 iki dayamqli veziyyotdo: aciq vo bagh
voziyyatlords ola bilon transistor agarlar1 togkil edir. Rogomli
IMS-do bir ne¢o mm? sahads bir nego milyona gador montiqi
ventil, trigger, multiplekser yerloso bilor. Rogomli IMS-lor
EHA-da, molumati diskret emal edon qurgularda, avtomatika
sistemlorindo genis totbiq edilir. Analoq IMS-n toyinati
kasilmaz funksiya kimi doyison signallar1 ¢evirmak vo emal
etmokdir. Analoq IS-o misal olaraq omoliyyat giiclondiricilo-
rini, aktiv siizgoclori, demodulyatorlar1 vo s. gostormok olar.
Analoq IS siqnallarin giiclondiricilorindo, generatorlarda, de-
tektorlarda, limumiyyotlo aktiv elementlori xotti rejimdo
isloyon vo ya signallarin qgeyri—xatti ¢evrilmosini hoyata
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kegiron qurgularda istifado olunur. Miiasir texnologiyalar di-
ametri 300 mm-o godor olan althqlar, IS-n minimal 8lsiilori
65 nm olan topoloji elementlorinin alinmasina imkan verir.

Integrated Micro Electro Mexanical Systems (IMEMS)

— UHmMeZPANbHbIE MUKDPOINEKMPOMEXAHUUECKUE CUCHEMDbL
(UMOAMC). Unrerpanbapie MOMC—TaKk Ha3bIBAIOT TEXHO-
JOTUYECKUI mpoliecc, pa3paboTaHHBIM Hay4dHO—HMCCIEI0Ba-
tenbckuM MHeTUTYTOM SNL (Sandia National Laboratories,
CIIA). TexHonorus mno3BojsieT COBMECTUTh HA OJJHOM YHIIE
KMOII-ycTpoiicTBa ynpaBiaeHUsT U MHKPO3JIEKTPOMEXaHU-
geckue y3ibl. IMOMS-texnonorus npeamnonaraer GopmMupo-
BaHUE MHKpodiekTpomexanndeckux (MOMC) y3noB B yr-
JTyOJNIeHUsAX, TOYHEEe — B KaHaBKaX KPEMHHUEBOTO CJOS. DTOT
npueM mo3Bosiwi co3naBatb MEMC-y3nbl 10 Havana u3ro-
tosrenust KMOII CBUC ympasnenus. IMOMS-texHomorus
peann3yeT MHOTOYMCIICHHBIE TIPEUMYIIIECTBA MUKPOIJIEKTPO-
HUKHU. TeopeTndyeckn TEeXHOJIOTHs MO3BOJSET COBMENIATh €€
npoIecchl ¢ 6a30BBIMU TEXHOJOTUYECKHMH MPOLIECCAMH H3-
roTtoBjiaeHuss Mukpocxem ympasieHuss Ha KMOII, ounomnsip-
Heix, KMOIT/KHC, KHU u ap.cxemax.

— inteqral mikroelektromexaniki sistemlor (IMEMS). Integral
MEMS — SNL (Sandia National Laboratories, ABS) torofin-
don iglonmis texnologiya ilo hazirlamr. Bu texnologiya bir
c¢ipdo KMOY idaro qurgusu vo mikroelektromexaniki ele-
mentlori yerlosdirmoys imkan verir. IMEMS texnologiya ilo
mikroelektromexaniki (MEMS) elementlor silisium tobaqe-
sinda ag1lmis kigik 6l¢iilii kanallarda, yani miioyyan dorinlik-
lordo formalasdirilir. Bu iisul idaroedici KMOY Ifrat Boyiik
IS (IBIS) hazirlanmazdan avval MEMS elementlorini yarat-
maga imkan verir. IMEMS texnologiya mikroelektronikanin
bir ¢ox {istlinliiklorindon istifads edir. Nozori olaraq bu tex-
nologiya 6ziino xas olan omoaliyyatlarla bipolyar, KMOY va
digor sxemlor iizorindo qurulan idaroedici mikrosxemlorin
hazirlanma texnologiyasini uygunlasdirmaga imkan verir.
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Integrated microprobe

— UHMEeZPAIbHBLIL MUKPO3OHO. DTO MHUKPOYCTPOMCTBO, MOJY-
YeHHOE METOJaMU KPEMHHEBOW MHUKpPoOoOpaboTku. Brimo-
HEHO B BHJIE YIBTPAMUKPOCKOTTUYECKON UTITIBI M BCTPOCHHON
cXeMbl 00paboTKM curHayia. MHUKpPO30HIIBI UMEIOT JAUAMETP
OT HECKOJBKUX HAHOMETPOB JI0 HECKOJIBKHX MHKPOMETPOB.
Oco0eHHOCTH WHTETrpajJIbHOTO MUKPO30HA: MaJias IJIOMAh
KOHTAaKTa C U3MEPSIEMbIM OOBEKTOM, ciaboe BIUSHUE HU3ME-
pseMoro o0ObEKTa HAa MHUKPO30H, 00jiee BBICOKMH KOA(hH-
IIUEHT «CUTHAJl — IIyM», BO3MOKHOCTb TMOJy4eHHUs1 OOJIbIIO-
ro KOJIMYECTBA JAHHBIX O MAJIbIX JIOKAIBHBIX Y4acTKaX W3-
MepsieMoro oobekra. MHTerpanbHblii MUKPO30H] UCIIONIB3Y-
€TCsl KaK MUKPOCKOTIMUECKHM 3JEKTPOJ AJIsi CKaHUPYIOIIHUX
TYHHEIIBHBIX MHKPOCKOIIOB, JUIsi aTOMHBIX MHKPOCKOIIOB,
JUIS SKCTIEPUMEHTOB Ha KUBBIX OpraHu3Max.

— integral mikrozond. Silisiumun mikroemali tisullar1 ilo hazir-
lanan mikroqurgu. Ultramikroskopik iyno soklindo hazirlanir
vo signali emal edon sxemdo yerlosdirilir. Diametri bir ne¢o
nanometrdon bir ne¢o mikrometrs qodor ola bilor. Osas xiisu-
siyyatlori: Ol¢iilon obyektlo kontaktin sahasinin kigik olmasi,
Oyronilon obyektin mikrozonda tosirinin zoif olmasi, “signal—
kiiy” omsalimin nisbaton yiliksok olmasi, dyronilon obyektin
Kigik Olgiilii lokal hissalori barads ¢oxlu sayda molumat al-
maq imkanlar1. Inteqral mikrozondlar skanedici tunel mik-
roskoplarinda vo atom mikroskoplarinda mikroskopik elek-
trod kimi, canli orqanizmlar {izorinds tacriibs aparmaq tigiin
va s moaqgsadlorlo istifads edilir.

Integrated optical circuit
—unmezpanvnaa onmuueckaa cxema (MOC). NnTerpanbHas
CXEMa CO BCTPOEHHBIMU ONTHYECKUMU KOMIIOHEHTAMM, TaKH-
MU KaK CBETOM3IIy4arelb, (OTOMPUEMHHK, MOAUDUKATOD U
cBeTOBOJI. CBsA3b MEXAY NIEMEHTAMH B TAKOW CXEME OCyIlle-
CTBJISIETCS. C TMOMOUIBIO CBETOBBIX CHUTHaNOB. OnTHyeckas
CXeMa CO3[aeTcs C TOMOIIbI0 TEXHOJOTHYECKOTO MHKpPO-
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ANEeKTpOHHOro mnporecca. OCOOEHHO YacTO HCIOJIb3YeTCs
TEXHOJIOTHSI OCAXKIEHUS MHOTOCIOWHBIX TOHKHX IUICHOK,
BKJIIOYasi TEXHOJIOTHIO «KpeMHUH Ha u3oistope» — «KHI»
(SOI — silicon on insulator). Pazan4aroT MOHOJIUTHBIC M THO-
puansie MOC. Mononutaeie MOC co3maroT Ha OJHON NOJ-
JIOKKE B €JMHOM TEXHOJIOTHYECKOM ITUKIIC C MCIOJIb30BaHMU-
em IIIT coenunennii AB® (HanpuMep GaAs) 1 TBEpIBIX pac-
TBOPOB Ha WX OCHOBE, a TAKKE€ MOHOKPHCTAJIIOB HEKOTOPBIX
auanektpukoB, Hampumep LiTaOs;, LINDO;. T'mOpuanbie
NOC co3naroT cO0pKoi OTAENBHBIX HHTETPaIbHO—ONTHYEC-
kux 31emMeHToB. B MOC B kauecTBe UICTOUHUKOB ONTHYECKO-
ro usnydeHus ucnoisb3ytor [1I1 nasepsl, B kauecTBe NMpUEM-
HUKOB ONTHYECKOT'O M3IIYYCHHS] — HHTETPAIbHO-ONITUYECKUE
dbotoanoasl, pororpanH3ucTopsl, (oTope3ucTopsl. Onruye-
CKas MHUKpOCHCTEeMa MpeoOpa3yeT ONTHYECKUH CHUTHAT B
AJIEKTPUYECKUN, 3aTEM IOCiIe OOpabOTKH 3IIEKTPUYECKOTO
CHUTHaJIa CHOBa TpeoOpa3yeT ero B ONTHYECKUH CHUTHAI.
MukpoycTpoHCTBa HHTETPATILHON ONTHKU COBEPIIAIOT 00pa-
OO0TKYy CUTHaJIa HEMOCPEJACTBEHHO B ONTUYECKOW MHTErpajib-
HOHM cXeMe. 3a CUeT 3TOro CYHECTBEHHO YMEHBIIACTCS pa3-
MEpBI, Macca MHUKPOAIApaTypbl U PAacXO/] dHEPTUU, YBEIHU-
9UBaeTCs CKOpocTh 00paboTku mHpopmanmu. MOC mpume-
HSIIOT B BOJIOKOHHO—ONITHYECKUX JIMHUSIX CBSI3U, B CUCTEMax
ONTHYECKO# 00paboTKN MHMDOPMALIMH U JIp.

—integral optik sxem (10S). Is1q siialandiricisi, fotogobuledici,
modifikator va ig1q otiirticiisii kimi optik komponentlori olan
optik sxem. Elementlor arasinda rabits is1q signallarinin ko-
moyilo yaradilir. Optik sxem mikroelektronikanin texnoloji
tisullari ilo yaradilir. Xiisusilo ¢oxlayli nazik tobagolorin ¢ok-
dirilmo tisullari, o ciimlodon dielektrik tizorindo silisium
(SOI — silicon on insulator) texnologiyasi ¢ox totbiq edilir.
Monolit vo hibrid IOS var. Monolit 10S bir altliq iizorindo
vahid texnoloji prosesds yaradilir. Bunun ii¢iin A*B® YK bir-
logsmolori (masolon GaAs) vo onlarin bork mohlullari, homgi-
nin bozi monokristallik dielektriklor, moasalon LiTaOs,,
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LiNbOj istifada olunur. Hibrid 10S ayri-ayr1 inteqral-optik
elementlorin montaj edilmosi ilo yaradilir. 10S-do optik
slialanma monbayi olaraq YK lazerlor, optik siialanmanin
gobuledicilori kimi inteqral optik fotodiodlar, fototranzistor-
lar vo fototiristorlardan istifads edilir. Optik mikrosistem op-
tik signali elektrik signalina ¢evirir, emal etdikdon sonra iso
yenidon onu optik signala ¢evirir. Inteqral optikamin mikro-
qurgulart signali bilavasito inteqral optik sxemdo emal edir.
Bunun hesabina mikroaparatlarin 6lgtilori, kiitlosi vo enerji
sorfiyyat1 xeyli azalir, molumatin emal siiroti iso artir. 10S
lifli-optik rabito xattlorindo, molumatin optik emali sistemlo-
rinds istifads olunur.

Integrated strain sensor

— UHmMezZpanbHbll men3zo0amuuk. TeH301aTYMK C PACIIONO-
KEHHOM Ha eIWHOW TMOJJIOKKE MHUKPOCXeMOMl 00paboTKu
CUTHAJIOB. MUKpOM3/IeIre OTHOCHTCS K TEH30JaTYnKaM, 00-
JaIal0NIUM MEXaHUYECKHU e OPMHUPYIOIINMCS JIEMEHTOM U
AJIIEMEHTOM OOHApYXXEHUSl HAINpPSOHKEHUS, BCTPOCHHBIMHU B
EIMHYIO TTOITIOKKY.

—inteqral tenzoverici. Signali emal edon mikrosxemlo birlikda
bir altliq lizorindo yerlogsmis tenzoverici. Belo tenzoverici
mexaniki deformasiya edon vo mexaniki gorginliyi hiss edo
bilon, vahid altliq iizorindo yerlosdirilmis elementloro malik
olan mikroqurgudur.

Integrator (integrating device)

—unmezpamop (unmezpupyiouwiee ycmpoiicmeo). Cxema Ha
0a3e MHBEPTUPYIOIIETO OMEPAIMOHHOTO YCUIIUTEIS, CUTHAI
Ha BBIXOJIE KOTOPOr0 MPOMOPIMOHATIEH HHTETPATY OT BXOJ-
HOro curHana. lIpocreiiniue MHTErpUpyIOIIUE YCTPOMCTBA
MOYKHO BBINIOJIHUTHh Ha KOHJIEHCATOPE WJIM KaTyIIKe WHIYK-
TUBHOCTU. BBIXO/IHOE HaIpsKEHUE 3aBUCUT OT HayaJbHbBIX
ycioBuid. [Ipu nogaue Ha BXOJ MOCTOSHHBIX HANPSHKEHUN Ha
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BBIXOJIC TIOJYYaeTCs JTUHEHHO M3MEHSIOUINECS CO BPEMEHEM
HaTPSKCHHUS.

—inteqrator (inteqrallayict qurgu). Inverslosdirici omoliyyat
giiclondiricisi asasinda qurgu. Cixis signali giris signalinin
inteqral ilo miitonasibdir. ©n sads inteqratorlar kondensator
vo ya induktivlik sargaci osasinda qurula bilor. Cixis
gorginliyi baslangic sortlordon asilidir. Girigo sabit gorginlik
verildikds ¢ixigda zamanla xatti doyison gorginlik alinir.

Intellectual device

— uHmeleKmyaasbHslil npuoop. CuioBoii mpudop (Hampumep,
TPAaH3UCTOP), JOMOJHEHHBIN CHCTEMOW HWH(POPMATUBHOMN
AJIEKTPOHUKH, KOTOpPBIE HAXOIATCA B OAHOM Kopmyce. UH-
TEJUIEKTyaJIbHBIA TpUOOp o0JiaiaeT KapAWHAIBHBIMU TIpe-
UMYIIECTBAMU IO CpaBHEHUIO ¢ 00bIYHBIM. K npumepy, eciu
WHTEJUIEKTYIbHBINA TPUOOp 0OHAPYKUBAET, YTO OH HAUMHA-
€T MeperpeBaTbcs, OH MOXKET «IPUHATH PEIICHUE» BBIKIIO-
YUTHCSI K TEM CaMbIM H30€KaTh BBIXOJA U3 CTPOSI.

—intellektual cihaz. Malumat dasiyici elektron sistemlo tochiz
olunmus vo eyni korpusda yerlogsmis giic cihazi (mosolon,
tranzistor). Intellektual cihaz adi cihazlarla miiqayisade bir
sira mithiim tstiinliiklora malikdir. Masalon, temperaturu isci
temperaturdan yiiksok olduqda cihaz 06zl sondiriilmok
barado “gorar qobul edo bilor” vo bununla da cihazin siradan
cixmasinin qarsist alinar.

Intellectual sensor

— uHmenneKkmyaavHwlii cencop (damuuk). Cencop, obnamaro-
Il TakUMU TIE€PEOBBIMM CBOMCTBAMH, Kak caMoOKa-
JUOpOBKA, CaMOJUArHOCTUKA U CIIOCOOHOCTh KOMIIEHCUPO-
BaTh MU3MEHEHMsI BO BHEIIHEH cpene. BaxkHas 0cOOEHHOCTH
JAHHBIX CEHCOPOB — 00J1a/TaHUE JIOCTOBEPHOH MH(MOpMAaIIEH,
UCXOMsl M3 KOTOPOW CEHCOp MOXKET obOecrneunBaTh HUCTHH-
HOCTh U3MEPEHUS U BO3MOKHOCThH B3aUMOJICHCTBUS C JIPYTH-
MU HVHTEJUICKTYJIbHBIMUA YCTPOMCTBAMU. Takou ceHcop
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JIOJDKEH 00J1aJ1aTh CBOMCTBOM KOMIICHCAIIMH, T.€. CIIOCO0-
HOCTBIO OOHAPY)KMBATh U BHIPAOATHIBATH OTBETHYIO PEAKIIHIO
Ha M3MCHCHHUS BO BHEITHHUX YCJIOBHSIX MMOCPEICTBOM CaMOJIU-
arHOCTHKH, CaMOKaTHOpPOBKHM W amantanuu. OgHa U3 0COo-
OCHHOCTEI MHTEJIEKTYalbHOIO0 CeHcopa — OObEIMHEHUE Ha
OJTHOM KpHCTa/sIe KaK YyBCTBHTEIBHOTO DJJIEMEHTA, TaK H
CUCTEMBI 00pabOTKH CHUTHAJIA.

— intellektual sensor (verici). Belo verici 6z-6ziinii kalibrloma,
diagnoz qoyma vo otraf miithitdoki doyisiklori kompensasiya
etmok kimi xiisusiyyotloro malikdir. Belo vericilorin osas
xiisusiyyoti odur ki, o diiriist molumata malikdir. Buna gora
do, aparilan dlgiilorin hoqiqiliyini tomin eds bilir, homginin
digor intellektual qurgularla qarsiligli tosir imkanina
malikdir. Belo vericinin kompensasiya xassosi olmalidir, yoni
0z-0zlnii diaqnostika, kalibrlomo vo adaptasiya vasitosilo ot-
raf miihitdo bas veron doyisikliklori geyd etmoli vo ona reak-
siya vermoalidir. Intellektual sensorun maraqli xiisusiyyatlo-
rindon biri do hom hossas elementin, hom do signali emal
edon sistemin bir kristal tizorinds yerlogdirilmosidir.

Interconnect, interconnection
—Mmedxccoeounenue (Inekmpuyeckoe). llpencraBiser coboii
METAIMYECKUN WM NOJUKPEMHUEBBI PUCYHOK Ha MHMKpPO-
u3Jienuu. MeXCOeIMHEHUE DSJIEKTPUYECKH CBS3BIBAECT DJIe-
MEHTBI (HampuMep, TPAaH3UCTOPHI), MOJAET NMUTaHUE U pac-
NpENEsAeT ANEKTPUUECKAE JAHHBIE MO BCEH 3JIECKTPOHHOMU
cxeMe. JlanpHeninee pa3BUTHUE TEXHOJIOTMYECKUX CXEM U
(YHKIIMOHATIBHBIX BO3MOXXHOCTEH MHMKpOU3AETUd B O0Jb-
e CTENeHU CBSI3aHO ¢ Pa3pabOTKOM CTPYKTYpP MHOTOCIOM-
HBIX MEXKCOEIWHEHUU. Bo3pactaHue CII0KHOCTH MHUKPOU3-
JEUN TPUBOJUT K TOMY, U4TO OOJIbINIAsl YaCTh IJIOIIAAA KPH-
cTajila 3aHsATa MEXKJJIEMEHTHOW pa3BOAKOW. /[Ba He3aBHCH-
MBIX YPOBHSI MEXCOEIUHEHUI Kak Obl €CTECTBEHHBIM 0Opa-
30M co3narTcss B Mukpousaenusx Ha MOII-Tpan3ucrTopax:
CJIOW C 3aTBOPaMHU Ha OCHOBE TYTOIUIABKHUX METAJIJIOB U CIION
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OoOBIYHON MeTamu3auuu. B kKadecTBe mepBOro ypoBHSI Me-
TAQJUIM3AaLUNA  MOXET CIIY)KUTh IOJUKPEMHHM, MOKPBITHIN
IIeHKOW cunuiuaa. K mpeumyiiectBaM MHOTOYPOBHEBBIX
METAJUTU3UPOBAHHBIX MEXCOCTUHEHUN OTHOCUTCS CYILECT-
BEHHOE yYMEHBIIIEHUE pa3MepoB Kpuctamia. DopmupoBaHue
MUKPOU3ICIIUS C UCIIOJIb30BAHUEM YETBIPEX YPOBHEH MeTall-
JU3AIUU COKPAIIAET 3aHUMAaEeMYI0 MUKPOU3JIEIINEM TUIONIA b
MOYTH B 2 pasza MO CPaBHEHHH C MHUKPOU3JIEIHEM C TpeMs
YPOBHSMH MeTayu3anuu. HeqocTraTkoM Takod CXeMBbl SIBJIS-
€TCs YCIOKHEHUE TEXHOJIOTMYECKOro mpolecca.

— elementlararasi birlagma. Metal vo ya polikristallik silisium-
dan ¢okilir. Elementlor (masalon, tranzistorlar) arasinda hal-
vanik olago yaradir, qidalandirici enerjini Otiiriir, elektrik
signallarin biitiin sxem iizro paylayir. IMS-in inteqrasiya do-
rocosi, funksional imkanlarmin artmasi noticosindo metal-
lagdirma kristalin sothinin boytik bir hissosini tutur. Odur ki,
texnologiyanin inkisafi vo mikrosxemlorin funksional imkan-
larinin artmasi elementlorarasi birlosmalorin ¢oxlayli quru-
luglarinin yaradilmasi ilo six baglidir. Masolon, MOY -tran-
zistorlar lizorindo mikrosxemlords bir-birindon asili olmayan
iki soviyyado elementloraras1 birlogvalor yaradilir: ¢atine-
riyon metallar osasinda rozo tobaqosi vo adi metallagdirma
tobagosi. Birinci metallagdirma lay1 olaraq silisid tobagosi ilo
ortiilmiis polikristallik silistum gotiiriilo bilor. Coxtobagoli
metallasdirilmis elementlorarasi birlosmolorin istiinliiklorin-
don biri kristalin Olgiilorinin ohomiyyostli doracods azalma-
sidir. Dordsaviyysli metallagdirma zamani mikrosxemin sot-
hinin sahasi {i¢ saviyyali sxemlora nisbaton toqriban iki dofa
azalir. Osas ndgsani iso texnoloji prosesin miirokkablos-
masidir.

Interdigital transducer

— ecmpeyHo-uimoblpesoll (6cmpeuno-zpedenuamolii) npeodpa-
306amensv (BIIII). AJ2Y, npenHa3HaueHHOE IS TIPeoO-
pa3oBaHUsl DJCKTPOMATHUTHBIX BOJH B IOBEPXHOCTHBIC
aKyCTHUYECKHE BOJIHBI U 00paTHO. COCTOWT W3 JABYX TPYIII
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METAJITUYECKUX DJIEKTPOAOB (IITHIpE), BIOXXEHHBIX HaB-
CTpeuy APYr APYTY U PacIOiI0KEHHBIX HA MOBEPXHOCTH 3BY-
KOIIPOBO/IA, KOTOPBIM M3rOTOBJIMBAETCS B OCHOBHOM M3 Ibe-
3oanektpuka (puc). IlepemeHHBIN >MEKTPUYECKUN CHUTHA,
noaBoaumbiid k BILITI, co3naer BOIM3HM 3ByKOIpOBOAA mepe-
MEHHbIE ynpyrue cuibl, nopoxaaromue [TAB. BIIIT saBmus-
€TCsl JIByHAIIpaBJICHHBIM IpeoOpas3oBarenieM, T.€., BO30YXK-
neHHsie B HeM [TAB pacnpocTpaHsitoTcsl B IByX HNPOTHUBOIIO-
JIO’)KHBIX HAMPABJICHUSIX.

s nonyuenusa opHoHanpasiaeHHoro BIIIT gsa BILII
BKJIIOYAIOT yepe3 (pa3oCcABUTAIOIIEE YCTPOHUCTBO.

BIIIT wucnons3yroT

JUIL  CO3JaHUs JIUHUMA °
3aJIePKKH, TIOJIOCOBBIX i Z / /
GWIBTPOB M JIIp. aKyc-

TODJIEKTPOHHBIX  YCT-
poiictB Ha [1AB, pa6o-
TAIOIUX B JHMAara3oHe
gactor ot 10 MI'm mo
Heckonbkux [T
qarsthqgl  daragsakilli  ¢evirici (QDC). Elektromagnit
dalgalarimi SAD-a vo oksino ¢evirmok iisiin AEQ. Qarsi—
qarstya qoyulmus iki daraq sokilli metal elektrodlardan
ibarotdir. Elektrodlar osason pyezoelektrikdon hazirlanmis
sosotiirictiniin sothindo yerlosdirilir (sokil). QDC-yo verilon
doyison elektrik signali sosotiirliciiniin yaximliginda elastik
quivvalor yaradir, bu qiivvalor iso SAD yaradir. QDC iki
istigamaotli ¢eviricidir, yoni yaranan SAD bir—birino oks olan
hor iki istigamotds yayila bilir. Biristigamatli QDC almaq
ticlin 1ki odod adi DSC fazasiirlisdiiriici qurgu vasitosilo
gosulur. QDC longitms xattlori, 10 MHs-don bir ne¢o QHs-o
godor tezliklords igsloyan, SAD asasinda AEQ yaratmagq lsiin
istifado olunur.
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Interference immunity (noise immunity) of logical element

— HOMEX0YCMOUYUBOCHb 102UYECK020 INemenma. Paznuyaior
CTaTMYECKYI0 M JUHAMHYECKYI0 MOMEXOYyCTOWYHBOCTH. B
CTaTMYECKOM pekume Jiorudeckuii anement UMC moxer Ha-
XOJIUTBCSA B OJTHOM U3 JBYX YCTOMYMBBIX cocTosHUU (0 wimu
1). [TosToMy paccmaTpuBaeTCsl CTaTUYECKasi TOMEX0yCTOUYU-
BocTh JID no yposHto 0 (Up) u 1o ypossio 1 (Uyy;). Cratuue-
CKas momexoycroitunBocts JID onpeznenseTcs 3Ha4YEHUEM Ha-
NpsDKEHHS, KOTOpOe MOXKET ObITh mojaHo Ha Bxox MMC or-
HocuTeabHO ypoBHs 0 wiu 1, He BbI3bIBas €€ JOKHOrO cpada-
ThIBaHUA (Harpumep, nepexo u3 cocrosinus 0 B cocrosinue 1
i HaoOopoT). 3Hauenus: napameTpoB Upy u Uy, onpenens-
I0T M3 CeMelCcTBa IepenaTOuHbIX XapakTepuctuk. Crarude-
CKasl IOMEXOYCTOMYMBOCTh HE JaeT MOJIHON MHpopManuu oo
yctoiuuBoi padote JID B ycTpoiictse. [loaTomy onpeaensior
U JUHAMHYECKYIO TIOMEXOYCTOHYHBOCTh, KOTOpAasi TaKKe OTI-
peaensieTcsl U3 ceMelcTBa MepeaTouHbIX XapakTepucTHk. B
o0I1ieM ciydae OHa 3aBUCUT OT JITUTEIHLHOCTH, MOIIHOCTH U
(GOopMBI CUTHala MOMEXH, a TAKXKE OT YPOBHS CTaTHUECKOMH
MMOMEXOYCTOMYHUBOCTH M CKOPOCTH NepekmoyeHus J19.

—montiq elementinin tohriflora qarst davamhligi. Statik vo
dinamik tohriflors qars1 davamliliglar forqlondirilir vo har iki
halda 6tiirmo xarakteristikalar1 ailosindon toyin edilir. Statik
rejimdo IMS-in baza ME-i iki dayaniql voziyyatdon birindo
ola bilor (montiqi 0 vo ya 1). Odur ki, statik tohriflora qars1
davamliliq da iki halda: montiqi 0 vo 1 soviyyalorino gors
(Utg vo Uty) toayin edilir. Statik tohrifloro qarsi davamliliq
gorginliyin elo qiymati ilo toyin edilir ki, IMS-n girisino
verildikds o ME-n vaziyyetini doyismasin, myani 0 halindan
1 halina vo ya oksino kecid bas vermosin. Statik tohrifloro
qarst davamlilig ME-in qurguda na doracads dayaniqli islodi-
yini tam tosvir edo bilmir. Cilinki, o dinamik rejimi nozoro
almir. Odur ki, hom do dinamik tohriflora qars1 davamlilig:
toyin etmok lazimdir. Umumi halda dinamik tohriflora qarsi
davamliliq tohrifedici signalin davametmo miiddotindon,
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giiciindon vo formasindan, hom¢inin statik tohrifloro garsi
davamliligin qiymotindon vo ME-in ¢evrilmo miiddstindon
asildir.

Interferometer

— unmepghepomemp. Anmnapatypa, KOTopasi cOOUpaeT JBE WU
Oosiee 3IEKTPOMArHUTHBIC WM 3BYKOBBIC BOJIHBI. BOIHBEI
UCIYCKAIOTCS OJHUM HCTOYHHKOM, HO PaCIpOCTPaHSIIOTCS
pasHBIMU TMYTSIMH JIJISI TTOJTYYEHUS] MHTEp(EpPeHIIMA MEKIY
HUMU. Takum 00pa3om, 3T0 ONTHUYECKUI TPUOOP U MPHUHIIMIT
€ro JeHCTBUS OCHOBaH Ha mHTepdepeHmmu ceera. [Ipumen-
SIeTCsI ISl U3MEPEHHMS JTTUH BOJIH U TOHKOW CTPYKTYPHI CTICK-
TPAJIbHBIX JIMHHUM; W3MEpEeHHs IMOKa3aTeseld MPeTOMIICHHUS
Cpell, ero 3aBUCUMOCTEH OT TeMmmepaTyphl U JaBJICHUS; BbI-
COKOTOYHBIX M3MEPEHHUH JJIMH; TOYHOTO OIpeIeieHUs Iie-
POXOBATOCTEN MOBEPXHOCTEMN; U3MEPEHUS MAJIBIX YIJIOB MeE-
KTy TIPO3PavyHBIMU MOBEPXHOCTSIMHU U T.1. C mpuMeHeHHeM
UHTEpPEepoOMeTpa MOKHO M3MEPATH TOJIIIUHY IUIIEKTpUYE-
ckux TuieHok 6onee 400 HM. Pacmipoctpanensl uHTEpdEpo-
MeTpbl Maiikenbcona, Talimana — ['puna, ®uzo, Makca —
Hangepa, ®adpu — [lepo, untepdepomerp casura.

—interferometr. Iki vo daha ¢ox elektromaqnit vo ya sos dalga-
sin1 toplaya bilon aparat. Dalgalar bir monba torafindon bura-
xilir, lakin interferensiya monzorasi yaranmasi tiglin miixtolif
trayektoriyalarla yayilir. Belolikla, bu optik cihazin is prin-
sipi 1s1g1n interferensiyasina osaslanir. Dalga uzunlugunu
olgmok va spektral xatlorin qurulugunu 6yronmak, miihitlorin
sindirma omsallarmi 6l¢mok, sothlorin kolo—kotiirliiyiinii do-
qiq toyin etmok, soffaf sothlor arasinda kicik bucaqlar1 6lg-
mak liglin vo s. mogsadlorlo istifado olunur. Interferometr
vasitosilo galinligi 400 nm-don boyiik olan dielektrik tobaqe-
lorin gqalinligini 6lgmok olur. Maykelson, Tvayman — Qrin, Fi-
20, Maks — Cander v s. interferometrlori genis yayilmisdir.
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Intrinsic region

—o0bnacmo coocmeennou nposooumocmu. O0IaCTh B TEMIIEC-
paTypHO# 3aBUCUMOCTHU AJICKTPOIPOBOIHOCTH TIOIYIIPOBO/I-
HUKOB. B 3TOl 001acTH MOHHM3YIOTCS COOCTBEHHBIC aTOMBI
KpUCTaJIJIa, T.€. SJICKTPOHBI U3 BAJICHTHOUW 30HBI MIEPEXOJIAT B
30HY TIPOBOJUMOCTH W TOSBJISIOTCS CBOOOIHBIC AJICKTPOH-
HO—JIBIPOYHBIE Taphbl. B pesymbTare 31eKTpONpPOBOIHOCTD
MOJTYTIPOBOTHUKA PE3KO BO3PACTAET.

— moaxsusi kegiricilik hissasi. Yarimkeciricinin elektrikkeg¢iri-
ciliyinin temperatur asililiginda kristalin moxsusi yarimke-
cirici xassolorino malik oldugu hisso. Bu hissodo kristalin
moxsusi atomlart ionlagir, yoni elektronlar valent zonadan
keciricilik zonasina kegmoya baslayirlar vo sarbast elektron—
desik ciitlori yaramr. Naticado yarimkegiricinin elektrikke-
ciriciliyi koskin sokildo artir.

Inversed mode

— uHgepcHbll pexcum (mpanzucmopa). B s3tom pexume Koii-
JIEKTOPHBIN Tepexo]] OUIOISIPHOTO TPAH3UCTOpPA CMEIICH B
MpsIMOM HAaMpaBJI€HUHU, a SMUTTEPHBIM — B oOpatHOoM. UH-
BEPCHBIH PEKHMM PaOOTHI MPUBOJIUT K 3HAYUTEIBHOMY yME-
HBIICHUIO KOX(pUIMEHTa Nepeaadd SMUTTEPHOTO TOKa II0
CPaBHEHHIO C HOPMAJIBHBIM aKTUBHBIM peXHMOM. [losTomy
Ha TMpakTUKe MNpUMEHseTcs KpaiiHe penko. (Cm. Takke:
Bipolar transistor).

— invers rejim. Bu rejimds bipolyar tranzustorun kollektor ke-
cidi diiz istigamatdo, emitter keg¢idi iso oks istigamotdo qosu-
lur. Invers rejimdo emitter coroyaninin otiiriilmo omsali nor-
mal aktiv rejimdokine nisbaton xeyli azalir. Odur ki, tocrii-
bads ¢ox nadir hallarda totbiq edilir. (bax hamginin: Bipolar
transistor).

Inversion (logical negation)

— uneepcua (nocuueckoe ompuyanue). Ee Ha3bIBAIOT TAKKE
onepamueit HE. Jlornueckoe otpuiianue ot A o6o3HavyaeTcs

213



A (He A) u ompenensercss TaOaUIEH UCTHHHOCTH, KOTOpas

OTpaxkaeT CBsI3b MexIy A u A.
Eciu monsitue He A 0003Ha4YaTh

Apyroi, 0ocoboii OYKBOM, TO CBSI3b MEXK- A B=A
ny B u A 6yner umets Bua: B= A . Jlo- 0 1
THYECKOE OTpHUIIAHME SBIsIeTCS (yHK- 1 0

uuel oJHOTO aprymeHTa (OJHOM JOTHU-
YECKOM NEpEMEHHOMN).
— inversiya (montiqi inkar). Hom¢inin YOX omoliyyat1 da

adlandirilir. A anlayismin montiqi inkar1 A (A deyil) kimi

isaro edilir, A ilo A arasinda slaqo gostorilen haqigilik cod-
vali ilo oks olunur. “A deyil” anlayisim basqa, masalon, B ilo

isaro etsok, A ilo B arasinda slago B=A kimi olar. Montigi
inkar bir arqumentin (bir montiqi doyisonin) funksiyasidir.

Inversion layer

— unegepcuwlii cnoii. Cnoil y NOBEpXHOCTH MOJIYIIPOBOJHUKA, B
KOTOPOM THIT 3JIEKTPONPOBOJHOCTH OTJIMYAECTCA OT THIIA
ANIEKTPONPOBOJHOCTH B 00Obeme. MHBepCHBIN ClIoN MOsBIS-
eTCs B pe3yibTaTe CUJIHHOTO OOCAHEHUSI OCHOBHBIMH HOCH-

tensiMu  3apsiga. CorylacHO 3aKOHY JICWCTBYIOIIMX Macc

ni2 =N-P ¥ OpU CWILHOM OOEJHEHUU OCHOBHBIMHM HOCH-

TEJISIMH 3apsiia MPOUCXOIUT OOOTaIIeHHE €0 HEOCHOBHBI-
MU HOCHUTENIIMH 3apsija U MEHSETCS THUIl HPOBOJAMMOCTH.
Mesx Ty HHBEpCHBIM CIIOEM M OCHOBHBIM 0OBEMOM IOJIYIPO-
BOJHHMKA BO3HUKAET (u3nyeckuid p—N nepexon. MIHBepCcHBII
CJION BO3HUKAET B PE3yJIbTaTe€ HAIMYUS MOBEPXHOCTHBIX CO-
CTOSIHHIA, TOJ] IEHCTBUEM BHEIIHETO WJIM KOHTAaKTHOTO dJIEK-
TPUYECKOTO TOJIS.

—invers tabaqa. Yarimkeciricinin sathi yaxiliginda yaranan
bu toboqgonin elektrikkeciricilik novii kristalin hocmindos-
kindon forqlonir. Invers toboqo osas yiikdasiyicilarla giicli
yoxsullagsma naticosindo yaranir. Belo ki, tasirdo olan kiitlolor
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ganununa goro ni2 =N-pP vo osas ylkdasiyicilarla giiclii

yoxsullasma qeyri—osas ylikdasiyicilarla zonginlosmo ilo
noticolonir vo toboqonin kegiricilik ndvii doyisir. Invers
toboqo ilo kristalin asas hocmi arasinda fiziki p—n kegidi
yaranir. Invers tobago soth soviyyslorinin hesabina, xarici vo
ya daxili elektrik saholorinin tosirilo yaranir.

Inverting input

— uHeepmupyowuii 6x00. Bxoa ycunurens, npu mojaade Ha Ko-
TOPBI CHTHaja ONPEAEICHHON NOJAPHOCTH, HA BBIXOJE IO-
JTy4aeTcsi CHTHAJ TPOTHUBOIIOIIOXKHOU MOJISIPHOCTH.

— inverslagdirici giris. Giiclondiricinin invertlosdirici giriging
hor hans1 qiitblii signal verdikdo ¢ixigda oks qiitblii signal
alinir.

lon Sensitive Field Effect Transistor (ISFET)

— No0Jeeoll MpAaH3ucmop, 4yeCMEUMENbHbll K UIMEHEHUIO
Konyenmpayuu uonog. MUKpPOYCTPOWUCTBO, cojaeprkaliee
WHTETPUPYIOMIUI AIIEKTPOJI, YyBCTBUTEIBHBIA K MOHAM, TIO-
JTYTPOBOTHUKOBBIA CEHCOp (IETEKTOp) W TOJEBOW TpaH3M-
crop. IloneBoil TpaH3UCTOP, YyBCTBUTEIBHBIA K U3MEHECHHIO
KOHIIGHTPAIlUd HOHOB, H3TOTABIMBACTCS IO KPEMHHUEBOU
TEXHOJOTuHU. VIHTerpaibHble CEHCOp U TMOJIEBOW TPaAH3UCTOP
pacmojoKeHbl Ha OJHON KpeMHueBou nojioxke. [logoOHbie
MHUKPOYCTPOUCTBA MUCIOIB3YIOTCS B OMOMETUIIMHCKOM MHUK-
poaHaIM3€ U B YCTPOMCTBAX KOHTPOJIS OKPYKAKOIIEH CPEBI.

—ionlarin konsentrasiyasinin dayigsmasina hassas olan saha
tranzistoru. Ionlara hossas olan inteqrallayici elektroddan,
yarimkecirici detektordan va saha tranzistorundan ibarat olan
mikroqurgu. Silisium texnologiyast ilo hazirlanir. Inteqral
detektor vo saha tranzistoru eyni bir silisium altligda yerlosir.
Belo mikroqurgular biotibbi analizlor vo otraf miihito nozarot
qurgularinda istifads edilir.
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Isolation

— uzonayusa. llupokoe mousiTue. Paznuuarorcs TeroBas, Jiek-
TpUueckas, OUOJIOTHYecKass W Jp. BHIBI H3OJAIUH. DJEK-
TpUYECKasl W3O0JAIUSA, ATO pa3/IeiICHUE TOKOIPOBOIS X
YacTeW SJEKTPUYECKHUX LENEeH AUANEKTPUKOM B ILIENSIX IMpe-
JNOTBpAICHHUSI WX HEMOCPEJACTBEHHOIO0 KOHTaKTa. Takke
MMEETCS B BUJy Pa3JIMYHBIC CPEJICTBA, 00ECTICUNBAOIINE Ta-
KO€ pAa3JeleHue: CJIOW IUIIEKTPUKA, BAaKyyMHBIM NpoMe-
KYTOK | T.J. B MUKpPO3JIEKTPOHUKE MCTIOIB3YETCS M30J SN
OKCHJIOM, U30JISALUS P—N MEPEX0IOM U Jp.

— izolyasiya (tacrid etma). Genis monali anlayisdir. Istilik,
elektrik, bioloji va s. ndv izolyasiyalar var. Elektrik izolyasi-
yas1 dedikdo elektrik dovrolorinin coroyan kegiron hissalori
arasinda birbasa kontakt yaranmamasi ii¢iin onlarin bir—bi-
rindon tocrid olunmasi basa diisiiliir. Belo izolyasiya dielek-
trik tobogosi ilo, vakuumla vo basga vasitolorlo tomin oluna
bilor. Mikroelektronikada oksid tobagasi ilo, p—n kegidlo va
s. izolyasiyalar totbiq edilir.

Josephson effect

— aphexm /[ncozeqhcona. Ilporexkanrie CBEpXIpOBOASIIETO TO-
Ka 4epe3 TOHKYIO M30JIMPYIOIIYIO WJIM HECBEPXIPOBOAIIYIO
MIPOCIONWKY MEXIY ABYMS CBEPXIIPOBOJHUKAMHU (T.H. JIKO-
3edcorHoBckuii kKOHTAakT — JIK). Ilpu mpomyckanum depes
JI>k03e()COHOBCKMII KOHTAKT JOCTATOYHO CIAa0Oro TOKa ma-
JICHHE HaNpsKEHUSI Ha KOHTAKTE OTCYTCTBYET, T.€. TOK SIBJISI-
€TCS YHUCTO CBEPXIPOBOASIINM (1K03€(DCOHOBCKUH TOK).
Taxoif pexxuM Ha3bpIBaeTCsl CTAlMOHApHBIM 3P dekTom J[xo-
3edcona. DpdexT mpeackazaH Ha OCHOBE TEOPUH CBEPXIIPO-
BOAMMOCTHU aHTIuickuM (pusukom b. JIxozedconom B 1962
r., oOHapyxeH amepukaHckumu ¢uzukamu 1. 0K.Poysmnom u
IT1.Aunepcornom B 1963 r. [Ipu yBennueHun Toka yepe3 KOH-
TakT ¥ JOCTHKEHHUH MM HEKOTOPOH BeNu4uHbI I, Ha KOH-
TaKTE BO3HMKAET IaJCHUE HANpsDKeHus. Pexxum npu Toke Iy,
Ha3bIBaeTCsl HecTarmoHapHbIM 3¢ dekTom J[xo3edcona. 3una-
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YEHHE KPUTUYECKOTO JDKO3€(COHOBCKOro TOKa I, 3aBuCHT
OT CBOMCTB KOHTaKTa, OT THIIA MPOCIONHKH, TEMIIEPATypPhl U
MarHuTHOro mojs. /(s momyuenuss msmepumoro JIxozed-
COHOBCKOTO TOKa TOJIIWHA W30JHUPYIONIEH MPOCIONKU
JOJKHA OBITH OKOJIO (1+2) MKM.

Ha puc. nns mpumepa mnzobpaxkeHa tunuunas BAX mis

JI>k03e()COHOBCKOTO KOHTaKTa M3 OJMHAKOBBIX CBEPXIIPO-
BoAHUKOB. CTpeilkaMH TOKa3aHO HANpaBIIEHUE W3MEHEHUS
Toka. Ecnin yBenmunBaTh TOK,
TO MPOUCXOAUT OMHCAHHBIN BBIIIE MEPEXOJ] U3 CTAMOHAP-
HOTO B HECTAaUMOHApHBIA pexuM. IIpm ymeHblmIeHHMH TOKa
HecTanoHapHbIi dpdekt J[>xo3edcoHa MOKET COXPAHUTHCS
70 3HAYEHUI TOKa, MEHBIINX KPUTHUYECKOTO (T. €. KOHTAaKT
JI>xo3edcoHa MPOSIBISICT THCTEPE3HUC).

JK ucronb3yroT B 1LEOM psjie KPUOTEHHBIX MPHUOOPOB.
OHH MOTYT MPUMEHATHCS B KAYECTBE T€HEPATOPOB M JETEK-
topoB CBU-nuamnaszona. CeoiictBo JIK nmepekmtoyaTbes ¢ HY-
JIEBOTO Ha KOHEYHOE HAIPSKEHHE MPU MPEBBINICHHH TOKOM
KPUTUYECKOTO 3HAYEHUs] B COBOKYIIHOCTH C Majoi EMKO-
CTBIO TIO3BOJISIET MCIIOJIB30BATh UX B KAYECTBE OBICTPOJICHCT-
BYIOIIIMX JIOTUYECKUX 3JIeMEeHTOB DBM
Cozefson effekti. iki ifratkegirici toboqo arasinda yerlos-
dirilmis nazik dielektrik vo ya ifratkegirici olmayan tobo-
godon (Cozefson kontakti — CK) ifratkeciricilik coroyaninin
axmas1. CK—dan kifayot qodor kigik coroyan kec¢dikdo kon-
taktda gorginlik olmur, yoni bu coroyan surf ifratkegiricilik
corayanidir (Cozefson caroyani). Bu rejim stasionar Cozef-
son effekti adlanir. Effekt ilk dofo nozori olaraq 1962—ci ildo
ingilis fiziki B.Cozefson torofindon ifratkegiricilik nozoriy-
yasino osason sOylonilmis, 1963—cii ildo amerikali fiziklor
P.Anderson vo C.Rouell torafindon tocriibads miisahido olun-
musdur. Kontaktdan ke¢on corayan artib miioyyen I, bohran
qiymotini asdiqgda kontaktda gorginlik yaranir. I, bohran
corayaninda kontaktda gorginliyin yaranmasi qeyri—stasionar
Cozefson effekti adlanir. I, bdhran coroyanimn qiymeti kon-
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taktin xassolorindon, araliq tobagonin noviindon, temperatur-
dan vo magqnit sahasindon asilidir. Cozefson coroyaninin no-
zara ¢arpacaq doracado qiymat almasi iiglin araliq tobagonin
galinligi (1+2) mkm olmalidir.

Sokilds eyni ndv ifratkegiricilordon hazirlanmis Cozefson
kontakt1 tiglin xarakterik olan VAX gostorilmisdir. Oxlarla
coroyanin doyismo istiqgamoti gostorilmigdir. Goriindiyi
kimi, coroyamn qiymsoti artdiqda stasionar rejimdon qeyri—
stasionar rejimo kegid bag verir. Coroyanin qiymoti azaldigda
geyri-stasionar rejim béhran qiymotindon kigik olan carayan-
lara qodor saxlamla bilor. Bu da onu gostorir ki, Cozefson
kontakt1 histerezis xassosino malikdir.

Josephson junction

— Kkonmaxkm /[ocozeghcona. Tax HA3bIBAETCSI MUKPOYCTPOMCT-
BO, COCTOSIIIIEE U3 OUYEHb TOHKOTO CJIOSl TUAJICKTPHUKA WU HE-
CBEPXIPOBOJIHUKA, PACIIOJIOKEHHOTO MEXIY IBYMS CBEpX-
npoBoHUKamMu. [IpoTekaHne cBEpXIIpOBOISIIETO TOKA YEPE3
koHTakT Jl>ko3edcoHa HazpiBaeTcs dddekrom J[xozedcona.
[Ipu coenuHeHMHn B 3aMKHYTYIO LIE€Tb ABYX JKO3€()COHOB-
CKHUX KOHTaKTOB OBbLIM MOJTYyYEHBI CAMble YYBCTBUTEIHHBIC U3
W3BECTHBIX HBIHE JATUYUKUM MArHUTHOTO TIOJIE — CKBU/BI
(SQUID —superconducting quantum interference device,
CBEPXIIPOBO/IsilIIee KBAHTOBOE MHTEP(HEPEHIIMOHHOE YCTPOii-
cTBO). OHM IPUMEHSIIOTCS ISl U3MEPEHUS CBEPXMAJIbIX Mar-
HUTHBIX TIOJIEW >KUBBIX OPTraHW3MOB, COCTaBIICHHUS MAarHUT-
HBIX KapT U JCTEKTUPOBAHUA OOBEKTOB, CKPBITHIX MOJ IO-
BepxHOCThIO. Ha ocHoBe 3¢ dexra JIxo3edcona ObIM U3TO-
TOBJICHBI JIETEKTOPHI, YYBCTBUTEIbHBIE K OYEHB CIAObIM U3-
MEHEHMSIM HamNpsHKeHUM, oueHb A()PEeKTUBHBIC YCHUIUTEIU
CUTHAJIOB, MEPEKII0YATEIbHBIE W H3MEPUTEIbHBIE MUKPO-
YCTPOMCTBA C NpENeIbHO HU3KUM YPOBHEM IIIYMOB W Jp.
MHKpOYCTporcTBa. MUKpOyCTpOolicTBa Ha KOHTakrax J[»xo-
3ed)coHa MpEJIoiaraeTcsi UCIOab30BaTh B KBAHTOBBIX KOM-
MBIOTEPAX B KAYECTBE JJOTHYECKHUX DJIIEMEHTOB.
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— Cozefson kontakti. 1ki ifratkecirici vo onlarin arasinda yer-
losmis ¢ox nazik dielektrik vo ya gqeyri—ifratkegirici tobe-
gosindon ibarat olan qurulus. Belo kontaktdan ifratkegiricilik
coroyaninin axmast Cozefson effekti adlandirilir. Iki
Cozefson kontaktindan ibarat qapali dovrodon hazirda molum
olan on hossas maqnit sahoasi detektorlar1 hazirlanir (SQUID
—superconducting quantum interference device, ifratkegirici
kvant interferensiya qurgusu). Belo qurgular canli orqanizm-
lordaki ifrat zoif maqnit saholorini 6lgmok tiglin, maqnit
xoritolorini tortib etmok vo soth altinda yerlosmis obyektlori
geyd etmok ficiin istifado edilir. Cozefson effekti osasinda
gorginliyin ¢ox kigik doyismolorino hossas olan detektorlar,
oldugca effektiv signal giiclondiricilori, ¢ox asagi soviyyali
kiiylora malik mikro g¢evirici va Ol¢ii qurgular1 vo s. Hazirlan-
migdir. Cozefson kontaktlar1 osasinda yaradilmis mikroqur-
gulardan kvant kompiiterlorindo montiq elementlori kimi is-
tifado etmok nozordo tutulmusdur.

Junction

—971eKkmpuyeckuil nepexod. llepexoaHplii CI0il B MOIYIPO-
BOJIHUKOBOM MaTepHuayie MeXy ABYMs 00JacTsIMU C pa3any-
HBIMH THUIIAMH  BJIEKTPOIIPOBOJHOCTH  (3IEKTPOHHO—[IbI-
POUHBIA WM P—N MEPEeXO0j), WIA PATUYHBIMU 3HAYCHUSIMHU
YAEIBHOH 3EKTPHIECKOil TIPOBOANMOCTH (M30THIIHEIE , N—N"
um P—P’ Hepexopl), My JBYMsS MOTYNPOBOJHHKAMH C
pasHBIMU IHPUHAMHU 3aMPEIIEHHBIX 30H (T€TepOnepexo/ibl)
WIM MEXAY METAJIOM W TOJYNpPOBOJAHUKOM (KOHTAaKT
HIoTTKHM). DNEKTPUUECKUN Tepexoa MOXKET OBITh BBINPSM-
JISTFOIIMM WJTH HEBBITPSIMIIIOIIUM (OMUYECKHM).

—elektrik kecidi. Yarimkegirici materialin miixtolif kegiricilik
noviine malik iki hissosi arasnda (p—n kecid), miixtalif
dorocodo asqarlanmis vo eyni kegiricilik noviino malik iki
hissosi arasinda (izotip n—n" vo ya p—p’ kecid), qadagan
zonalarmin eni ilo forqlonon iki yarimkegirici arasinda
(heterokecid) vo ya metal ilo yarimkegirici arasinda (Sottki
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kontakt1) kecid tobagosi. Elektrik kecidi diizlondirici vo ya
diizlondirmoayon (omik) ola bilor.

Junction direct connection (junction forward connection)

— npamoe ekiouenue p—n nepexooa. Ecinu BHENIHee IEKTpHU-
9YeCcKOoe I0JIe HAIMPABJICHO IMPOTHUBOIOJIOKHO KOHTAKTHOMY,
T.e. TUPPY3HOHHOMY TIOJI0, TO CyMMapHasi HampsiKEeHHOCTb
MoJis B P—II TEPEXOJie MagaeT, BHICOTA IMOTEHIIUAIBHOTO
Oapbepa yMEHBIIACTCS W 3TO MPUBOJAUT K TMOSIBICHUIO CPaB-
HHUTEIHFHO OOJIBIIIOTO TOKA Yepe3 MePexo/l. |aKoe BKIIOUCHUE
BHEITHETO TOJISl HA3bIBAIOT MPSIMBIM.

— p—n kegidin diiz qosulmasi. Xarici elektrik sahosi kontakt
(diffuziya) sahasinin oksi istigamatinda yonoaldikdo p—n ke-
ciddo sahonin yekun intensivliyi vo potensial ¢oporin hiin-
diirliiyti azalir. Bu iso kontaktdan axan yekun coroyanin art-
masina sabab olur. Xarici sahonin belo qosulmasi diiz
gosulma adlanur.

Junction equilibrium state (junction equilibrium condition)

— pasenosecnoe cocmoanue p—n nepexooa. Ilocne o6pa3oBa-
HUsl p—T1 mepexona BoszHukaeT auddysus H3 B obmactu ¢
MPOTUBOIIOJIOKHBIM THUIIOM TPOBOJUMOCTH. B pesynbrare
oOpa3yetcst 00JIacTh MPOCTPACTBEHHOTO 3apsijia, COCTOSIIAS
U3 JIBYX pPa3HOMMEHHO 3apsiKEHHBIX cJoeB. Bo3HukIee Mme-
KAy OTHUMH CIIOSIMH JJIEKTPUYECKOE TI0Je MPEensTCTBYET
nanpHemen muddysun H3 depe3 KOHTaKT — ycTaHaBIWBa-
€TCsl PaBHOBECHOE COCTOSIHHME. B paBHOBECHOM COCTOSIHUH
Yyepe3 KOHTAKT JBUKYTCS JIBA BCTPEYHO HAIPABJICHHBIX IO-
TOKa PAa3HOMMEHHBIX 3apsiIOB, HAXOMISIIMXCA B JAMHAMHUYE-
CKOM PaBHOBECHH M B3aUMHO KOMIICHCHUPYIOIIHUX APYT IpyTa
¥ CyMMapHasl TUIOTHOCTh TOKa Yepe3 KOHTAKT PaBHSICTCS HY-
7110. B paBHOBECHOM COCTOSIHMM YCTaHABIMBAETCS TOCTOSH-
HO€ 3HaU€HHE KOHTAKTHON Pa3HOCTH MOTEHIUAJIOB, T.€. BHI-
COTBI MMOTEHIIUATBHOTO Oaphepa.
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— p—n kecidin tarazhq hali. p—n ke¢id yarandigda YD-n oks
keciricilik noviino malik hissolora diffuziyasi bas verir. No-
ticodo iki oks isarali yiiklii tobagadon ibarst hocmi yiiklor
hissosi yaranir. Yiklii tobogolor arasinda yaranan elektrik sa-
hasi YD-n bir hissadon digorine diffuziyasina mane olur va
tarazlig hali qorarlagir. Tarazliq halinda kontaktdan bir—
birino qarst yonalmis, dinamik tarazliqda olan vo bir—birini
kompensa edon iki oks isarali yiiklii hissociklor seli yaranir;
bu halda yekun coroyan sifra borabor olur. Tarazliq halinda
kontakt potensiallar forqinin yaxud potensial ¢oporin hiindiir-
lilyiiniin sabit qiymati qorarlasmis olur.

Junction Field Effect Transistor (JFET)

— NONeol MpPAH3UCMOP C YRPAGIAAIOWUM P-I NEPexoooM.
[ToneBoit (yHUTIONSIPHBII) TpaH3UCTOP, 3aTBOP (4) KOTOPOro
ANEKTPUUECKU OTIeleH OT KaHaia (1) p-n mepexomom, cMe-
HIEHHBIM B 0OpaTHOM HampaBjieHuu. Takoil TpaH3uUCTOp
UMEET JIBa OMUYECKHX (HEBBITPSAMIISIONINX ) KOHTAKTA (2 U 3)
K 00JIacTH, IO KOTOPOW MPOXOUT YIPABISIEMbIH TOK OCHOB-
HBIX HOCHUTEJIeW 3apsiia, M OJUH WM JIBa YIPaBISIOLIUX
AJIEKTPOHHO—IBIPOYHBIX NEPEX0/1a, CMEIICHHbIX B 00paTHOM
HaIPaBJICHUH.

[Tpu n3mMeHeHnn 0OpPaTHOTO HANPSHKEHUS HA P—N TIEpexo-
Jie U3MEHSETCS €ro TOJIIMHA U CJIEJOBATENIbHO, TOJIIIMHA 00-
JacTH, IO KOTOPOM MPOXOIUT yrpaBiseMmblid TOk. O0macTh,
TOJIIIMHA M IONEPEYHOE CEYEHUE KOTOPOW yIpaBisieTcs
BHELIHUM HAaNpsyKEHUEM Ha YNPaBJISAIOMIEM P—N Mepexoie U
0 KOTOPOU MPOXOJUT YMpPaBJISEeMbId TOK, HA3bIBAIOT KaHa-
aoM (1). DaexTpos, U3 KOTOPOro B KaHANl BXOAAT OCHOBHBIE
HOCHTEIIM 3apsijia, Ha3bIBalOT UCTOKOM (2). DieKTpo, uepes
KOTOPBIM U3 KaHalla yXOJT OCHOBHbIE HOCUTENH 3apsiaa, Ha-
3BIBAIOT CTOKOM (3). DIJIEKTPOJI, CITyXKaIllHMid JUTsl PeTyIupoBa-
HUS TIOTIEPEYHOT0 CEUCHUs KaHalla, Ha3bIBAlOT 3aTBOPOM WIIU
yhpapisiommM 3ektpoaom (4). Kanan MoxeT ObITh Kak N
TUNa, Tak U P-tuna. [losToMy Mo ANEeKTPONpPOBOAHOCTH Ka-
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Haja pasjIn4yaroT IOJIEBbIE TPAH3UCTOPBI C N—-KaHAJIOM U P—
KAHAJIOM. YTPABJIEHUE TOKOM CTOKA, T.€. TOKOM OT BHEIIHE-
r0 OTHOCHUTEIIPHO MOIIHOTO HMCTOYHUKA MUTAaHUS MPOUCXO-
JIUT MPY U3MEHEHUH 00paTHOTO HANPSIKEHHUS Ha P—N mepexo-
1€ 3aTBOpA.

B cBs3u ManocThio 0OpaTHBIX TOKOB MOIIHOCTH, HEOO-
XOJIMMasi JJisl YIpaBlIEHUs TOKOM CTOKa W moTpeodssiemas Ot
HWCTOYHHKA CUTHAJIA B LIEMH 3aTBOPA, OKAa3bIBACTCSI HUYTOXKHO
Mmajoil. [ToaToMy mosjeBol TPaH3UCTOP MOXKET OOECTICUUTH
YCWJIEHHE, KaK 110 MOITHOCTH, TaK U 10 TOKY U HaINPSKEHHUIO.

4 0 o C (Mb)
4 3 (Rjo— 1 (M)
2 —if— 3 r°
/ N-KaHax
| 1 I_T + (n-kanal)
n
5 Ucu o0 C (Mb)
=3Us - MM 3 mye | omm)
+‘l’ (Urm) & I
. - p-KaHa
(p-kanal)

—idaraedici p—n kecidli saha tranzistoru. Rozosi kegirici ka-
naldan oks gorginkik tatbiq edilmis p—n kegidls tacrid olun-
mus saha (unipolyar) tranzistoru.

Belo tranzistor osas ylikdasiyicilarin idars olunan caraya-
ninin axdig1 kegirici kanaldan (1), homin oblasta iki omik
kontaktdan (2 vo 3), bir ya iki oks gorginlik totbiq olunmus
p—n keciddon ibarstdir. p—n kec¢iddo oks gorginliyin qiymati
doyisdikdo onun qalinlig1 doyisir, demoli hom do kanalin eni
doyisir. Yiikdasiyicilarin kanala daxil oldugu elektrod monbo
(M, 2), yiikdasiyicilarin kanaldan xaric oldugu elektrod
monsab (Mb, 3) adlanir. Kanalin enini tonzimloyon elektrod
rozo (siirgli) vo ya idaroedici elektrod adlanmir (R, 4). Kanal
ham n—, hom do p—ndv ola bilor. Odur ki, n—kanall1 vo p—ka-
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nalli saho tranzistorlar1 olur. Idarsedici p—n keg¢iddoki oks
gorginliyin qiymotini doyismoklo xarici, nisbaton giiclii mon-
bayin verdiyi giris coroyam idars olunur. Oks coroyanlarin
giymati kicik oldugu ii¢lin idaroedici dovradon gotiiriilon vo
monbo coroyanini idars etmok ii¢iin sorf olunan giic ¢ox kigik
olur. Odur ki, saha tranzistoru hom giico, hom coroyana va
hom do gorginliyo gors gliclonmoni tomin eds bilir.

Junction isolation

— uzonayus P-N nepexooom. Crioco0 AMEKTPUIECKON Pa3BI3KH
anemenToB B [1I1 C. [{ns xaxaoro snemeHnTa GopMHUpyeTCs
CBOSI 007acTh, OKpY)KEHHasi P—N TepexoJ oM, Ha KOTOPBIHA
npu pabote mnojaercs oOpaTtHoe HampspkeHue. Takue mnepe-
XOJIbl HA3BIBAIOT MU30JUPYIOIIUMH.

— p—n kegidl tacrid edilma. YK 1S-da elementlorin bir-birindon
halvanik ayrilmasi tisulu. Hor bir element iigiin p—n kegidlo
ohato olunmus saho yaradilir vo is zamanm bu p—n keg¢ido oks
gorginlik totbiq edilir. Belo kegidlor tacridedici kegid adlanr.

Junction laser (semiconductor laser)

— ROJIYNPOBOOHUKOGHLI Nla3ep. Jlazep — reHepaTop U3JTYUYCHHUS,
KOT€PEHTHOTO BO BPEMEHU M B MPOCTPAHCTBE, OCHOBAHHBIN
Ha WCHOJb30BaHUWU BBIHYXJECHHOro wu3nydeHus. JlazepHoe
W3JIy4eHWE MCKIIIOUUTEIBHO HANpPaBJI€HHO W MOHOXpOMa-
TUYHO. [[71s TeHepaluu jJa3epHOro U3IY4eHHUs HEOOXOIUMO
CO3JaTh COCTOSIHME C MHBEPCHOM 3aCEJIEHHOCTHIO B AKTUBHOMN
Cpene. AKTHBHOH cpenod B IOJYINPOBOJHUKOBBIX JIa3zepax
ABJISIETCSL P—N MEPEX0/Ibl WIH MOJIYIPOBOJHUKOBBIE T€TEPO-
CTPYKTYpbl. THBEpCHYIO 3aCEIEHHOCTh B IMOIYNPOBOJHUKO-
BBIX Jla3epax MOXKHO CO37aTh PAa3IMUYHBIMU CIIOCOOaMU: WH-
KEKIIMEN HOCUTENEH 3apsAna Ipu MPSMOM BKIIOUYEHUHM P-N
nepexoaa (MHKEKLUUOHHBIE Ja3ephl); MYTEM 3JIEKTPOHHOIO
BO30YXKICHUS, T.€. OOMOApAMPOBKON MOTYIPOBOAHHUKA MTyY-
KOM OBICTPBIX AJIEKTPOHOB, ITyTEM ONTUYECKON HAKayKH, T.C.
MyTeM BO30YXACHHUS aTOMOB IOJYIPOBOJHUKA KBAaHTAMU
CBETa OT APYroro MOIIHOI'O H3JIydaTessi CBETa; IyTeM HC-
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noyib30BaHus 3(G(EKTOB CHIBHOTO JJIEKTPUUYECKOIO OIS
(cm. Taroke: Injection laser u Laser).

—yarumkegirici lazer. Lazer — zamana vo mokana goro kohe-
rent olan ig1q siialar1 generatorudur, is prinsipi macburi slia-
lanma hadisosine asaslanmigdir. Lazer slialanmasi tam istiga-
moatlonmis vo monoxromatikdir. Lazer siialarimin generasiya-
s1 ticlin aktiv miihitdo elektronlarin invers moskunlasdig: hal
yaradilmalidir. Yarimkemirici lazerlords aktiv miihit olaraq
p—n kecid va ya yarimkecirici heteroquruluslar istifads edilir.
Yarimkegirici lazerlordo elektronlarla invers moaskunlagma
hali miixtalif isullarla yaradila bilor. Masalon, diiz istigamat-
do qosulmus p—n kegidds yiikdasiyicilarin injeksiyasi ilo (in-
jeksiyali lazerlordo); elektron hoyocanlanmasi, yoni, yarim-
kegiricini stratli elektron dostosi ilo bombardman etmoklo;
optik doldurulma, yoni atomlarin basqa giiclii isiq manbayi-
nin verdiyi is1q kvantlarindan hoyocanlanmasi ilo (bax
homginin: Injection laser vo Laser).

Large-scale hybrid integrated circuit

— Oonvwan cubpuonas unmezpanvuas cxema (BI'ucC). B or-
muurie ot ['MC, HaBeCHBIMH dJIeMEHTaMU KOTOPBIX SIBIISFOTCS
6eckopriycHble 1uonsl U Tpauzuctopsl, y bI' IC HaBecHbIMH
anemenTamu sBis0Tcs OeckopmycHsle UC u BUC. Yame
Bcero bI'IC conepXUT TONbKO METANIMYECKYIO Pa3BOAKY U
HaBecHble OeckoprycHbie UC u BUC npu moiaHOM OTCYTCT-
BHUM IIJICHOYHBIX MACCUBHBIX 3JeMEHTOB. [loaToMy monsiTue
I'IC gacTo cBOOUTCA K IIOHATHIO TOHKO- MJIHM TOJICTOILICHOY-
HOM KOMMYTAIlMOHHOW IUIaThl, (PYHKIUS KOTOpOH OOBeIH-
HuTh MHOXecTBO MC m BUC B enuHblii KOMIUIEKC. TakuMm
obpazom, 'MMC paccmarpuBaeTcsi MUKPOIJIEKTPOHHBIM aHa-
JIOTOM NEYaTHOM IJIaTHhI.

— boyiik hibrid inteqral sxem (BHIS). HiS-do asma elementlor
korpussuz diod va tranzistorlar oldugu halda BHIS-in asma
elementlori korpussuz IS vo BIS-dir. ©ksor hallarda BHIS-in
torkibindo tobogoli passiv elementlor olmur, onlar metal bir-
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losdiricilordon vo asma korpussuz IS vo BIS-don ibarat olur.
Odur ki, HIS deyildikdo ¢ox vaxt nazik vo qalin toboqali
kommutasiya platasi basa diisiiliir, belo platanin funksiyasi IS
vo BIS-i vahid kompleksdo birlosdirmokdir. Beloliklo, HIS-2
cap platalarinin mikroelektron analoqu kimi do baxilir.

Large-scale integration circuit (LSIC) ( highly-ntegrated chip)

—oonvman unmezpanvhaa cxema (BUC). Cnoxseie (QyHK-
[IMOHATBHBIE KOMIUICKCHI, TMOJy4eHHbIE OOBEANHEHUEM
npocteix MC, pacnofioskeHHBIX HA OJJTHOM KpHUCTale, IyTeM
MeTtauieckoit pazsojku. Crenens unterpauuu bUC umeer
MOPSIAOK ~10° snementoB. McnonszoBanue BUC COIIPOBOX-
JaeTcsl yAay4lIeHHeM BCeX OCHOBHBIX IMOKa3aTeliel Mo cpaB-
HEHUIO C AaHAJIOTUYHBIM (DYHKIIMOHATBHBIM KOMILJIEKCOM,
BBIMOJIHEHHBIM Ha oTaenbHbiXx WC. JleficTBUTENBHO, MHTE-
rpammst IC Ha OIHOM KOpIlyce NMPUBOJIWUT K YMEHBIICHHIO
KOJINYECTBA KOPITYCOB, YHCIIAa MOHTAKHBIX OMEpPAlni, KOIHU-
YecTBa BHENTHUX COSTWHEHHM. Bce 3TO crmocoOCcTByeT yme-
HBILIEHUIO Pa3MepOB, MACChl, CTOMMOCTU U TOBBIIICHUIO Ha-
nexxHoctu. Kpome Toro, ymeHsliaercst obiiee KOJIWYECTBO
KOHTAKTHBIX TUTOMIA0K, COKpaIaeTcs JJIMHA COSAMHEHUH. A
3TO NPUBOAUT K IMOBBIIICHUIO OBICTPOJACHCTBHS M TOMEXO-
YCTOMYHUBOCTH.

— boyiik integral sxem (BIS). Miirokkob funksional kompleks-
dir; bir korpusda yerlosdirilmis sado IMS-lorin birlosdirilmosi
ilo alimir. BIS-in inteqrasiya doracesi ~10° element olur. BiS-
don istifads etdikdo biitlin asas parametrlor ayri—ayr1 diskret
IS-lor osasinda qurulmus funksional komplekslora nisboton
xeyli yaxsilasir. Hogigoton do, IS-in bir korpusda inteqrasiya-
st korpuslarin sayinin, montaj amoliyyatlarinin, xarici birlos-
molorin sayinin azalmasina sobab olur. Biitlin bunlar iso
Olgiilorin, kiitlonin vo qiymotin azalmasina, etibarliligin iso
artmasina gotirir. Bundan basqa, kontakt saholorinin imumi
say1 vo birlogsmolorin uzunlugu azalir. Son noaticodos coldlik vo
tohriflora qars1 davamliliq yiiksalir.
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Laser (light wave amplification by stimylated emission of

radiation)

— n1azep (ycuienue ceemoevix 60JIH C NOMOULbIO CHUMYJIUDO-
8AHHO20 U3IyueHus).y CTpoOICTBO, IpeoOpaszyrolee pa3iny-
HBIC BHJBI DHEPTUM (DJICKTPUYCCKYIO, CBETOBYIO, XUMUYE-
CKYIO, TETUTOBYIO H T.lI.) B SHEPTHIO0 KOTEPEHTHOTO AJIEKTPO-
MarHUTHOTO M3JIY4eHHsI ONTHYECKOTO Jauamna3oHa. B ocHoBe
paboTHI Ja3epa JSKHUT MPOIECC BHIHYKIECHHOTO HCITYCKaHUS
(OTOHOB BO30YXKJICHHBIMA KBAaHTOBBIMU CHUCTEMaMH: aTOMa-
MU, MOJIEKYJIaMH, U T.JI.

YCeTpolcTBO N1a3epa 3aBUCUT OT €r0 Ha3HAYEHUs, PEKUMA
paboThl, YPOBHSI T€HEPUPYEMOW MOIIHOCTH, JWAIA30HA Te-
HEPUPYEMBIX JJIMH BOJIH. JIt00OM 5a3ep, paboTaromuii Kak
reHepaTop KOTEPEHTHOTO M3IIY4EHHsI, JOJDKEH COCTOSITh U3
TpeX AJIEMEHTOB: YCTPOUCTBA, MOCTABJISIONIETO SHEPTHUIO IS
npeoOpa3oBaHus €¢ B KOTEPEHTHOE H3IYYCHHE; aKTUBHOM
Cpelibl, KOTOpas BOMpaeT B ceOs 3Ty SHEPTHUIO U Mepeusyda-
€T €€ B BHUJIE KOT€PEHTHOI'O M3JIyUeHUs; YCTPOICTBa, OCyIle-
CTBJISIIOIIETO OOpaTHYIO CBsi3b. Ecim mazep paboTaer Kak
YCUJIUTENh KOTEPEHTHOTO M3IYYCHHs, TO OOpaTHas CBsI3b HE
o0s13aTebpHa.

MOKHO BBIICTTUTH TPU OCHOBHBIX PEKHUMa PabOTHI Jlaze-
POB: HENPEPBIBHBIA PEXUM, HMIIYJIbCHBIA PEXKUM U HM-
MyJIbCHO—TIEpHOANUECKHi peskuM. (cM. Takke: Injection la-
ser u Junction laser).

—lazer (isiq dalgalarimin stimullagdirilnus siialanma ila giic-
landirilmasi). Enerjinin miixtalif ndvlorini (masalon, elektrik,
is1q, kimyovi, istilik vo s.) optik diapazona daxil olan ko-
herent elektromaqnit slia enerjisino ¢eviron qurgu. Lazerin is
prinsipi is1q kvantlariin hayacanlanmis kvant sistemlori,
mosalon, atomlar, molekullar vo s. torofindon macburi siia-
lanmasina osaslanir. Lazerin qurulusu onun toyinatindan, is
rejimindon, generasiya edilon siialarin giiclindon vo dalga
uzunluglar1 diapazonundan asilidir. Koherent slialar ge-
neratoru kimi igloyan har bir lazerin torkibins {i¢ osas hisso
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daxildir: koherent siialanmaya ¢evrilmok ii¢iin enerji todariik
edon qurgu; homin enerjini alib koherent is1iq kimi siialandi-
ran aktiv miihit; oks olaqo yaradan qurgu. ©gor lazer kohe-
rent siia giiclondiricisi kimi igloyirso, bu halda oks olago
zoruri deyil.

Lazerlorin osas {i¢ is rejimi var: fasilosiz rejim, impuls re-
jimi vo periodik-impuls rejimi (bax hamginin: Injection laser
va Junction laser).

Lattice

— Kpucmannuueckasa pewiemka. llepuogmueckoe MpOCTpaHC-
TBEHHOE PACIOJIOKEHHUE aTOMOB WJIM MOHOB B KpPHCTAJJIE.
Touyku KpHUCTAIUIMUECKON PEIIeTKH, B KOTOPBIX pacIoioke-
Hbl aTOMBI WJIM HMOHBI, Ha3bIBAIOTCS Y3JaMU KpHCTaUIH4e-
ckoil pemeTkd. s ommcaHus KPUCTAUTMYECKOW pEIIeTKU
JOCTAaTOYHO 3HATh pa3MEIICHHE YacTHIl B O3JIEMEHTapHOMN
sTYeNKe, MOBTOPEHUEM KOTOPOU MyTEM MAPAJIIECTBHBIX MEpe-
HOCOB oOpa3yercst CTPYKTypa KpHUCTalla. DJIeMEHTapHas
sueiika umeer (opmy mapamienenunena. CyiiecTBOBaHUE
KPUCTAJUIMIECKON PEIIeTKH OOBSICHIETCS TEM, YTO TPH YC-
JIOBHHM TPEXMEPHON TEPUOJUYHOCTH CHIIbI TIPHUTSDKCHUS H
OTTAJIKWUBAHUS MEX]y YaCTUIIAMH YPOBHABEUIUBAIOT IPYT—
JpyTra, 4TO COOTBETCTBYET MUHIUMYMY MOTEHIIMAIBHON YHEP-
TUH CUCTEMBI.

— kristal gafasi. Atom vo ya ionlarin fozada periodik yerlosmo-
sindon yaramr. Kristal gofosin atom vo ya ionlar yerloson
noqtalori gofosin diiyiin ndqtalori adlanir. Kristal qofasi tosvir
etmok {iclin zorrociklorin elementar 6zokdo neco yerlosdiyini
bilmok kifayotdir. Belo ki, elementar 6zoklori fozada paralel
kogtirmoklo kristal qurulusu omolo golir. Elementar 6zok
paralelepiped soklindo olur. Ugdlgiilii fozada hor ii¢ istiqa-
motdo periodiklik saxlandiqda zorraciklor arasinda cazibo vo
itolomo qiivvelori bir-birini tarazlasdirir. Belo tarazliq halinda
sistemin potensial enerjisi minimum olur vo bu da kristal
gafasin formasinin va hacminin saxlanmasina sabab olur.
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Layer thickness

— moawguna cnoa. [ u3MepeHus TOJIIUHBI CIOS MPUMEHs-
€TCsl pa3Nu4Hble MeTOobl. Hampumep, uist KOHTPOJS TOJIIIH-
HBI SMUTAKCUAIBHOTO ClIosl KpeMHus ero oceemattr UK u3-
aydenreM. CnabojaerupoBaHHBIN KpEMHUN Mpo3payeH B 00-
nactu OmwkHero UK wm3nyyenus, a CHIbHOJIETHPOBAHHBIN
KpeMHUI Henpo3padeH. [loBblllIeHHE YypOBHS JETMPOBaHHS
cHKaeT koddduuument npernomnenus. B pesymbraTe mpu
BO3/ICHCTBUY HA TIOBEPXHOCTh IMHUTAKCUATBHOTO CIIOSI KPEM-
Hust MK m3nyyenus B auanazone (5—50) MKM BO3HUKAIOT UH-
Tep(EepEeHIIMOHHBIE TOJIOCHl. JTO IMO3BOJSET HM3YYCHUEM
crekTpa orpaxenus Ha MK cnexkrpomerpe OLEHUTH TOJIIH-
HY SIUTAKCUATBHOTO CJIOS.

— tabaganin qalinlig1. Tobogonin galinligini 6lgmok iiglin miix-
tolif lisullar totbiq edilir. Masolon, epitaksial Si tobagosinin
galmhigim &lgmok iciin IQ siialarla isiglandirmadan istifado
edilir. Zoif asqarlanmus Si spektrin yaxin IQ hissasindon olan
stialar Uiclin soffafdir, gilicli asqarlanmis Si iso geyri-sof-
fafdir. Asqarlanma dorocosi artdiqca sindirma omsali azalir.
Naticada epitaksial Si tobagasinin sathini (5-50) mkm diapa-
zonda IQ siialarla isiqlandirdigda interferensiya monzorosi
yaranir. Bu iso IQ spertrometrdo qaytarma spektrini dyron-
moklo epitaksial tobagonin qalinligim toyin etmoys imkan
Verir.

Layout (topology)

—monoaozusn. PacnonoxxeHrue SIEMEHTOB M MEKCOCTMHCHUMA
Ha Kpucrtajie.. Tomosorus BKIOYAeT B ce0s TaKKe reoMeT-
pUYECKHE PUCYHKH KaXJ0ro ciios ¢GoTornadbioHOB, TpeOye-
MBIX IS TIOCJIOHHOTO TIOTyYEHUST MUKPOHU3ICIIHS.

—topologiya. Kristal {izorindo elementlorin vo elementlorarasi
birlogsmoalorin yerlosmasi. Topologiyaya hom do mikrosxemin
ayrr—ayri1 tobagolorini almaq ti¢iin lazim olan fotosablonlarin
hondosi sokillori daxildir.
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Lead semiconductor device

— OeckopnycHblil noynpoeooHuxoevlii npuodop. llpudop, He
3aIUIICHHBIA KOPIYCOM U TpeIHA3HAYEHHBIN JJIS HCIIONb-
30BaHUs B THOPUIHBIX WHTETPATBHBIX MUKPOCXEMaX, repMe-
TU3UPYIOIIUX OJIOKAaX U ammapaTrype.

— korpussuz yarimkecirici cihaz. Korpusla miihafizo olunma-
yan, hibrid IS-do, hermetik bloklarda vo aparatlarda istifado
tiglin nozoards tutulmus cihaz.

Leakage current

— mok ymeuku. HexxenarenpHoe ABM)KEHHE HOCUTENEH 3apsiia
B TOJIYIPOBOTHUKOBOM MHKPOYCTPOHCTBE, KOTOPOE MOTPed-
JSIET MOIIHOCTh MCTOYHWKA MMHUTAaHUS M HapyIIaeT HOPMalb-
Hoe (pyHKIMOHMpOBaHUS m3nenus. Hampumep, TOKM yTeuku
MEXy KOJIUICKTOPOM M AMHTTEPOM B OHITOJISPHBIX TpaH3MU-
cTopax. st cTpyKTyp ¢ y3K0# 6a30Boii 00JacThIO MpodIema
IIYHTUPOBAHUS KOJUIEKTOpAa W SMHUTTEpa CTAHOBUTCS OCO-
OEHHO OCTPOM.

— sizma (axiciliq) carayani. Y arimkegirici cihazda yiikdastyici-
larin arzuolunmayan lazimsiz horokoti. Belo horokot qida
monboyindon miioyyon godor giic sorf edir vo qurgunun nor-
mal isino monfi tosir gdstorir. Misal olaraq, bipolyar tranzis-
torlarda emitter ilo kollektor arasinda sizma coroyanlarini
gostormok olar. Baza hissosi ensiz olan tranzistorlarda bu
problem xiisusilo kaskin sakilda 6ziinii gostorir va belo qu-
ruluslarda emitter vo kollertorun suntlanmasi tohliikosi
yaranir.

Level limiter

— ocpaHuuumend ypoeHa. Y CTPOUCTBO, KOTOPOE HAYMHAS C HE-
KOTOPOTO YPOBHSI MPOTHBOACUCTBYET YBEIMYCHHUIO BBIXOI-
HOT'O HAampsOKeHUs AajJbHEHIIUM YBEJIMYEHHUEM BXOJHOTO
CHUTHaJIa.

— saviyya mahdudlagdiricisi. Miioyyon soviyyodon baslayaraq
giris gorginliyinin artmasina baxmayaraq ¢ixis gorginliyinin
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miloyyon soviyyadon artiq yiiksolmosino imkan vermoyon
qurgu.

Level shifter

— cxema cosuza ypoeHsa. B MHOTOKacKaJHBIX YCHIIMTENSX Ha
0a3y KaX/JOTO CIEAYIOMIeTO KacKala HapsAIy ¢ TOJIE3HBIM
CUTHAJIOM TIOCTYMAeT TaKXe IMOCTOSIHHAS COCTaBJISIONIAs
HANPsOKEHMsI ¢ KOJUIEKTOpa MPEIBIIYIIero Kackaga. Takum
00pa3oM MOCTOSTHHAsI COCTABIAIONIAs BO3pacTaeT OT Kackaza
K KacKaJy, YTO BbI3bIBAET OMNPE/ECIICHHbIE 3aTPYAHEHUS TpU
pa3paboTke TOCIEAHMX — BBIXOAHBIX KackanoB. [loatomy
BO3HUKAET HEOOXOIUMOCTh YCTPAHUTH MOCTOSHHYIO COCTaB-
JSIONIYI0 Ha BXOJE OYepeHero Kackajaa u 0e3 M3MEHEHH
nepenaTh MEPEMEHHYIO COCTaBIISIONIYIO, T.€. TIOJIE3HBIN CHUT-
Hasl. IMEHHO Takylo 3a/1auy pelaroT CXeMbl CIBUTA YPOBHSI.
B ocHOBe MHOTHX CXeM CIBUTA YPOBHS JICKHUT SMHUTTCPHBIN
TTOBTOPHUTEb.

— saviyya dayisdiran sxem. Coxkaskadli giiclondiricilor-do hor
bir ndvboti kaskadin bazasina faydali signalla birlikdo hom
do avvalki kaskadin kollektor gorginliyinin sabit toplanani
daxil olur. Beloaliklo, bir kaskaddan digarina kegdikca sabit
toplanan artir. Bu iso sonuncu, ¢ixis kaskadinmi layiholon-
dirorkon ¢otinliklor yaradir. Odur ki, hor bir novbati kaskadin
girisindo gorginliyin sabit toplananini yox etmoak vo faydali
signali miimkiin godor he¢ bir doyisiklik olmadan 6tiirmok
zarurati yaranir. Bu vazifoni mohz soviyys doyisdirici sxem-
lor yerina yetirir. Bir ¢ox saviyya doyisdirici sxemlor emitter
tokrarlayicilar1 osasinda qurulur.

Light-emitting diode (LED)

— ceemousnyuarowuil 0uoo (ceemoouod). l1oaynpoBOIHUKO-
BBI TIPUOOP, M3ITYYAIOIIUA SHEPrHI0 B BHIUMOW O0JIACTH
CIIEKTpa B pe3yjbTaTe PeKOMOHMHAIIMU SIEKTPOHOB U JIBIPOK.
Hcnonb3yeTcs A1 BU3yaabHOTO 0TOOpaXKeHUsI HHPOPMALIHK.
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—is1q siialandiran diod (isiq diodu). Spektrin goriinon hisso-
sinda, elektron vo desiklorin rekombinasiyasit noticasindo
enerji slialandiran yarimkegirici cihaz. Malumati vizual oks
etdirmok {i¢iin istifado edilir.

Linearity

— auHeniHocmy. 110Ka3bpIBaCT JTMHEWHYIO 3aBUCHUMOCTH BBIXOJI-
HOTO CHTHaIa OT BXOJHOTO. OTKIOHEHHE BBIPAKAETCS B TIPO-
[IEHTaX OT IMOJTHOTO BBIXOTHOTO CUTHAJA.

— xattilik. Cix1s signalimin giris signalindan xatti asililigin gos-
torir. Xottilikdon konara ¢ixmalar tam ¢ixis signalinin faizlori
ilo ifado olunur.

Liquid crystal
—JcUOKuIl Kpucmaaa. PaccMaTpuBaeTcs KaKk 4YETBEPTOE CO-
CTOSIHUE BEIIECTBA, KOTOPOE MOXET CYHIECTBOBATH IPHU OI-
pEACNEeHHBIX YCIOBHUAX, B YAaCTHOCTH B OIPEIEICHHOM
TEeMIIepaTypHOM MHTepBaiie. BemecTBa, KOTOpble HAXOAATCS
B IPOMEXKYTOYHOM, ME3aMOP(HHOM COCTOSTHUM MEXAY H30-
TPOITHOM JKUJKOCTBIO U TBEPABIM KPUCTAJUIMUECKUM TEIOM
(me3odaza). C ogHOM CTOPOHBI OHU 00J1aIal0T TEKYUYECThIO,
CIOCOOHOCTBIO HAXOJMUTHCSA B KaIlJIEBUTHOM COCTOSIHUM, a C
OPYrov — g HUX XapakTepHa aHU30TPOIUS psAla CBOMCTB,
XapakTtepHas ans KpuctauioB. Ilpexne Bcero, 310 aHM30-
TPOIHUSL ONTHUYECKUX CBOWCTB. AHHM30TpONUsS (HU3HMUECKHUX
CBOICTB JXKUJKUX KPUCTAJJIOB 00YCJIOBIIMBAET pazHOOOpa3ue
¢uznyeckux 3(pPEeKToB B HUX — 3JIEKTPO-, TEPMO-, aKyCTO-,
MarHUToONTHYecKuX M ap. Hanbonee BakHBIMU ISl BIEK-
TPOHUKU SIBIISIIOTCSI AIIEKTPOONTHYECKHUE IPPEKThI, MHOTHE
U3 KOTOPBIX HAIUIM MPUMEHEHHE B B YCTpPOICTBaxX OTOOpa-
KEHUS W onTu4ecKkod oOpaborku umHpopmanuu. CrabocTh
MEXMOJIEKYJISIPHBIX CHJI, 00€CIIEUNBAIOLIUX YIOPSAI0OUYEHHYIO
CTPYKTYPY KHUJKOTO KpUCTAJlIa, SABJISETCS MPUHIUIUAIBHON
OCHOBOU CHJIBHOM 3aBHCHMOCTH CBOWMCTB OT BHEIIHMX (ak-
TOPOB, TaKUX KaK TeMIlepaTypa, AABJICHHE, 3JIEKTPUUYECKOE
noJjie u Jip. Ta 3aBUCUMOCTh OTKPBIBAECT IIUPOKHE BO3MOXK-
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HOCTH TIpH pa3pabOTKe MHIMKATOPHBIX YCTPOWCTB pa3ind-
HOTO Ha3HAa4YeHHsA. B 3aBHUCHMOCTH OT XapakTepa pacroiio-
KCHHUS MOJICKYJ pa3lIM4aroT TPH OCHOBHBIX THIIA YKHIKUX
KPHCTAJLUIOB: CMEKTHUYECKHE, HEMAaTHYSCKUE U XOJIECTepHYe-
ckue. B mociennee Bpemsi BBIACISIOT €II€ U TUCKOTUIECKHE
(ha3zbl.

—maye kristal. Maddonin dordiincii hali kimi baxilir, miioyyon
soraitda, o ciimlodon, miioyyon temperatur intervalinda mov-
cud ola bilor. Maye kristal hali izotrop maye ilo bork kristal
arasinda araliq, mezamorf haldir. Bir torofdon onlar mayelora
xas olan axiciliga malikdirlor vo damla soklindo ola bilirlor,
digor torofdon iso xassolori kristallarda oldugu kimi anizo-
tropdur. Anizotropluq ilk ndvbado 6ziinii optik xassolordo
gostorir. Fiziki xassolorin miixtolifliyi bir sira miixtolif elek-
trik-, termik-, akustik- va maqnit-optik effektlorin yaranmasi-
na sabob olur. Elektronika iiciin elektrooptik effektlor daha
mithiim ohomiyyat kosb edir. Bu effektlorin bir ¢oxu molu-
mat1 oks etdiron vo optik emal edon qurgularda totbiq edilir.
Maye kristalda nizamli qurulusu tomin edon molekullararasi
qiivvalor zoifdir. Odur ki, xassolor xarici amillordon, mo-
solon, temperaturdan, tozyiqdon, elektrik sahosindon vo s.
cox giiclii asilidir. Bu asililiq miixtalif toyinath indikator
qurgular1 yaratmaq {i¢lin genis imkanlar verir. Molekullarin
qarsiliglt yerlosmo xarakterino géro maye kristallar {i¢ tipo
boliiniir: smektik, nematik vo xolesterik. Son vaxtlar maye
kristallarin diskotik fazasi da ayrilir.

Liquid-crystal display
— scuokokpucmanauueckuit unouxamop (KKH). Ilpubop
JUIS BU3YaJIbHOTO BoOcHpou3BeaeHus uHpopMmanuu. OTHO-
CUTCSI K YHCITY MacCUBHBIX pubopoB. Ero pabora ocHoBaHa
Ha CBOMCTBE HEKOTOPBIX BEILIECTB M3MEHSATH CBOM ONTHYEC-
Kue nokazarenu (Kod(QHUIIMEHTHI MOTIIOMICHUs, OTPAKECHHUS,
MPOIYCKaHMsI, ONTUYECKAs AaHU3O0TPOIUSI U Jp.) TIOJ BIUSHUEM
BHelHero anekTpudyeckoro nojis. XKKU umeror HeOosbline
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pa3Mepsl, MUTAIOTCSI OT UCTOYHHUKA C HU3KUM HAIPSHKCHHUEM,
MOTPEOSAIOT OUeHb MaNlyl0 MOIIHOCTH (He 6osee 100MkBT),
00ecrevnBaroT XOPOILIYI0 YeTKOCTh MPHU CAMOM Pa3InYHOM
Hapy>kHOM ocBeleHnu. AnanoroBbii JKKW npennaznauen
JUIs 0TOOpaXkeHusl UH(OpMAaIK, IPEICTABJICHHOW B aHao-
ropoii (hopMe M YIpaBISIETCS TOCPEACTBOM HEMPEPHIBHBIX
curnanoB. CymectBytoT Takke nudpossie JKKU, xoropeie
UCTIONIB3YIOTCSA B YacaX, KalKyJIsaTopaxX, B IUPPOBBIX H3ME-
pUTENSAX, B TOPOKHBIX 3HAKaX W JIP. CO3/aHbI TEICBH3HOH-
HbIE IPUEMHUKH C KpaHaMu Ha ocHoBe JKKU.

—maye kristal indikator (MKI). Passiv cihazdir. Is prinsipi bir
sira maddolorin optik gostoricilorinin (udulma, gaytarma,
buraxma omsallari, optik anizotropiya vo s.) qiymotinin xa-
rici elektrik sahosinin tosirilo doyismesine osaslanir. MKi-lar
Kigik dl¢iilora malikdirlar, ki¢ik qida garginliyi talob edirlar,
cox az gic sorf edirlor (100 mkVt-dan az), xarici isiq-
lanmanin soviyyasindon asili olmayaraq homiso tosvirin tam
aydm olmasini tomin edirlor. Analoq MKI-lar analog for-
mada verilmis molumati vizual oks etdirmok ii¢ilin nozordo
tutulmusdur. Onlar kasilmoz signallarin kémoyilo idars olu-
nurlar. Bundan basqa ragomli MKi-lar da mévcuddur. Onlar
saatlarda, kalkulyatorlarda, rogomli 0l¢ii cihazlarinda, yol
nisanlarinda vo s. istifado olunur. Ekran1 MKI osasinda olan
televiziya qobuledicilori do yaradilmisdir.

Liquid-crystal modulator

— HcuOKoKpucmanauyeckui mooyaamop (7ZKKM). Moyatopsl
CBeTa, JeCTBUE KOTOPOr0 OCHOBAHO HA MCTIONB30BAHUM DJICK-
TpoonTHYecKux APGPEeKTOB B KUAKUX KpucTauiax. C ux mo-
MOIIIBI0 BO3MOKHA MOAYJISIIHS aMIUTMTYABI U (a3l cBeTa, ma-
naromtero Ha ciou JKK. Ilo cpaBHeHMH ¢ qpyruMu BUIaMu Mo-
nynaropoB JKKM 0651aat0T MEHBIITUM OBICTPOICHCTBHEM.

— maye kristal modulyator (MKM). Is prinsipi naye kristallarda
bas veran elektrooptik effektlora asaslanan isiq modulyator-
lari. MKM-n kdmayilo maye kristal tobagasinin sathine dii-
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son 1518 amplitudunun va fazasimin modulyasiyasi miim-
kiindiir. Basqa modulyatorlarla miigayisado MKM-n caldliyi
asagidir.

Liquid dielectric

—acuokue ournekmpuxu (7K/[). MOHGKYHHFHBIG KUJKOCTH C
JIEKTPOIPOBOJHOCTHIO 6<10® Om™-em™. K] sBmsoTcs
MHOTHE YTIEBOJOPOJIbI, KPEeMHUHOPTaHMUYECKHE COCIAMHE-
HUS, CKKCHHBIC Ta3bl, JUCTHIMPOBAHHAS BOJIa, PACIIaBbI
HEKOTOPBIX XallbkoreHUuJ0B U Ap. K] cBONCTBEHHBI 3J€K-
TPOHHAS U OPUCHTAIIMOHHAS TIOJISPHU3AIUS, UX JUIIEKTPUIE-
CKasl IMPOHUILIAEMOCTh MOKET JIOCTUraTh 3HAYCHUU 10 e~102
CobctBenHass mpoBoguMocTh JKJ| uUMeeT 3JeKTPOHHYIO |
HMOHHYIO cocTapisitomue. JKJ| mpuUMeHsSI0TCS B AJIEKTPOU30-
JSIMUOHHOM TEXHUKE B KaYeCTBE MPOMUTHIBAIOIINX COCTABOB
MIPYU TIPOM3BOJICTBE AJICKTPO- U PATUOTCXHUYCCKON armapa-
TYPBIL.

— maye dielektriklor (MD). elektrikkegiriciliyi 6<10® Om™-sm™
olan molekulyar mohlullar. Bir sira karbohidratlar, silisiumlu
iizvi birlogmolor, sixilmis qazlar, distillo olunmus su, bir sira
halkogenidlor vo s. MD-dirlor. MD-do asason elektron va
oriyentasiya polyarlasmalar1 bas verir. Dielektrik niifuzlugu
e~10° qador qiymat ala bilor. Maxsusi kegiricilik elektron vo
jon toplananlardan ibarotdir. MD elektrik izolyasiya
texnikasinda, elektrik vo radiotexniki aparatlarin istehsalinda
hopdurucu madds kimi istifado olunur.

Liquid metal

— Jcuokue memannwvt (/KM). HenpospadHble >XKUIKOCTH C
EKTPONPOBOJHOCTHIO G=>5- 10° Om'em™. Kumkumu meran-
JAMH SIBJISIFOTCSA PAaCIIaBbl METAJUIOB, UX CIUIABOB, MOJyMeE-
taioB U HekoTophix [II1. Bsskocts KM, ocobeHHO B pac-
miaBax Ge, Si, A’B® u 1p., B HEIOCPEACTBEHHOI GIM30CTH
T, aHoManbHO BBICOKA. OKo0 T, HAOMIOMACTCS TaK)KE aHO-
MaJIbHO BBICOKas TEIJIOEMKOCTh PACIUIaBOB IEJIOYHBIX Me-
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tayutoB U INSh. H3 B KM sBisirorcst anekTpoHbl. boublryio
4acTh TEIUIOBOTO NMOTOKa B JKM mepeHoCsT 3JIEKTPOHBI, a pe-
HIETOYHAs TEIUIONPOBOAHOCTH Mana. [epmo-3/c B KM siBis-
eTCs JUHEHHOW (yHKIMeH TeMmeparypbl U cocTaBa. XM,
coyeTaromnre OOJBIIYIO TETUIONPOBOJHOCTh U TEIIOEMKOCTH,
MPUMECHSIFOTCS B TETUIOTEXHHUKE B KAYSCTBE TEIIOHOCHUTEIICH.
—maye metallar (MM). Elektrikkegiriciliyi 6>5-10° Om™sm™
olan geyri-soffaf mayelor. Metallarin, onlarin xalitalorinin
yarimmetallarin vo bir sira YK-n mohlullart MM-dir. Bilava-
sito orimo temperaturu T,, yaxinliginda MM-n, xiisusilo do
Ge, Si, A’B° vo basqalarmin ozliiliiyii anomal yiiksok olur.
T, yaxinhiginda golovi metallarin mohlullarmin vo InSb bir-
logsmosinin istilik tutumu anomal yiiksok olur. MM-da yiik-
dastyicilar elektronlardir. Istiliyin boytlik hissosi elektronlarla
dasinir, qofas istilikkegiriciliyi isa ¢ox kigikdir. Termo-e.h.q.
temperaturun vo torkibin xotti funksiyasidir. Yiiksok istilik-
kegiriciliyi va yiiksok istilik tutumuna malik olan MM istilik
texnikasinda istilik dasiyicilar1 kimi totbiq edilirlor.

Liquid semiconductor

— scuoKuil noaynpoeoonuk (xcuokuu III). Xunkoctu, obna-
Jarollie CBOMCTBAMHU MOJYNPOBOJHUKOB. OTHOCSTCS K He-
yropsinoueHHbIM cucteMam. JKuakue [111 06praHO monyyaroT
wiaBieHuemM TtBepaod moaudukamuu II1. TTo dopmansHbIM
npuzHakaM xkuakumu [1I1 sBastoTCs paciiaBbl, MEKTPOIPO-
BOJTHOCTH KOTOPBIX 06<10° Omlem ™ pacTeT ¢ MOBBILICHUEM
temrneparypsl. Kunkue [1I1 mo MmHOrMM cBOMCTBaM OJIU3KU K
cTekinoobpazupiM 1 amopdubiM [II1, HO oTiaMyaroTCs He-
CKOJIBKO 00Jie€ BBHICOKOM AIEKTPOIPOBOIHOCTHIO.

— maye yarimkecgirici (maye YK). Yarimkecirici xassoloring
malik olan mayelor. Nizamsiz qurulusludurlar. Maye YK
adoton, YK-nin bork modifikasiyasinin oridilmosi ilo alinir.
Formal olamotlorine goro maye YK elektrikkegiriciliyi <10
Om™sm™ olan vo temperaturla artan mohlullardir. Bir ¢ox
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xassoalorino géro maye YK silisovari vo amorf YK-o yaxindir,
lakin elektrikkeciriciliyi daha yiiksokdir.

Lithography

— aumozpaghus. TexHoIOTUs MepeHoca pUCyHKa ¢ I1abiioHa Ha
MOBEPXHOCTh IMOJYIMPOBOJHUKOBON IUIACTHHBI C IMOMOIIBIO
ceetoBoro m3nyuenusi (photolithography), moroka snexTpo-
HOB (electron lithography) uiau peHTreHOBCKOTO M3TyUYCHUS
(X-ray lithography).

—litografiya. Mikrosxemin soklinin sablondan yarimkegirici
kristalin lizoring is1q stialarimin komayila (photolithography),
electron selinin komoyilo (electron lithography), va ya
rentgen siialarinin kémayilo (X—ray lithography) kociiriilmoasi

Load line

— aunuA Hazpy3ku. Jluans B BeIxogHOU Xapaktepuctuke bT. C
nomotbio JuHUU Harpys3ku (JIH) ompenensioT HavalibHYIO
pabouyto Touky (HPT) tpansucropa, T.e., HAHaJIbHBIN PEXUM
paboThI yCUIIUTES.

Jnst cxembl ¢ oOUUM li HPT
SMHUTTEpPOM (pHUC), HaAMpPH- (YX) (BIN)
Mep, JIUHUS HArPY3KH OMH-  Ey/Ry / I
CBIBAETCS CIIEMYOIIHMM b4 4
ypaBHECHHEM Ibs

1 1
Ikz—R—k-Uka+R—k-Ek I52
b1

Kak BugHO M3 puCyHKa,

C M3MEHEHUEM TOKa 0a3bl ¥ |h:0‘
nmonoxxkenue HPT Taxke -
U3MEHSIETCS. 0 Ex Uke

—yiik xatti. BT-n ¢ixis xarakteristikasinda xott. Yiik xottinin
(YX) komoyilo tranzistorun baslangic isci ndqtesi (BIN),
basqa sozlo giiclondiricinin baglangic is rejimi toyin edilir.

Masolon, iimumi emitterli sxemo baxsaq, yiik xotti asagi-
daki tonlikls toyin edilor (sokil):
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1 1
Ik __R_k.UkQ +R—k' Ek
Sokildon goriindiiyii kimi, baza coroyam doyisdikco BIN-n
do voziyyoti doyisir.

Locked mode

— pexcum cunxponuszayuu. OIUH U3 PESKUMOB PAOOTHI HM-
MyJTBCHOTO TEHEpaTopa, B KOTOPOM 4YacTOTa BhIpabaThiBae-
MBIX TE€HEPaTOPOM UMITYJIbCOB HANPSKCHUSI paBHA WK KpaT-
Ha YaCTOTE CUHXPOHU3UPYIOILETO CUTHAJA.

— sinxronlasdirma rejimi. Impuls generatorunun is rejimlorin-
don biri. Bu rejimde generatorun formalasdirdigi gorginlik
impulslariin tezliyi sinxronlagdiric1 signalin tezliyinin ya
0ziing, ya da tam misillorins boraboar olur.

Logic device, logic unit

— J102uueckoe ycmpoiicmeo. Y CTpOUCTBO IU(POBOI NEKTPO-
HUKH Ha OCHOBE JIOTHYECKHUX 3ieMeHTOB. OOBIYHO MpHU TO-
CTPOEHUH JIOTHYECKOTO YCTPOMCTBA UCHOIB3YIOT JIMOO JBa
snemenra: UI-HE u WJIM-HE, nu0o TOAbKO OIMH U3 HHUX.
DTO 00YCIOBJICHO TE€M, YTO 3TU DJIEMEHTHI SIBJISSIOTCS YHU-
BEPCAIbHBIMU. Y HUBEPCAIBLHOCTh MPOSBISETCS B TOM, YTO
KaX bl U3 HUX MO3BOJIET PEAIU30BaTh BCE TPU OCHOBHBIC
noruyeckue omnepauuu: U, NN, HE. CnegoBarenbsHo, uc-
nonb3ys Jiorndeckue seMenTsl MI-HE u UJIM- HE moxHO
peann3oBath J00YI0 Jorudyeckyro ¢pyHkuuo. Ux paznensior
Ha JIBa Kj1acca: KOMOMHAIIMOHHBIE U TIOCIIEI0 BATEIbHOCTHBIE.
KoMOuHanmonssle ycrpoiicTBa He 001aAal0T BHYTPEHHEH
NaMATBIO, BBIXOJHBIE CUTHAIIBI B KaXIblil MOMEHT BPEMEHHU
OJIHO3HAYHO OIPEJIENSAIOTCS BXOISAIIUMH B 3TOT K€ MOMEHT
BPEMEHU CUTHajdaMU. B mociegoBaTeNbHOCTHBIX YCTPOMCT-
Bax 00s3aTEIbHO KMEETCS DJEMEHTHl MaMsTU. BBIXOJIHBIC
CUTHAJIbl TAKUX YCTPOWCTB ONPEACISIFOTCA HE TOJIBKO BXO/I-
HBIMU CHUTHAJIaMH, TIOCTYNAIOUIMMU B JaHHBIA MOMEHT Bpe-

MEHH, HO U COCTOSIHMEM 3JIEMEHTOB NaMATU. A COCTOSHUE
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SIIEMEHTOB MAaMSTH 3aBUCUT OT MPEIBICTOPUH MOCTYILICHUS
BXOJHBIX curHajioB. (cm. Tarke: Combinational digital de-
vice u Sequential logical device)

— montiq qurgusu. Montiq elementlori osasinda roqomli elek-
tron qurgular1. Adston, mantiq qurgularinda ya iki ciir mantiq
elementi: VO-YOX vo YAXUD-YOX elementlori, ya da
onlardan ancaq biri istifads edilir. Bu da onunla baghdir ki,
bu elementlor universaldir. Universalliq ondan ibarstdir ki,
bu elementlordon hor biri asas montiq funksiyalarinin hor
ticlinii reallasdirmaga imkan verir. Odur ki, VO-YOX vo
YAXUD-YOX montiq elementlorindon istifado etmokls is-
tonilon montiq funksiyasin reallagdirmaq miimkiindiir. Mon-
tiq qurgular1 iki qrupa boliiniirlor: kombinasiyalr vo ardicil-
liglt qurgular. Kombinasiyali qurgular daxili yaddasa malik
deyillor, istonilon zaman amnda onlarin ¢ixis signali homin
andak1 giris signali ilo toyin olunur. Ardicilliglt qurgularda
150 miitloq yaddas elementlori olur. Belo qurgularin ¢ixis
signal1 tokco cari zaman anindaki giris signali ilo deyil, hom
do yaddas elementinin voziyyati ilo toyin olunur. Yaddas ele-
mentinin vaziyyati 159 avval daxil olmus signallarin macmui
ilo toyin olunur. (bax hamginin: Combinational digital device
va Sequential logical device)

Logic swing

— nepenao 102uyecKkux ypoenei. B cxemax, peanu3yromux Jo-
rudeckne (yHKIUH, T.€. B JOTHYECKHX DJIEMEHTaX, JIOTHH-
YeCKUEe HYJIW U CJIWHHIBI OOBIYHO TPECTABICHBI Pa3HBIMHU
3HAYCHUSMU HAIpPSDKCHUS: HaIpspkeHueM (ypoBHEM) HYIS
Uy u HanpspkenueM (ypoBHeM) eaunuiibl U;. Paznocts ypoB-
HEW eIWHUIBI M HYJS HA3bIBAIOT TEPENaJoM JTOTHICCKUX
ypoBHeit: Up= U;— Uy EcTecTBeHHO, uTO mepemnan J0KeH
OBITH JOCTATOYHO OOJIBIITUM, YTOOBI €JIMHUIIBI U HYJIH YETKO
OTIIMYAIIUCH APYT OT APYyra U 4ToOblI CIydyalHbIe TIOMEXHU He
MPEeBpaIaI OJAWH YPOBEHB B IPYTOi.

— mantiq saviyyalarinin diiskiisii. Montiq omoliyyatlar: aparan
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sxemlarda, yani mantiq elementlarinda, mantiqi sifir vo mon-
tigi vahida garginliyin muxtalif giymatlori uygun galir: man-
tigi sifra uygun gorginlik (saviyys) Uy, vahids uygun gor-
ginliyk (saviyys) isa U; Kimi gostarilorsa, onlarin foarqi Up=
U;— Uy moantiq saviyyalarinin duskusu adlanir. Aydindir Ki,
Up kifayat godar boyuk olmalhidir ki, vahidlar va sifirlar bir-
birindon tam forglonsin vo toesadufi manealor bir soviyyani
digarina cevira bilmasin.

Logical element

— Jnocuueckuii Inemenm (J13). DneMeHTH yCTPOUCTB 1Udpo-
BOM 3JIEKTPOHUKH, MPETHA3HAYCHHBIE JIJIsl MPe0Opa3oBaHUs U
00pabOTKU UCKPETHBIX CUTHAIOB. X BXOJHBIE U BBIXOJ-

HbI€ CUTHAJIbl MOTYT IPUHUMATh BCErO JIBa 3HAYEHUE: JIOTU-

yeckue «0» u «l», U KOTOpbIE OCYIIECTBISAIOT MPOCTHIE JIO-
TUYECKUE OTEpali 3TUMHU curHajgaMu. JIroOyro CIOXHYIO
JOTUYECKYI0 (DYHKIIMIO, OTPaXKAIOLIYI0 CI0KHOE JIOTUYECKOE

COOO0IIIeHNEe, MOKHO pealln30BaTh, UCIONB3Yys Tpu Tumna JIJ:

HE, U, NJIN (cm. Boolean algebra). JID BeimonHsroT Ha OH-

nossipabix 1 MOIT Tpan3ucropax. Yaie Bcero ux kinaccudu-

HUPYIOT C YY€TOM OCHOBHBIX MCIOJIb30BAHHBIX JJIEKTPOHHBIX

npuOOPOB M OCOOCHHOCTEH CXEMOTEXHHMYECKUX pemieHuid. C

ATOM TOYKH 3pEHUSI BBIAEIAIOTCA Cieaytoiue Buasl JID:

— pe3ucTopHO—TpaH3uctopHas joruka (PTJI);

— auoHO—Tpan3ucTopHas soruka (1 TJI);

— TpaH3ucTOpHO—TpaH3ucTopHas joruka (TTJI);
AMUTTEepHO—CBsi3aHHas jjoruka (DCJI);
TPaH3UCTOPHO—TPAH3UCTOPHAS JIOTHKA ¢ AuojaoM LIloTTku

(TTJII);

jorvka Ha ocHoBe MOII-TpaH3ucTopoB ¢ P-kanaaoM (p-
MID);

noruka Ha ocHoBe MOII-Tpan3ucropoB ¢ N-kanaaom (N-
MJID);

JIOTHKAa Ha OCHOBE KOMIUIEMEHTAapHbIX Kirouei Ha M/III-
tpanzuctopax (KMIL, KMOII);
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— HWHTErpajbHasl UHKEKIMOHHAS JOTHKA (I/IZJI);
— JIOTHKA Ha OCHOBE MmorynpoBogauka GaAs.

[IpakTHueckn B KaXXIOM M3 3TUX BUIOB MOXKHO JIOTHYE-
CKYIO ONEpAalMI0 YMHOXEHUSI CUTHAJIOB C UHBEPCUEH PEe3yilb-
Tara BBLIEIUTH 0a30BbIM Jlornyeckuid dnemedt U-HE win
NJIN-HE. Snement U-HE ocyiiecTBisieT JIOrM4ecKyro ome-
panuo YMHOXKEHHUS (KOHBIOHKIIMIO) C MHBEPCUEN pe3yJibTaTa:

F(Xg X5, Xg) =X - X, Xg

Onement WJIM-HE ocymectBasier cnoxkeHue (IU3bIOHK-
LIMI0) TIOTUYECKUX CUTHAJIOB C MHBEPCHUEH:

f(xl’XZ’X3): X1+X2+X3

PTJI ycrapena u npaktudeckd He npuMensercs. Hanboiee
mmmpoko ucnosszytorest TTJI, TTJILL, KMOII, 9CJI, a Taxke
noruka Ha ocHoBe GaAs. JID m3roraBnuBarorcs B Bunme MMC.
Yacro uHTETpasIbHAS CXEMa COAEPKUT HECKOJIBKO JIO.

K ocnoBHBIM mapameTrpam JID oTHOCsTCS: HAOOp ocylile-
CTBJISIEMBIX JIOTUYECKUX (DyHKIMIA; yncio BxomoB mo U u mo
NJIN; marpy3ouHasi CliocCOOHOCTh; MOTpeOIsieMas MOITHOCTh;
cpenHsas paboTa NEPEKIoYeHHs A, TUHAMHYECKHME Iapa-
METpBI: 3aJIepKKa paclpOCTPAHEHUSI CUTHAJIA U MaKCHUMaJlb-
Hasl 4acToTa BXOAHOro curHaia. Yucio BxomoB no U u mo
NJIN nexut B mpenenax Ot 2 o 16. Harpy3ounas cnoco0-
HOCTb Xapakrepusyercsi kKod(puiueHToM 0oObeUHEHUs IO
Bxoay Kos 1 kosppunmenTom passeTsieHus mno soxony K.
Ko — 9TO KOIMYECTBO JOrHYECKMX BX0I0B, K., — Makcu-
MaJbHOE KOJMYECTBO OMHOTUIHBIX JID, KOTOpbIE MOrYT
ObITh TMOJKIIOYEHb K BbIXoAy aAanHoro JID. OOb4HO,
Kos=2+8, K,4,=4+10. 3nauenne K,,, orpannumBaercs pabo-
guM TOKoM JID, yBenuueHrneM cyMMapHOW paboueil eMKOCTH
U CBSI3aHHOM C HEIO BPEMEHHM 3aJEPKKH. 3a/1epKKA BBIXOAHO-
r0 CUTHajla OTHOCUTEIBHO BXOJIHOTO OIpPEAENAEeT HE TOJIBKO
ObICTpOeiicTBIE ITUGPPOBBIX YCTPOUCTB, HO U UX PAbOTOCTIO-
COOHOCTB. A, CpelHsAsA PaboTa NEPEKITIOYEHHUs — OTO KOMOU-
HUPOBAHHBIN MapaMeTp, MpeACTaBIseT cOO0N MPOU3BEICHHE
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CpeIHei MOUTHOCTH, MoTpedissemoit JID Bo Bpemsi mepekio-
YEeHUS, Ha CPEIHIOI0 MPOJOKUTEIEHOCTh OJTHOTO TIEPEKITIO-
YEeHHUsI, T.€. OJTHOBPEMEHHO XapaKTepPU3yeT U SKOHOMHUYHOCTh
JID u ero ObICTpOCHCTBHE.

Jlo nauana 80-x rogoB XX Beka pa3BUTHE OUMOJSPHBIX U
MOII uugpossix UMC nuio napamiensHo. OCHOBHBIM J0C-
TOMHCTBOM OHMIOJISIPHBIX CXEM SIBIISIJIOCH BBICOKOE OBICTPO-
neiicteue, a MOII-cxem — BbICOKas CTENEHb UHTETpAllUU U
Hu3Kas motpebasiemass mMomHOCTh. s sddexTuBHOrO MC-
MOJIb30BaHUS JOCTOMHCTB 00OMX TUIOB CXEM MYTEM UX CHH-
Te3a co3naHbl JID Ha COBMEHIEHHBIX OHUMOJISIPHBIX M KOM-
mwiemeHTapHeix MOII-tpan3ucropax — bBuKMOII-noruku. B
Hux Ag, causunace ot 50-100 (TTJI) mo 0,1-2,0 nJlx, K,
noBbicuiica A0 10—100. KapaunanbsHbIN Mporpecc B pa3Bu-
tuu JID cBsA3aH Takke UCCIeTOBaHUAMH B 00JaCTU CO3JaHMUs
MPUHIIMITHATIEHO HOBBIX 3JICKTPOHHBIX MPHOOPOB, OTINIHBIX
ot Tpansuctopa. Hanpumep, ucnonp3oBanus s3pdexna Jxo-
3ed)coHa MO3BOJISIET B MPHUHIUIIE JOBECTH PAOOTy MEPEKITIO-
yenns xo 107 n/[>x u MmeHee.

— montiq elementi. Rogomli elektron qurgularmin elementlori,
toyinati diskret signallar1 ¢gevirmok vo emal etmokdir. Montiq
elementlorinin giris vo ¢ixig signallar1 iki qiymot ala bilor:
moantiqi “0” vo moantiqi “1” vo onlar bu siqnallar {izoerindo
sado montiq omoliyyatlar1 hoyata kegirirlor. Hor hansi mii-
rokkob montiqi xobori oks etdiron istonilon miirokkob montiq
funksiyasimi ii¢ név: YOX, VO, YAXUD (bax: Boolean
algebra) montiq elementlorindon istifade etmoklo reallagdir-
maq olar. Montiq elementlori bipolyar vo MOY tranzistorlar
izorindo qurulur. ©ksor hallarda onlar istifado olunmus osas
cihazlara vo elementin sxeminin xiisusiyyotlorino goro tosni-
fatlagdirilir. Bu baximdan onlar asagidaki novlors ayrilirlar:

— rezistor—tranzistor montiqi (RTM);
— diod—tranzistor mantiqi (DTM);

— tranzistor—tranzistor montiqi (TTM);
— emitter rabitali mantiq (ERM);
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— Sottki diodu olan tranzistor—tranzistor montiqi (TTMS);

— p—kanalli MOY tranzistoru asasinda montiq (p—MQOY);

— n—kanalli MOY tranzistoru asasinda montiq (n—MQY);

— MDY tranzistorlu komplementar agarlar osasinda montiq
(KMDY, KMOY);

— inteqral injeksiyali montiq (IZM);

— GaAs yarimkegirici materiali 9sasinda mantiq.

Bu montiq elementlorinin hor birinin torkibindo VO-YOX
va ya YAXUD-YOX baza montiq elementi var. VO-YOX
elementi montiqi  doyisonlorin  bir—birino  vurulmasi
(konyunksiya) vo hasilin inversiyas: omsliyyatlarim hoyata
kegirir:

F(Xy X5 Xg) =X Xy Xg

Yaxud-YOX elementi montiqi doyisonlorin toplanmasi
(dizyunksiya) vo naticonin inversiyasi omaliyyatlarini hoyata
kegirir:

F(X] X5, Xg) =X + X, +X

273

Gostorilon montiq elementlorindon RTL artiq kéhnolmis-
dir vo demok olar ki, totbiq edilmir. On ¢ox istifado olunan
TTM, TTMS, KMOY, ERM, eloco do GaAs osasinda montiq
elementloridir. Montiq elementlori mikrosxem soklindo is-
tehsal olunur. Bir ¢ox hallarda bir mikrosxemdos bir ne¢o
montiq elementi yerlosdirilir.

Montiq elementlorinin osas parametrlori asagidakilardir:
yerino yetirilon montiq funksiyalarimin toplusu, VO iizro vo
YAXUD fiizroa giriglorin say1, yiikklonmo qabiliyyati, sorf olu-
nan giic; Agna ¢evrilmo tigiin goriilon isin orta qiymsoti; dina-
mik parametrlor: signalin yayilmasinda gecikmolor, giris siq-
nalinin maksimal tezliyi. VO vo YAXUD iizro girislorin say1
2-don 16-ya godor ola bilar. Yiiklonmao gabiliyysti iki omsalla
toyin edilir: Ky giris tizro birlosmo omsali vo Kyq ¢ix1s iizro
budaqlanma omsali. Ky — montiq giriglorinin sayidir, 2 ilo 8
arasinda qiymotlor alir. Kyq — verilmis montiq elementinin
cixigina birlogdirilo bilon eynitipli montiq elementlorinin
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maksimal sayidir, 4-n 10-a qodor ola bilor. Ky,g qiymati
montiq elementinin is¢i coroyanmt ilo, yekun is¢i tutum vo
onunla bagl olan gecikmo miiddati ilo mohdudlasir. Signalin
yayilmasinda yaranan gecikmolor tokco rogomli qurgunun
coldliyini deyil, hom ds onun is gabiliyyatini toyin edir. Agpa
kombina olunmus parametrdir, mantiq elementinin ¢evrilmo-
si zamani sorf olunan giiclin bir ¢evrilmonin bas verdiyi za-
manin orta qiymotino hasilino borabardir. Goriindiiyii kimi,
Agita montiq elementinin hom iqtisadi somoraliliyini, hom do
coldliyini eyni vaxtda toyin edir. XX oasrin 80—ci illorino go-
dor bipolyar vo MOY rogom IMS-lor paralel inkisaf etmisdir.
Bipolyar sxemlorin osas iistiinlilyii onlarin yiiksok caldliyi,
MOY sxemlorin osas istiinlliyli iso inteqrasiya dorocosinin
yiiksok, sorf olunan giiclin ki¢ik olmasidir. Hor iki név sxe-
min ustlinliiklorindon effektiv istifado etmok mogqsadilo onlar1
sintez etmok yolu ilo birlogdirilmis bipolyar vo komplementar
MOY tranzistorlar asasinda BIKMOY -montiq elementi yara-
dild1. Bu tip sxemlordo Agia 50-100 pC-dan (TTM sxemlori)
0.1-2.0 pC-a godor azalir, Ky,q amsali 10-100-o0 qodor artir.
Montiq elementlorinin inkisafinda osasli doyisikliklor hom-
¢inin tranzistorlardan foarqli olan yeni nosil elektron cihaz-
larin yaradilmasi ilo baghdir. Masalon, Cozefson effektindon
istifado etmoklo Ao 10™ pC vo daha asagi qiymotlors qodor
azaldila bilor.

Logical element on cylindrical magnetic domain

— Jlocu4ecKuil Jj1emMeHm Ha UUIUHOPUYECKUX MAZHUMHbBIX
oomenax (JISLIM/]). Ilpencramiser coO0l COBOKYMHOCTH
YIPABJISIONINX 3JE€MEHTOB, PACMOJIOKEHHBIX HA MOBEPXHOC-
TH MarHUTOOJHOOCHOW IIJICHKH OIpPEACIICHHBIM 00pa3oMm.
Peanuzamnus noruyeckoir PyHKIMKU OOecriedMBaETCsl MyTEM
HarpasieHHOro nepemerenus [IM/I.

— silindrik magqnit domenlori asasinda montiq elementi
(SMDME). Magqnit biroxlu tobagonin sothinde miiayyan qay-
dada yerlosdirilmis idaroedici elementlor toplusundan iba-
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rotdir. Montiq funksiyasiin reallagdirilmast SMD-in istiga-
motlonmis yerdoyismasi ilo tomin edilir.

Logical message

—J102uYecKoe coobuienue. DTO TaKWe COOOIICHUS, WCTHH-
HOCTh WJIU JIOKHOCTh KOTOPBIX MOKET OBITH OIlEHEHA OJIHO-
3HayHO. Hanpumep, «['eHepaTop BKIFOUYEH», «II0 JIEKTpHUUe-
CKOU IIENU MPOTEKAET MOCTOSIHHBIA TOK» U T.H. Jlormdueckoe
COOOIIIEHUE MOXKET OBITh 3aMEHEHO MaTEeMaTUYECKUM DKBU-
BaJICHTOM — JIOTHYeCKOW (yHkimel. Jlormueckas ¢yHKIUS
A=1, ecnu normueckoe coobmenne mctuHHO M A=0, eciu
JIOTUYECKOE COOOIICHHE JI0KHOE.

—mantiqi xabar. Bu elo xabordir ki, onun dogru ya yalan oldu-
gu birmonali qiymotlondirilo bilor. Masolon, “generator qosu-
lub”, “elektrik dovrasi ilo sabit coroyan axir” vo s. Montiqi
xobor riyazi ekvivalenti — montiq funksiyasi ilo ovoz edilo
dilor. ©Ogor montiqi xobar dogrudursa, onda A montiq funk-
siyas1 vahido boraror olur: A=1. Ogor mantiqi xobar haqigoto
uygun deyilsa, bu halda A=0.

logical operation

— Jlocuyeckan onepayus. BaxxHoe 3HaYCHUE UMEET CBA3M MEX-
Iy JIOTUYECKUMH COOOImeHusIMU. JIJIs1 ONMCaHus CBSI3U MEX-
Iy JTIOTUYECKUMH COOOIIEHUSIMUA U (DYHKUIUSIMH BBOIST JIOTHU-
yeckue onepauuu. CyliecTBYIOT TPU OCHOBHBIE JIOTHYECKUE
onepauuu: onepauus HE (Jiormdeckoe oTpuiianve wid HUH-
Bepcus); onepauusa WUJIN (sorudeckoe ClIOKEHHE WIH JTU3b-
IOHKIIMS); orneparust M (Jloruueckoe yMHOXEHUE WM KOHb-
FOHKIIHS ).

— moantiq amaliyyati. Montiqi xoborlor arasinda olago miihiim
ohomiyyats malikdir. Mantiqi xabarlor vo funksiyalar ara-
sinda olaqgoni tosvir etmok {iglin montiqi amoliyyatlardan isti-
fado olunur. Ug osas montiqi amoliyyat var: “YOX” omoliy-
yatt (montiqi inkar vo ya inversiya), “YAXUD” omoliyyati
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(montiqi toplama va ya dizyunksiya), “VO” omoliyyati (mon-
tiqi vurma v ya konyunksiya).

Low-level voltage

— Hanpaxycenue HU3K020 ypoena. Yacto HanpsKeHUe MUTAHUS
JIOTUYECKOW CXeMbl HE BCErja TOYHO OMpPENEICHO U MOXKHO
BbIOpaTh 11000€ HANpPsHKEHUE B TMpeaeax JOMYCTUMOro Jua-
na3zoHa. IToatroMy paznuuaroT TOiabKO JulIb BeIcOkHil (H) n
Hu3kuit (L) ypoBHM HanpsbkeHus: nutanus. Huskuilt ypoBeHb
L ompenensiercs najeHueM HaNpsKEHHs] HA OTKPBITBIX THO-
Jax ¥ TPAH3UCTOPAX CXEMBI.

— gorginliyin agag saviyyasi. Bir ¢ox hallarda moantiq sxemlori-
nin qida gorginliyi doqiq toyin olunmur. Odur ki, qida gor-
ginliyinin qiymsatlorinin yol verilon diapazonunda ixtiyari
gorginliyi segmok olar. Adoton, qida gorginliyinin yalniz yu-
xar1 (H) vo asag1 (L) soviyyoslori toyin edilir. L asagi soviyyo
sxemin agiq diod vo tranzistorlarindaki gorginlik diiskiisii ilo
toyin olunur.

low-pass filter

— ¢unomp nuszkux wacmom. OUIbTP, KOTOPHIA NEperacT Ha
BBIXOJ] BXOJIHBIC CUTHAJIBI HU3KUX YacTOT, HAYMHAS C MTOCTO-
STHHBIX CUTHAJIOB, & CUTHAJIBI BBICOKMX YacTOT 3a/I€P’KHBaET.

— asag tezlik siizgaclori. Cixisa sabit signallardan baglayaraq
asag1 tezlikli giris signallarini 6tiiran, yliksok tezlikli signal-
lar1 1so saxlayan siizgac.

Luminescence

—momunecyenyusn. Ot naruackoro luminis — ceet. Cydduke

escent oznavaer ciaboe neiictBue. HepaBHOBecHoe u3nyde-
HHUE CBETa TellaMH, W30BITOYHOE HAJl WX TETUIOBBIM H3ITyue-
HUEM U MMEIoIIee HEKOTOPYIO JTUTEIBHOCTH MOCTe MpeKpa-
IICHUST JCUCTBUS BO3OYAMTENsI JTIOMUHECIICHIIUM, BO MHOTO
pa3 TPEBBIMAIONIYI0 MEPUOJ CBETOBBIX BOJH. [lo mmurens-
HOCTH CBEUCHHS PA3NUYAIOT (IYOPECHCHIHNIO (OTHOCHTEIh-
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HO KpaTKOBpEMEHHOE cBeueHue) u pocdopecieHino (0THO-
CUTETFHO JIUTENbHOE cBeueHue). MckyccTBeHHO MPUTOTOB-
JICHHBIC BEIIECTBA, CTIOCOOHBIC JaBaTh SPKYIO JTIOMUHECIICH-
IO, HA3BIBAIOT JIOMUHOQOpamu. EcTecTBeHHast TroMuUHEC-
IEHIIUS — CEBEpHOE CHUSHHE, CBEYCHHE HEKOTOPHIX HACEKO-
MBIX, MUHEPAJIOB, THUIOIIETO JepeBa U T.JI.

— liiminessensiya. (Latin dilindo luminis — isiq va escent —
tosir). Maddolorin istilik siialanmasindan olavo bas veron vo
davametmo miiddati is1q dalgalarmin periodundan g¢ox boyiik
olan geyri-taraz siialanma. Siialanmanin davametmo miiddati-
no goro qusamiiddatli — fliloressensiya vo nisbaton uzunmiid-
dotli — fosforessensiya kimi ndvloro ayrilir. Siini hazir-lanmas,
liminofor adlandirilan maddolor gur liiminessensiya siialar
verir. Tobii liminessensiya siialar1 — qiitb pariltisi, bazi bocok-
lorin, minerallarin, ¢iiriiyan agaclarin vo s. isiqlanmasidir.
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Kitabda verilmis terminlor
(ingilis dilinds)

abrupt junction
absorptance

absorption coefficient
acoustic delay line
acoustic line

acoustic memory device
acoustic transmission line
acoustoelectronic amplifier
acoustoelectronic device
acoustoelectronic elements
acoustoelectronic oscillator
acoustoelectronic phase shifter
acoustoelectronics
acousto—optic device
acousto—optics

active area

active filter

active layer

active mode

active oscillator

actuator

adder unit

amplification class
amplification gain
amplification stage
amplifier

amplitude characteristic
amplitude limiter
amplitude respons
amplitude—frequency characteristic
analog switch
analog-to-digital converter
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analogue integrated circuit
AND element

angle of advance

angle of extinction

any but not all gate

any or all date
application—Specific Integrated Circuit
artificial switching

astable mode

asynchronous device
attenuator

automatic bridge
autooscillation regime
avalanche breakdown of a p—n junction
avalanche transistor
averaging filter

back coupling

back current

backside pattering

backward diode

bandgap absorption
band-pass filter

band-stop filter

bandwidth

barrier capacitance

barrier layer

base

base thickness modulation
bidirectional counter
bi-direktonial diode thiristor
bi-directional transistor
bi-directional triode thiristor
binary multiplier

binary-to- decimal convertion
bipolar circuit
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36
37
37
37
38
39
40
40
40
40
41
42
40
42
42
42
43
44
45
45
46
46
47
47
47
48
48
48
48
49
50
50
50
51
52



bipolar-mode static induction transistor (BSIT)

bipolar transistor

bistable

bit, byte

blocking-oscillator

bond pad

bonding island

boolean algebra

boron etch stop technique
bound circuit

breakdown of a p—n junction
bridge circuit

broadband amplifier

bubble generator
buckministerfullerene
building-up period,

bulk negative conductivity diode
buried layer

capacitivity

capacitor

carrier mobility

carriers

cascading

catching diode

ceramic

channel

charge carrier

charge carrier injection
charge carrier mobility
charge density

charge injected device
charge-coupled Device (CCD)
charging time

chemical Vapour Depozition (CVD)
chip
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54
56
58
59
60
61
61
62
63
33
63
64
64
64
64
65
178
66
121
66
70
67
67
68
68
69
69
69
70
70
71
71
66
72
72



chopper

cipherer

circuit capacity

circuit component

circuit element

circuit layout

circuit malfunction

clocing

clock signal

clocked device

closed circuit of bipolar transistor
coating

code converter

coefficient of harmonic distortion
collektor

collektor junction
combinational digital device
common base circuit

common collector circuit
common emitter circuit
common mode rejection factor
common-mode signal
commutating angle
comparator

compatible integrated circuit
compensated semiconductor
compensating stabilizer
complementary amplifier

complementary insulated-gate field effect transistor

(CIGFET)

complementary MOS transistor
composite transistor

computing amplifier
concentration dependent etching
conductive channel
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72
74
75
76
76
76
77
78
79
78
79
80
80
81
81
81
82
82
82
83
83
84
84
84
85
85
85
86

86
86
88
89
90
69



conductor

conjunction

consistent feedback
contact lithography
contact phenomena
contact potential difference
control angle

control circuit

control system
controllable current source
controlled rectifier
conversion device
conversion engineering
conversion technology
converter

converter control system
counter

covalent bond

critical current
cryoelectronic device
cryoelectronics

crystal laser

crystal oscillator
current carrier
current-carrier injection
current feedback
current follower
current interrupter
current line

current mirror

current reflector
current stabilizer
current switcher
current-reversing key
cutoff mode
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90
90
91
91
92
93
93
94
94
95
96
97
97
97
97
98
99
99
100
100
102
103
104
69
70
104
105
105
143
105
105
107
106
106
107



cutoff state

Darlington pair

decibel (dB)

decimal -to binary convertion
decipherer

decoder

decrement counter
degenerative feedback
degree of integration

delay circuit

delay line

demultiplekser
dependability of integrated circuit
depletion layer

depletion layer capacitance
deposition

deposition of coating

design layout and validation
design of experiments

diac

dielectric

dielectric amplifier
dielectric loss

dielectric permittivity
dielectric susceptibility
dielectric waveguide
difference quantity
differential amplification stage
differential resistance
differential-mode signal
differentiator unit

diffusion

diffusion transistor

digital comparator

digital indicating device

252

107
88
108
109
110
110
112
112
113
114
114
116
116
117
47
117
80
118
118
49
119
120
120
121
121
122
123
52
123
123
124
125
124
125
126



digital integrated circuit
digital inverter

digital storage

digital switch
digital-to-analog converter
diode switch

diode thyristor
direct-current amplifier
direct-voltage transducer
disjunction

disyunction gate

display

distorting element

domain magnetoelectronics
doping

double injection conditions
down counter

drain

drift transistor

drive

dual-gate field gate transistor
dynamic conditions
dynamic element

dynamic mode

dynamic range

dynamic unit

dynistor

effeciency

exclusive OR
EXCLUSIVE OR element
extrinsic absorption
electric circuit

electric oscillation amplifier
electric valve

electrical breakdown of a p—n junction
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126
127
127
127
128
131
131
132
132
134
39

135
135
135
136
136
112
137
137
138
138
139
139
139
139
139
131
140
38

39

158
143
143
143
141



electrical pulse
electrochromic display
electroluminessent display
electromagnetic key
electromagnetic switch
electron

electron beam lithography
electronic pover device
electronic switch
electron-ray tube

element of double—stage logic
element of two-step logic
element of single—stage logic
embedded channel

emitter

emitter follower

emitter junction

enriched layer

equivalent circuit
equivalent network
fan-out

feedback

feedback characteristic
feedback factor

feedback gain

ferroelectric

fiber light conductor

fiber optical element

fiber optical sensor

fiber optics

field-effect transistor

film integrated circuit
flash memory

flip-flop

forward- backward counter
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141
144
146
147
147
147
148
148
151
153
155
155
155
155
156
156
156
157
157
157
158
143
158
159
159
159
160
160
161
161
162
163
164
58

48



forward direction
frequency
frequency bridge
frequency converter

frequency correction device

frequency divider
frequency domain
frequency multiplier
frequency response
frequency shifter
frequency synthesizer
full-adder

fullerene

full-wafe rectifier
functional assembly
functional node
fundamental absorption
gain coefficient
gallium arsenide (GaAs)
galvanic coupling

gate

gate mode

germanium

gettering

giant maqgnetoresistance
graded junction

grown junction

Gunn diode

gyrator

half-adder

half-wave rectifier
harmonic oscillator
heteroepitaxy
heterogeneous junction
heterotransition
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164
165
165
168
165
166
166
167
167
168
170
171
170
172
172
172
46
28
173
173
174
174
174
176
176
178
178
178
178
180
180
181
181
182
182



High cut filter

high elektron mobility transistor
high-level voltage
highly-integrated chip

high-pass filter

homoepitaxy

homogenous junction

hybrid integrated circuit
hypersonic delay line

impulse device

impulse resistance

impurity

impurity absorption

impurity band

impurity level

incremental resistance
independent inverter

indicator

induced channel

infrared imager
infrared-emitting diode
injection laser

input characteristic
insulated-gate bipolar transistor (IGBT)
insulated-gate field-effect transistor (IGFET)
insulator

integrated channel

integrated-circuit amplifier

integrated circuit (IC)

integrated diod

integrated Micro Electro Mexanical Systems (IMEMYS)
integrated microcircuit (IMC)

integrated microprobe

integrated optical circuit
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247
183
183
227
184
184
184
185
185
186
188
188
158
189
189
123
189
135
190
151
190
191
193
193
195
119,
198
155
199
202
200
204
202
205
206



integrated strain sensor

integrating device

integrator

inteqrated electronic

intellectual device

intellectual sensor

interconnect

interdigital transducer

interference immunity of logical element
interferometer

intrinsic absorption

Intrinsic region

invers feedback

inversed diode

inversed mode

inversion

inversion layer

inverter

inverting input

ion Sensitive Field Effect Transistor (ISFET)
isolation

Josephson effect

Josephson junction

junction

junction direct connection

junction equilibrium condition
junction equilibrium state

junction Field Effect Transistor (JFET)
junction forward connection
junction isolation

junction laser

large-scale hybrid integrated circuit
large-scale integration circuit (LSIC)
laser

lattice
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207
208
208
201
208
209
210
211
212
213
46
214
112
45
215
215
216
72
216
217
217
218
220
221
221
222
222
223
221
225
225
226
227
228
229



layer thickness

layout

layout geometry

lead semiconductor device
leakage current

level limiter

level shifter

light-emitting diode (LED)
liquid crystal

liquid dielectric

liquid metal

liquid semiconductor
liquid-crystal display
liquid-crystal modulator
linearity

lithography

load line

locked mode

locking

logic algebra

logic device

logic inverter

logic unit

logical addition

logical message

logical multiplication
logical negation

logical operation

logical element

logical element on cylindrical magnetic domain
low-cut filter

low-level voltage
low-pass filter
luminescence
microminiature electronics

258

230
230
76
231
231
231
232
232
233
236
236
237
234
235
233
238
238
239
78
62
239
127
239
134
246
90
215
246
241
245
184
247
247
247
201



momentum resistance
negative feedback

noise immunity of logical element

nonlinear component
nonlinear distortion factor
operational amplifier
OR element

output capacity
overlap angle

p—n junction laser
peripheral devices
pretersonic oscillator
quartz oscillator
rectifier

rectifier filter

reducer

reliability of integrated circuit
reservoir

revers current
reversible counter
saturation region

self excited oscillator
self contained generator
self oscillating mode
semiconductor laser
sine wave generator
smoothing filter
sound duct

subtract counter
summator

tandem transistor
thermal imager

three input adder
topology

transcoder

transduser

trigger mode
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188
112
212
135
81
89
39
158
84
191
94
14
104
143
42
41
116
138
44
48
136
22
12
40
225
181
42
11
112
24
88
191
171
230
80
97
174



two-—carrier injection mode 136

two-input adder 180
unipolar transistor 162
voltage suppessor 68
wide-band amplifier 64

Kitabda verilmis terminlor
(rus dilind?)

aBTOT€HEPATOP 22
aBTOKOJICOATEIbHBINA PEXKUM 40
aBTOMATHUYECKUI MOCT 42
aBTOHOMHBII HHBEPTOP 189
ABTODIHUTAKIIUS 184
akTuBHas (paboyas) 30Ha (CII0M) 20
AKTUBHBIN PEKUM 20
aKTUBHBIN QUIBTP 20
aKTHATOP 24
aKycTU4ecKast JIMHUS 3a]I€PIKKH 9

aKyCTOONTHKA 19
aKyCTOONTHYECKOE YCTPOICTBO 18
aKyCTORJIEKTPOHUKA 17
aKyCTOAJIEKTPOHHOE YCTPONCTBO 12
aKyCTODJIEKTPOHHBIN IT'€HEPATOP 15
aKyCTO3JIEKTPOHHBIN YCHIINTEIb 12
aKyCTORJICKTPOHHBIN (pa3zoBpariaTenb 16
aKyCTORJICKTPOHHBIN JIIEMEHT 14
anre0pa JIOTUKU 62
aMIUIMTYAHAs XapaKTepUCTHKA 32
aMIUTUTYAHO—4aCTOTHAsI XapaKTePUCTHKA 33
aMILTUTYAHBIA OTPaHUYUTEIb 33
aHaJIOroBas MHTErpajbHasi cxema 36
AHAJIOTOBBIN KIIIOY 34
aHAJIOTOBBIII KOMMYTATOp 34

260



aHajoro-udpoBoil mpeodpazoBaTeIb
apCeHu/] rajius

ACHHXPOHHOE yCTPONCTBO

aTTEHI0ATOp

0a3a

O6akMuHCTEpPyILIEpEeH

OapbepHasi eMKOCTb

6e311peiioBbIil TpaH3UCTOP
OeCcKOpPIYCHBIN NOJTYNPOBOAHUKOBBIA TPUOOP
OUIIOJISIPHBIE TPAH3UCTOPbI

C U30JIMPOBAHHBIM 3aTBOPOM
OUTIONSIPHBIN TPAH3UCTOP

OUIIOJISIPHBIN TPAH3UCTOP

co cratruueckort maaykime (bCUT)

our, 0alT

OJIOKMHT-TE€HEPATOP

0oJbllIasg THOpUIHAS MHTETpaJIbHAs cXeMa
OoublIast MHTErpabHas CXeMa

OyneBa anredpa

BBIPAIICHHBIA MIEPEXO0]]

BBIUMTAIOIIUN CUETYHK.

BOJIOKOHHAs! ONTHKA
BOJIOKOHHO-ONTHYECKUU JTaTUHK
BOJIOKOHHO-ONTHYECKUI 3JIEMEHT
BOJIOKOHHBIH CBETOBOJ

BpeMsl HapacTaHUs CUTHAJIa
BCTPEYHO-TpeOEHYATHIN MpeoOpa3oBaTeb
BCTPEUYHO-IUTHIPEBON peoOpazoBaTeb
BCTPOCHHBIN KaHaI

BXOJIHasl XapaKTePUCTUKA
raJlbBaHU4YEeCKas CBSI3b

reHepaTop rapMOHUYECKUX KoJeOaHn
reHepaTop LWIMHIPUYECKUX MarHUTHBIX JIOMEHOB
repmanuii Ge

reTepOTreHHbIN nepexoq

261

35
173
40
41
48
64
47
124
231

193
56

54
59
60
226
227
62
178
112
161
161
160
160
66
211
211
155
193
173
181
64
174
182



reTeponepexo

reTepOAUTAKIMS

reTTeprupoOBaHUe

rUOpUIHAsI HHTETPAJIbHAS CXeMa
TUTaHTCKOE MarHeTOCONPOTHUBIICHHUE
TUNEP3BYKOBAs JIMHUS 33JI€PKKU
rUpaTop

TOMOT'€HHBIN NIEPEXO0]
TOMOAMIUTAKIUS
JBOMYHO-/IECATUYHOE MTpeoOpa3zoBaHue
JBOMYHBII YMHOKUTEb
JBYX3aTBOPHBIM MOJIEBOU TPAH3UCTOP
JIBYXITOJTYIEPUOIHBINA BBITIPSIMUTEIb
JIeJIUTETh MOLTHOCTH

JIeNIUTENb YaCTOThI

JeMYIbTUILUIEKCOP

JECSITUMHO— IBOMYHOE TIPE0Opa3oBaHUE
neruoen (nb)

nemudpaTop

JaK

T3 BIOHKIIHS

JTUHAMHWYECKUN TUana3oH
JTUHAMUYECKUH PEKUM
JTUHAMHYECKHU I 3JIEMEHT

JTUHUCTOP

muon I'anna

JIMOJTHBIN KITIOY

JTMOHBIA TUPUCTOP
muddepeHInanbHas BeTuYnHa

T epeHIInaIbHOE COPOTUBIICHNUE
muddepeHIUaTBHBIN (YCUITHTENBHBIN) KacKal
Qg epeHITnaIbHBIN CUTHAT
muddy3us

TUBJIEKTPUKU

JIURJIEKTpUYECKasi BOCIPUUMYUBOCTD

262

182
181
176
185
176
185
178
184
184
51

50

138
172
41

166
116
109
108
110
49

134
139
139
139
131
178
131
131
123
123
52

123
125
119
121



JTUDIIEKTPUYECKasl IPOHULIAEMOCTD €
JTUDIICKTPUYECKUE TOTEPU
IUBIEKTPUIECKUI BOJTHOBOJ
JOMEHHAsi MarHUTOAJIEKTPOHUKA
nperdoBbIi TpaH3UCTOP
TUDIICKTPUYECKNN YCUITUTEND
KIOYLIUN PEXKUM

KUJKUE TUIIEKTPUKU

KUIKAE METAJLIIBI

KUJKUE MOTYNPOBOJIHUKH

KUJKAA KPUCTAILT
KUJKOKPUCTAJUINYECKU I MHIUKATOP
KUIKOKPUCTAJUINYECKUM MOAYIIATOP
3aIUPAOLINI CIIOU

3aTBOp

3BYKOIPOBOJT

M30JITOP

W30S
M30J511Hs P—N EPEXO0M.

UMITYJIbCHOE COIPOTHUBIICHUE

HMMITYJIbCHBIE YCTPOICTBA

WHBEpCUS

WHBEPCHBIN PEXUM (TpaH3UCTOPA)

VHBEPCHBIN CIIOU

VHBEPTHUP YOI BXOJ

WHBEPTUPYIOUIUN YCUIUTEINb

UHBEPTOP

UHANKATOP

VHIYLIUPOBAHHBIM KaHAJ

WHKEKIIMOHHBIN J1a3zep

unxekuus H3

UHTErpalibHas MUKpOCcXema

VMHTErpaJIbHAsI ONITHYECKAsl CXeMa

UHTErpajibHble MHUKPOIJIEKTPOMEXaHUUECKUE CUCTEMBI

263

121
120
122
135
137
110
174
236
236
237
233
234
235
48
174
11
119,
198
217
225
118
186
215
215
216
216
86
72
135
190
191
69
202
206



(MUMBMCO)

WHTETPAJIBHBIN THOT
UHTETPAJIbHBIN MUKPO30H T
VHTETPAJIbHBIN TEH304aTUUK
VMHTETPAJIBHBIA YCUIIUTENb
HWHTErpaTop

HMHTErpUPYIOLLEE YCTPOUCTBO
MHTEJJIEKTYaJIbHBIN JaTUnK
UHTEJJICKTYyalbHbIN mpudop
UHTEIJIEKTyaJIbHBII CEHCOP
uHTEpPEpOMETP
MH(ppaKpacHbIA N3Ty4AOIIUNA U0

uHppakpacHbIl (HopMUpOBATETH N300pAKEHUI

NCKIIFOYAIOHIEE NJIN sneMeHT
UCKYCTBEHHAs] KOMMYTaLIUs
KacKaJHpoBaHUE

KBapLEBBII T€HEPATOP

KepaMuKa

KJIACChl YCUJICHUS

KOBAJICHTHAsI CBSI3b

KOJIJIEKTOP

KOJUIEKTOPHBIN IIEPEXO0.T
komOuHaIMOHHBIE IIU(PPOBBIC YCTPOHUCTBA
kommnemenrtapusiii MOIT Tpan3ucTop
KoMIuteMeHTapHbIH MOJIEBOI TPAH3UCTOP
C U30JIMPOBAHHBIM 3aTBOPOM
KoHTakTHas pa3HOCTH MOTCHIIUAIOB
KOHTaKTHBIC SIBICHUS

Kputrueckuii TOK

KOMITIapaTop

KOMITCHCAIITUOHHBIN CTa0OUIIN3aTOP
KOMIIEHCUPOBAHHBIN MOIYTIPOBOAHUK
KOMITIOHEHT MHTETPAIbHOU CXEMBbI
KOH/IEHCATOp

KoHTakT /[»xo3edcona
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204
200
205
207
199
208
208
209
208
209
213
190
191
39
40
67
104
68
25
99
81
81
82
86

86
93
92
100
84
85
85
76
66
220



KOHTaKTHasi tutorpadus

KOHTAaKTHasl TUI0IaaKa

KOHBIOHKIUS

KOPPEKTUPYIOIIIEE YACTOTY YCTPOUCTBO
K03 duLMeHT (mepeaauu 1enu) oOpaTHOM CBA3U
K02 PUIIMEHT HEJTMHEWHBIX UCKAKCHUN
Kod( dunmeHT ocnadiieHus cuH(a3HOro cUrHaia
KOA((HUIMEHT TOTIOMIEHUS

K02 PUITUEHT pa3BETBICHUS IO BBIXOIY
KO3 PHUITUEHT yCUIICHUS

KpUOTE€HHAas 3JEKTPOHUKA
KpPUORJIEKTPOHUKA

KPHOAJIEKTPOHHBIN pubop
KPUCTAJUIMUECKasl pelieTKa

JAaBUHHBIN TTPO0OH p—n miepexoa
JIABUHHBIN TPaH3UCTOP

nasep

Ja3epbl HA KpUCTaJIax

JIETUpOBaHUE

JETUPYIOIIUNA SJIEMEHT

JIMHEUHOCTh

auHus 3aaepxku (JI13)

JIMHUSL HArpy3KU

auTorpadus

JIOTUYECKasl ONepaLus

JIOTUYECKUAM SIIEMEHT

JIOTUYECKHUH dIIEMEHT «uckinodaromee MJI»
JIOTUYECKUM 351eMeHT U

noruyeckuit anement NJIN

JIOTUYECKUM 3JIEMEHT HA
HUTUHIPUYECKUX MATHUTHBIX JOMEHAX
norudeckui nemeHtT HE

JIOTUYECKOE OTPUIIAHUE

JIOTUYECKOE CII0KEHUE

JIOTUYECKOe COOOIIeHNE
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91
61
90
165
159
81
83

158
28
102
102
100
229
42
42
228
103
136
188
233
114
238
238
246
241
38
37
39

245
127
215
134
246



JIOTHYECKOE YMHOKEHHUE
JIOTHYECKOE YCTPOKCTBO
JIOMHUHECIICHIUS
MEXKCOETUHEHHE (AIEKTPUUECKOE)
MUKPOJIBUTaTENb
MUKPO3JIEKTPOHHUKA

MOJTYJISIIUS TOJIIIUHBI 6a3bl
MOCTOBasI CXeMa

MOCTOBAs 1IETIb

Harpy3ouHasi ClocoOHOCTb
HaJE)KHOCTh MHTETPAJIbHBIX CXEM
HAKOIUTEIb

HAHECEHUE MOKPBITUS
HaIpPsKEHUE BBICOKOTO YPOBHS
HaIpPSKEHUE HU3KOTO YPOBHS
HE3aBUCHUMBIA HHBEPTOP
HEJIMHEWHBIN AJIEMEHT

HOCHTEJIH 3apsa

Hocuteb 3apsiaa (H3)
o0eTHEeHHBIN CIIoU

001acTh COOCTBEHHOW MPOBOUMOCTH

oOorareHHbI| CIIoN

obparnas cBs3b (OC)

oOpatHasi CBSI3b 10 TOKY
0OpaTHBIN TOK

oOpaleHHbIN 10T
OTPAHUYHUTENb YPOBHS
OTPaHUYHUTEBHBIN THOT
OJTHOTIOJNTYTICPUOTHBIN BBIMPSIMUTEIH
OCKJICHHE

ocliabuTenb

OTKa3 CXEMBbI

oTpaxkaTellb TOKa
oTpUIaTeNIbHAs 0OpaTHAs CBA3b
napa JlapauHrrona
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90
239
247
210

24
201

48

64

64

75
116
138

80
183
246
189
135

69

67
117
214
157

43
104

44

45
231

68
180
117

41

77
105
112

88



MEPEKIII0YaTeIb TOKA
nepudepuiinpie TpruOOpbI

IUTaBHBIN NIEPEXO.

iaH (IUIAaHUPOBAHME) SKCIIEPUMEHTA
TUICHOYHAsI MHTETpaJibHasl cXxema
MOBTOPUTENb TOKA

MOJIBU’KHOCTH HOCUTEINEH 3apsia |
IIOJIEBOW TPAH3UCTOP

MI0JIEBOW TPAH3UCTOP C U30JIMPOBAHHBIM 3aTBOPOM
TI0JIEBOM TPAH3UCTOP C YIIPABJISIOIIMM P-N IEPEXOI0M
IIOJIEBOM TPAH3UCTOP, YYBCTBUTEIIBHBIA K U3MEHEHUIO

KOHIICHTPAIMX NOHOB.

HOJIHBII cymmarTop

HOJIOCHO—3arpaxx a0l GuiabTp
HOJOCHO—TIPOIYCKAIOLIUN (PUIBTP
M0JIOCOBOM (PUIIBTP
ITOJIYITPOBOTHUKOBBIN J1a3ep
HOJIYCYMMaTop

IOMEX0YCTONYUBOCTD JIOTHYECKOTO 3JIE€MEHTa
nocjenoBaTeNbHas 0OpaTHast CBsI3b
npeobpazoBaresb

peoOpa3oBaTenb KOJO0B
npeoOpa3oBaTesb MOCTOSHHOTO HAIIPSKEHUS
npeoOpa3oBaTelb YaCTOThI
npeoOpa3oBaTenbHas TEXHUKA
MpepHIBAaTENb TOKA

npuOop ¢ 3apsaoBoi nwxekuuei (I131)
npubop ¢ 3apsaoBoii cesa3bio (I13C)
pUMecHast 30Ha

MIPUMECHOE TIOTJIOIIEHUE CBETa
IIPUMECHBIN YPOBEHB

pUMech

npo0oit p—Nn mepexoaa

MIPOBOTHUK

MIPOBOISIIIMNA KaHA

267

106
94
178
118
163
105
70
162
195
223

217
171
47
46
46
225
180
212
91
97
80
132
168
97
105
72
71
189
158
189
188
63
90
69



IIPOEKTUPOBAHUE TOIOJOTUH U IPOBEPKA
ITPOU3BOJUTEIBLHOCTD

psIMOE BKIIFOUEHHE P—II IIepexo/1a
IpsIMOE HalpaBJICHUE

PAaBHOBECHOE COCTOSIHUE P—II IIEpexoa
PEBEPCUBHBIN CUETUHK.

PEKEKTOPHBINA (HUIBTP

PEKHUM IBOMHON MHKEKIINHU

PEXKUM HACHIIICHUS

PEXKUM OTCEUKHU

PEXUM CUHXPOHU3ALNH

PE3KH IEPEXO]T

pelIaromui YCUITUTEIb

CBETOJUO]I

CBETOM3IIYYArOUIUN U0
CrJIaXKUBAIOLIME PUIBTPHI
CErHETOXJIEKTPUKHU

CWJIOBBIE JIEKTPOHHBIE YCTPOKCTBA
CHUMMETPUYHBIN TMOIHBIN TUPUCTOP
CUMMETPUYHBIN TPAH3UCTOP
CUMMETPUYHBIA TPUOIHBIN TUPUCTOP
CUHTE3aTOp YacTOT

cuH(]a3HBIN CUTHAI
CUHXPOHU3UPYIOIIHNI CUTHAI
CUHXPOHHOE YCTPONCTBO

CUCTEMa yIpaBJIeHUs ITpeoOpa3zoBaTeIeM
CUCTEMa yIIPaBJICHUS.

CKPBITBIN CIIOU

COOCTBEHHOE TOTJIOIICHHE CBETA
COBMEILICHHAs1 MHTETpaIbHas CXemMa
COCTaBHOM TPAH3UCTOP
crielMaIn3upoOBaHHasl MHTErpalibHAs cXema
CpPaBHMBAIOLIEE YCTPONUCTBO
CTabuIn3aTop ToKa

CTETeHb UHTETpaIluu
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118
140
221
164
222
48

47

136
138
107
239

89
232
232

42
159
148

49

50

50
170

84

79

78

98

94

66

46

85

88

40

85
107
113



CTOK
CyMMaTop

cXema 3aMeIICHUS

cXema CABHUTa YPOBHS

cxema c o0Omreit 6a3oit (OB).

cxema c ooum kosuiekropoM (OK).

cxema ¢ ooutum smutrepom (0O3I).

cXeMa yrpaBIICHUS

CXEMBbI BKITIOUEHUS OUITOISIPHOTO TPAH3UCTOPA
CYETUYHK

TAKTOBBIN CUTHAII

TETUIOBU30D

TEXHOJIOTUSI OCTAHOBKU TPABJICHHUS OOPOM

TOK YTCUKH

TOKOBOE 3€pKaJio

TOJIIIIMHA CIIOS

TOTIOJIOTUYECKHI I YEPTEK MUKPOCXEMBI
TOTIOJIOTUS

TpPaBJICHHE, 3aBUCSIIEE OT KOHIEHTPAIIUU

TPAH3UCTOP C BBICOKOM NMOABHUKHOCTBIO 3JICKTPOHOB

TpHUaK
TpUTTEp

yroJl 3alIMpaHust

yrojl KOMMYTalluu

YIOJl OIEPEKEHUS

yroJl yIpaBJIEHUS]

yKa3aTellb

YMHOXHUTEIb YaCTOTHI
YHUIIOJISIPHBIN TPAH3UCTOP

C U30JIMPOBAHHBIM 3aTBOPOM
YIIpaBIIsI€MbII BBITPSIMUTENb
yIpaBJsieMblil ICTOYHHK TOKa
YIPABJISIIOIINAN AIEKTPOJ
YCUIUTENb

YCHUJIUTENb ITOCTOSTHHOI'O TOKa
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137
24
157
232
82
82
83
94
79
99
79
191
63
231
105
230
76
76,
230
90
183
50
58
37
84
37
93
135
167

195
96
95

174
31

132



YCUIIUTENb SJIEKTPUUECKUX KoJeOaHui
YCHJITUTENBHBIA KacKa]

YCTPOMCTBO aKyCTUYECKOW MaMSITH
YCTPOUCTBO OTOOpaXKEeHUS
YCTPOMCTBO Pa3yIIOTHEHUS KaHAJIOB
(GUIBTp BEPXHUX YAaCTOT

GUIBTP HUKHUX YACTOT

¢em maMATh

(dbopMHUpoBaHHE PHCYHKA

¢ 0OpaTHOM CTOPOHBI MOIOKKH
dbynnepen

(YyHKUIMOHAJIBHBIN y3€el
XapaKTPUCTUKA OOpaTHOM CBSI3U

XAMHYECKOE OCAXKICHUE U3 Ta30BOi (pa3sl
1upo-aHaIOTOBBIN MpeodpazoBateis (L{AIT)

ppoBOH KOMIIAPATOP

dpoBas UHTErpajbHasi cCXeMa
ndpoBOE MHIUKATOPHOE YCTPONCTBO
undpoBoOH KITr0U

1M poBbIE 3aIOMUHAIOLIUE YCTPOMCTBA
yacToTa

gacToTHasi 001acTh

YaCTOTHAs XapaKTEePUCTHKA

4aCTOTOMEPHBII MOCT

YUl

IIMPUHA M0J0CHI IPOIyCKaHUs
LIMpPHUHA CIIEKTpa
IIMPOKOIIOJIOCHBIA YCHIIUTEND
mudparop

SKBHUBAJICHTHAs CXeMa
IEKTpUYeCKas LEelb
3JIEKTPUYECKU N BEHTUIb
ANEKTPUUECKUN UMITYJIbC
ANEKTPUUECKUN MTEPEXO]T
ANIeKTpUYeCcKuid mpoboil p—n nmepexoaa

270

143
29
10

135

116

184

247

164

45
170
172
158

72
128
125
126
126
127
127
165
166
33,
167
165

72

47

47

64

74
157
143
142
141
221
141



AIEKTPOIIFOMUHECIIEHTHBIE NHIUKATOPbI
EKTPOMArHUTHBIA KITHOY
AJIEKTPOH

AJIEKTPOHHO—JTy4YeBas JUTOrpadus
AJIEKTPOHHO-Ty4eBas TpyOka
AIEKTPOHHBINA KIIFOY
IEKTPOXPOMHBIE MHIUKATOPbI
JIEMEHT JABYXCTYINEHYATOMN JIOTUKU
AJIEMEHT MHTETPaIbHOU CXEMBbI
JIEMEHT OJIHOCTYIIEHYaTON JIOTUKH
IMUTTEP

SMUTTEPHBIN IIEPEXO]
SMUTTEPHBIN OBTOPUTEIH

addext xo3edcona
addexruBHOCTH KIT/]

Kitabda verilmis terminlor
(azarbaycan dilind?)

aktiv (is¢1) zona (tobaqo)

aktiv rejim

aktiv slizgac

aktiliator

akustik elektron fazadoyisdirici

akustik elektron generatoru

akustik elektron giiclondirici

akustik elektron qurgulari

akustik elektronika

akustik longitmo xotti

akustik optik qurgu

akustik optika.

akustik yaddas qurgusu

akustoelektron element

amplituda xarakteristikas1

amplituda mohdudlasdiricilari
271

146
147
147
148
153
151
144
155
76
155
156
156
156
218
146

20
22
21
24
16
16
12
13
17
10
19
20
11
15
32
34



amplituda—tezlik xarakteristikasi
analoq acar

analoq integral sxem

analoq kommutator
analog-ragom ¢eviricisi

ardicil oks olago

asinxron qurgular

asag1 tezlik stizgoclori
asilandirmanin bor ilo dayandirilmasi
asqar

asqar soviyyslori

asqar zonast

asgarlama

attenyuator

avtoepitaksiya

avtogenerator

avtomatik korpli

avtonom invertlosdirici
avtoragslor rejimi

ayirma rejimi

baglanma bucagi

baglayic1 tobago
bakminsterfulleren

baza

bazanin qalinliginin modulyasiyasi
bipolyar tranzistor

bipolyar tranzistorun qosulma sxemlori

biryarimperiodlu diizlondirici
bir pilloli montiq elementi
bit, bayt

bloklayic1 generator

bdhran coroyani

bdyiik hibrid inteqral sxem
boyiik inteqral sxem

Bul cobri
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33
34
36
34
35
91
41
247
63
188
189
189
136
41
184
23
42
190
40
108
38
48
65
48
48
57
79
180
155
59
60
100
226
227
62



buraxma zolaginin eni
comlayici

corayan agarl

corayan asiricisi
coroyan oksetdiricisi
carayan guzgusu
coroyan kasici

coroyan stabillosdiricisi
corayan tokrarlayicisi
coroyana goro oks olaqo
Cozefson effekti
Cozefson kontakti
ceviricilor

ceviricilor texnikasi
ceviricilorin idara sistemi
cevrilmis diod

¢opar tutumu

¢ip

CIXIC1 saygac

cix1s Uizro budaqlanma omsal
¢Okdiirtilmo

Darlington ciitii
demultipleksor

desibel (dB)

desifrator

diak

dielektrik

dielektrik dalgaotiiriicti
dielektrik giiclondirici
dielektrik itkilori
dielektrik qavrayiciligi
dielektrik niifuzlugu
differensial (gliclondirici) kaskad
differensial komiyyot
differensial miigavimot

273

47
25
106
106
106
106
105
107
106
105
219
220
97
97
98
46
48
72
112
158
118
89
116
108
111
49
119
122
120
120
122
121
53
123
123



differensial signal
differensiallayict qurgu
diffuziya

dinamik diapazon

dinamik element

dinamik rejim

dinistor

diod acar1.

diod tiristor

dizyunksiya

doyma rejimi

domen magnitelektronikas1
dreyfli tranzistor

dreyfsiz tranzistor

diiz istiqgamot

effektivlik

ekvivalent sxem

elektrik dovrasi

elektrik impulslari

elektrik kecidi

elektrik ragslori giiclondiricisi
elektrik ventili

elektroxrom indikatorlar
elektroliiminessent indikatorlar
elektromaqnit agar
elektron

elektron acar

elektron giic qurgular1
elektronlarin yiiriikliyli yliksok olan tranzistor
elektron-siia borusu
elektron—siia litografiyasi
elementlorarasi birlosmo
emitter

emitter kegidi

emitter tokrarlayicisi
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123
124
125
139
139
139
132
131
132
134
137
136
137
124
164
140
157
143
142
221
143
144
145
146
147
148
152
150
183
154
148
210
156
156
156



enli zolaql giiclondirici
oks corayan

oks olago

oks alago (dovrasinin Gtiirma) omsali
oks olago xarakteristikas1
oksetdirici qurgu

ovoz etmo sxemi
flos-yaddas

fulleren

funksional qovsaq

gallium arsenid
germanium Ge
gorginliyin asagi soviyyasi
gorginliyin yuxari soviyyasi
girator

girig xarakteristikasi

gizli taboaqo

gostarici

gdyordilmis kecid
gbzloma rejimi

giic boliiclisii

giiclondirici kaskad
giiclondirici.

giiclondirmo omsali
giiclondirmo siniflori
halvanik rabito
hamarlayici stizgaclor
harmonik rogslor generatoru
hazir kanal
heteroepitaksiya
heterogen kegid
heterokecid
hetterlosdirmo

halledici giiclondirici
hibrid inteqral cxem
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64
44
43
159
158
135
157
164
171
172
173
175
246
184
179
193
66
135
178
174
41
30
31
29
27
174
43
181
155
181
182
182
176
89
185



hipersas langitma xattlori
homoepitaksiya

homogen kecid

xottilik

xiisusi (ixtisaslagdirilmis) inteqral sxem
idara bucagi

idars olunan corayan monbayi
idaro sxemi

idaroedici elektrod

idaraedici p—n ke¢idli saha tranzistoru
idaroetmo sistemlori

idaraolunan diizlondirici

iki rozali saha tranzistor

ikilik vurucu

ikilik-onluq ¢evirma

ikigat injeksiya rejimi
ikiyarimperiodlu diizlondirici

iki pilloli montiq elementi

mpuls qurgulari

impuls miigavimati

indikator

induksiya olunmus kanal
infraqirmizi is1q diodlu
infraqirmiz1 tosvir formalasdiricisi
injeksiyali lazer

inteqral diod

inteqral giiclondirici

integral mikroelektromexaniki sistemlor (IMEMS)

inteqral mikrosxem (IMS)
inteqral mikrozond

integral optik sxem

integral sxem (iS)

integral sxemin elementi
integral sxemin komponenti
inteqral sxemlarin etibarlilig
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186
184
184
239
40
94
96
94
174
224
95
96
138
50
51
137
171
155
187
188
135
190
191
191
192
201
200
205
209
205
207
203
76
76
116



inteqgral tenzoverici
inteqrallayict qurgu
inteqrasiya dorocosi.
inteqrator

intellektual cihaz.
intellektual sensor
intellektual verici
interferometr

invers rejim

invers tobogo

inversiya

inverslosdirici
inverslosdirici giris
inverslosdirici giiclondirici
invertor

ionlarin konsentrasiyasinin doyismosine
hassas olan saha tranzistoru
ISTISNAEDICI YAXUD montiq elementi
is181n agqar udulmasi
15181 moxsusi udulmasi
151q diodu

is1q stialandiran diod
izolyasiya

izolyator

kanallar1 seyraldici qurgu
kaskadlagdirma

kegirici

kecirici kanal

keramika

koskin kecid

kod ¢eviricisi

kollektor

kollektor kegidi

kombinasiali roqgomli qurgular.
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208
208
113
208
209
209
209
214
215
216
215
73
217
86
73

217
38
158
46
239
233
217
119,
199
116
68
90
69
69

81
81
81
82



kommutasiya bucagi

komparator

kompensasiyali stabillosdirici
kompenso olunmus yarimkecgirici
komplementar MOY tranzistor
kondensator

konsentrasiyadan asili olan asilandirma
kontakt hadisolori

kontakt litoqrafiyasi

kontakt potensiallar forqi

kontakt sahosi

konyunksiya

korpussuz yarimkegirici cihaz
kovalent rabito

korpl sxemi (dovrosi)
krioelektron cihaz
krioelektronika

kriogen elektronikasi

kristal osasinda lazer

kristal gofasi

Kvars generatoru

qabaglama bucagi

Qann diodu.

qarsiligh daraqsokilli gevirici
gaz fazadan kimyovi ¢okdiiriilmo.
geyri—xaotti element

geyri—xatti tohriflor omsali

lazer (is1q dalgalarinm stimullasdirilmisg
stialanma ilo giiclondirilmasi)
longitmo xotti

lifli 151q Gtiirticiisii

lifli optika

lifli-optik element

lifli-optik sensor

litografiya
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84
84
85
85
87
67
90
92
91
93
61
90
231
99
64
101
103
103
103
229
104
37
178
212
72
135
81

228
115
160
161
160
161
238



liiminessensiya

maye dielektriklor

maye Kristal

maye kristal indikatorlar1
maye kristal modulyator
maye metallar

maye yarimkegirici
mohdudlasdirici diod
mohsuldarliq

moxsusi keciricilik hissasi
monfi oks olaqo

mansob

mantiq cabri

montiq elementi

montiq elementinin tohriflora davamliligi

montiq qurgusut

mantiq saviyyslorinin diigkiisii
montiqi omoliyyat

montiqi hasil

mantiqi xabar

montiqi inkar

montiqi toplama
mikroelektronika
mikromiiharrik

mikrosxemin topoloji ¢ertyoju

movcud kanal

miigayiss qurgusu

miistoqil invertlosdirici

nohong maqgnit miiqavomati
onlug—ikilik ¢evirma.
periferiya cihazlari

p—n kecidin desilmosi

p—n ke¢idin diiz qosulmas1
p—n kecidin elektrik desilmasi
p—n ke¢idin selvari desilmoasi
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248
236
234
235
235
237
237
68
140
214
113
137
62
243
213
240
241
246
90
246
215
134
202
24
77
155
84
190
177
109
94
64
221
141
42



p—n ke¢idin tarazliq halt

p—n kecidlo tocrid edilmo

rejektor siizgoac

reversiv saygac

rogomli indikator qurgusu

rogamli inteqral mikrosxem

rogomli yaddas qurgulari

ragom—analoq cevirici

rogamlil acar

rogomli miigayisa qurgusu (komparator)
1979

razosi tacrid olunmus bipolyar tranzistor
rozosi tocrid olunmus komplementar saho tranzistoru
rozosi tocrid olunmus saho (unipolyar) tranzistoru
sabit coroyan giiclondiricisi

sabit gorginlik ¢eviricilori

sahs tranzistoru

saygac

seqnetoelektriklor

selvari tranzistor

solis kegid

somaralilik

saskegirici

sasoturucu

soth ortiiyiiniin ¢okilmosi

saviyys doyisdiron sxem

soviyys mohdudlasdiricisi

sxemin imtinasi

sxemin tosvirinin althigin

oks sothindon formalasdirilmasi

signalin artma muiddati

silindrik maqnit domenlori osasinda montiq elementi
silindrik maqnit domenlori generatoru
simmetrik diod tiristor

simmetrik tranzistor
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222
225
47
49
126
126
127
130
128
125
174
194
86
197
132
133
162
99
159
42
178
140
11
11
80
232
231
77

45
66
246
64
49
50



simmetrik triod tiristor
sinxron fazal signali zaiflotmo omsali
sinxron fazali signal
sinxron qurgular
sinxronlasdirici signal
sinxronlagdirma
sinxronlagdirma rejimi
sizma corayant
spektrin eni

statik induksiyali bipolyar tranzistor
stini kommutasiya
surgu

sifroagict

sifroloyici
sifrooxuyucu

takt signali

tam comloyici
teplovizor

tezlik

tezlik boliiciisii

tezlik ceviricisi

tezlik xarakteristikas.

tezlik diapazonu

tezlik 6lgon korpii

tezlik sintezatoru

tezlik vurucusu.

tezliyi korrekto edon qurgu
tobaqoli inteqral sxem
tabagonin qalinligi
tocriibonin plani (planlagdirilmasi)
torkibi tranzistor.

toplayict

topologiya
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50
83
84
78
79
78
239
231
47
55
40
174
111
75
111
79
171
191
165
166
169
33,
167
166
165
170
167
166
163
230
118
89
138
77,
230



topologiyanin layihalondirilmasi vo yoxlanmasi
triak

trigger

udulma omsal
uygunlasdirilmis inteqral sxem
unipolyar tranzistor

umumi bazali sxem (UB).
umumi kollektorlu sxem (UK).
umumi emitterli sxem

VO montiq elementi

YAXUD montiq elementi
yarimcamloyici

yarimkegirici lazer

YOX montiq elementi
yoxsullagmis tobago

yuxari tezliklor suzgaci

yiik xotti

yiik injeksiyali cihaz

yiik rabitoali ¢ihaz
yiikdasiyicilar

yiikdastyicilarin injeksiyasi
yiikdastyicilarin ytiriiklityii p
yiiklonma gabiliyyati.
zoifladici

zanginlosmis tabaqo

zolaq stizgaci

zolaqlar iizro buraxic1 siizgoc
zolaglar iizro saxlayan siizgac
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118
50
58

85
182
82
83
83
37
40
180
225
127
117
184
238
72
71
67,
69
70
70
76
41
157
46
46
47
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