O.M.SADIQOV, Z.S.MUSAYEV

ELEKTRONIKA

ingilis, rus va azarbaycan dillarinda
izahh terminoloji ligat

Il hissa. M-S
(Magnetic amplifie — Single-stage trigger)

BAKI - ELM - 2013



Miislliflor:

Ray veranlar:

Elmi redaktorlar:

fizika—riyaziyyat elmlori namizadi,
dosent Ogtay Macid oglu Sadiqov

fizika—riyaziyyat elmlori namizadi,
dosent Zabit Somad oglu Musayev

AMEA-nn miixbir tizvi, fr.e.d.,
professor C.S. Abdinov

Milli Aviasiya Akademiyasinin “Avionika”
kafedrasinin mudiri, f.r.e.n.,
dosent 1.9. Isgandarov

AzTU-nun “Elektronika” kafedrasinin
professoru, t.e.d. C.I. Obilov

AzTU-nun EAKE kafedrasinin midiri, t.e.n.,
dosent R.M.Rahimov

AzTU-nun “Elektronika” kafedrasinin
professoru, f.r.e.d., amokdar elm
xadimi Z.9.isgandarzads

AzTU-nun “Elektronika” kafedrasinin
dosenti, f.r.e.n. M.R.Axundov

ISBN 978-9952-453-40-9

2301000000

655(07)-2013

©. O.M.Sadiqov, 2013
©. Z.S.Musayev, 2013



MUNDORICAT

O SOZuvveeeeee ettt st ea e 4

Kitabda gabul olunmus asas ixtisarlar (rus dilinda)................. 5

Kitabda gabul olunmus asas ixtisarlar

(azorbaycan dilinda).........cccovieiiiiie s 7

[ZahI1 THZO....cvvveiececeeveec ettt e 9

Kitabda verilmis terminlor (ingilis dilinda)...........ccccccovenee. 281
Kitabda verilmig terminlor (rus dilinda)..........cccccoovvineinnne. 292
Kitabda verilmis terminlor (azorbaycan dilindo).................. 302
OAODIYYAL. ... 312



ON SOZ
Hormatli Oxucu!

”Elektronika — ingilis, rus va azarbaycan dillorinds izahli ter-
monoloji ligat”in 11 hissasini Sizin diqgstiniza togdim edirik. |
hissado oldugu kimi, burada da asas mogsodlordon biri Azor-
baycan dilinds elektronika iizro vahid terminologiya yaratmag-
dir. Kitabin qurulusu va stilini oldugu kimi saxlamus, elektron
cihazlarin vo qurgularin, homginin hamin cihaz vo qurgularin
isinin osaslandig fiziki hadisalor vo effektlorin adlarini hor g
dildo vermisik. Kitabin birinci hissasi isiq iizii gordiikdon sonra
Sizin verdiyiniz bir sira toklif vo iradlarinizi nozaro almisiq.
Kitab tizorinds is zaman istifado etdiyimiz miixtalif monbalori
aragdirmis vo bir sira terminlarin adabiyyatda rast galon bir ne¢o
variantin1 géstarmisik. Bundan basqa verilon terminlora aid rus
vo azorbaycan dillorinds moqalalor tortib etmisik. Bir ¢ox
mogalalar nisbaton daha genis sokildos tortib edilmisdir.

Sonda kitab tizarinda isloyarkan miizakiralords 6z toklif va
iradlar1 ilo yaxindan istirak etmis homkarlarimiza — Azorbaycan
Texniki Universitetinin “Elektronika” kafedrasinin biitiin omok-
daslarina tosokkiiriimiizii bildiririk. Homginin bu kitabin daha da
dolgun va faydali olmasi tiglin 6z dayarli maslshatlarini vermis
roycilora: AMEA-nin miizbir iizvii, fr.e.d., professor C.S.
Abdinova, AzTU-nun “Elektronika” kafedrasinin professoru,
t.e.d. C.I. Obilova, Milli Aviasiya Akademiyasinin “Avionika”
kafedrasinin miidiri, t.e.n., dosent 1.8. Isgondarova, AzTU-nun
EAKE kafedrasinin miidiri, t.e.n., dosent R.M.Rshimova 6z
dorin minnotdarligimizi bildiririk. Kitabin yazilmasina 6z diqqgeat
Vo gaygisini, biliyini vo vaxtin1 aSirgomoayon, olyazmasini
diggetlo oxumus va bir ¢ox faydali toklif vo iradlarini bildirmis
elmi redaktorlar, smokdar elm xadimi f.r.e.d., professor Zarifa
xanim Isgondarzadoys vo dosent Mahmud Axundova 6z xiisusi
minnatdarligimizi bildiririk.

Mialliflor



OcHOBHBIE COKpalllCeHUS, IPUHATHIC B KHUT'e
AJIY — apuMeTHKO-TOTHYECKOE YCTPOUCTBO
B/1 — BeuHsbIli 1BUTATENb
I'JIMH — renepatop TMHEMHO-U3MEHSIONIUXCS HATPSAKECHHUIN
I'TIMH — reneparop npsiMOYTOJIBHBIX UMITYJILCOB HAIIPSKEHUN
I'CK — renepaTop cuHycOuaNbHBIX KOJICOAHUMN
3¥Y — 3anoMuHaroIee yCTpoOUCTBO
NBOII — uCTOYHUK BTOPUYHOTO JIEKTPONUTAHUS
NI" — uMnysIbCHBIN TEHEPATOP
N1 — uMnyibCHBIN TuoA
NNC — uzmeputenbHast ”HPOpMalMOHHAS] CHCTEMa
NJI — u3mepurenpHas TMHUA
NII — ucToyHuk nuTaHus
KI" — kBaHTOBBI reHepaTop
KHU — xpemHuii Ha U3054TOpE
KHC — kpemHunii Ha candupe
KC — xBaHTOBBII1 cueTUNK
KT — kBanTOBas Touka
KY — kBaHTOBBIN yCHIUTED
K3 — xBaHTOBas ANEKTPOHMKA
KOM — KkBaHTOBO-3JIEKTPOHHBIA MOIYJIb
MI" — MoneKyJISIpHBIN T€HEPATOP
MI'/I- reHepaTOp — MarHUTOTUAPOIUHAMUYECKUM TEHEPATOP
MJIIT — MeTanmi-au3aeKTPUK-TIOJYIIPOBOJHUK
MMUC — marHUTHBIE UHTETPATIbHBIE CXEMBI
MOIT — MeTaJII—OKCUA—TIONYTPOBOTHUK
MOSMC — MUKPOONITOAIEKTPOMEXAHUUECKUE CUCTEMBI
MII — marsuTHas: TPOHULIAEMOCTH
MIT — mukpomnporiieccop
MIIII — MarHUTHBIN TOIYTIPOBOIHUK
MP/] — MaraHuTOpe3uCTUBHBIA JATYUK
M3 — MUKPO3JIEKTPOHUKA
MOMC — MUKpPO3JIEKTPOMEXAHUYECKHUE CUCTEMBI
MOO®II — MHOTO31€MEHTHBIN (POTONPUEMHHUK
HPT — navanbHas pabouast Touka
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OJC — orpuniatenbHoe nudpepeHIuanbHOe CONMPOTUBICHHE
O3Y — onepaTUBHOE 3alIOMHHAIOIIEE YCTPOHUCTBO

OH — onopHoe HanpsKkeHue

OP — ontuueckuii pe3oHaTop

OC — onTuyeckas CBsA3b

OV — onepanvOHHBIN yCUIIUTENb

OD — onTO’IIEKTPOHUKA

ODII — oNTO’NEKTPOHHBIN NTEPEKIIOYATEID

OOT — 0AHO2IEKTPOHHBIN TPAHZUCTOP

ODY — 0aHO2IEKTPOHHOE YCTPOHCTBO

[1b — moTeHuMaNbHBINA Oapbep

[13VY — nocTrossHHOE 3aIOMUHAOLIEE YCTPOMCTBO

I[TYKD — ipubops! 1 ycTpoiiCTBa KBAHTOBOM AJIEKTPOHHUKHU
[IJINC — nporpamMmupyeMast JIOrH4ecKkas HHTerpajibHasl cXeMa
[TIOM — npueMHHUK ONTUYECKOTO U3IIyYEHUS

[NIOC — nonoxxkurenpHas oOpaTHasi CBA3b

[IT — rutanapHas TEXHOJIOTUSA

ITY/] — mO3UIIMOHHO—4YBCTBUTEJbHBIN IETEKTOP

PIIY — pagnonepenaromme ycTporucTsa

PY — pe3onaHcHbIN yCHIMTEID

CBY- s1ekTpoHMKA — CBEPXBBICOKOYACTOTHASI 3JIEKTPOHUKA
CD — cusioBasi HIEKTPOHUKA

COYVY — cuoBoe 3IEKTPOHHOE YCTPONCTBO

YM — yCuUnmTenp MOIHOCTH

®P — doTope3uctop

OCY — dazocnpuraroiee ycTpoucTBo

OYX — (pazouacToTHAs XapaKTEPHUCTHKA

OUD — hOTOUYBCTBUTEIBHBIE JIEMEHTHI

OOII — GoTOINEKTPOHHBIH TPUOOP

®OC — GoTOIMEKTPOHHAS CIIEKTPOCKOITHS

OBV — PoTONEKTPOHHBIA YMHOKHUTEb

IM/I — ummHIpUYeCKUE MarHUTHBIE JJOMEHBI

HIb — 6apwep LloTTKH

INM — mupOoTHO—MMITYJIbCHOE MOAYJIUPOBAHUE

SAMP — snepHblii MATHUTHBINA PE30HAHC
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Kitabda gabul olunmus asas ixtisarlar

BEQ — birelektronlu qurgu

BET — birelektronlu tranzistor

BIN — baslangic is¢i ndqta

CEFQ — ¢oxelementli fotogabuledici
DG — dayaq gorginliyi

DGIG - diizbucagli gorginlik impulslar1 generatoru
DM — daimi miiharrik

DYQ — daimi yaddas qurgulari

EGQ — elektron giic qurgusu

OG — omaliyyat giiclondiricisi

OYQ — omali yaddas qurgusu

FEC — fotoelektron cihaz

FEC — fotoelektrik ¢oxaldicisi

FES — fotoelektron spektroskopiya
FHE — fotohoessas element

FR — fotorezistor

FSQ — faza stiriisdiiriicii qurgu

FTX — faza—tezlik xarakteristikasi

GE — giic elektronikasi

GG — giic giiclondiricilari

HMQ — hesab—montiq qurgusu

XDGG - xatti doyisan gorginliklar generatoru
IEM — impulsun enina modulyasiyasi
IG — impuls generatoru

IUS — izolyator {izorindo silisium

IYT elektronika — ifrat yiiksok tezliklor elektronukasi
KE — kvant elektronikasi

KEC — kvant elektronikasinin cihazlari
KEM — kvant—elektron modulu

KG — kvant giiclondiricisi

KG — kvant generatoru

KN — kvant ndqtasi

KS — kvant saygac1

QM — gida manbayi



MDM — monfi diferensial miigavimat
MDY — metal—dielektrik—yarimkegirici
ME — mikroelektronika

MEMS — mikroelektromexaniki sistemlar
MG — molekulyar generator

MHD — m6vqeys hassas detektor
MHD-generator — magnit hidrodinamik generator
MIS — magnit integral sxem

MN — maqnit niifuzlugu

MOEMS — mikrooptoelektromexaniki sistemlor
MOY — metal-oksid—yarimkegirici

MP — mikroprosessor

MRV — magnit rezistiv sensor

MsOO — miisbat oks alage

MYK — maqnit yarimkegirici

NMR — niivo magnit rezonansi

OE - optoelektronika

OEA — optoelektron asirici

OR — optik rezonator

OSQ - optik siialanma gabuledicisi

OYQ — operativ yaddas qurgusu

OX — dlcii xotti

OMS — 6l¢ii molumat sistemi

PC — potensial ¢opor

PIMS — programlasdirilan inteqral mantiq sxemi
PT — planar texnologiya

RG — rezonans giiclondirici

ROQ - radioétiiriicii qurgular

SMD - silindrik magnit domenloari

SRG - sinusoidal rogslor generatoru

SUS — sapfir iizerinda silisium

SC — Sotki ¢opoari

TEQM — tokrar elektrik gida moanbayi
YQ — yaddas qurgusu



IZAHLI LUGOT

Magnetic amplifier

— MazHumHbll ycuaumensb. MarHuTHBIM yCHIIUTENIEM Ha3bl-
BAETCS IEKTPOMATHUTHOE YCTPOMCTBO, C MMOMOIIBIO KOTOPO-
ro cya0blil AJEKTPUUECKUI CUTHAN (HapuMep, HE3HAUUTEIb-
HOE M3MEHEHUE 3. J. C, HAMPSHKEHUS WA TOKa) MOXKET ObITh
npeoOpa3oBaH B CUTHAJ 3HAYUTEIHHO OOJBIIEH MOITHOCTH.
MarHuTHBIN YCUIIUTENIb COCTOUT M3 MarHUTOMPOBOJA U 00-
MOTOK. B mpocreiiniem cirygyae MarHuTHBIN YCHIIMTENb — 3TO
yrIpaBJsieMasl TIOCTOSTHHBIM TOKOM HMHJIYKTHBHOCTB, KOTOpas
BKITIOYAETCS B IIETh MEPEMEHHOT0 TOKa TOCJIEI0BATEIHHO C
Harpy3kou. MarHuTHbIi YCWIMTENb HWCIIOJIB3YETCA Ui Y-
BOCHHUS YaCTOThI, OCCKOHTAKTHOTO TICPCKIIIOUCHUS TOKOB
(6eckoHTAaKTHOE peie), A CTaOWIN3allui HaIpsHKEHUS T1-
TaHus, Ui MoayJsauu curdainoB BY curnanamu HY u T.1.

— magqnit giiclondiricisi. Magnit giiclondiricisi elektromaqgnit
qurgusudur. Bu qurgunun komoayils zaif elektrik signali (mo-
salan, e.h.q., gorginlik va ya caroyanin ciizi doyismasi) boyiik
glico malik signala g¢evrilo bilor. Magnit giiclandiricisi magnit
oOtiiriictidon vo sargilardan ibarotdir. On sado halda maqgnit
giiclondiricisi doyison corayan dovrasing yiik ilo ardicil qosul-
mus, sabit corayanla idars olunan induktivlikdir. Magnit giic-
landiricisi tezliyi ikiqat artirmag, coroyani kontaktsiz asirmaq
(kontaktsiz rele), qida gorginliyini stabillosdirmok, yiiksok
tezlikli signallar1 asag tezlikli signallarla modulyasiya etmok
liciin vo S. magsadlarlo istifads edilir.

Magnetic breakdown

— MazHumHulilt npoodou. KsantoBoe TYHHEIUPOBAHUE DIICKTPO-
HOB IIPOBOAMMOCTH B MAIHHTHOM IIOJIC MCKAY KIIaCCHYCC-
KHUMH DJICKTPOHHBIMUA Op6I/ITaMI/I, COOTBCTCTBYIOIIUMHU pPa3-
HBIM DHCPIr¢TUYCCKHUM 30HAM.



— magnit desilmasi. Magnit sahosinds kegirici elektronlarin
miixtolif enerji zonalarina uygun olan klassik elektron
orbitlori arasinda kvant tunellonmoasi.

Magnetic film

— Maznumnasa naexnka. CIoll MarHUTHOTO BellecTBa (OOBIYHO
beppo— wiu ¢GeppuMarHeTHKa) TOJIIMHOW OT J0JIed HaHO-
MeTpa JI0 HECKOJIBKHX MHUKPOMETPOB C PSJIOM OCOOCHHOCTEH
aTOMHO—KPHCTAUTNYECKONH CTPYKTYPhI, MAarHUTHBIX, O3JICK-
TPUYECKUX U JAPYTUX CBOMCTB, OTIMYAIOIIMX IICHKY OT Mac-
CHUBHBIX MAarHeTMKOB. MarHuTHas IJICHKAa — BaXKHBIH Ma-
Tepraj COBPEMEHHON TEXHHUKH (MHTEIPATIbHOM DJIEKTPOHHUKH,
CBY-—rexHuku U Jp. oTpacieil). MarHUTHbIC MJICHKH HAIUTHA
[IMPOKOE MPUMEHEHHE B BBIUHCIUTEIBHOW TEXHHUKE M aBTO-
MaTHKE, B ONTOYJICKTPOHUKE U MHTErpajibHOM ontuke. Ha Oa-
3¢ MArHMTHBIX IUICHOK BO3HMKIA HOBas OTPACib HAyKH H
TEXHUKH — MarHUTHas MUKPOIJICKTpoHHKa. [lmeHouHas (vH-
TerpalibHasi) TEXHOJIOTHS IMO3BOJISIET peliaTh aKTyaabHbIE 3a-
a4 MHUKPOMHHHUATIOPH3AIMHA DJIEMEHTHOH 0a3bl M CXEMO-
TexHuku JBM.

— magqgnit tabagasi. Magnit maddonin (adoton ferro— vo ya
ferrimaqgnit) qalinligi nanometrin hissalarindon bir nego mik-
rometro godor olan tobagoasi. Magnit tobaganin atom—kristal
qurulusunun, maqnit, elektrik va digar xassalorinin bir sira
xiisusiyyatlori var ki, bu xiisusiyyatlor onlari iri 6lgiilii niimu-
nalordon farglondirir. Magnit tobagolori miiasir texnikanin:
inteqral elektronikanin, IYT-texnikanin vo bir sira digor
sahoalorin miithiim materiallarindandir. Maqgnit tobagolori he-
sablama texnikasinda vo avtomatikada, optoelektronikada va
inteqral optikada genis totbiq edilir. Magnit tabogolori asasin-
da elm vo texnikanin yeni bir sahosi — magnit mikroelek-
tronikas1 yaranmigdir. Tobagoli (integral) texnologiya EHM-
i element bazasmin vo mikrominiatiirlogdirilmasinin aktual
moasalalarini hall etmoys imkan yaradir.
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Magnetic integrated circuit

— maznumnole unmezpanvhnovle cxemvt (MHUC). Kinacc UC, B
KOTOPBIX JUIsl XpaHEHUsI U 00pabOTKM MH(POPMALMH HCIIOIb-
3YIOTCSl MAaTHUTHBIE MaTepuanbl (Marnetuku). Hanbomnee usz-
BecTHBI MarHuTHBIC IC Ha OCHOBE TJICHOYHBIX MATEPHAJIOB C
MWIMHAPUICCKAMHA MAarHUTHBIMH JIOMEHAMHU, MarHUTOOIITH-
yeckue C, CBY UC ¢ pepputoBsiMU 311€MEHTaMU. Maruur-
Hele UC na UM/ npenHa3sHayeHbl AJisI CO3JaHUS 3allOMHU-
Haromux ycrpouctB (cm. Memory device). MarauToonTtu-
gyeckue VC mpemHa3HavYeHbl IS YIIPABICHUS CBETOBBIMU I10-
TOKaMU WU JUISl UX TPeoOpa3oBaHMsI HA OCHOBE MAarHHTO-
ontuueckux 3pdexToB. [IpuMepsl UCTIOIB30BaHUS MarHUTO-
ontuueckux MC: MOAymsITOpPBI, KOMMYTATOPBI, 3JEMEHTBI
JTUCTIIIEMHON TEXHUKH U JIP.

— magnit inteqral sxem (MIS). Magnit inteqral sxemlordo mo-
lumat1 saxlamaq va emal etmak ii¢lin maqnit materiallar1 —
magnetiklor istifads edilir. Silindrik magnit domenlari (SMD)
olan tobagoli materiallar asasinda MIS, magqnitoptik IS, ferrit
elementlori olan IYT MIS daha genis yayilmisdir. SMD
osasinda MIS yaddas qurgular yaratmaq iigiin nozordo tutul-
musdur (bax: Memory device). Maqnit optik 1S—lor isiq selini
idara etmok vo ya maqgnitoptik effektlor hesabina onu ¢evir-
mok iiciin nozordo tutulmusdur. Maqnitoptik MiS—in totbigine
misal olaraq modulyatorlari, kommutatorlari, displeylorin
elementlorini va s. géstarmoak olar.

Magnetic modulator (magnettor)

— MazHUmMHLI MOOyaamop. MoaynsaTop, B KOTOpoM Ipeobpa-
30BaAHUC HHU3KOYACTOTHOI'O JJICKTPHUUYCCKOIO CUTHAJIa B IICPC-
MCHHOC HAIIPAKCHUC 0oJjiee BBICOKOM YaCTOTBI OCYyIICCTBII-
seTCs C MCIOJb30BaHUEM HEIMHEHHBIX CBOWCTB (peppomar-
HHUTHOI'O MaTcpuraja.

— magnit modulyator. Magnit modulyatorlar ferromagnit mate-
rialin qeyri—xotti xassolorindon istifado etmoklo asag: tezlikli
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elektrik signalin1 daha yiiksok tezlikli doayison gorginliys
ceviron qurgudur.

Magnetic permeability

— maznumnasn nponuyaemocms (MII). Ouzndeckas BEIUYMHA,
XapaKTepu3yIolas CIOCOOHOCTh BEUIECTBA M3MEHSTh CBOIO
MarHuTHyr WHAYKIUo (B) mpu BO3AEHCTBHH MarHUTHOTO
nosst (H). Jlns uzorponubix Bemects u=B/H. B anusorpon-
HBIX Tejax, Hanpumep B Kpucraimnax, MII aBnserca TeH-

30pHOI BEITMYMHOM: B, = Hy (i=1,2,3). B 3aBucumoctu

3

ik
OT TOr0, B KAKOM MAarHHUTHOM I10JI€ U3MEPAETCS MarHUTHas
MPOHMIIAEMOCTh — B CTATHYECKOM WJIH ITEPEMEHHOM — €€ Ha-
3BIBAOT COOTBETCTBEHHO CTATHUYECKON MM TuHaMudeckoi. C
TOYKH 3peHUst dieKTpoauHaMukn MII aHagoruyHa IUdJIeK-
TPUYECKOM MPOHMIIAEMOCTH € M CHMMETPUYHO C HEH BXOIUT
B TaKk Ha3bIBAEMbIC MaTE€pPHUAIbHBIC YPAaBHEHHsI, ONPEIEIss, B
YaCTHOCTH, TIOKa3aTellb mpenoMienus cpeapr: n=( & )Y

— magnit niifuzlugu (MN). Maqnit niifuzlugu (1) magnit sahosi
(H) tosir etdikdo maddeonin 6z maqnit induksiyasimni (B)
doyismok gabiliyyatini xarakterizo edan fiziki kemiyyatdir.
Izotrop maddalar ti¢iin p=B/H. Anizotrop maddalords, mass-

. . . 3
lon kristallarda, MN tenzor komiyyatdir: g _
9 , amiyyas B; = kél Hy Hy

(1i=1,2,3). Magnit sahasinin statik vo ya doyison olmasindan
asili olarag MN statik vo ya dinamik ola bilor. Elektro-
dinamika baximindan MN ¢ dielektrik niifuzluguna analoji
komiyyatdir va bir sira tonliklora onunla birlikda daxil olur.
Masalon, bu iki kemiyyat birlikdo miihitin sindirma omsalini

toyin edir: n=( & p)*2.

Magnetic reluctance (reluctance)

— macHumnoe conpomueienue (MC). Bennunna, paBHas OT-
HOLIECHUIO MarHUTOABHMXKYILEW CHJIBI K MAarHUTHOMY IOTOKY,
IpUMeHseMas B pacyeTax MarHuTHeIX neneul. [Tonstue MC

12



00pa30BaHO MO aHAJIOTUHU C TIOHATHEM DJIEKTPHUYECKOTO COT-
poTuBJIeHUA. DTa (opMalibHasl aHAJIOTHUs, MOCKOJIbKY (U3U-
gyeckasi mpupoja 000uX 3THX CONPOTUBIEHUH paznuunbl. MC
Rm B TaHHOM OIHOPOJHOM YYaCcTKE MAarHUTHOM IIETTH MOYKET
ObITH BbIUMCIIEHO O popmyne: Ry=L/us, rae L u s — nnmuna u
CeUeHHE ydYacTKa MAarHUTHOM UEeNH, |I-MarHWTHAas TPOHH-
L[a€MOCTb.

— magqnit miigavimati. Maqnit miiqavimoti magnit harokat
qiivvasinin magnit selino nisbatina borabor olan komiyyatdir.
Bu komiyyot maqnit dovralorinin hesabati zamani istifado
edilir. Manit miigavimati anlayisi elektrik miiqavimoti anla-
yisinin magqnit analoqu kimi daxil edilmisdir. Lakin bu ana-
logiya formal xarakter dasiyir, ¢iinki elektrik vo maqgnit mii-
gavimatlarinin tabiati miixtalifdir. Maqnit dovrasinin verilmis
bircins hissesindo magqnit miigavimoatini asagidaki kimi
hesablamaq olar: R,=L/us, burada L vo s — maqnit dévrasi
hissasinin uzunlugu va en kasiyi, u — maqgnit niifuzlugudur.

Magnetic semiconductor

— maznumnstii noaynpoeoonuxk (MIIII). BeiecTBa, KOTOphIE
COYETAIOT B ce0sl MOIYINPOBOJHUKOBBIA THIT POBOAUMOCTH C
MarHUTHBIM yIHoOpsiAoyeHueM. JIpyrumu cioBamH, 3TO Mare-
pHUaNbl MPOSIBISAIONINE KaK CBOMCTBAa (eppOMArHeTUKOB, a
Takke (eppUMarHeTUKOB M aHTU(EPPOMArHETHKOB, TaK U
CBOMCTBA MOJYNPOBOAHUKOB. B xumunueckuin cocta MIIII
BXOJAT MEPEXOAHbIE WM PEIKO3EMeENbHbIE 3JeMeHThl. Hau-
6onee n3ydeHHbIMH ABIsIFOTCS MIIIT Tuma EuX, roe X — O,
S, Se, Te u coemqunenus tuna ACr,X,4, rie A — Cu, Cd, Zn,
Hg, Fe, Co; X —S, Se, Te.

[Ipn mM3MeHEeHUM HAIpPSKEHHOCTH MAarHUTHOTO TOJISI M3-
MEHSIETCSl MPOBOAMMOCTh Marepuana. Kpome storo, MIIII
001a1at0T PAJIOM OCOOCHHOCTEN AIEKTPUUECKUX M ONTHYEC-
KMX CBOMCTB, OTCYTCTBYIOLIMX Y HEMArHUTHBIX IOJYIIPOBOJI-
HUKOB. HanpuMmep, XxapakTepHOi X OCOOEHHOCTBIO SIBIISIETCS
TUTAHTCKOE KPaCHOE CMELIEHHUE Kpasi ONTHYECKOrO MOTIoIe-
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HUS TIpH U3MeHeHuH Temmeparypsl. Tak, y HgCr,Se, kpait
onTuyeckoro noriomenusa cmemaercs ot 0,8 mo 0,3 3B npu
nonmxkenun temreparypsl oT 300 K no 4 K. Hexoropsim
MIIII cBoiicTBeHHBI siBJIeHUSI (poTOMAarHeTu3Ma (M3MEHEHHE
MarHUTHBIX CBOMCTB MpH ocBemenun). Hampumep, B
CdCr,Se, nmpu OCBEIEHUU HM3MEHSIOTCS MarHUTHas MPOHH-
[a€MOCTb, KOIPIUTUBHAS CHJIA U T.JI.

Hocurenu 3apsaa MOryT CHUIBHO BIIMSATH HAa MarHUTHbBIE
ceoricta MIIII. Hanpumep, nerupoannem EuO u EuS yna-
€rcs BIBOE MOAHATH X Ty, a merupoBanueM EuSe nepeBectu
€ro U3 aHTU(PEeppPOMArHUTHOTO B (HEPpPOMArHUTHOE COCTOS-
HUE.

HeoObrunbie cBoiictBa MIIII nenatoT ux nepcrneKTUBHBIMU
JUIS CO3JaHUs SYeeK MaMsTH, JJii TEPMOMArHUTHON U QoTo-
MarHUTHOW 3amucH, JJIs BpalleHUs TJIOCKOCTH MOJISIpU3ALNU
AJNIEKTPOMArHUTHOTO M3JIy4YeHHs, B YACTHOCTH B JHUara3zoHe
CBY. Ha MIIII peanu3oBaHbl P—n Mepexonbl, Oapbepbl
lorTku 1 ap. crpykrypsl. MIIII sgBiAr0oTCS Takke mepcrek-
THUBHBIM MaTEPHAJIOM ISl HOBOI'O HAMPABJIECHUS AJIEKTPOHUKU
— CIIMHTPOHUKH.
magqnit yarimkecirici (MYK). Yarimkegirici xarakterli elek-
trikkegiriciliyi va maqnit nizamliligin1 6ziinds birlogdiran
maddolor. Basqa sozlo, MYK-lor ham ferromaqnit, elaca do
ferrimagnit vo antiferromagnit xassalorina, ham do yarimke-
cirici xassalorino malikdirlor. MYK-nin kimyavi tarkibina
kecid vo ya nadir torpaq elementlori daxildir. EuX (X — O, S,
Se, Te) va ACr, X4 (A — Cu, Cd, Zn, Hg, Fe, Co; X — S, Se,
Te) kimi birlogsmoalordon ibarat olan MYK-lar daha yaxsi
Oyronilmisdir.

Magnit sahosinin intensivliyi doyisdikdo MYK materialin
elektrikkeciriciliyi do doyisir. Bundan bagsqa, MYK material-
larin elektrik vo optik xassolori adi geyri—-magnit material-
larda miigahido olunmayan bir sira xiisusiyystlora do malik-
dir. Temperatur doyisdikds optik udulmanin qirmiz1 sarhoddi-
nin ¢ox boyik siiriismasi onlarin xarakterik cohatidir. Moso-
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lon, temperatur 300 K—don 4 K—o godor azaldigda HgCr,Se,
birlosmalarinds udulmanin qirmizi sorhaddi 0,8 eV—dan 0,3
eV-a sirigir. Bozi MYK-da fotomagnetizm hadisasi
miisahido olunur. Fotomagnetizm—isiglanma zamani maqnit
xassalarinin doyismasidir. Masalon, CdCr,Se,—ds isiqlanma
naticasinds maqnit niifuzlugu, koersitiv qiivve va digor para-
metrlor doyisir.

Yiikdastyicilar MYK—nin magnit xassolorino giiclii tosir
gostara bilor. Masalon, EuO va EuUS birlosmoalorini asqarla-
magqla onlarin Tk Kiiri temperaturunu iki dofo yiiksaltmok
miimkiin olur. EuSe birlosmasini asqarlamagla onu antiferro-
maqnit halindan ferromaqnit halina keg¢irmok olur.

MYK materiallarin geyri—adi xassoalori onlarin yaddas
0zoklori hazirlanmasinda, molumatin termomagqnit vo foto-
maqnit {isullarla yazilmasinda, IYT diapazonunda polyariza-
siya miistovisini ¢evirmok tg¢iin istifado edilmasino genis
perspektivlor yaradir. MYK osasinda p—n kegidlor, Sotki
¢oparlari va digar quruluslar yaradilmisdir. MYK hom do
elektronikanin yeni istigamati olan spintronika ti¢iin perspek-
tivli materialdur.

Magnetic superconductor

— MAzZHUmMHBLIL ceepxnpoeooHuK. BeriecTBa, KOTopbie 00ja-
Jal0T KaK CBCPXIIPOBOAAINMMU, TaK U MArHUTHBIMHU CBOliC-
TBaMH.

— magqnit ifratkecirici. Maqnit ifratkeciricilor eyni zamanda
ham ifratkecirici, ham do maqgnit xassaloarino malik olan mad-
dolordir.

Magnetic switch

— MAZHUMHBLL K04, DJIEKTPUYECKU YIpaBIsieMbld MAarHUT-
HBIM HEJIMHEWHBIM 2JIeMEeHT. B MarHUTHBIX KJI0O4aX MOJKET
WCIIOIb30BATHCS JOCTATOUYHO PA3HOOOpA3HBbIE AJIEKTPOHHbBIC
CXEMBI: OT OJHOKPATHO 3alMChIBAEMOU U (IIAII-TIAMSITH, 10
BCEBO3MOXHBIX TAMMEPOB, JATYMKOB TEMIEPATypbl U T. II.
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Haubonee w3BECTHBIM NPUMEPOM MPUMEHEHUS SBIISIOTCS
KIIFOUH JIJIs1 JOMO(OHOB.

— magnit agart. Maqnit agar1 elektrik coroyani ilo idara olunan
geyri—xatti magnit elementidir. Maqnit agarinda ¢ox miixtolif
elektron sxemlor istifado edils bilor: birdofalik yazilan yaddas
sxemlori, fles—yaddas sxemloari, taymerlar, temperatur sensor-
lar1 vo s. Maqgnit agarlar1 an ¢ox domofonlarin agar1 kimi tot-
biq edilir.

Magnetodielectric

— maznumoournekmpux (M/]). KoMno3uiimoHHbIE MarHUTHBIE
MaTepuaibl, KOTopbie MOTyT OBITh KAK MATHUTOMSTKHAMHU, TaK
W MarHuToTBepJbIMU. MJ] Hanum nmpuMeHEHUE B KaveCTBE
MOCTOSIHHBIX MarHUTOB M3MEPHUTEIbHBIX MPHOOPOB, ceped-
HUKOB JUISl HHIYKTUBHBIX 3JICMCHTOB (DMIIbTPOB, MHOTO3BECH-
HBIX JIMHUM 3aJ€PHKKHU, JUHUN MHOTOKAaHAIBHOM IPOBOJIHOMU
CBSI3M | JIp., IJie TpeOyeTcs: oOecrieueHrne BBICOKOW CTaOMIIb-
HOCTH U HAJIC)KHOCTH PATUO3ICKTPOHHBIX YCTPOMCTB.

— magnit dielektrik (MD). MD kompozisiya materiallaridir. MD
hom maqgnityumsaq, ham do magnitbark ola bilor. MD yiiksak
stabillik va etibarliliq talob olunan sahoalords totbiq edilir. Mo-
salon, 6l¢ii cihazlarinda sabit maqgnit kimi, induktiv element-
lords i¢lik kimi, ¢oxmangali langitma Xatti kimi, ¢oxkanalli
rabito xottlori Kimi va s.

Magnetodiode

— MazHumoouoo. MarHutoauoabl TpeactaBistor coboit I1I1
IUOJbl, Y KOTOPBIX BOJIbT-aMIIEpHAsl XapaKTEPUCTUKA U3MEH-
sieTCsl Mo, ACMCTBUEM MarHUTHOTO NoJid. YacTo MarHUTOAUO-
Il JICNIA0T CO CTPYKTYpOH p—i—N, mpuueM i—o06aacth oOa-
JaeT 3HAYUTEIbHBIM CONPOTUBJIEHUEM (pHC, a). B oTinuue ot
o0brunbIX [II1 nuomOB, MAarHUTOAWMOA W3TOTABJIMBACTCS W3
BbIcOKOOMHOTrO IIII Marepuana, NmpoBOAMMOCTH KOTOPOTO
O6mm3ka K cOOCTBEHHOM, a muprHa 6a3pl d B HECKOJBKO pa3
Oosbmie muddy3noHHONW aIMHBI Hocutener L: d>>L, B TO
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BpeMst kak B oObruHbIX nuonax d < L. [loaTomy Ha mpakTuke
TaKue MOJbI HA3bIBAKOT «IJIMHHBIMI.

B ocHoBe neMcTBUS MAarHUTONMOJA JIEKAT MAarHUTOpe-
3UCTUBHBIN 3 deKT, T.e., yMeHbllleHne mnojaBmwkHoctd H3 B
0a3e BCIEJACTBUE HWCKPHUBJICHUS TPACKTOPUM WX JBUKCHUS
MOJ| ACMCTBUEM MOMEPEYHErO0 MArHUTHOro moys. B pe3yinb-
TaTe yBEJIMYMBACTCS COMPOTUBIICHHE 0a3bl, CHIDKACTCS Taje-
HHUE HaNpsHKEHUs Ha P—N Mepexoj]ie ¥ YMEHbIIAETCS MPSIMOM
TOK 4yepe3 MarauToauo (puc, b).

JIns M3roToBIIEHUSI MArHUTOJAMOJIOB B OCHOBHOM HCIIOJIb-
sytotcst Ge u Si.

MarauToanoibl TPUMEHSIOTCSI B KaU€CTBE YYBCTBUTEIb-
HBIX JJIEMEHTOB B MAarHUTHBIX JIaTYUKAX CKOPOCTU Bpa-
IIEHHUs, YIJIa TIOBOpPOTA; MpeodpazoBaTensix Tumna "yroia-kon'"
U T.1. X UCMONB3YIOT TaKKe B AJEKTPOJBUTATENSAX, PETYIIs-
TOpax dSJEKTPUUYECKONW MOITHOCTH, B OBITOBOM AJIEKTPOHHOM
anmapaTrype, CHUCTeMaxX aBTOMAaTUYECKOro YIIpaBJEHUs, yC-
TpONCTBAaX cuuThIBaHUS MHGopMauuu DBM, B 31eKTpOHHBIX
UTpyIIKaX, B OMOJOTMU U MEIUILIMHE B KAaueCTBE CEHCOPOB
U3MEpEHUS IyJbCca, KPOBSHOTO JABJICHUS U TITyOMHBI JbIXa-
HUS U T.J.

*+ H=0 H#0

v

a) b)

— magnit diodu. Magnit diodu VAX—1 maqnit sahasinin tasirilo
doyison YK dioddur. ©ksor hallarda maqnit diodlari p—i—n
qurulusu kimi hazirlanir va i-hissonin miiqavimoti kifayot
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godar bdyiik olur (sokil, a). Adi YK diodlardan forgli olaraq
magnit diodlar1 elektrikkeg¢iriciliylr maxsusi keciriciliya yaxin
olan, yiiksok miigavimatli YK materialdan hazirlanir. Magnit
diodlarinin bazasimnin eni YD—in diffuziya mosafosindon bir
negd dofo boyiik olur: d>>L. Halbuki adi diodlarda d < L
olur. Odur ki, bels diodlara “uzun diod” da deyilir.

Magnit diodunun is prinsipi magqnitrezistiv effekto, yoni,
enino magnit sahosinin tosirilo YD-in harokot trayektori-
yasinin oyilmasi noticasindo bazada onlarin yiiriiklily{iniin
azalmasina osaslanir. Yirikliyiin azalmasi naticasinda
bazanin miiqavimoti artir, p—n keciddo gorginlik diskiisii
azalir vo maqnitdioddan kegon diiz corayan azalir (sokil, b).

Magnit diodu hazirlamaq ii¢lin asasan Ge vo Si istifado
edilir. Maqnit diodlar1 firlanma siirati vo dénmo bucagimnin
maqnit sensorlarinin, “bucag—kod” ¢eviricilarinin va s. hassas
elementlori kimi istifado edilir. Onlar homginin elektrik
miiharriklarinda; elektrik giiciiniin tonzimlayicilarinda; moisot
elektron aparatlarinda; avtomatik idara sistemlarinds; EHM-
i malumatin oxunma qurgularinda; biologiya va Sohiyyads
nabzin, gan tazyiginin va tonaffiisiin dorinliyinin 6lgiilmo-
sinda va s. sahalarda sensor kimi istifads edilir.

Magnetoelectronics

— MAZHUmMOINeKmpoHuKka. MarHuTOdJIEKTPOHUKA — HaIpaB-
neHue (PYHKIIMOHATBHON MHKPOAIEKTPOHUKH, H3ydaroliee
MarHUTHbBIE SBJICHUS C IIEJIbI0 Pa3pabOTKH U CO3JaHUS MUK-
POMUHUATIOPHBIX MAarHUTHBIX 3JIEMEHTOB U ycTpoicTB. [u-
pOKOE TMPUMEHEHHE MUKPOMHUHHATIOPHBIX MAarHUTHBIX 3JIe-
MEHTOB U YCTPOMCTB 00YCIIOBJICHO UX CIEIIM(PHUUESCKUMH OCO-
OCHHOCTSIMU MO CpaBHEeHHIO ¢ aHamoruyHbiMu [1I1 >nemenTa-
MHU:
— 3HAYUTEIHHO 00JIee BHICOKOI HAJIC)KHOCTHIO;
— BBICOKOW paJualliOHHON CTOMKOCTBIO;
— XpaHeHreM uHpopmaiu 6e3 oTpeOIeHus] YHEPTHUH;
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— BBICOKOM TeMIepaTypHOH M BPEMEHHOW CTaOMIbHOCTBHIO
apaMeTpoB;
— BBICOKOI IMOMEXO03aIUIIICHHOCTBIO.

MUKpPOMUHHATIOPU3AIUS MArHUTHBIX 3JIEMEHTOB BKIIIO-
gaeT B ce0s HECKOJBKO TPYIII METOJOB: KOHCTPYKTHBHBIX —
HETMOCPEICTBEHHOE YMCHBIIICHUE T€OMETPUUCCKUX Pa3MEpPOB
3JIEMEHTOB; TEXHOJOTHYECKUX — UCIOJIb30BAHHE MHTEIPaslb-
HBIX TEXHOJOTHYECKUX MPOILECCOB; CXEMOTEXHHUYECKUX —
CXEMHBIC PEIICHHS U PEXKHUMbI pabOTHI 3JIEMEHTOB; (pu3HUec-
KHX — HCIIOJIb30BaHUE HOBBIX (PM3MUECKUX SBJICHUN W MaTe-
pHaJIoB.

HanpaBneHre MHUKPOMHUHHATIOPU3AIMA MarHUTHBIX dJie-
MEHTOB OMNPEICIINIO U OCHOBHBIC ATAIlbl PA3BUTHS MarHHTO-
AJIEKTPOHUKH. Takux 3TAroB MOYKHO OTMETHTH JBa: MPHMeE-
HCHHE TOHKHX MArHUTHBIX IUICHOK M JOMECHHYIO MarHH-
TOYJIEKTPOHHKY, HCIONB3YIONYI0 €IMHUYHBIE MarHUTHBIC
JIOMEHBI B KauyecTBe HOcHTeled uHpopmanuu. (CM. TakKe:
Domain magnetoelectronics u Thin magnetic film)

— magnit elektronikasz. Maqgnit elektronikasi1 funksional elek-
tronikanin maqnit hadisalorini 6yranon bir bélmasidir. Magnit
elektronikasinin moqsadi mikrominiatiir maqgnit elementlori
Vo qurgular1 isloyib hazirlamaqdir. Mikrominiatiir maqnit
elementlori vo qurgularindan genis istifado edilmasi onlarin
analoji YK elementlorlo miiqayisado asagida gostorilon bir
sira spesifik xiisusiyyatlori ilo baglidir:

— daha yiiksok etibarliliq;

— radiasiyaya qars1 yliksok davamliliq;

— molumatin enerji sarf edilmadon saxlanmas;

— parametrlorin temperatura vo zamana goro yiiksok stabilliyi;
— tohriflora qars1 yiiksok davamliliq.

Magnit elementlorinin mikrominiatiirlosdirilmasi ti¢iin isti-
fado edilon iisullar bir ne¢a qrupa boliiniir:

— konstruktiv tisullar: bilavasito elementlorin handoasi 6lgiile-
rinin azaldilmasi tisullari;
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— texnoloji tsullar: inteqral texnoloji proseslordon istifado
edilmasi tisullar;

— sxemotexniki tsullar: element vo qurgularin sxem halli vo
is rejimlorinin verilmasi tisullart;

— fiziki dsullar: yeni fiziki hadisalordon vo materiallardan
istifado edilmasi.

Magnit elementlorinin mikrominiatiirlogdirilmasi istiga-
moti biitovlitkkdo magnit elektronikasinin inkisafinin asas mar-
halalarini toyin etmisdir. Bu marhalalordan ikisini geyd etmok
olar: nazik maqgnit toboagalorinin totbig edilmasi vo malumat
dasiyicist kimi tok—tok magnit domenlarindan istifado edan
domen maqnit elektronikasi. (bax homginin: Domain magne-
toelectronics u Thin magnetic film)

Magnetohydrodynamic oscillator

Maznumozuopoounamuyeckuit 2enepamop (MI/[-cene-
pamop) — yCTpOUCTBO, B KOTOPOM 3a CUET SIBJIICHHS JIEKTPO-
MarHUTHOM MHAYKUMU B KaHaJ€ C HaJIOKEHHBIM MATHUTHBIM
[I0JIEM BHYTPEHHAs,TEIUIOBAsl WJIM KHUHETHMYECKas M IOTEH-
[UaJbHasl SHEPIrUU AIIEKTPONPOBOIAIICH cpenbl Mpeodpa-
3YIOTCSl B 3JIEKTPUYECKYI0 dHepruro. Pabounm temom MIJ—
TeHepaTOpOB MOTYT OBbITh HM3KOTEMIIEpaTypHas Iula3Ma WIH
IPOBOJAIIAS KUIAKOCTh (PKUJIKHE METAJLIbI, JIEKTPOJIUTHI).
Huskoremnieparypnas miazma B MI'JI-reneparopax npexac-
TaBisgeT co0Oil MPOAYKTHI CrOpaHUs MPHUPOIHBIX HIIU CIie-
[UATBHBIX TOIUIMB C JOOaBKaMM COCIWHEHUHN IIETOYHBIX Me-
TaJUIOB WJIM WHEPTHBIE Ta3bl TAKXKE CO MICJIOUYHBIMH J00aB-
kamu. HMcnonb3yroress MI'J[-reHepaTopsl B Tak Ha3bIBAEMBIX
yCTaHOBKaX MPSIMOTO MpeoOpa3oBaHus SHEPTUH.
maqgnit hidrodinamik generator (MHD-generator). Bu
qurgularda maqnit sahasi totbiq edilmis kanalda bas veran
elektromaqnit induksiyasit hesabima kegirici miihitin daxili,
istilik, potensial vo ya kinetik enerjisi elektrik enerjisino
cevrilir. MHD-generatorlarda is¢i cisim olaraq asagi tempe-
raturlu plazma vo ya kegirici maye, masslon, maye metal
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yaxud eletrolit istifado edilir. MHD-generatorda istifado edi-
lon asagi temperaturlu plazma golovi metallarin birlogmoalari
olavs edilmis tobii Vo ya xiisusi yanacagin yanmasi naticasin-
do alinan mohsullar vo yaxud goalovi oslava edilmis tasirsiz
gazlardan ibaratdir. MHD-generatorlar enerjini birbasa ¢evi-
ron qurgularda istifada olunur.

Magnetoresistive sensor (magnetoresisrive transduser)

— maznumopesucmuenwtii cencop (MPC). CeHCOp MarHUTHOTO
MoJIsi, JIEWCTBUE KOTOPOTO OCHOBAaHO HA MAarHUTOPE3UCTHUB-
HoM 3ddexte. CylIecTBYIOT OJHO-, JIBYX- U TPEXOCHBIE
MPC. Ognoocubie MPC npumeHstOTCS 11 0€CKOHTaKTHOTO
W3MEPEHUs yria MOBOPOTa M JUHEHHOTO TIEpEMENICHUs, CKO-
poctu 3y0OuaTeix konec u T.A4. JIByx- u TpexocHsie MPC
MpeAHA3HAUCHBl I OMpPEACNICHUs] Kypca MO MarHUTHOMY
MOF0 3eMJIW B aBTOMOOWJIBHOM, MOPCKOM M BO3IYIIHOM
TpaHCIIOPTE.

— magnit rezistiv sensor (MRS). Is prinsipi maqnit rezistiv
effekto osaslanan sensor. Bir, iki vo tigoxlu MRS-lar olur.
Biroxlu MRS donmoa bucagimi va Xatti yerdoyismoni, disli
carxlarin firlanma siiratini vo s. 6lgmok ti¢lin istifado edilir.
IKi- va ticoxlu MRS avtomobil, daniz vo hava nagliyyatinda
Yerin magnit sahasina nozaran harokat istigamatini (kursunu)
toyin etmok ti¢lindiir.

Magnetoresistor

— MazHummuwvlil pe3ucmop. MarHUTHBIM PE3UCTOPOM HA3BI-
Baercs [II1 pesuctop, 3nmekTpuueckoe CONpOTUBIEHHE KOTO-
pOro MeHseTCs MOJ ACUCTBUEM ITONEPEYHOIO MATHTHOIO I0-
Ji1. MarHuTHBIA PE3UCTOP COCTOUT U3 IMOJJIOKKH, PE3UCTUB-
HOTO JJIEMEHTa M IPOBOAOB Ul IOAKIIOUYEHUS K DIIEK-
Tpuueckoil uenu. [1o cpaBHeHUH ¢ OOBIYHBIMU NT€PEMEHHBIMU
PE3UCTOPAMH MArHUTHBIE PE3UCTOPHI MMEIOT 3HAYUTEIIBLHO
00BN, TPAKTUYECKH HEOTPAaHUYEHHBIA CpOK paboThl. Mx
COIPOTHUBIICHUE MOXHO IIJIABHO MEHATH. B HUX OTCYTCTBYIOT
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IIYMBI, XapakTepHBIC I PE3UCTOPOB CO CKOJIB3SIIUMH KO-
TakTaMd. MarHuTHBIE PE3UCTOPHI IPUMEHSIOTCS B KA4eCTBE
YyBCTBHUTEIBHBIX 3JICMEHTOB B JATYMKAX MarHUTHOTO TOJIS, B
Ka4yeCTBE IMEPEMEHHOTO PE3UCTOpa M MOTEHIIMOMETPa COBMe-
CTHO C YNpPAaBISIONIAM MAarHUTHBIM TIOJIEM B pajHo ai-
napaType U H3MEPHTEIBHBIX MPHOOpax, B KA4eCTBE MEPEKIIIO-
YAIONIMX JJIEMEHTOB B OCCKOHTAKTHBIX KOMMYTHPYIOIIUX
YCTPOMCTBAX.

— magqgnit rezistoru. Magnit rezistoru enina maqnit sahasinin
tosirilo elektrik miigavimoti doyison YK rezistordur. Magnit
rezistoru altligdan, rezistiv elementdon va elektrik dovrasine
qosmagq ug¢iin naqillordon ibaratdir. Adi doyison rezistorlarla
miiqayisodo maqnit rezistorlarinin igloms miiddoti daha
boyiikdiir—-demok olar ki, geyri-mohduddur; onlarin miigavi-
matini salis doyismok olur; siirlison kontakti olan doyison
rezistorlara xas olan kiiylor maqnit rezistorlarda yaranmur.
Magqnit rezistorlar magnit sahasi sensorlarinda hassas element
kimi, idaredici maqnit sahasi ilo birlikdo radio aparatlarinda
Vo Ol¢ii cihazlarinda dayison rezistor va potensiometr Kimi,
kontaktsiz kommutasiya qurgularinda asirici1 element kimi
istifada olunur.

Magnetothyristor

— maznumomupucmop. Jt000W TUPUCTOP MOXKHO TPEACTaBUTH
B BHJIC DKBUBAJICHTHOW CXEMBI, COCTOSIICH U3 JABYX TpPaH3H-
CTOPOB, MO3TOMY MarHUTOYYBCTBHTEIbHBIC CBOWCTBA THPH-
CTOPOB XapaKTePU3YIOTCSI MAarHUTOYYBCTBUTEIHHBIMHU CBOJC-
TBaMHU COCTABJISIONIMX MX TPAaH3UCTOPOB. HampspkeHue BKITFO-
yeHus: Tupuctopa Uy BbIpaxkaeTcss depe3 KOdPPUIIMEHTHI
nepeayu Mo TOKY JIBYX TPAH3UCTOPOB:

|
U gicn =u,,p\/1—hgl(1+|y)—h22l
6Kl

rae Uy, — HalpspKeHUue JaBUHHOTO Mpo0O0s KOJUIEKTOPHOIO p-Ii
nepexona; Iy, — Tox BKarodeHus; Iy, — Tox ympasiieHus; h%l "
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2
hs, — KOO GUIHEHTHI IEpefady 10 TOKY MEPBOTO U BTOPOTO

TPaH3UCTOPOB COOTBETCTBeHHO. Ha pucynke 1 mpuBenena
CTPYKTypa MarHUTOTUPUCTOPA. YTPABISAIOMHNANA NIEKTPOX Y,
MpUCOEIUHEH K 0a3e, KOTopas OJHOBPEMEHHO fBIIAETCS 00-
JACThIO, T/Ie PEKOMOMHHUPYIOT WHKEKTHPOBAHHBIE U3 aHOAa A
ABIpKH. B 3ToM ciiyuae npu HampapieHuMd B' maruutHOrO
nosst (puc.1) h221 yMeHbIIaeTcs, ciaeposatenbHo, U, yBe-

nuuuBaetcs. [Ipu npoTuBononoxxHoMm HanpasyieHuu (B™) mar-
HUTHOTO MOJIS h2, yBenuuusaercs, U, yMeHbIaercs (pucy-

HOK 2). Hanpsixenue Bxitouenust Ug,, TUpUCTOpa B CllaObIX
MarHUTHBIX TOJSX U3MEHSAETCA MOYTH JIMHEHHO Mpu 000MX
HaIpaBJICHUSIX YIPABIIAIOIIETO MATHUTHOTO TOJISL.
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magnit tiristoru. Istonilon tiristoru iki tranzistordan ibarat
olan ekvivalent sxemini qurmaq olar. Odur ki, tiristorun mag-
nit xassalori onu toskil edon tranzistorlarin maqnit xassolori
ilo toyin edilir. Tiristorun qosulma gorginliyi asagidaki kimi
toyin edilir:

l.
Uos =ud\/1—h§1(1+|'0')—h221
qos
Burada Uy — kollektor p—n kegidinin selvari desilmo gor-
ginliyi, I, — qosulma corayami, Iy — idarsetmo coroyani,
hy, Vo hZ —uygun olaraq birinci va ikinci tranzistorlarin cors-
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yani Otliirmo omsallaridir. Sakil 1-do magnit tiristorunun qu-
rulusu gostorilmisdir. 1 idaroedici elektrod bazaya birlosdiril-
misdir. Bazada anoddan (A) injeksiya etmis desiklor rekom-

binasiya edirlor. Magnit sahssinin B istigamotindo h221 om-
sali azalir vo demoli Uy, gorginliyi artir. Maqnit sahasinin
oks istigamatinds (B) iso h221 artir vo Ugos gorginliyi azalir

(sokil 2). Zoif magnit sahslorindo tiristorun Uges gorginliyi
maqnit sahasinin har iki istigamatindo demok olar ki, saha ilo
Xatti doyisir.

Magnetotransistor

— maznumompan3zucmop Marautorpansucropamu (MT) Ha3bI-
BAIOTCS TPAH3UCTOPBI, XAPAKTEPUCTHKU KOTOPBIX YYBCTBHU-
TeIbHBI K MAarHUTHOMY MOTOKY. VX KOHCTpYKTHBHBIC W pa-
0oure mapaMeTpbl ONTHMH3UPOBAHBI IS MTOJTyYEeHUsST MaKCH-
MaJIbHOW 9yBCTBUTEIBHOCTH KOJIJICKTOPHOTO TOKA K MarHUT-
HOMY I0JIF0. MarHUTOTPAaH3UCTOPHl WHOTA HA3BIBAIOT Mar-
HUCTOpPaMH.

B 3aBucumocTu OT TOrO, MapauiedbHO WM TICPIECHIH-
KyJIIPHO TMOBEPXHOCTH KpHCTasIa MPOTEKAeT pabovmii TOK,
MarHATOTPAH3UCTOPHI YCIIOBHO TOAPA3ICISIOTCS Ha BEPTH-
KaJbHBIC U TOPU3OHTAJIBHEIC (JIaTepaibHbIe). BepTukanbHbIC
MarauTotpan3uctopbl (BMT) moryt pearupoBarh JHIIb Ha
JCKANIYI0 B TUIOCKOCTH KpHcTauia (MPOIOJIbHYI0) KOMIIO-
HEHTY MarHUTHOTO I0JisA, a Topu3oHTabHbIe ([MT) — Takxke
U Ha TCPICHAUKYJSAPHYIO ITOH IUIOCKOCTH (TIONEpEYHYIO)
KOMIIOHEHTY.

B 3aBrcHMOCTH OT IPUPO/IBI IEPEHOCA HEOCHOBHBIX HOCH-
Tenel 3apsana B 6a3e MarHUTOTPAH3UCTOPHI, B CBOIO OYEpE/Ib,
nenarcs Ha quddy3uoHHbIEe U apetidoBble.

— magnit tranzistoru. Magnit tranzistorlar xarakteristikalar
maqgnit selino hassas olan tranzistorlardir. Onlarin konstruktiv
Vo is¢i parametrlori elo segilir ki, kollektor caroayaninin
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maqnit sahasino hossasligi maksimal olsun. Maqnit tranzis-
torlarina bazon magnistor da deyilir.

Isci corayanm kristalin sothino paralel vo ya perpendikulyar
axmasindan asili olaraq magqnit tranzistorlari sorti olaraq
saquli vo iifiigi (lateral) kimi iki rupa boliiniir. Saquli magnit
tranzistorlar magnit sahosinin ancaq kristalin sathi boyunca
yonalmis (uzununa) toplananina reaksiya verir. Ufiigi magnit
tranzistorlar: iso ham do magnit sahosinin kristalin sathino
perpendikulyar olan (enina) toplananina garsi hossasdir. Ba-
zada geyri—osas yiikdasiyicilarin dasinma mexanizmindan
asil olaraq maqnit tranzistorlart diffuziyali vo dreyfli kimi
gruplara boliinir.

Main memory unit (Random access — RAM)

— omepaTuBHOe 3anoMHHawinee ycrpoiicteo (0O3Y) — O3Y
MpeHa3HauYeHbl B OCHOBHOM JIsl XpaHEHUS MPOMEKYTOUHBIX
JAHHBIX B IMPOILIECCE BBHIMOJIHEHUS apu(PMETHUECKUX WIH JIO-
rudeckux onepauuii. OHU XapakTepU3yrTCsl BO3MOXHOCTBIO
OBICTPOTO BBOJA W BBIBOJAA (3allUCH W CUMTHIBaHUs) HHGOP-
mauuu. [IpuueM, s 3anmuMcu W JUIsl CYMTBIBAHUS JOCTYIIHA
mobas saeiika O3Y. Ilostomy cuHOHMMOM TepmuHa O3V
SBJISIETCA TIaMATh C TPOM3BOJLHOM BBIOOpPKON (RAM —
Random Access Memory).

O3Y MoryT ObITh BBINOJHEHBI KaK CTAaTHUYECKUMHU, TaK U
muHaMuueckuMu. Cratudeckue u nuHamuueckue O3V sBisi-
IOTCSI DHEPro3aBUCUMBIMU. [Ipy OTKIIOYEHUM MUTAaHUS MH-
dbopmanus Ttepsiercs. B cratudeckux O3V sueiiku mamsTe
coctosiT u3 TpurrepoB. Kaxknas eaununa nndpopmanuu (6ur)
3aMKUCBHIBAETCS B OJIMH U3 TPUITEPOB, MOCTOSTHHO XPAHUTCS B
HEM U HE pa3pyllaercs MpU €€ CUUTHIBAaHMM. PaspyuieHue
uH(pOpMaIMK BO3MOXKHO TOJIBKO TPU €€ MPUHYAUTEITHHOM
CTUpPaHUU WM OTKJIIOYEHUHU HaINpsHKEHUs MCTOYHMKA IMUTA-
Hus. B quaammueckux O3Y mnst xpaneHust ”HGOpMaIUU UC-
MOJIB3YIOTCSI BHYTPEHHHE eMKOCTH. Kaxaplii OUT 3amuchkl-
BaeTCd B MaJleHbKMH KOHAeHcarop. B nunHammueckux O3V
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MH(pOpMALMS TOCTOSHHO LUPKYJIUPYET B MACCUBE, OTBEJICH-
HOM 17151 ee XpaHeHus. IIpu 3Tom cunThiBaHuE MH(DOpPMALUH
COIIPOBOXKIAETCS €€ paspylieHreM. g coxpaHeHust uupop-
Maluu ee HeoOXOIUMO Mepe3anuchbiBaTh 3aHOBO. OCHOBHBIM
TpeboBaHueM, npeabsasigeMbiM Kk O3V, saBisercs obecneye-
HUE MaKCUMAaJIbHO BO3MOKHOTO OBICTPOJICHCTBHS IIPH 3aaH-
HbIX 00beMe U opranuzauuu. Opranuzanus 3Y — 3TO YUCIO
KOJIOBBIX CJIOB N, XpaHuMbIX B 3Y ¢ yKa3aHueM HUX JUIMHBI L
(pa3psiiHOCTH).

O3V BBIIYCKAIOTCS UCKIIOYWUTEIBHO B BUJAEC HWHTEIpajb-
HbIX MHKpocxeM. Cratnueckue O3Y mpousBoasTcs Ha Oase
paznmnunbix TexHosnorud. Cymectsyer O3V B TTJI- ucnoi-
Henuu, B DCJI-, B N-MOII- u 8 KMOII- ucnonuenuu. /una-
muueckne O3Y crpost Ha pasznuuablix MOII — snemenTax
(cm. Takxke: Memory device)
operativ yaddas qurgusu OYQ (amali yaddas qurgusu
9YQ). OYQ osasan hesab va ya mantiq omaliyyatlar1 aparar-
kon araliq — komokgi verilonlori yaddasda saxlamaq tigiin isti-
fado edilir. Onlar malumati cald daxil edib ¢ixarmaq (yazmaq
Vo oxumaq) imkani ilo Xarakterizo olunur. Qeyd etmok
lazaimdir ki, malumat OYQ-nun istanilon 6zayins yazila va
oradan oxuna bilor. Odur ki, OYQ-nun sinonimi olaraq ixti-
yari se¢imli yaddas (RAM — Random Access Memory) ter-
mini isladilir.

OYQ statik vo dinamik ola bilar. Statik vo dinamik OYQ
enerjidon asilidir: gida gorginliyi kasilorkon yaddasdaki malu-
mat silinir. Statik OYQ-da yaddas 6zoaklori triggerlordan iba-
rotdir. Belo OYQ-da har bir malumat vahidi (bit) bir triggera
yazilir, oxunan zaman bu moalumat pozulmur. Malumat ancaq
xiisusi olaraq silindikds Vo ya qida goarginliyyi sondiiriildiikdo
pozula bilor. Dinamik OYQ-da molumati yadda saxlamaq
ticlin daxili tutumlardan istifado edilir. Hor bir bit kigik bir
kondensatorda yazilir. Burada molumat onun yazilmasi ti¢lin
ayrilmig  hissodo daim sirkulyasiya edir vo molumatin
oxunulmasi onun pozulmasina gotirir. Bu zaman molumatin
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saxlanmasi i¢iin onu yenidon yazmaq lazimdir. OYQ-nun
tizorina qoyulan osas tolob verilmis hacmdo vo toskildo
miimkiin olan maksimal caldliyin tomin edilmasidir. YQ-nun
toskili dedikds, YQ-da saxlanilan kod sozlarinin say1 (uzun-
lugu — mortabasi gostarilmak sortilo) basa diisiiliir. OYQ an-
caq IMS soklinds istehsal olunur. Statik OYQ TTM-element-
lori, EOM (emitter olagali mantiq) elementlori, n-MOY va
KMOY tranzistorlar1 osasinda hazirlanir. Dinamik OYQ
MOY tranzistorlar1 asasinda miixtalif elementlordon qurulur
(bax homginin: Memory device)

Mains— controlled inverter (self-commutated inverter)

— uneepmop, 6e0omwlii cemovio (3aseucumviit uneepmop 3H).
HuBepTop, BEIOMBIi CeThiO TpeOyeT HAIMYUS UCTOYHHKA TIe-
PEMEHHOTO HAMpSDKEHHS, O00eCIeUrBAIOIIEro TPeOyeMyro
YacTOTY M BCIMYHMHY HANpPsOKCHHS Ha BBIXOJEC YCTPOMCTBA.
JlpyruMu  ClIOBaMH, WHBEPTOpP MpeoOpa3yeT SHEPrHio Ioc-
TOSTHHOTO TOKa B MEPEMEHHYIO U OTIIAeT €€ B CEeTh, IIe eCTh
Apyrue UCTOYHHKH TEPEMEHHOTO HANpPSDKCHUS (CM. TakKe:
Chopper).

— sabakadan idara olunan invertor (asilt inverslasdirici). Bu
nov inverslosdiricilor alava doyison garginlik manbayi talob
edir. Olava monba qurgunun ¢ixisinda garginliyin talab olu-
nan tezliyini va giymatini tomin edir. Basqa sozlo, asili in-
verslosdirici sabit coroyan enerjisini doyison coroyan ener-
Jisina ¢evirir vo onu artiq basqa doyison gorginlik monbayinin
oldugu dovrayas otiirlir (bax homginin: Chopper).

Master-slave bistable (two—stage flip-flop)

— ogyxcmynenuamoiii mpueep (MS-mpuzzep). Cxema, co-
CTOSIAsl U3 JIBYX IOCJIEJOBATEIbHO BKIKOYEHHBIX CUHXPOH-
HBIX TPUITEPOB, MEPBBIM M3 KOTOPBIX HA3BIBAETCS BEILYLIUM
(ocHOBHBIM) M M-Tpurrepom (OT aHrI. master —seayuiuii,
YIPABJISIOIINM), a BTOPOH — BEJOMBIM (BCIIOMOTaTEIbHBIM)
Wi S-tpurrepom (ot aHriL. Slave — Beombli, ynpaBisieMblid).
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B ogHOCTyneHuUaThIX TpUITepax IpHeM (3alKch) U nepenaya
UHGOPMAIIMK Ha BBIXOJIBI CXEMBI IPOUCXOIST OJHOBPEMEHHO
(cm.: Single-stage trigger). B pe3yibTaTe Ha BpeMs 3alUCH
nH(pOpMALIMM BO3MOKHO HapylleHHEe HH(POPMALMOHHOTO
COCTOSIHMS Ha BBIXOJaX CXeMBI. YTOOBI »TOro mu30ekaTh,
UCIIOJIE3YIOT JBYXCTYIIEHYATHIC TPHUITEPHI.
JIByXCTyIieHYaThle TPUITEPbl MMEIOT JIBE CTYICHH 3allOMH-
HaHus uHpopMaimu. BHayane wHpOpMaIns 3aIMCHIBACTCS B
MEPBYIO CTYNEHb, & 3aTeM IEPENUCHIBACTCS BO BTOPYIO H
MOSIBJIIETCSA Ha BBIXOJE. Ilporeccel mpueMa M Tepeaadd Ha
BBIXOJI TIPUHATOW WHGpOpPMAIMK Pa3/CiICHbl TaK, 4TO MOTCH-
[[MaJIbl Ha BBIXOJAX TPHUITE€pa MEHSIOTCS JIMIIb MOCIE TOro,
KaK TPUITEP TMEPEXOAUT B PEKHUM XPAHECHUS MPUHATON
uH(pOpMaILIIH.

— iki pillali trigger (MS—trigger). Iki pillali trigger iki ardicil
qosulmus iki sinxron triggerdan ibarat olan sxemdir. Birinci
trigger aparici, asas vo ya M-trigger (ingilis dilinde master—
aparici, idaraedici soztindan), ikincisi isa aparilan, idaraolu-
nan yaxud S-trigger (ingilis dilinds slave—aparilan, idaraolu-
nan soziindon) adlanir. Birpillali triggerlordo molumatin qo-
bulu vo 6tiiriilmasi eyni zamanda bas verir (bax: Single-stage
trigger). Noticodo malumatin yazilist zamani sxemin ¢ixisla-
rinin hali doyisa bilor Buna yol vermamoak ti¢iin ikipillali trig-
gerlordon istifado edilir. Ikipillali triggerlor malumati yad-
dasda saxlamaq tigiin iki pilloys malikdirlor. Malumat ovval
bir pillays yazilir, sonra iso ikinci pilloys yazilir va ¢ixisa otii-
riiliir. Malumatin qobul edilmasi va ¢ixisa Gtiiriilmosi proses-
lori bir—birindon elo ayrilmusdir ki, ancaq trigger molumati
yaddasda saxlamaq rejimino kegdikdon sonra g¢ixislarda
potensial doyisir.

Measurement (metering)

— uzmepeHnue. DKCIEPUMEHTAIBHOE OIPEAEICHUE 3HAUCHUS 13-
MEpsIEMOU BEJIMYMHBI C IIPUMEHEHUEM CPEICTB HU3MEPECHUM.
Pesynbrar m3MepeHHs BBIpaXKaeTcs 4YHMCIOM WIH COBOKYII-
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HOCTBIO uncen. Pe3ynapTaT u3MepeHus MOKET ObITh BBIpaXKECH
B JII00OW CHCTEME MCUYMCICHHS U 3alliCaH MPH TOMOIIU KoJa
Ha JTI000M HOCHUTEE.

— dlema. Olgmo vasitalorindon istafado etmoklo dlgiilon komiy-
yatin giymatinin tacriibi yolla tayin edilmasi nazards tutulur.
Olgmonin naticasi adadlo vo yaxud adodlor toplusu kimi ifado
edilir. Olgmolorin naticalori istonilon &lgii sistemindo ifado
oluna bilar va istonilon malumat dasiyicisinda kodla yazila
bilor.

Measurement instrumentation (instrument)

— usmepumenstoe cpedcmeo. K cpenctBaM H3MEpPEHHS OT-
HOCATCS KOMITApaTOPhl, M3MEPHUTEIbHBIE MOKA3hIBAIOIIUE H
PETUCTPUPYIOIIME PUOOPHI, H3MEPUTEIbLHBIE Peobpa3o—
BaTElId, HU3MEPUTEIbHBIE CHCTEMBI, HW3MEPUTEIHHO—BBIYNC—
JIMTEbHBIE KOMITIEKCHL.

— dlema vasitalari. Olgmo vasitolorine miigayise qurgulari, gos-
toran va geyd edon 6l¢ii cihazlari, 6l¢iicti geviricilari, 6l¢ii sis-
temlori, 6l¢ii—hesablayici komplekslor aiddir.

Measurement transducer (metering transducer, pickup unit)

— uzmepumenvHulil npeoodpazosameny. TeXHUYECKOE CpeCc-
TBO, TIPEHA3HAYCHHOE JIJIs IPpe0oOpa30BaHUs U3MEPSIEMOM Be-
JUYUHBI B IPYTYIO BEIUMYUHY WIH B U3MEPUTEIbHBIA CUTHA,
yAOOHBIN JuIsi 00pabOTKHU, XpaHEHUs, JaTbHEHITUX Tpeoldpa-
30BaHUI, MHIVKAIMH WK ITePEIavH.

— dlema ceviricisi. Olgiilon komiyyati basqa bir kamiyyato vo ya
emal etmak, saxlamaq, sonradan basqa komiyyato gevirmoak,
indikasiya etmok, yaxud o6tlirmok tigiin alverisli sokilds olan
0l¢ii signalina ¢evirmak tigiin nozards tutulmus texniki vasita.

Measuring line (mismatch slotted line, test line)

— uzmepumenvnas aunus (HJI). TlpuGop ans u3MepeHus xa-
pakrepuctuk CBY TpakToB mepenadyu: napameTpoB CTOSUEH
BOJIHBI, IIOJIHBIX CONPOTUBICHMM U Ap. IIpuHuun nencraus
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NJT ocHOBaH Ha aHANM3€ KapTUHBI CTOSYEH BOJIHBI B TPAKTE C
MMOMOIIBIO MOABMKHOTO 30H1Aa. MJI mpumeHstorcs B nuana-
3ome gactor ~(10°+10") I'y ipu HacTpoiike n mposepke CBU
armaparypsl JUIsl COTJIACOBAHUS ICTOYHUKOB M MOTPEOUTEICH
CBUY sHeprun, cOnpsKEHUST OTACIBHBIX Y3JI0B U 3JIEMEHTOB
CBHUY Ttpakra, BeISIBIEHUS HEOJHOPOAHOCTEN B HEM U .

— olema Xotti (0X). 1YT-li otiirmo xatlorinin xarakteristikalari-
n1, masalon, durgun dalganin parametrlorini, tam miigavimot-
lori vo s. dlgmok iigiin cihaz. OX—in is prinsipi durgun dalga-
nin manzarasinin miitaharrik zondun kémayils tohlil edilma-
sina oasaslanir. OX IYT enerji monbolori ilo istifadagilorini
uzlasdirmaq mogsadilo IYT aparatlarini koklomok va yox-
lamagq; IYT traktin ayri-ayr1 qovsaglarii va elementlorini uz-
lasdirmaq, YT traktda qeyri—bircinsliklori askar etmok vo s.
magsadlarls ~(10%+10™) Hs tezlik diapazonunda tatbiq edilir.

Measuring information system

— usmepumenvnaa ungpopmayuonnan cucmema (MHC). Co-
BOKYITHOCTh (DYHKIIMOHATBLHO OOBEIUHEHHBIX HM3MEPHUTEIb-
HBIX, BBIYMCIUTEIBHBIX W JIPYTHMX BCIIOMOTATENBHBIX TeEX-
HUYECKUX CPEJICTB Ul MOJNYUYSHHS] M3MEPUTEIBHOU WH(OP-
MaluH, €€ mpeoOpa3oBaHus, 0OpabOTKH C IEIbI0 MPEICTaB-
JeHHUS K TOTpeOHWTento B TpeOyeMoM BwHIE, JHMOO aBTOMa-
TUYECKOTO OCYIICCTBICHUS (PYHKIIMHA M3MEPCHHS, KOHTPOJIA,
JMAarHOCTUPOBAHUS, HIICHTHU(UKAIIHH.

— olema malumat sistemi (OMS). OMS bir—birilo funksional
birlosdirilmis 06lgii, hesablayict vo diger komokgi texniki
vasitalorin toplusudur. OMS—in osas funksiyasi élgmolor ba-
rodo molumat almag, istifadagiyo lazim olan sokilda c¢atdir-
maqg mogsadilo alinmos molumati doyismok vo emal etmok,
yaxud Olgmo, nozarot, diagnostika, eynilogsdirmok Kkimi
funksiyalar1 avtomatik olaraq yerino yetirmokdan ibaratdir.
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Medical electronic equipment

— Meduyunckaa 3nekmponunan annapamypa (MIA). Menu-
[IUHCKUE JJIEKTPOHHBIC ammapaTypbl MOAPA3JCISIIOT Ha JBE
TPYNIBL JHATHOCTHYCCKHE OJIICKTPOHHBIC CUCTEMBI M Je-
4eOHBIC AIIEKTPOHHBIE CUCTEMBL. K MmepBoii rpyrmrme OTHOCATCS
yCTpoiicTBa chema MeauruHckod uHpopmanun (YCMN),
ycrpoiictBa ycunenus (YY), ycTpoiicTBa 0ToOOpakeHus: U pe-
ructpauuu MeauuuHckod nuHpopmauuu (YOPMMU), cuctembl
JTUCTAHIIMOHHOW Tepenayd MEAUIMHCKOW HH(popManuu
(CAIIMMU), cuctembl 00pabOTKH MEAULIMHCKON MH(pOpMAaLIK
(COMMU). K neyeOHBIM 3IEKTPOHHBIM CHUCTEMaM OTHOCSITCS
ammaparypa A BBICOKOYAaCTOTHOW TeparnuH, MarHHTOTepa-
MU, TaJbBaHW3ALUU U JIeYeOHOTo 3ekTpodopesa, a’pouo-
HOTEpAaInH, yJIbTPa3ByKOBOH TepaIviu U JIp.

— tibbi elektron qurgulari. Tibbi elektron qurgular iki grupa
ayrilir: elektron diaqnostika sistemlori vo elektron miialico
sistemlari. Birinci qrupa tibbi malumatin ¢ixarilmasi qurgu-
lar1, giiclondirmo qurgulari, tibbi malumati aksetdiran va geyd
edon qurgular, tibbi molumati mosafodon Gtiiran sistemlar,
tibbi molumati emal edon sistemlor aiddir. Elektron miialico
sistemlorina yiiksoktezlikli terapiya, maqgnit terapiyasi, hal-
vaniklogsdirmo vo miialicovi elektroforez, aeroion terapiyasi,
ultrasos terapiyasi va s. qurgular aiddir.

Medical Electronics

— MeOuuUHCKan IneKmponuxka. MeqUuIMHCKas 3JICKTPOHUKA —
3TO 00J1acTh AJIEKTPOHUKH, KOTOpas 3aHMMaeTcs pa3padoT-
KOM, M3TOTOBJICHHEM M SKCILIyaTaluel 3JIEKTPOHHBIX pHOO-
POB NJIsi JMAarHOCTUKH, JICYCHHs] W MPOQPUIAKTHKU 3a00Jie-
BaHMUI.

— tibbi elektronika. Tibbi elektronika — elektronikanin xastalik-
lorin diagnostikasi, miialicasi Vo profilaktikasi ti¢iin elektron
qurgularmin islonmosi, hazirlanmasi vo istismari ilo masgul
olan bir sahasidir.
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Meissner effect

— apgpexm Meiicnepa. [1onHOE BBITECHEHUE MAarHUTHOTO TOJIS
3 o0béMa nuamarHeTwka. [10CKONBKy, BemiecTBa B CBEpX-
MPOBOJIAIICM COCTOSHMHM CTAHOBSTCS HICAIbHBIMH JHaMar-
HETHKaMH, TO TIPOBOHUK IIPH MEPEXO0/Ie B CBEPXIIPOBOIAIICES
COCTOSIHUE CTAaHOBUTCS Haubosee MOAXOASIIUM OOBEKTOM
st HabmoaeHus a¢dexra MelicHepa.

— Meysner effekti. Meysner effekti magnit sahasinin diamag-
netikin hacmindan tam sixisdirilib ¢gixarilmasidir. Ifrat kegiri-
cilik halinda madds hom ds ideal diamagnetik oldugu {igiin if-
rat keciricilik halinda olan maddo Meysner effektini miisa-
hida etmok {i¢iin an yaxs1 obyektdir.

Melting

— naaenenue. IlnaBneHune — Mepexo/] BEMIECTBA U3 KPUCTAILIH-
4eCKOro TBEPIOTO COCTOSIHUS B kuiakoe. [lnaBieHue mpouc-
XOJIUT C MOTJIONICHUEM Teruia Kak (a3oBblil riepexos 1-ro po-
71a, OHO COCTOUT B Pa3yHOPSIOYCHUU CHUCTEMBI: PETYJISPHOE
MPOCTPAHCTBCHHOE PACIOJIO0XKEHHUE aTOMOB (MOJIEKYJ) CMe-
HSETCS HEPEryJsIpHbIM IPU HE3HAYUTEIHHOM H3MEHCHHH
CPE/IHETO PaCCTOSIHUS MEKIY HUMHU.

— arima. 9rimo maddonin kristal halindan maye halina kegidina
deyilir. O 1—ci nov faza kegidi kimi, istiliyin udulmasi ilo bas
verir. Orimo sistemin nizamsiz hala ke¢mosindon ibarotdir:
orimo zamani atom vo ya molekullar arasindaki mosafonin
clizi doyismasilo onlarin fozada miintozom diiziiliisii qeyri—
miintozom diiziilislo ovoz olunur. Orimo temperaturu (T,)
tozyiqdon asilidir.

Memory device (memory unit)

— 3anomunatouiee ycmpoiicmeo (3Y). YCTpoWCTBO, MpeaHa3-
Hauy€HHOE JUIsl 3alKCH, AJIUTEIbHOIO XPAHEHUS U CUUThIBA-
Hus uHpopmarmu. Bxomut B cocraB DBM, TexHomornyec-
KOT'O M HCCJIEN0BAaTEIbCKOTO 000pYI0BaHUs C POrPaMMHBIM
yIpaBJIE€HUEM, PA3IUYHBIX YCTPOWCTB aBTOMATHKH, TEJIeMe-
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XaHUKH, SIIEPHBIX YCTPOMCTB W Ap. 3anmuch HH(POpMalUu
OCYILECTBJISIETCSl IyTEeM NpeoOpa3oBaHUsl €€ B JJIEKTpUYec-
KHE, ONTUYECKUE WIN aKyCTUUECKHE CUTHAJIBI, JTMOO MEXaHU-
YECKHUE MEePEeMEIICHUs IJisi BO3JICUCTBUSL HA HEKOTOpYyIO (u-
3UYECKYI0 CpEy — 3allOMUHAONIYIO CPEly LEJIbI0 COOTBETC-
TBYIOIIETO M3MEHEHUSI €€ COCTOSHUS WM (POPMBI. 3aroMH-
HaIOIIEeH cpefol MOXKET OBITh COBOKYIHOCTb JAHCKPETHBIX
9JIEMEHTOB C JIByMsI YCTOMYMBBIMU COCTOSIHUAMH ((peppUTO-
BbIC CEPJCUHUKHU, TOHKNE MAarHUTHBIC TUICHKHU, TPAH3UCTOPHI,
TPUITEPHI U T.1.), MO0 CIOW MarHUTHOIO BellecTBa UIH (o-
TO3MYJIbCUH, OyMaKHas JICHTA.

B 3aBucuMOCTH OT CBOMCTB 3alIOMHUHAIOIIEH CPEIIbI U CIO-
co00B BO3JICHCTBHS Ha HEE PA3TUYAIOT MOJTYITPOBOTHUKOBEIE,
MarHUTHBIE, ONITHYECKUE, MIEKTPOCTATUUECKUE, KPHOTCHHBIE,
yJIbTPa3BYKOBBIE, MEXaHUUECKHUE 3Y.

[Tomumo 3anmomwuHaromie cpeasl 3Y conaepxar OJIOK YII-
paBieHus, 00ecleynBaoIUi 3aNUCh U XpaHeHHe UHQpopMa-
UM U YCTPOMCTBO ymMpaBlieHUs, OOecreuuBarolee coria-
COBaHHYI0 paboTy Bcex vacteit 3Y.

OCHOBHBIMU TE€XHHYECKMMH TMOKazaressaMu 3Y, ompenen-
AIOMUMHA UX 3(G(GEKTUBHOCTD, SABISIOTCS WH(POpPMalMOHHAS
€MKOCTh — MaKCUMaJIbHOE YMCJIO CJIOB WJIM 3HAKOB, KOTOPbHIE
OJTHOBPEMEHHO MOKHO COXpaHUTh B 3V, BbIpaxkaeTcsi B Ou-
tax win Oaiirax (cm. Bit, byte), morpeGisemas MOIIHOCTB,
BpeMsi XpaHeHus: nHpopmaruu, ObICTPOICHCTBUE U JIP.

[To BemmonHsieMbIM QyHKIHSAM 3Y nensTcs Ha BHEIIHUE U
BHyTpeHHUE BHemnue 3Y peann3yrorcs Ha MarHUTHBIX JIE€H-
TaxX U MarHUTHBIX WJIH ONTUYECKUX NUCKAX; BHyTpeHHHUE 3Y
— B ocHoBHOM Ha MC. Buemnue 3V xapakTepu3yrOTCs HEO-
MpeeJICHHO JJITUTENbHBIM COXpaHEeHHuEM HHQOpMaIuu TpH
OTCYTCTBUUM nuTaHus. BHyTpeHHue 3Y B CBOIO ouepenp je-
JIATCS HA CJIEYIOLNE TPYIIIbI:

—omneparuBHbIe 3Y (main memory unit);
—cBepxoneparuBHbie 3Y (CO3Y), koTopsie 001a1al0T MalbiM
00BEMOM ¥ BBICOKUM OBICTPOICHCTBUEM

33



—nioctostHubie 3Y (I13Y): 3anmoMuHaromniee ycTpoicTBO B coc-
taBe OBM, ucnosnb3zyemMoe TOJIBKO JIsl CUUTHIBAHHS XPaHH-
Moii B HEM HH(pOpMAIHH;

—nostynioctosinubie 3Y (IIII3VY): TI3Y, B k0oTOpOM HaKOMHUTENH
CKOHCTPYMPOBAaH TakuM OOpa3oM, YTO HMEETCS BO3MOXHOCTh
CPaBHHUTCIBHO JICTKO 3aMCHATH BCHO HJIM 4YacCTb XpaHHMOfI HH-
dopmammu. (cMm..Taxxke: Main memory unit # Permanent
memory)

— yaddas qurgusu (YQ). Yaddas qurgusu molumatin yazilmasi,
uzun miiddat saxlanmasi vo oxunmasi ti¢lin nazards tutulmus
qurgudur. EHM-in, programla idars olunan texnoloji va
todgigat qurgularinin, miixtalif avtomatika vo telemexanika
qurgularmin, niiva qurgularinin va S. torkibina daxil olur.
Molumati yazmagq iigiin onu elektrik, optik, akustik signallara,
yaxud mexaniki yerdoyismaya cevirir. Belo ¢evrilmo miioy-
yon fiziki miihito — yaddas miihitino miioyyan tosir gostorir
ki, bundan da mogsed miihitin halin1 vo ya formasini do-
yismokdir. Yaddas miihiti iki dayanigli vaziyyati olan diskret
elementlor (ferrit iglik, nazik magqnit tobagosi, tranzistor,
trigger vo s.), magnit madds vo ya fotoemulsiya tobagasi, ka-
g1z lent ola bilor. Yaddas miihitinin xassalorindan vo ona tasir
tisullarindan asili olaraq YQ yarimkegirici, maqnit, optik,
elektrostatik, kriogen, ultrasas, mexaniki kimi qruplara
boliindir.

Yaddas miihitindan slave YQ-nin torkibins idars bloku va
idaro qurgusu da daxildir. Idaro bloku malumatin yazilmasini
Vo saxlanmasini, idaro qurgusu iso YQ-nin biitiin hissalorinin
isinin uzlasdirilmasini tomin edir.

YQ-nin effektivliyini toyin edon osas texniki gdstoricilor
molumatin hacmi, yani eyni zamanda Y Q-da saxlanila bilon
sozlorin vo ya isarolorin maksimal sayr (bax: Bit, byte),
istifado olunan giic, molumatin saxlanma miiddati, caldlik vo
s.—dir.

Yerino yetirdiyi funksiyalara gora YQ xarici va daxili kimi
gruplara boliniir. Xarici YQ magnit lentlori vo magnit disk-
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lori, yaxud optik disklor osasinda; daxili YQ iso osason IS

osasinda hazirlanir. Xarici YQ-nin osas xarakterik coahati

onlarin heg bir qida manbayi olmadan molumati uzun miiddst

yaddasda saxlaya bilmoasidir. Daxili YQ-i 6z novbasinda

asagidaki qruplara boliiniir:

—operativ: OYQ (main memory unit);

—ifrat siirotli: ISOYQ, kigik hocmli yaddasa vo yiiksok
caldliya malik YQ;

—daimi YQ (DYQ): EHM-1n torkibinds olan, ancaq yaddasda
saxlanan malumati oxumagq tigiin istifads edilon DYQ);

—qismon daimi YQ (QDYQ): bu noév YQ-do toplayici elo
qurulur ki, yaddasda saxlanan malumatin hamisini va ya bir
hissasini nisbaton asanliqla doyismok olsun (bax hamginin:
Main memory unit u Permanent memory)

Metallic bonding

— Memaniuyeckas ceéa3b. XUMHUYCCKas CBsI3b, 00YCIOBJICHHAS
HaJIMYUEM OTHOCHTEJIBHO CBOOOJHBIX JJIEKTPOHOB. Xapak-
TepHA KaK JIJIsl YUCThIX METAJIOB, TaK U UX CIUIABOB M MHTEP-
METa/UTHUECKUX CcoeluHeHni. BemiectBa, oOnanaromiye me-
TAJJIMYECKON CBS3bI0, YaCTO COYETAIOT MPOYHOCTh C IUIAC-
TUYHOCTBIO, TaK KaK MPH CMEIIECHHH aTOMOB JPYr OTHOCH-
TEJILHO JIpyra HE MPOUCXOJUT pas3phiB cBsizeil. Kpome Toro,
CBOOOIHO JBIIKYIIHECS DJICKTPOHBI O0YCIOBIMBAIOT BBICO-
KYIO 3JIEKTPO- M TEILIONPOBOTHOCTH BEIIECTBA.

— metallik rabita. Sorbast elektronlarin mévcudlugu ilo bagh
olan kimyavi rabita. Hom tomiz metallar, hom do xalitalor va
intermetal birlosmolor {igiin xarakterikdir. Metallik rabito olan
maddalor eyni zamanda hom méhkom, hom doa plastik olurlar:
belo ki atomlar bir—birina nisbaton yerini doyisdikds rabitalor
qurilmir. Bundan basqa, Sorbast hoarokot edon elektronlar
maddonin elektrik- va istilikkegiriciliyinin yiiksok olmasini
tomin edir.
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Metallization

memanauzayua. [lpouecc ocaxJeHUs TOHKOW IUIEHKH IMpO-
BOJISAIIETO MeTalljla Ha CPOPMUPOBAHHYIO MHTETPATIBHYIO WU
MHUKPOCHUCTEMHYIO CXEMY C MOCIEAYIOIUM (OopMUPOBAHHUEM
U3 HEro ¢ NMOMOUIBIO JUTOrpapuu PUCYHKA C HEOOXOIUMBIM
PACITOJIOKEHNEM MEXKCOECINHEHNM. Pa3mnyaroT 0THOCIOMHYIO
Y MHOTOCJIOMHYIO METaJUTU3AIUIO.

— metallagdirma. Formalasdirilmis inteqral vo ya mikrosistem

sxeminin tizarino nazik metal tobagonin ¢okdiiriilmasi. Cok-
diiriildiikdon sonra homin tobagodon litografiya tisulu ilo tolob
olunan elementlorarasi birlosmalor formalasdirilir. Metallas-
dirma birlayl vo ¢oxlayli ola bilor.

MicroElectroMechanical Systems (MEMS)

MUKDPOIIEKMPOMeXaHuieckue cucmemsl. MUHUATIOPHBIC
YCTPOMCTBA, BKJIFOYAONINE B CBOM COCTaB TPH KOMIIOHCHTA:
MUKPOAKTIOATOp, MHUKPOCEHCOP W 3JEKTPOHHYIO BBIYHUCIHU-
TEJbHYIO CUCTEMY yIpaBiieHusi. Bce Tpu KOMIIOHEHTa W3ro-
TOBJICHBI B OZJHOM YHII€ B €JMHOM TE€XHOJOTHYECKOM IMpOIIeC-
ce MUKpooOpaboTku. TepmuH Hauboyiee pacrnpocTpaHEH B
CIIA. B EBporie 0603HaueHHsI 3TOM 00JIaCTH HAYKH U TEX-
HUKU TPUMEHSIETCS TEPMUH «MHUKPOCUCTEMHASI TEXHOJIOTHUS
(MycroSystems Technology, MST), B Poccun — «MuK-po-
cucTeMHas TexHuka» (Microsystems technics), B Anonun —
«MHKpOMaIIuHeDy (Micro machines).

— mikroelektromexaniki sistemlar (MEMS). Miniatiir qurgudur,

ic komponentdon: mikroaktiiator, mikrosensor va idaroedici
elektron hesablama sistemindon ibaratdir. Hor {i¢ komponent
vahid texnoloji prosesdo bir ¢ip tizorindo hazirlanir. Bu
termin ABS—da daha ¢ox yayilmisdir. Avropada “mikro-
sistem texnologiyas1” (MycroSystems Technology, MST),
Rusiyada “mikrosistem texnikasi” (Microsystems technics),
Yaponiyada “mikromasinlar” (micro machines) terminlori
isladilir.
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Microelectronics

— mukponekmponuxa (M3). HanpasiieHne 3J1€KTPOHUKH, CBSI-
3aHHOE€ C CO3/IaHHEM IPUOOPOB M YCTPOMCTB B MHUKPOMHU-
HUATIOPHOM HMCIOJIHEHUH C UCIOJIb30BAHUEM IPYIIIOBOM TeX-
HOJIOTMM WX HW3TOTOBJIEHUS. MUHHMATIOpU3ALMS B H3AETUAX
MDD Hepa3pbhIBHO COYETAETCA C MHTETpaluedl 3JIE€MEHTapHBIX
npuOopoB U KauecTBeHHbIX (pyHKUMN. CoBpemeHHas MO Oa-
3UpYyeTCsl Ha UCTONIb30BaHUU (U3NYECKUX 3PPEKTOB B TBEP-
noMm Ttene, 1 B nepyto ouepenp B [III. ITommmo IIIT amex-
TPOHUKH MPHUHIMIBI MUHUATIOPU3AIMN U UHTETPALlMK BO BCE
BO3pacTarouleil cTeneHu NPUMEHSIOTCS K mpubopam U ycT-
poiicTBaM B TaKMX pa3lieiax 3JIEKTPOHHKH, KaK KBaHTOBas
AJNIEKTPOHUKA, ONTOZJIEKTPOHHUKA, KPHOIIEKTPOHUKA, aKyCTO-
anekTponuka, CBY snekTpoHuka, BakyyMHas 2JIEKTPOHUKA U
Ap.

NMC moxeT mpenctaBisiTb cOO0NH MaTpHUIy OJHOTHITHBIX
3JIEMEHTOB WJIM OTJEJIbHBIA OJIOK 3JIEKTPOHHOIO yCTPOICTBA,
a o Mepe yciuoxsnenuss UMC cranu Bkio4ats B ceOs KOM-
IUIEKCHbIE (DYHKIIMOHAJIbHBIE YCTPOICTBA, B TOM YHCIIE TaKUe
CJIO’KHBIE, KaK MUKPOIIPOLIECCOPBI U MUKpO—OBM.

s uznenuit MO xapakTepHbl Hanbosee ObICTpbIe B MUpe
TEXHUKH TEMIbl pa3pabOTKU M OCBOEHHUS MX INPOMBIIIJICH-
HOro u3roropyieHusi. @opMupoBaHne MUKPOHHBIX U CYyOMHUK-
poHHBIX 31eMeHToB MMC ocymiecTBisercss MocpeacTBOM
CHENHAIBHOIO MPOIecca MUKPOJIUTOrpadun — Npeln3noHHO-
ro nepeHoca uzoOpaxenus tomosoruu UMC B 3amaHHOM
Macitabe ¢ opuruHana (mabmona) Ha I1I1 mommoxky. B 3a-
BUCUMOCTH OT TpeOyeMbIX pa3pelieHus, NPOU3BOIUTENb-
HOCTH | 3aTPaT MOTYT OBITh UCTIOJB30BaHBI (POTONMUTOTrpadUs
B BuauMol 1 Y® o0nacTsix crekTpa, peHTTeHoIuTorpadus u
3JIEKTPOHHO — JiyueBas jurtorpadus. [locneansas mo3Bosser
OCYILIECTBUThH HEMOCPEACTBEHHOE (POPMHUPOBAHHUE IJIEMEHTOB
NMC c nuneitnpiMu pazmepamu 10 0,2 MKM.

ba3zoBoii Texnonorueit gopmupoBanus MoHonuTHbIX [1I1
NMC sBnsercs niuaHapHas TEXHOJIOTHS, IO KOTOPOM H3ro-
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TaBiauBaeTcs ocHoBHas Macca MMC, B ToM dmcie TaKoi uX
mUpoKui kiacc, kak jgoruueckue (mudpponsie) UMC. Ilna-
HapHasi TEXHOJIOTHs IMO3BOJIMIA CO3/aTh HA CETOJHsS Ham0o-
nee cnoxuble UMC ¢ 9ucioM 3J€MEHTOB 10 MWIJINOHA IIPU
uX MuUHUMaIbHOM pasmepe 1o 0,5 mxm (Planar technology).
CoBpeMenHass MO B 3HAUHUTENBHON CTENEHH OPUEHTHUPO-
BaHAa HAa KOMIUIEKCHOE O0eCIeYeHUe DIIEMEHTHON 0a3bl WH-
(hOpMaIMOHHO — BBIYMCIUTEILHON TEXHUKH, SIBJISFOIICHCS
OCHOBOW CHCTEM aBTOMATH3aIllMd W YIPABIICHUS IMPOMBIIII-
JICHHBIM M CEJIbCKOXO3SHUCTBEHHBIM 000pYyI0BAaHUEM, MPUOO-
pamMu Ui HAyYHBIX HCCJICJIOBAHUN, KOHTPOJIBHO — HM3MEpHU-
TEIbHBIM M MEIMIIMHCKUM O0OpYJIOBaHHUEM, BCEMH BHJIAMHU
TPAHCIIOPTHBIX CPEJCTB. PannoBenianue, TeIEeBUICHUE, TIPO-
que CpeCTBa CBS3M W Mepeaavyd MH(OOPMAIMKM BCE MITUPE UC-
MOJIB3YIOT JTOCTYMDKCHUS MD C IENbI0 YIyUYlICHUS TeXHUYEC-
KX W SKOHOMHYECKHX TOKaszarejaeii. MHKPOIJICKTPOHHBIC
YCTPOWCTBA COCTABIISIOT OCHOBY KOMAaHJHO — BBIUYHCIIUTENb-
HBIX, HABUTAIIMOHHBIX M CBS3HBIX KOMIUIEKCOB B aBUOKOCMHU-
YEeCKOW TEXHUKE; IMIMPOKO UCIOIB3YIOTCS B YCTPOMCTBaxX pa-
IHOJIOKauu. Pa3Ho0Opa3HOM 10 COEPIKaHUIO U CIIOKHOM IO
TEXHUYECKOMY YPOBHIO SIBJISICTCS Takke chepa MPUMEHECHUS
JTOCTIOKEHUH MO B OBITOBBIX JJIEKTPOHHBIX YCTPOHCTBAX
(cm. makoce: Planar technology u integrated electronics).

— mikroelektronika (ME). Elektronikanin bir istiqgamati olub,
qrup halinda hazirlanma texnologiyasindan istifado etmoklo
mikrominiatiir sokilds cihaz vo qurgular yaradir. Miiasir ME
bark cisimlordos, ilk novbads YK-do bas veran fiziki effekt-
lora asaslanir. YK elektronikadan basqa miniatiirlogdirma vo
inteqrasiya prinsiplori siirotlo kvant elektronikasi, optoelek-
tronika, krioelektronika, akustoelektronika, IYT elektronika,
vakuum elektronikast vo S. saholorin cihaz vo qurgularina
totbiq edilir.

IMS eyni n6v elementlordon ibarot matrisa vo ya elektron
qurgusunun ayrica bir bloku ola bilor. IMS—lor miirokkab-
losdikco onlarin torkibine kompleks funksional qurgular, o
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climlodan, mikroprosessor vo mikro-EHM kimi miirokkab
qurgular daxil edilir.

ME momulatlart on yiiksok hesab olunan templorls islonib
hazirlanmir vo Sonaye {isullar1 ilo istehsal olunur. IMS—in
mikron vo submikron 6l¢iilii elementlori xiisusi mikrolitoqra-
fiya prosesi — IMS—in topologiyasinin verilmis miqyasda
originaldan (sablondan) YK altliq {izarina daqiq kogtiriilmasi
ilo formalagsmasdirilir. Talob olunan ayirdetmodan, mohsul-
darligdan vo masroflordon asili olaraq spektrin goriinon vo
UB hissoalorindo fotolitografiya, rentgenlitografiya vo elek-
tron—siia litoqrafiyasi totbiq edilo bilor. Sonuncu iisul IMS—in
Xatti Olgiilori 0,2 mkm-o godor olan elementlarini bilavasito
formalasdirmaga imkan verir.

Monolit YK IMS—in osas formalasdirma prosesi planar
texnologiyadir. Planar texnologiya ilo oksor IMS-lor, o ciim-
lodon mantiq (reqomli) IMS-lor hazirlanir. Planar texnologiya
olgiisti 0,5 mkm, elementlorinin say1 milyonlarla olan miirok-
kob IMS-lor yaratmaga imkan verir (Planar technology).

Miiasir ME ohamiyyatli doracods molumat—hesablama
texnikasinin element bazasinin kompleks halinda tomin
olunmasima yonalmisdir. Moalumat-hesablama texnikasi iso
sonaye Vo kond tesorriifati avadanliglarinin, elmi—toadqiqat
cithazlarinin, nozarot—o6l¢ii vo tibbi avadanliglarin, biitiin név
nogliyyat vasitolorinin  avtomatlasdirma va idareetmos
sistemlarinin asasini togkil edir. Zaman keg¢dikca texniki va
iqtisadi gostaricilorini yaxsilasdirmaq iiclin radioyayimlari,
televiziya, digar rabito vo molumati 6tiirmo vasitolorinde ME-
nin nailiyyatlorindon daha genis istifads edilir. ME qurgular
aviakosmik texnikada komanda—hesablama, navigasiya vo
rabito komplekslorinin osasini toskil edir; radiolokasiya
qurgularinda genis istifado edilir. ME nailiyyatlori homginin
elektron moisot qurgularinda kifayot godor rongarong vo
yiiksok texniki soviyyado totbiq edilir (bax hamcginin:
integrated electronics)
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Micro Optical Electro Mechanical Systems (MOEMY)

— MUKpoonmosniekmpomexanuueckue cucmemvr (MOIMC).
Mukpocucrema, B CTPYKTYpy KOTOPOM BCTPOEHBI ONTHYEC-
kue 35eMeHTbl. MOOMC — yHMKanpHas TEXHOJIOTUS, OCHOB-
HBIMU OCOOCHHOCTSIMU KOTOPOU SIBJISIFOTCSI TPYIIIOBOM TpoO-
11eCC M3TOTOBJICHUSI MHUKPOCHCTEM, BO3MOXKHOCTh oOecrede-
HUS TOYHOTO W YIPABJISIEMOTO TEPEMEHICHUS ONTHYCCKUX
2JIEMEHTOB B MHUKpocucteMe. [lepemerienrne MUKpOONTHIEC-
KHX OJJICMCHTOB II03BOJISIET OCYIICCTBIIATh JTUHAMUYECKOE
yIpaBJjeHHEe JTy4OM CBETa. DTO TUHAMUYECKOE MAaHUITYJIHPO-
BaHHE CBETOM MOXET BKJIIOYATh MOJIYJISAINIO, BPEMEHHYIO
3aIepKKyY, AUGPAKIHIO, TOJHOE OTPaKEHUE WIM TMPOCTO
MPOCTPAHCTBEHHYIO TlepeopueHTaruio. JIrooble ABe WU TpH
W3 3TUX ONepanuii MOKHO KOMOWHUPOBATH TSI BHITOJTHCHHUS
CJIOXHBIX OIEpaIuii CO CBETOBBIM JydoM. CIIOCOOHOCTH BHI-
MOJIHATH 3TH OIEPAIluH, MCIOIb3ys] MUHHATIOPHBIC ONTHYEC-
KH€ 3JI€MEHTBI, OJIHO U3 KJIIOUEBBIX CBOICTB, KOTOPOE OTJIU-
yaeT MOOMC ot kiaccuueckoil onTuku. nemeHTel MO-
OMC: nuH3bI, MUKpO3€pKajia, IITAaTUBbI, IU(PaKUHUOHHBIE
PEIIETKH, CBETOBO/IbI, MOIYJIATOPHI U 1ip. O6nactu npumeHe-
Huss MODMC: HOBBIC THITBI TUCIIJIEEB, OCHOBaHHBIC Ha (H-
3MYECKOM JBW)KCHHHM OTPAKAIOLMIUX MHKPOIIOBEPXHOCTEH,
aKTUBHbBIE KOPPEKTOPHI, PUIBTPHI BBOJIA/BHIBO/Ia BOJIHOBOTO
MYJIbTUTIIIEKCUPOBAHUS U JIP.

— mikrooptoelektromexaniki sistemlar (MOEMS). Tarkibina
optik elementlor daxil edilmis mikrosistem. MOEMS-in ha-
zirlanmasi unikal texnoloji prosesdir. Bu texnologiyanin osas
xiisusiyyotlori mikrosistemin qrup soklindo hazirlanmasi,
optik elementlarin sistemds doagiq vo idaraolunan yerdayismo
imkanlaridir. Mikrooptik elementlorin yerdoyismolori isiq
stialarinin dinamik idaroolunmasina imkan yaradir. Isiq siia-
larinin dinamik idaraolunmasi dedikda, modulyasiya, zamana
gora gecikdirilmo, difraksiya, tam oks olunma vo s. nazords
tutulur. Isiq sialart ilo hor hanst miirokkob manipulyasiyani
aparmaq Ugiin gostotilon amaliyyatlarin ikisi Vo ya ti¢liniin
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kombinasiyasindan istifado edilo bilor. Miniatiir optik ele-
mentlordon istifado etmoklo belo amsliyyatlar1 aparmaq im-
kan1t MOEMS-i Klasik optikadan farglondiran asas cohatlor-
dondir. MOEMS-in elementlori: linza, mikrogiizgiilor, sta-
tivlor, difraksiya gofaslori, isiqétiironlor, modulyatorlar vs s.
Osas totbiq saholori: is prinsipi oksetdirici mikrosathlorin
harakatino asaslanan yeni tipli displeylor, aktiv korrektorlar
Vo s.

Microprocessor
— mukponpouyeccop (MII). IndpopmanimoHHOE yCTPONCTBO, BBI-

MOJIHEHHOE ¢ ucnoiib3oBanueM TexHosoruu bBUC u obnagaro-

11ee CroCOOHOCTHIO BBIMOMHATh apU(PMETUUECKUE U JIOTHYEC-

KHE ONEpalMy IO ONPEACIICHHONW MNpOrpaMMme, 3aJ1aBacMOi

YOPaBJISIONMIUME CUTHAJIaMu; o0paboTKy umHMOpMAaIUu; TpH-

HATHUE PELICHUM.

Anpo MII coctaBastoT apuMETHKO—JIOTHIECKOE YCTPOIiC-
TBO (AJIY), cueTunk KOMaH[, PEerucTpbl U CHUCTEMbI YIIpaB-
neHua. MII mpou3BOIATCA MCKIIOUUTEIBHO B BUIE MHUK-
pocxem.

MII xapakTepu3yrTCs CIEIYIOIMMU CBOMCTBAMU:

1. Jnuna cioBa. YKa3pIBaeT, CKOJbKO OUT MOTYT 0Opabathl-
BaThCs mapaienpHo. CymecTByroT 4—; 8—; 16— u 32— Ou-
TOBBIE MUKPOIIPOLIECCOPHI.

2. CkopocTh BbIuMCICHUN. Onpenensiercss Tak Ha3bIBaeMOU
JUIATENTFHOCTBIO IMKJIa 00paboTKu. [[MUTEenbHOCTh MUK
00paboTKU —3TO BpeMsi, KOTOpoe TpeOyeTcss UIsl mapai-
JIENBHOTO CIIOKEHUSI ABYX JIBOMYHBIX YHCENI U JUIsl BBO-
Jla/BBIBOJIA ATUX YKCeN B MaMsTh. OOBIYHO UK JATUTCS OT
0,1 mxc g0 10 MKc.

3. Texnonorus (cemeiictBo cxem). MII BImoNHSIOTCS B OC-
HOBHOM MOII-texHonorueii. B 37Ol TexHOIOTHM BO3-
MOXHa MakKcuUMajbHas creneHb uHrerpanuu. CyniecTByer
TaKk)Ke HEOOJBIIONW sl OUTIONIIPHBIX MUKPOIPOIIECCOPOB,
KOTOpbIe npuHamiexkar Kk cemencrpy TTJIILLL.
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4. Cucrema komania. KonaumdecTBO KoMaHJ XapaKTepU3yeT
npousBoauTebHOCT, MII. Takke BakeH cocTaB 3THUX KO-
MaHJl. YJa4yHO MOAOOpaHHbIE KOMaHJbl JAIOT B HTOTe
OOJBIITYIO TPOU3BOIUTEIHLHOCTb.

— mikroprosessor (MP). MP BIS (bdyiik inteqral sxem)
texnologiyasi ilo hazirlanmis molumat qurgusudur. O idars-
edici signalla verilon miiayyan proqram iizra hesab va mantiq
omoliyyatlarini yerino yetira bilir; molumati emal eds bilir;
gorar gobul eds bilir.

MP—in asasini1 (niivasini) hesab—mantiq qurgusu, koman-
dalar saygaci, registrlor vo idara sistemlori toskil edir. MP
ancaq IMS soklinda hazirlanir.

MP asagidaki xassolorlo xarakterizs olunur:

1. S6ziin uzunlugu, paralel olaraq nega bitin emal oluna bildi-
yini gostorir. 4—; 8—; 16—: vo 32-bitlik MP movcuddur

2. Hesablama siirati. Emal tsiklinin davametms middati ilo
toyin edilir. Emal tsiklinin davametmo miiddati — iki ikilik
odadin paralel olaraq toplanmasi, hamin odadlorin yaddasa
daxil edilmasi vo ya yaddasdan ¢ixarilmasi ii¢lin lazim
olan middoatdir. Adoaton tsikl 0,1mks-don 10 mks-o godar
davam edir.

3. Texnologiya (sxemlar ailasi). MP asasan MDY -texnolo-
giyasi ila qurulur. Bu texnologiya ilo maksimal integrasiya
daracasine nail olmaq miimkiindiir. Homg¢inin Sotki diodu
olan tranzistor-tranzistor montiqi —TTMS ndviino aid
bipolyar MP-lar da mévcuddur.

4. Komandalar sistemi. Komandalarin sayr MP-nin mohsul-
darligimm1 toyin edir. Homginin komandalarin torkibi do
ohamiyyoatlidir. Komandalarin diizgiin secilmasi mohsul-
darligin yiiksok olamasina gatirir.

Microrelay

— Mmukxpopene. MUKpPOYCTPOUCTBO JUIsi aBTOMAaTUYECKOM KOM-
MyTalllX 3JIEKTPUYECKUX LENed M0 CUTHally u3BHe. Pasznm-
YaloT TEIUIOBBIE, MEXAHWYECKHE, DJIEKTPUYECKUE, ONTHUYEC-
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KHe, aKyCTH4YecKne MUKpopesne. Mcrnonp3yoTcsi B MEKPOCHC-
TEMax aBTOMATHYCCKOI'O YIIPABJICHUA, KOHTPOJISA, CUTHAJIN3A-
ouu, 3alUTbl, KOMMYTalluu " T.J.

— mikrorele. Xaricdon verilon signalla elektrik ddvralorinin
avtomatik kommutasiyasint hoyata kecirmok ii¢clin mikro-
qurgu. Istilik, mexaniki, elektrik, optik, akustik mikrorelelor
var. Avtomatik idaroetmo, nozarat, signalizasiya, miihafizo,
kommutasiya va s. bu kimi mikrosistemlords istifads olunur.

Microwave electronics (super high frequency electronics)

— CBY snexmponuka. O0GnacTh 3JIEKTPOHUKH, OXBAaThIBAIOIIAs
npoOJieMbl CO3/IaHUsI U TIPUMEHEHHUS DJJIEKTPOHHBIX TPHU-
O00poB, MpeaHA3HAUYCHHBIX JUIsi paboThl B auamasone CBY
(ycmoBHo ot 300 MTI'ty mo 3000 I'T'1x). JlomMmunmpytoree mosio-
xeHre B CBY siekTpoHrKe 3aHMMAarOT NMpUOOPhl BaKYyMHOM
Y TBEPIOTEIbHON (B OCHOBHOM MOJYNPOBOIHUKOBOM) dJIEK-
TPOHUKH, 0OECTIeUrBaIOIINE BCE OCHOBHBIE (DYHKIIUU T€HEPH-
poBaHus, ycwieHHs U mpeoOpasoBanuss CBY konebaHuii.
CymectByeT Takke kiacc razopaspsanasix CBU mpubopos,
UCIIOJIb3YEMBIX B OCHOBHOM JUIsl KOMMYTAllUd U yIPaBJICHUS
CBY «konebanusimu. IIpubGopbl KBAHTOBOW AIEKTPOHHKHU
npumensitorcss B CBY nguana3oHe B KauecTBE BBICOKOCTA-
OUJIBHBIX CTaHAAPTOB YAaCTOTHI M CBEPXMAIOIIYMSIIUX YCH-
JTuTeNel cnabblX CUTHAJIOB. Pemiaromniyio posib B CO3JaHUN U
COBepIIeHCTBOBAaHUU MpuOOpoB CBY 31eKTpOHUKH UTPaIOT
HoBelmass BakyymHass u IIII TexHomnorus, ucnoyb30BaHHE
CBEPXUYHUCTHIX MaTepuasoB, pa3paboTka U MPUMEHEHHE Ipe-
U3UOHHOW (oTonutorpaduu, smeKTpoHoIUTOrpaduu U JIp.
Peanuzanms 3HAYUTENBLHON IUIOTHOCTH TOKA, HEOOXOIMMOM
s paborel CBY mpubopoB, crtajia BO3MOXHOM Oaromapst
YCOBEPIIIEHCTBOBAHUIO KAaTOJOB, pa3pa0OTKH HOBBIX THUIIOB
SMUTTEPOB. OCOOCHHO MIMPOKUE TEPCHEKTUBBI CYHIECTBYIOT
B o0iactu MOHOJIUTHBIX CBY MC, BEIONHAEMBIX Ha OCHOBE
apCeHU/1a rajiius.
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Ob6nacte npumeHeHus npubopoB CBY 31eKTpoHHKM He-
npepeIBHO pacmmmpsiercs. Hapsay ¢ pagmonokanuei, paano-
HaBUralued M paguopesieiiHONW CBA3BIO 3TH NPHOOPHI BCE
[IMPE WCIONB3YIOTCS B TEICBUICHUH, KOCMHYECKON CBSI3H,
paauorenemMeTpun. TernoBble U HETErIoBble 3((EKTHI, CO3-
naBaemble CBY uznmydeHnem, HaXOIAT IIMPOKOE IPUMEHEHNE
B 00paboTKe pa3HOOOpa3HBIX BEILIECTB U MPOAYKTOB, B MEIHU-
IIUHCKOM TMarHOCTHKe W Tepamnuu. [IpoBomsaTcs QyHmaaMeH-
TaJbHbIE UCCeA0BaHUA 1O npuMeHeHno CBY anexkTpoHuku
B OMOJIOTMU W 3HEPreTHKE, B TOM YHCJIC IO Mepeaade dHep-
THU ¥ PEIICHHUIO TEPMOSIICPHOTO CHHTE3A.

— IYT elektronika. Elektronikanm IYT diapazonda (sorti olaraq
300 MHs-dan 3000 QHs-a godar) islomak ti¢iin nazardas tutul-
mus elektron cihazlarinin yaradilmasi vo tatbigi ilo mosgul
olan bir bolmosidir. IYT elektronikada vakuum vo bark cisim
(ssasan YK) elektronikasinin cihazlarina {istiinliik verilir. Bu
cihazlar IYT rogslorin generasiyasi, giiclondirilmasi va gevril-
moasi ilo bagh biitiin asas funksiyalar1 yerina yetirir. Bundan
basga, IYT rogslorin kommutasiyas1 vo idaroedilmosi iigiin
istifado edilon IYT qazbosalma cihazlar1 da mdvcuddur.
Kvant elektronikasinin cihazlar1 IYT diapazonda yiiksok sta-
billiys malik tezlik standartlar1 vo zoif signallarin ifrat kigik
kily yaradan giiclondiricilori kimi istifado edilir. IYT elek-
tronika cihazlarinin yaradilmasinda vo tokmillosdirilmasinda
miiasir vakuum vo YK texnologiyalardan vo ¢ox yiiksok
tomizliya malik materiallardan istifado olunmasi, dogiq fotoli-
tografiya vo elektrolitoqrafiya tisullariin islonmasi va tatbiq
edilmasi va s. halledici rol oynayir. IYT cihazlarin islomosi
ticlin zoruri olan boyiik sixligl coroyanlarin alinmasi, katod-
larin tokmillogdirilmasi vo yeni ndv emitterlorin hazirlanmasi
hesabina miimkiin olmusdur. GaAs osasinda monolit IYT IS
xiisusilo boyiik perspektivlora malikdir.

IYT elektronika cihazlarinin totbiq saholori fasilosiz olaraq
genislonir. Radiolokasiya, radionaviqgasiya vo radiorelerabito
il yanasi bu cihazlar televiziyada, kosmik rabitads, radiotele-

44



metriyada da genis istifado olunur. IYT siialanmanin yarat-
dig1 istilik vo geyri—istilik effektlori miixtalif maddalarin va
mahsullarin emalinda, tibbi diagnostikada va terapiyada genis
tothiq saholori tapmaqdadir. IYT elektronikanin biologiyada
Vo energetikada, o climlodon enerjinin Gtiirtilmasi vo istilik—
niivo sintezinds totbigi sahosinds do fundamental todgigatlar
aparilir.

Microwave integrated circuit (super high frequency integrated
circuit)

— ceepxsvicokouacmomnas UC (CBY HC). Knacc UC, BbI-
MOHSIOMUX (DYHKIIUU TEHEPUPOBAHUS, YCHICHHUS U TIPE00-
pa3oBaHUsl DJIEKTPOMAarHUTHBIX KOJeOaHWUN B JMana3oHe
CBU. CBY UC sBastoTcs pa3HOBUIHOCThIO aHanoroBbix NC.
B psne ciyuaeB oHU BBITIONHSIOT crienupuieckre QyHKIUU,
XapakTepHBIE IS AJIEMEHTOB INpueMHo—nepenaronienn CBY
anmnapartypbl, B TOM 4Kcie Takue BUbI peodpazoBanus CBY
CUTHAJIOB, KaK JIETEKTUPOBAHUE, MOIYJISIUs, U3MEHeHHe (a-
3bl, MpeoOpa3oBaHUE YACTOTHI, JEJIEHHE U CYMMHUPOBaHHE
monfHocTu. Crenenp unTerpauuu CBY UC neBenuka — He
CBBIIIE HECKOJBKHUX JIECATKOB JIEMEHTOB Ha MOJJIOXKKY .

AxtuBHbIMU 35ieMeHTamMu CBY HC cnyxkar: B HIDKHEH
gactu CBY nuana3zoHa — KpeMHUEBbIE U TepMaHHUEBbIE OUIIO-
JISIpHBIE U MOJIEBBIE TPAH3UCTOPHI; HA YacToTe cBhime 6 I'Ty —
MPEUMYIIECTBEHHO IIOJIEBbIE TPAH3UCTOPHI C OapbepoM
ottku Ha ocHoBe GaAs. B CBU I'C, nmpuMeHsieMbIX B Te-
HEpaTOpax W MOUIHBIX YCHUJIUTENISAX, 4aCTO HMCHOJIBb3YIOT Ja-
BUHHO-TIpoJieTHBIE 1uojbl. s MmononutHbeix CBY UC c¢ pa-
6odeit yactoroit 1o 6 I'T1 mepcrneKkTUBHBI CTPYKTYphI THIIA
«kpeMHH Ha candupe». M3 Ipyrux akTUBHBIX 3JIEMEHTOB
CBUY UC npumeHsroTcs Takke p—i—N-1uoabl, 1uosr LHoTTku
u ap.

— ifratyiiksaktezlikli IS (IYT IS). YT diapazonunda elek-
tromagnit ragslorinin generasiyasi, giiclondirilmasi va ¢evril-
mosini hayata kegiron iS. IYT IS analoq IS-in bir néviidiir.
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Bir ¢ox hallarda onlar gobuledici-6tiiriicii IYT aparatlarin
elementlori iiglin xarakterik olan funksiyalari, o ctimlodan
IYT signallarin detekta olunmasi, modulyasiyasi, fazasmin vo
ya tezliyinin doyisdirilmasi, giicliniin boliinmasi vo Yya
toplanmas1 kimi spesifik funksiyalar1 yerina yetirirlor. IYT
IS-in integrasiya doracasi yiiksok deyil — bir althq iizerinds
comi onlarla element yerlosir.

IYT IS-in aktiv elementi olaraq asag1 tezlik diapazonunda
silisium va germanium bipolyar va sahs tranzistorlari, 6 QHs-
don yiiksok tezliklordo GaAs asasinda Sottki goparli saha
tranzistorlar1 istifade olunur. Isci tezliklori 6 QHs-o godor
olan monolit IYT IS-lor {i¢iin “sapfir {izorinds silisium”
quruluslar1 perspektivlidir. Bundan basqa, IYT IS-in aktiv
elementi kimi p—i-n diodlar, Sottki diodlar1 vo s. istifads
olunur.

Microwave oscillator

— CBY zenepamop. YCTPOUCTBO BBIPAOATHIBAIOIINKA AJIEKTPO-
marautHoe wu3nydenue CBU-—amanazona (CBU-sHepruio).
CBUY renepaTopbl cOCTOST U3 IBYX OyiokOB. IlepBbIil 610K —
MCTOYHHUK BBICOKOTO HAIIPSYKEHUS, COCTOMT M3 MOBBILIAIOIIE-
ro TpancopmaTtopa u BbIIpsAMuUTENs. VICTOUHUK, B 3aBUCH-
MOCTH OT MOIIHOCTH M KOHCTPYKIIMM MarHeTpoHa, BbIpada-
TBIBAa€T MOCTOSHHBIA TOK ¢ HampsbkeHuem (4000-20000) B.
Cuna anomHoro Ttoka coctaisieT (3+7) A. Bropoit 610k —
3TO MAarHEeTPOHHAs TOJOBKA, KOTOPBIA COCTOUT W3 BOJHOBO-
HO—KOAKCHAJIbHOIO0  MEpPeX0]la, COJEHOWAA, HaKaJIbHOTO
Tpanchopmartopa u maraerpora. CBY reneparop norpebiser
TpexdazHyro IeKTpodHEpruto ¢ HampsbkeHuem 380 Boubr.
CBUY reneparop oxmnaxkaaeTcs BOJION ¢ TeMIiepaTypoit He 00-
nee 35 rpamycoB. B kadecTBe OXJIOKIAIOIIUX CUCTEM MPH-
MEHSIIOTCS aBTOHOMHBIE MOJYJIbHbIE arperaTbl W Jp. IMpo-
MBIIICHHbIE YCTAHOBKH.

— IYT generator. TYT—diapazonda elektromaqnit siialar1 (IYT—
enerji) generasiya edon qurgu. IYT generator iki blokdan
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ibaratdir. Birinci blok yiiksok gorginlik manbayidir, yiiksal-
dici transformatordan vo diizlondiricidon ibaratdir. Magnetro-
nun giiciindon va konstruksiyasindan asili olaraq manba gor-
ginliyi (4000-20000) V olan sabit carayan verir. Caroayan sid-
doti (3+7) A giymot alir. Ikinci blok magnetron bashigdir. O
dalgadtiiron—koaksial kegiddon (dalgadtiiron ilo koaksial
kabelin birlogdiricisindan), solenoiddon, koézardici transfor-
matordan vo magnetrondan ibaratdir. IYT generator gorgin-
liyi 380 V olan ii¢fazali gorginliklo gidalanir. IYT generator
temperaturu 35°C—don yiikssk olmayan su ilo soyudulur.
Soyuducu sistem olarag modul tipli avtonom agreqatlar va s.
sanaye qurgulari istifads edilir.

Microwave receiver

— paouonpuemnuxu CBY (PII CBY). Papnonpuémueie yc-
TPOMCTBA, MpeAHA3HAYCHHBIE NI padOThl B JMana3oHEe pa-
auoBosiH oT 300 MI't go 3000 I'T (B nuanazone CBY). PII
CBY mnonpasnenstorcss 1mo pabouemy nuama3zoHy — Ha PII
CBY neuMMeTpoBBIX, CAaHTUMETPOBBIX M MUJIIUMETPOBBIX
BOJIH, a Takxke no cxeme nocrpoenus Ha PII CBY npsmoro
YCUJIEHUS, CYIEpPreTepOAUHHbIE U JETEeKTOpHbIe. Paauo-
OPUEMHUKH MOTYT OBITh OXJIAKIAEMBIMU M HEOXJIAXKIAeMbI-
mu. B 6onpmmmHCTBE ciydaeB PIT CBY crposT o cyneprere-
POJIMHHOM cXeMe, TaK Kak OOBIYHO 9Ta cxema o0ecrednBaeT
HaWBBICIIYI0O YYBCTBUTEIBHOCTh M MPAKTUYECKU JIET4e pea-
JU3yeTcs, 4eM cxema mpsimoro ycuieHus. Jlerekropubie PII
CBUY nonyuniv npuMeHeHue TIaBHBIM 00pa3oM B JHMara3oHe
JEIUMETPOBBIX BOJIH U TOCTPOEHBI HA OCHOBE KPUOTEHHO OX-
JaXJ1aeMbIX OOJIOMETPOB U IMOIYIPOBOJHUKOBBIX 00BEMHBIX
JETEKTOPOB. B CAaHTUMETPOBOM M MUJJIMMETPOBOM JIHANa30-
Hax (1o gactorhl f = 230 I'T') B OOJILIIMHCTBE CIy4YacB HC-
MOJIB3YOTCSl HEOXJIAXKIAEMbIE paJuONpPUEMHUKHU. bosee Ko-
porkoBoiHOBeie PII CBY, npuuém uacto oxjaxIaeMble,
MPUMEHSIOT TOJIBKO B HAYYHBIX HCCIIEIOBAHUSIX.
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— IYT radiogabuledicilar (IYT RQ). 300 MHs-don 3000 QHs-o
godor radiodalgalar diapazonunda (IYT diapazonda) islomok
iciin nozords tutulmus radiogobuledici qurgular. Is¢i diapa-
zonlarna gora IYT RQ desimetrlik, santimetrlik vo millimetr-
lik, qurulma sxemina gora birbasa giiclandirici, superhetero-
din vo detektoedici kimi qruplara béliiniir. IYT RQ-lor soyu-
dulan va soyudulmayan ola bilor. Bir ¢ox hallarda IYT RQ-
lor superheterodin sxem iizro yigilir, ¢linki bu sxem on yiik-
sok hossasligi tomin edir va birbasa giiclondirici sxemina
nisboton daha asanligla hazirlanir. Detektoedici IYT RQ-lor
osason desimetrlik dalgalar diapazonunda istifade olunur.
Onlar kriogen soyudulan bolometrlor vo yarimkegirici hacmi
detektoedicilor asasinda qurulur. Santimetrlik vo millimetrlik
diapazonlarda (f=230 QHs tezliya godor) oksor hallarda
soyudulmayan RQ-lor istifado edilir. Daha qisadalgali,
soyudulan RQ-lor yalniz elmi todgigatlarda istifads olunur.

Microwave rectifier (super high frequency rectifier)

— CBY esvinpamumens. IlpeobpazoBarens CBY Toka B moc-
TOSIHHBI TOK WJIM TOK NpOMbINUIEHHOW 4yacToTel. CBY BEI-
OpSIMUTENIN HEOOXOIMMBI B CBSI3H C pa3pabOTKoii cucteM Oec-
NPOBOJAHOW Tepelayd SHEpPruM uepe3 CBOOOJHOE IMpoc-
TPAHCTBO (HANpUMeEp, COJHEYHBIX KOCMHUYECKHUX HHEProCHUC-
TE€M, HA3€MHBIX 3HEPrOCHCTEM, PACIIOJIOKEHHBIX B TPYJIHO-
noctynHoit mectHocTH). [lo mpuniuny neiictBusi CBY BbI-
NPSIMUTENIN JIENSATCS Ha TMOJYHPOBOJHUKOBBIE M 3JIEKTPO-
BakyyMHBIe. DnekrpoBakyymuble CBY Bemmpsimutenu 6osee
3 pexTHBHBI IJ1s TpeoOpa3oBaHUs OOJBIINX MOIITHOCTEH.

— IYT diizlondirici. TYT coroyami sabit coroyana vo yaxud so-
naye tezlikli coroyana g¢eviron qurgu. IYT diizlondiriciloro
enerjinin sorbast foza vasitasilo naqilsiz otiiriilmasi sistemlo-
rinin islonmasi ilo alagadar ehtiyac var. Belo sistemlora misal
olaraq giinas kosmik enerji sistemlorini, ¢atin kegilon yerlards
yelosmis yeriistii enerji sistemlorini gostormok olar. Is
prinsipina gora IYT diizlondiricilor yarimkegirici vo elektro-
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vakuum kimi iki qrupa ayrilir. Elektrovakuum IYT diizlon-
diricilori boytik giiclari gevirmoak {igiin daha effektlidir.

Microwave restraint (super high frequency restraint)

— CBY ozcpanuuumens. YCTpOWCTBO, HE OMYyCKaroIlee Ha
cBoil BeixoJ CBY curnana, MOIHOCTh KOTOPOTO MPEBBIIIACT
3aJlaHHO€ 3Ha4YeHue, HO Mpomyckaroiiee oosnee cnabsie CBY
curHanel. OcHoBHOEe HazHaueHue CBY orpanuuureneit — 3a-
IIUTAa BXOJHBIX LENEN NPUEMHBIX YCTPOMCTB paauoJIOKa-
IMOHHOUW CUCTEMBI OT MEPETPY30K.

— IYT mohdudlagdirici. Giicii verilmis qiymotdon boyiik olan
IYT siqnalari ¢ixisa buraxmayan, asagi giiclii IYT siqnallar
iso buraxan qurgu. IYT mohdudlasdiricinin asas vazifosi ra-
diolokasiya sistemlarinin gobuledici qurgularini artiq yiiklon-
molordon qorumaqdir.

Microwaves (super high frequency SHF)

— ceepxevicokue yacmomol (CBY). O6nacTs paguovacTor OT
300 MI'tt no 3000 I'T', oxBaThIBaromas ACMUMETPOBBIC, CaH-
TUMETPOBbBIE U MUJLJTUMETPOBBIE BOJIHBI.

— ifrat yiiksak tezliklar (IYT). 300 MHs-dan 3000 QHs-o godor
olan radiotezliklor diapazonu. IYT desimetrlik, santimetrlik
vo millimetrlik dalgalar1 ohata edir.

Microwave spectroscopy (radio-frequency spectroscopy, EPR
spectroscopy)

— paouocnekmpockonusa. O6IacTh HayKH, UCCIEAYIONIAsl CIIeK-
TPBI MOTJIONIEHUS Pa3IUYHbIX BELIECTB B JAMANA30HE PaaHO-
BOJIH (Ha 4acToTax OT 10% xo 610" ['m). B 6onee mupokom
CMBICIIE K PAIUOCIEKTPOCKOIIMM OTHOCAT TaKXe HcC-
JIETOBAHUS PE30HAHCHOW JNHUCIEPCUH, PEJIaKCAllMH, HEJIMHEM-
HBIX SIBJIEHUW, UHIYUUPOBAHHOTO MCIYCKAHUS U IPYTUX SIB-
JICHH pPE30HAHCHOT'O B3aUMOJEHUCTBUS JEKTPOMArHUTHBIX U
AKyCTMYECKMX BOJIH YKA3aHHOI'O JHana3oHa C KBAHTOBBIMHU
CHUCTEMaMHU.
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— radiospektroskopiya. Radiodalgalar diapazonunda (10°+6-10"
Hs tezliklordo) miixtolif maddalorin udulma spektrlorini
Oyranan elm sahosi. Bundan basqa, gostarilon diapazona daxil
olan elektromagnit vo akustik dalgalarin kvant sistemlori ilo
rezonanas qarsiliqli tasiri zamani bas veran bir sira hadisolo-
rin, rezonans dispersiyasinin, relaksasiyanin, qeyri—Xatti
hadisalorin, induksiyalanmis sitialanmanin va s. Gyranilmasi
do radiospektroskopiyaya aid edilir.

Microwave switchboard (super high frequency switchboard)

— CBY kommymamop. YCTpPOWCTBO, INpEeAHA3HAYECHHOE JUIS
BKJIFOUCHUS, OTKJIFOUCHUS U TIEPECKITFOUCHUS JICMCHTOB U y3-
o CBY Ttpakra (IyTh OT 3allMCH M BOCHPOU3BEIICHUS CHI-
Hajia) paauodJICKTPOHHBIX CHCTEM, a TAKXKE JJIs TUCKPETHOTO
W3MEHEHUs MOITHOCTH, 4YacToThl U (azer CBU curnanos. B
KauyecTBEe KOMMYTHUpPYOImHUX 31eMeHToB CBY koMMyTaTopoB
ucnoiab3ytorcss B ocHoBHOM I1IT u razopaspsansie CBY npu-
oopsl: p—i—N-guomasl 1 CBY paspsaHuku, a Takke Gpeppuro-
BbIC TEpeKIoYarean. PasmudyaioT yrpaBiseMble U CaMo-
ynpasiisieMble CBY KOMMyTaTOpBI.

— IYT kommutator. Radioelektron sistemlorin IYT traktlarmin
(signalin yazilmasindan oxunmasina qadar kegilon yol)
element vo qovsaqglarini qogsmaq, ayirmaq vo asirmaq tgiin,
homginin IYT signallarin giiciinii, tezliyini vo fazasini diskret
olaragq doyismok ii¢iin nozords tutulmus qurgu. IYT kommu-
tatorlarin kommutasiyaedici elementi olaraq osason YK vo
gazbosalma IYT cihazlar: p—i—n diodlar vo IYT bosaldicilar,
hamginin ferrit asiricilar istifado edilir. Idarsolunan vo 6zii-
oziina idaroolunan IYT kommutatorlar var.

Mimic panel ( symbolic circuit, track plan)

— MHemocxema. Y CTPOUCTBO 0ToOpakeHus HHpopMaruu, Gop-
MUPYIOIIEE C MOMOIIbI0 WHAWKATOPOB YCIOBHOE M300pake-
HUE yNpaBiIsieMoro o0beKTa B CUMBOJILHOW (Gopme. MHuemo-
CXeMa HAarJIsTHO TOKAa3bIBA€T COCTOSHUE OOBEKTa WIU XOJ
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MPOM3BOJICTBEHHOTO Tporiecca. [[puMeHsIeTCs B TeX Cirydasx,
KOTJla YIpPaBIseMbli OOBEKT HMEET CJIOXKHYIO CTPYKTYPY,
MIPOM3BOJICTBEHHBIN MPOIIECC KOHTPOIUPYETCS 10 OOJIbIIEMY
YHCITy TIApaMeTpoB, a TAKXKe TOT/a, KOrja OBICTPO MEHSIO-
ieecss COCTOSIHUE 00beKTa TpeOyeT OMmepaTHUBHOTO yIpaBiie-
HUSL.

— mnemosxem. Molumati1 oks etdiron qurgudur, idarsolunan
obyektin sorti tasvirini indikatorlarin komayilo simvollar gok-
lindo formalasdirir. Mnemosxem obyektin vaziyyatini va ya-
xud istehsal prosesinin gedisini oyani olaraq gostorir. Ida-
roolunan obyekt miirokkob qurulusa malik olduqda, istehsal
prosesinin ¢oxlu sayda parametrlorina nazarat etmok lazim
goldikda, homginin obyektin siiratlo doyison voziyyati ope-
rativ idaraetma tolob etdiyi hallarda totbiq edilir.

Miniaturization

— Mmunuamiopuzayus. [IpoeKTUpPOBaHUE UM KOHCTPYHUPOBAHUE
npuOOPOB, MEXaHW3MOB, MAIIIUH U JpP. YCTPOUCTB CO 3HAYH-
TCJIIBHO MCHBIIMMH II0 CPABHCHHUIO C CYHICCTBYIOIIUMU
oOpasmamu pasMepamMu U Maccoid. HeoOXxomumMocTs Mu-
HUATIOpHU3allu B JJICKTPOHUKC O6YCJIOBJIeHa HCIIPCPBIBHBIM
YCIOXKXHCHUCM POA un YBCIMYCHUCM 4YHUCJIa COACPKAIIUXCA B
HEM 3JIEMEHTOB B CBS3H C IIOCTOSHHBIM paciIupCHUCM (1)YHK-
Ui 1 cpepbl UX TPUMEHEHUS.

B MukpoanekTpoHmke MmpobdiieMa MUHHATIOPH3AIUA pe-
maetcst mytem cosnanusi uarerpanbHbeix cxem (MC). OcHoB-
HBIM IIOKA3aTCJICM, OTpaKaltoM CTCIICHb MHUHHUATIOpU3alluU
QJICKTPOHHBIX YCTpoﬁCTB, ABJECTCA IINIOTHOCTb PAasMCIICHUA
(YymakoBKH) ee 3JIeMeHTOB B o0beme miu momanu. Jms UC,
HampuMep, TaKUM IOKa3aTCJIEM CIIYKUT CTCIECHb HHTETpalluu
(cm.Taxxe: Degree of integration).

— miniatirlagdirma. Mdvcud olan niimunoalora nisbaton xeyli
kicik Ol¢iilora vo kiitloya malik cihaz, mexanizm, masin va
digar qurgularin layihalondirilmasi vo konstruksiya edilmasi.
REA-nin getdikco daha da miirokkablosmasi, yerino yetir-
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diklori funksiyalar vo totbiq saholorinin genislonmasi ilo
olagodar onlarin torkibindoki elementlorin saymin artmasi
elektronikada miniariirlosdirmani zaruri etmisdir.

Mikroelektronikada miniatiirlosdirma problemi integral
sxemlor yaratmagla hall olunur. Elektron qurgularinin minia-
tirlogdirilmasinin gostaricisi onlarin elementlarinin yerlogsmo
sixhigidir. I1S-lor iigiin belo gostorici inteqrasiya doracosidir
(bax homginin: Degree of integration).

Minimization of logical function

— MUHUMU3AUUA J102u4ecKou @yukyuu. MuHuMuzanus Jo-
TUYeCKUX (YHKIMH HEOO0XOoIuMa JIsl YIPOIIEHUS CIOKHBIX
BBIpaKEHUHN ATUX caMuX (QyHKIUNA. CylmecTBYIOT HECKOJIbKO
Croco00B MUHUMMU3AIUU JIOTUYECKUX (DYHKIUH. DTO aHAIH-
TUYCCKUM CHMBOJIBHBIM M aHAJTUTHUUYECKMU KOJIOBBIA METOJIbI,
meton Keaitna—Maxk—Knacku, meron biexa—Ilopenkoro, me-
TOA 000O0IIEHHBIX KOJOB, rpaduyeckas MUHUMHU3AIUS C T0-
mMonipto Kapt Kapno u np. Ilpumepom 1 T€eMOHCTpaluu
AHAUTUTAYECKUX METOJIOB MOXKET CIYKUTh CICAYIOLIEE:

XY + XY +Xy = (XY +Xy) + (XY +Xy) = y(X+ X) + X(Y +y) =x+y
Haunbonee spdexkrnBHa MuHuMHU3anus OyiaeBBIX (YHKIIUNA C
nomonipio kapt Kapno. Kaptet KapHo moryTt npumeHsTbes
IpU Yucie TIepeMEHHBIX He Ooliee mecTu. B Tex ciayuasx, Ko-
IJla YUCJI0 apTyMEHTOB OOJIbIIE MIECTH, OOBIYHO HUCIIONb3YIOT
meton Ksaitina-Maxk-Kiacku.

— Mantiq funksiyasinin minimallasdiriimasi. Montiq funksiya-
larmin ifadslori miirokkab oldugda onlar1 sadalosdirmok {igiin
minimallagdirmaq zoruridir. Mantiq funksiyalarin1 minimal-
lasdirmaq tli¢lin miixtolif Gisullar var. Bunlar simvollar vo ana-
litik kod tsullari, Kvayn—Mak —Klaski tisulu, Blek—Poregski
tsulu, imumilosdirilmis kodlar iisulu, Karno kartlar1 vasito-
silo grafiki minimallagdirma va S. gostormok olar. Asagida
gostarilonlar analitik tisullara oyani misal ola bilor:
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XY + XY+ Xy = (Xy +Xy) + (O +Xy) = Y(X+X) +X(Y +Y) =X+Y
Karno kartlar1 vasitosilo qrafiki minimallagdirma on effektiv
tsuldur. Karno Kkartlar1 doyisonlorin say1 altidan ¢ox
olmadiqda tathiq edilo bilor. Arqumentlorin say1 altidan ¢ox
olduqda adoaton Kvayn—-Mak —Klaski tisulu tatbiq edilir.

MIS-structure
— MJIII (memann-ousneKkmpuk-noaynpo6oOHUK) CHPYKmMypa.
MAII-cTpykTypa mpencTaBisieT coO0W YMOPSI0UYEHHYIO CO-
BOKYIMHOCTh TOHKHMX CJIOEB MeTajlyla U AMDJICKTPHUKA, HaHE-
CEHHBIX Ha TMOJYNPOBOJHUKOBYIO IUIACTUHY, Ha3bIBAEMOM
MOJIONKKON. MeTammndecKuil 2JIeKTpol, HAHECEHHBIW Ha JH-
AJIEKTPUK, HOCUT Ha3BaHUE 3aTBOPA, a CaM JTUIJICKTPUK Ha3bl-
BaeTCs MOA3aTBOPHBIM.

MUII-ctpykrypa. 1-3aTBOp; 4 2

2-T10/13aTBOPHBIN TUDIICKTPHK;

3-I1I1 mognoxka, 4—OMUYECKUI /4
KOHTAKT. y

MDY qurulus. 1-rozo; 2-rozoalt1

dielektrik; T eeee—
3-YK altliq; 4-omik kontakt | 4

Ha oOpaTHyio HemiaHapHYIO CTOPOHY MOJYIPOBOJHUKO-
BOM IUTACTUHBI HAHOCUTCS METAJUIMYECKUH SJIEKTPOJI, Ha3bl-
BAIOIINNCS OMHUYECKMM KOHTAaKTOM (PUCYHOK). B kauecTBe
JMAJICKTPUKAa OOBIYHO WCTOJNB3YIOT AWOKCUA kpemHus SiO,
(cm. MOS-structure) winu HuTpua kpemuus SigNg v gp. nu-
AIEKTpUKU B coueTanuu ¢ SiO,, Hampumep, IBYXCIOWHBIN
manektpuk  (SIO, — SisNg) — MHOII-ctpykrypa. MJIIT
CTPYKTypa nmpuMeHsiercst s cozganuss MJIII-Tpan3uctopos,
MJIII-koHeHCcaTOpOB, TPUOOPOB C  3apsAOBOM  CBSA3BIO,
MJII-poToa1eKTPOHHBIX YMHOKUTETIEH | T.1I.

— MDY (metal-dielektrik—yarimkecirici) qurulus. MDY quru-
lus altliq adlandirilan yarimkegirici 16vhanin {izarina ¢okilmis
nazik metal vo dielektrik tobagolordon ibarat nizamli
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qurulusdur. Dielektrikin tizorina ¢okilmis metal elektrod rozo
(stirgti, idaroedici elektrod), dielektrikin 6zl iso rozoalti ad-
landirilir. Yarimkegirici 16vhanin oks torafino omik kontakt
rolunu oynayan metal elektrod c¢okilir (sokil). Dielektrik
olarag adoton SiO, (bax: MOS-structure), silisium nitrid
(Si3Ny), eloco do, SiO; ilo birlikds basqa dielektrik, mosalon,
(SiO,—SisNy) ikilayli dielektrik istifade edilir. Bu halda
MNOY—qurulus alinir. MDY quruluslar MDY—tranzistorlar,
MDY —kondensatorlar, yik olagsli cihazlar, MDY-
fotoelektron vuruculari va s. yaratmaq ligiin istifada edilir.

MIS-transistor

— MJIII (memann—0uineKmpuk—noaynpoeooOHUK) —mpaH3uc-
mop. YHUTIOJISPHBIA TPAH3UCTOP C M30JMPOBAHHBIM 3aTBO-
POM, B KOTOPOM B Ka4eCTBE M3OJISIMOHHOTO CJIOSI MEXTy Me-
TAJVIMYSCKAM 3aTBOPOM M IOJIYIPOBOJHUKOBBIM ITPOBO/IS -
MM KaHaJOM HUCIOJIb3YEeTCs CIIOW JAMAIEKTPUKA. (CM.TaKxke:
MIS-structure u Insulated-gate field-effect transistor).

— MDY (metal-dielektrik—yarimkecirici) tranzistor. Razasi
tocrid olunmus unipolyar tranzistor. MDY tranzistorda metal
rozo ilo yarimkegirici kanal arasinda tocridedici kimi dielek-
trik tobaqo istifado edilir. (bax homginin: MIS-structure va
Insulated-gate field-effect transistor)

Mixer

— cmecumens. IlpeoOpa3oBarenb 4YacTOTHI, HWCIOJIb3YHOIINN
BCIIOMOTATEJIbHBI TEHEPAaTOp TapMOHHYECKUX KOJCOaHMIt
(rereponuH). CMECHTENb BBIMOJHACT IEPEMHOXKCHHE MPEO0-
pasyemoro (¢ yactotoit f.) u rerepoaunnoro (¢ vacroroii f;)
curHayioB. IIpeoOpa3oBaHHE OCYIIECTBISCTCS C TOMOIIBIO
HEJIMHEHHOTO 3JIEMEHTA, HANPUMEP, KPUCTAJUIMYCCKOTO Jie-
tektopa (B nuanazone CBY), Tpansucropa, nuddepeHnmnans-
HOT'O YCHJIMTEJISI, CTPYKPYPBI THIIA CBEPXITPOBOJIHUK — H30JIsI-
TOp — CBEPXMPOBOAHHMK U Jp. CMECUTEIN HCHOJb3yeTCsS B
CymnepreTepoauHHbIX TpuéMHHKax (cM. Superheterodyne) mis
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npeoOpa3oBaHMsl YaCTOTHI IPUHUMAEMOIO CHTHAla B IIPOME-

KYTOUHYIO 9acTOTy. CMECUTENH TOAPa3IeIIIOTCs Ha JiBa OC-

HOBHBIX THIIA;

1. AAuTHBHBIE, B KOTOPOM CyMMHPYETCS HAIlPSHKCHUS CHT-
Halla ¥ TeTepPOoJrMHA M 3aTEM IETEKTUPYETCS KaKUM-THOO
HEJIMHENHBIM JIEMEHTOM.

2. MyIIbTUILTUKATHBHBIE, B KOTOPBIX HAIPSKEHUS TE€TEPOTU-

Ha ¥ CUTHAaJIa TIEPEMHOKAFOTCA.

B o6oux ciydasx cMECHTENN MOTYT OBITh aKTHBHBIMH (yCH-

JIMBAET CUTHAJ) U MTACCHBHBIMH.

— qarigdirici. Komokei harmonik ragslor generatorundan (hete-
rodin) istifado edon tezlik ¢eviricisi. Qarigsdirict f. tezlikli
cevrilon signal ilo f; tezlikli heterodin signali bir—birina vurur.
Cevrilma geyri—xatti elementin, masalan, kristallik detektorun
(IYT diapazonda), tranzistorun, diferensial giiclondiricinin,
ifratkegirici—izolyator—ifratkegirici név quruluslarin va s.
komayilo aparilir. Qarisdiricilar superheterodin gobuledici-
lorda (bax: Superheterodyne) gebul edilon signalin tezliyini
araliq tezliya ¢evirmoak iigiin istifado olunur. Qarisdiricilar iki
asas tipa boliiniir:

1. Additiv qarisdiricilarda signalin va heterodinin garginlik-
lari toplanir vo sonra hor hansi geyri-xatti element vasi-
tosils detekto olunur.

2. Multiplikativ qarisdiricilarda signalin va heterodinin gor-
ginliklori vurulur,

Hor iki halda qarigdiricilar aktiv (signali giiclondirir) vo pas-

siv ola bilar.

Mobility

— noosuxcnocmey (Hocumeneii 3apsaoa). lloaswxuHocts H3 —
3TO OTHOILIEHHE CKOPOCTH HampaBieHHOro JBwxkeHus H3 B
BEILIECTBE O] JACHCTBUEM »BJIEKTPUUYECKOrO IMOJds K Ham-
PSOKEHHOCTH 3TOTO TOJSA, T.€. KO3(PQUIUEHT MPOIMOPIIHO-
HAJIBHOCTH MEXIY Iper(hoBOil CKOPOCTHIO HOCUTENEH U MpH-
JIO)KEHHBIM BHEIIHUM OJJIEKTpUYecKUM TmosieM. Ormpezenser
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CIIOCOOHOCTB IEKTPOHOB M AbIpOK B MeTauiax u III1 pearu-
pOBaTh HA BHEIIHEE BO3ACHCTBUE. Pa3zMepHOCTH MOJIBHXK-
Hoct MY/(B-c) min ecM?/(B-c).

— yiritkliik. Yiriklik elektrik sahasinin tosirilo yiikdasiyicila-
rin (YD) istigamoatlonmis harokoat siiratinin hamin sahanin
intensivliyina nisdatidir, basqa sozlo, YD—nin dreyf siirati ilo
xarici elektrik sahosinin intensivliyi arasinda miitonasiblik
omsalidir. Metal vo YK—do elektron va desiklarin xarici tasir-
loro reaksiya vermok qabiliyystini toyin edir. Yiirtiklik
m?/(V-san) va ya (sm?/V-san) vahidlarls 6l¢iiliir.

Mode of operation of bipolar transistor (operating regime of

bipolar transistor)

— pexcumsl padomsl OUNOAAPHO20 mpanzucmopa. B 3aBucu-
MOCTH OT HaIpaBJIICHHUA CMCIHICHHA p—N NEPEXOA0B pa3Jiv-
YJarOT TPpU OCHOBHBLIX PECKHMMaA pa6OTI)I 6I/IHOJ'I${pH01"O TpaH3U-
CTOopa: AKTUBHBIN PCKUM, PCIKHUM OTCCUKU KU PCKUM HACBI-
IICHUA. Ecmu OJIUH M3 p— MepexoaoB CMCUICH B IIPAMOM Ha-
MpaBJICHUH, a APYTroi — B 0OpaTHOM HAmpaBJICHUH, TO TaKOU
PCKUM HaA3bIBACTCA AKTHBHBIM. Ecmu IIpU 3TOM Ha SMUTTCP-
HOM IICPCXOAC HAIIPAXKCHHUC IIPAMOC, d Ha KOJUICKTOPHOM —
06paTHOG, TO BKJIIIOYCHHUC TPAH3HUCTOpA CUUTAOT HOPMAJIb-
HBbIM, IIpH HpOTHBOHOJIO)KHOﬁ IMOJAPHOCTH HaHpH)KeHI/Iﬁ —
WHBCPCHBIM. B PCKUME OTCCUKU o0a P uepexoaa CMCIICHBI
B oOpaTHOM HalpaBJICHHH. B 3TOM pexume depe3 TpaH3H-
CTOp IIPOXOoAAT CPAaBHHUTCIBLHO HeOOJIbIINE TOKHA. B PECKUME
HaCbhIIIICHUA o00a p— IIepexoga CMCUICHLI B IIPSAMOM HaAIIpaB-
JeHuu. B sTom PEKHUME UCPC3 TPAH3UCTOP IMPOXOAAT OTHOCH-
TEIIBbHO 6OHLH_II/IG ToKH. B pPEeKHUMax OTCCUYKH MW HACBIMICHUA
YIIPABIIEHUE TPAH3UCTOPOM IIOYTHU OTCYTCTBYeT. B akTMBHOM
peXHMME TaKoe YMpaBlIEHUE OCYIIECTBISIETCS HambOojee -
(eKTUBHO, TPUUEM TPAH3UCTOP MOXKET BBITOJHATH (DYHKIIMH
AKTUBHOI'O J2JIECMCHTAa 3HGKTpPI‘-I€CKOI>i CXEMbI (YCI/IJIGHI/IG, Ire-
HEpUpPOBaHUE, NEPEKIIOUYEHUE U T.]I.)
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— bipolyar tranzistorun is rejimlari. p—n kecidloro verilon gor-
ginliklorin qiitbiindon asili olaraq bipolyar tranzistorlarin {i¢
osas ig rejimi var: aktiv rejim, ayirma (kosma) rejimi vo
doyma rejimi. p—n kegidlordon birina\ diiz, digorina oks
gorginlik totbiq edilarsa, belo rejim aktiv rejim adlanir. Bu
zaman emitter kecidina diiz, kollektor kegidina oks garginlik
verilibsa, qosulma normal aktiv, oks halda isa invers aktiv
adlanir. Kosmo rejimindo hor iki kegid oks istigamotdo
qosulur. Bu rejimdo tranzistordan ¢ox kigik coroyan kegir.
Doyma rejiminds har iki kegid diiz istigamotdo qosulur. Bu
rejimdo tranzistordan nisboton boyiik coroyanlar axir. Ayirma
vo doyma rejimlorindo tranzistor demok olar ki idaro
olunmur. Aktiv rejimdo tranzistor on effektiv sokilds idars
olunur, ham ds bu rejimds tranzistor elektrik sxeminin aktiv
elementi funksiyalarmi (giiclondirmo, generasiya etmo,
aisrma va S.) yerina yetira bilir.

Modulation

— mooynayua. Ilepenaya cooOeHnii OT KCTOUYHUKA HH(POpMa-
I Ha 3HAYUTENIbHBIC PACCTOSHHS SBISETCA OYEHb BaXKHOU
3amaueil. CrekTpbl COOOIIEHUH OOBIYHO JIe)KaT B 00JIACTH
HU3KHUX YacTOT OT HyJS J0 BujaeodyacToT. Ho BciemctBue
CUJIBHOTO 3aTyXaHHUs DJICKTPOMArHUTHOW BOJIHBI OHU HE MO-
T'yT OBITh TIEpEeAaHbl MO pajuoKaHajgaM (B IUamma3oHe 4acToT
10=10* I'm). TToaToMy BO3HHMKaeT HEOOXOIMMOCTH IEpeBojia
[I0JIE3HOI'0 CHUTHAJIa B 00JIaCTh 0OJ€e BBICOKMX YacTOT. DTO
CBSI3aHO C TE€M, YTO DJHEPrus CHUTHAJa IMPOIOPIIMOHAIBHA
YETBEPTON CTENEHW €ero 4YacTOThl, TO €CTh CHTHAJBl C
OobIIei yacToTol obnanatoT Oonbieit sHepruei. [lepeBoga
MOJIC3HOTO CUTHAJIa B 00JIacTh 00JIee BBICOKMX YacTOT B YCT-
poiicTBax mepeaaun HHPOPMAIMHU BBITIOJHIECTCS C TTOMOIIBIO
MOAYJSAIHMKA. MOIyJSIUsl  MPEJCTaBIIeT CO0OM Tpoliece
«HAKIaAbIBaHWs»  WMHPOPMAIMOHHOTO  KojebaHus  Ha
Hecymyto. [Ipy 3TOM W3MEHEHSIIOT OJWH WU HECKOJBKO
MapaMeTpoB BBICOKOYACTOTHOTO HECYINEro KoyieOaHUs B CO-
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OTBETCTBHHU C TiepelnaBaeMbIM cooOmieHueM. [lepenaBaemas
nH(opMalus 3a710K€Ha B YIPABIAIOMIEM (MOJYIUPYIOIIEM)
CWTHAJlle, a pOJIb TEPEHOCUYNKa HH()OPMAIMH BBITOIHSICT
BBICOKOYACTOTHOE KOJIeOaHHEe, HAa3bIBAEMOE HECYIITHM.

Yarie Bcero B Ka4ecTBE HECYIIET0 CUTHANIA MCIOIb3YeTCs
rapmoHndeckne kosnebanusi ¢ gactoramu oT 300 Kl mo 3
[Tu. Bo3nelicTBys Ha OOUH M3 MX MApaMETPOB, MOJYYarOT
ammuutyaayo (AM), yactotayro (UM) unu ¢azosyro (OM)
MOJYJISAIMU curHama. Kpome 3Toro cymiectByer OOJBIIOE
pa3HoOOpa3re BO3ZMOXKHBIX BUIOB MOIYJISAIIUK: aMILUTUTYIHO-
umnynbcHas (AVIM), yactotHo-umnynbscHas (HUM), mupot-
Ho-ummnynbcHas (ILIMM), kogo-ummnynscuas (KMM) u ap.
modulyasiya. Hor hanst xobarin molumat monbayindan bo-
yiilk mosafalora Otiiriilmoasi ¢ox miithiim mosaladir. Adston
belo xabarlorin spektri sifirdan radiotezliklora godor, yoni
asagl tezliklor diapazonunda yerlosir. Lakin elektromaqnit
dalgalarinin siiratlo sénmasi naticasinds onlar radiokanallar
vasitasila (10+10* Hs) étiiriilo bilmir. Odur ki, faqdal signali
daha yiiksak tezliklor sahasino kegirmak zarurati yaranir. Bu
da onunla baghdir ki, signalin enerjisi onun tezliyinin
dordiincti doracasi ilo miitonasibdir: yoni boyiik tezlikli
signallar boyiik enerjiya malikdirlor. Malumati 6tiiron qurgu-
larda faqdali signali daha yiiksak tezliklor sahasine kegiril-
mosi modulyasiya vasitasilo yerino yetirilir. Modulyasiya —
molumat vo dastyict (aparici) signallarin iist—iisto qoyul-
masidir. Bu zaman yiiksok tezlikli dasiyici rogslorin bir vo ya
bir ne¢o parametri otiiriilon Xabara uygun olaraq doyisdirilir.
Otiiriilon xobar idaroedici (modulyasiya edon) signalda olur,
yiiksoktezlikli signal iso sadaca dasiyict rolunu oynayir.

Cox vaxt dastyict olaraq tezliklori 300 KHs-don 3 QHs-o
godar olan harmonik ragslor stifads olunur. Onlarin parametr-
lorindan birina tasir géstormoaklo amplitud (AM), tezlik (TM)
Vo ya faza (FM) modulyasiyasi alinir. Bundan basqa modul-
yasiyanin ¢oxlu sayda miixtalif novlari var: amplitud—impuls
(AIM) va tezlik-impuls (TIM) modulyasiyalari, impulsun
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enino modulyasiyasl (IEM), kod—impuls modulyasiyasi
(KiM) va s.

Modulation signal

— Mooyaupyrwwuil cuznan (ungopmayuonnwtii cucnan). Cur-
HaJl, M0 3aKOHY KOTOPOTO MU3MEHSIETCS OJUH WM HE-CKOJIBKO
rapaMeTpoB HECYIIEro cHurHaiga. MOAyJTupYIOIIHM CUTHAT
"HakaapBaeTCs" HAa HECYIIMI CUTHAN, T.€. MMPOUCXOAUT MO-
Aaymsiiys kosebanuit. (cm.taoke: Modulation)

— modulyasiya edan signal (malumat signaly). Aparici signalin
bir vo ya bir ne¢o parametri bu signalin yayilma ganununa
uygun olaraq doayisir. Modulyasiya edan signal dasiyici sig-
nalla Gst—lista goyulur, yani ragslorin modulyasiyasi bas verir
(bax homginin: Modulation)

Modulator (chopper)

— MoOyaamop. Y CTPONCTBO ISl IPUHYAUTEIHHOTO U3MEHEHUS
BO BpPEMCHH IMapaMeTPOB, XapaKTEPU3YIOMIUX KaKOW—ITHOO
peryJIsIpHBIN (U3NYecCKHid Tporecc. B paauoTexHuke Mo-
TOYJSITOPBI CYXKAT JJIsl U3MEHEHHSI aMIUTUTY IbI, YaCTOThI WU
da3el koneOaHuil. MoAynSITOpaMH Ha3bIBAIOT TaKXKe YcC-
TPOWCTBA Il M3MEHEHHs TIOTOKAa SHEPTUH, SIPKOCTH CBETA,
TUIOTHOCTH DJIEKTPOHHBIX, MOHHBIX W MOJCKYJSPHBIX II0-
TOKOB.

— modulyator (modulyasiya edici). Hor hanst miintozom fiziki
prosesi xarakterizo edon parametrlori macburi olarag zamana
goro doyisdirmok tiiglin qurgu. Radiotexnikada modulyator
rogslorin amplitudunu, tezliyini vo ya fazasmi doyisdirir.
Homginin enerji selini, is1gin parlaghgini, elektron, ion vo
molekullar selinin sixligin1 doyisdiron qurgular da modul-
yasiya edici adlanir.
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Molecular Beam Epitaxy (MB)

— MONEKYAAPHO—yYesan snumaxcusn. TeXHOIOTUs OCAXKICHUS
SMUTAKCUAIBHBIX TUICHOK TMOJYNPOBOJHUKA TMOCPEICTBOM
WCIIapeHMs] MaTepUasoB MPU HU3KOM JaBlIeHUH (TIOpsaKa 10°
mm. Hg, 1mm. Hg = 133,322 [1a). [lo3BosIeT M3roTaBIMBaTh
SMUTAKCUATBHBIE CTPYKTYPBI C BHICOKOM TOYHOCTBIO MO TOJI-
IIMHE W MOYTH HJCAIbHOW cTexuomerpuen. Yame Bcero mo
9TOM TEXHOJIOTUHU TOYYaOT SMUTAKCUATBHBIC IICHKH TOJY-
IIPOBOIHUKOB A’B®, A’B® n ux TBepble pacTBOpsl. Hanpu-
Mmep, InGaAsP, InGaAs u ap. 1 oNTUYECKONW W KBAHTOBOM
ANEKTPOHUKHU.

— molekulyar—siia epitaksiyasi. Asag, 10° mm cive siitunu
(Imm civa siitunu = 133.322 Pa) tozyiqds buxarlandirmagqla
epitaksial yarimkegirici tobagonin ¢okdiiriilma texnologiyasi.
Daqiq verilmis qalinliga vo demok olar ki, ideal stexiometrik
torkibo malik epitaksial tobogoalor almaga imkan verir. Bu
texnologiya ilo on ¢ox A’B®, A®B® yarimkecirici birlosmalo-
rinin va onlarin bark mohlullarinin epitaksial tabagolori alinir.
Moasalon, optik vo kvant elektronikasinda istifads edilon
InGaAsP, InGaAs va s.

Molecular-beam oscillator

— Mmonekyaapuwtii 2enepamop (MI'). KBaHTOBBI TeHEpaTOp, B
KOTOPOM AaKTHUBHOW CpEIOW SIBJISETCS MOJEKYJSIPHBIA TIas3.
[TepBriit MI', uznyyaromuii Ha JjIMHE BOJHBI 1,24 ¢M 3a cuer
KBaHTOBBIX IEPEXOJ0B MOJIEKYJ aMMHaka, ObUl CO3JaH B
1955r. MI' mpuMeHSAIOT B OCHOBHOM B YCTPOWCTBax paiuo-
CHEKTPOCKOIIUM B JUANA30HE CAHTUMETPOBBIX M MUJIJIUMET-
POBBIX BOJIH.

— molekulyar generator (MG). Aktiv miihiti molekulyar qaz
olan kvant generatoru. Ammiak molekullarinda kvant kegid-
lori hesabina uzunlugu 1,24 sm olan dalgalar siialandiran ilk
MG 1955-ci ilds yaradilmigdir. MG osason santimetrlik vo
millimetrlik diapazonlarda radiospektroskopiya qurgularinda
istifado olunur.
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Molekular gas laser

— MOJeKynapHblil 2a306blil aazep. Jlazepbl-Hanboiee BakKHbIE
Y MIUPOKO MPUMEHSIEMbIE TPUOOPHI KBAHTOBOM JIEKTPOHUKH.
Jlazepbl-TIOKa 4YTO €AMHCTBEHHBIC HMCTOYHUKUA OMTHUYECKOTO
M3ITy4eHus1, 00JIaJalOIEro BBICOKOM CTENEHbI0 KOT€PEHTHOC-
TH, MOHOXPOMATUYHOCTH U HAIPABICHHOCTH.

[lepssiit nazep Ob11 co3nan B 1960 rogy T.Meitmanom Ha
OCHOBE pyOnHa. B ToM ke rojy reHuaqbHbIM aMEPUKAHCKUM
¢buzukoM Anu JlkaBaHOM  (CM. MPUIOKEHNE) COBMECTHO C
BEJyIIMMU YYEHBIMH B 3T0i obnactu Y. bennerom u 1. Op-
PUOTOM OBLIT U3rOTOBJIEH NEPBBINA HEMIPEPHIBHBIN Ta30BBIN J1a-
3ep Ha cmecu He—Ne.

B 1962 rony 6wu1 m3rotoiieH nepsoiit 111 nazep Ha ocHo-
Be GaAs, a B 1966 rory—TmepBbIif )KUIKOCTHBIN J1a3ep.

['azoBble mazepsl 00JaAAIOT HIMPOKUM CIEKTPATbHBIM
JMana3oHoM, BKIJIIOYas yJIbTpaduoONIETOBYIO, BUAMMOIO, WH-
bpakpacHyo U CyOMUWUTUMETPOBYIO obsacTu. ['a3oBbIe s1a3e-
pBI OAPA3ACIAOT Ha ra3opaspsiIHble, ra30JUHAMUYECKUE U
xumuueckre. Haubonee mHMpPOKO pacmpocTpaHeHbl Tra3o-
pa3psIHbIE Ja3epbl, KOTOPbIE B CBOKO OYEPE.lb MOAPA3ACIAIOT
Ha aTOMapHble, HOHHBIE U MOJIEKYJIApHbIE. AKTUBHBIM Bellle-
CTBOM B J3THX JIa3epax SBISIOTCS MOJIEKYJSIpHbIE ra3bl, Ha-
npumep, CO,, H,. MomnekynsapHbeie na3epbl NEPEKPHIBAIOT
Haubosiee MIMPOKUI AMana3oH W3 BCEX JPYTUX THIIOB Jia-
3epoB. (cM. Takke: Laser)

— molekulyar qaz lazeri. Lazer kvant elektronikasinin an
mithiim vo genis totbiq edilon cihazidir. Lazer — yiiksok
koherentlik, monoxromatiklik va istigamatlonma daracasina
malik olan yegano isiq moanbayidir. 1k lazeri 1960—c1 ildo
T.Meyman yaqut asasinda yaratmisdir. Elo homin ildo dahi

" Amn JlxaBaH — aMepHKAHCKHT Gu3uK, pommics B 1926 rony B Terepane, B asepbaii-
JDKaHCKOM ceMbe; poeccop MaccauyceTckoro TeXHOIOru—ueckoro uuerutyra (1964),
qnen Akagemun Hayk CILA. A. J[xaBaH NpU3HAaHHBINA CBETHIA B 00JIACTH KBAaHTOBOU
3JEKTPOHUKH. Ero uccie—1oBaHust OTHOCITCS K KBAHTOBOW 3JIEKTPOHUKE U €€ MpUMEHE-
HUSM, Ja3epHON cnekTpockonuu. A. J[xaBaH — deTblpHaauarelid B "CHHcke CTa HbIHE
s*uBynmx reaue” msnarenscrsa “The Daily Telegraph”.
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amerika fiziki Oli Cavan  (alavaya bax) bu sahads aparici
alimlor olan U.Bennet vo D.Erriot ilo birlikdo He—Ne qarisigi
osasinda ilk kosilmoz qaz lazerini hazirladilar. 1962—ci ildo
GaAs osasinda ilk YK lazer, 1966—c1 ildo ilk maye lazer
hazirlanmisdir.

Qaz lazerlori ultrabondvsoyi, goriinon, infraqirmizi vo
submillimetrlik hissalor daxil olmagqla genis spektral diapazo-
na malikdir. Onlar qazbosalma, qaz dinamik vo kimyoavi kimi
gruplara boliiniir. an ¢ox qazbosalma lazerlori

Molecular layer epitaxy
totbiq edilir. onlar da 6z ndvbasinda atomar, ion vo molekul-
yar kimi qruplara boliiniir. Bu lazerlords aktiv maddo mole-
kulyar gazlar, masalon, CO,, H, dir. Molekulyar lazerlorin
spektri basqa nov lazerlorlo miigayisada an genis diapazonu
ohato edir. (bax homginin: Laser)

— MOJIEKYAAPHAA NOCTAOUHAA INUMAKCUA. YTIPABISIEMbIN POCT

KPHUCTAJUIMYECKOTO CJIos. TEeXHOJIOTHs MO3BOJSET MOJydYaTh
MOHOKpucTaiunieckue ciou [II1 marepwanoB ¢ BBICOKOH
CTEXHOMETPHEH M BBICOKUM KpUCTAIIOrpadUIecKM COBEp-
IIICHCTBOM.
— layli molekulyar epitaksiya. Kristallik laym idaraolunan
goyardilmosi. Miiasir texnologiya YK materiallarin daqiq ste-
xiometrik torkibo vo miikommal kristal qurulusa malik mo-
nokristallik tobagalarini almaga imkan verir.

Monostable multivibrator (univibrator)

— 00Ho8ubOpamop. Eciiv ONMHOYHBIA MMITYJIbC, TEHEPUPYEMBIN
KIYIIAM MYJIbTHBHOPATOPOM, UMEET MPSIMOYTOJIbHYI0 (op-
My, TO TaKOW T€HepaTop Ha3bIBAIOT OJHOBHUOPATOPOM (CM.
takke: Single-shot multivibrator).

*** Amerika fiziki ©li Cavan 1926—c1 ildo Tehranda anadan olmusdur, aslon azorbaycan-
lidir; Massagusets texnoloji institutunun professoru (1964), ABS Elmlor Akademiyasinin
lizviidiir. ©. Cavan kvant elektronikasi sahasindo taninmug alimdir. Onun todgiqatlar
kvant elektronikasina vo onun tatbiglorine, lazer spektroskopiyasina hasr olunmugdur ©.
Cavan «The Daily Telegraph» nosriyyatinin “Hazirda yasayan yiiz dahi” siyahisindo on
diirdiincii yeri tutur
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— tak vibrator. ©gor gozlayici multivibratorun generasiya etdiyi
tok (vahid) impuls diizbucaqli soklindadirss, belo generator
tok vibrator adlanir (bax homginin: Single-shot multivibrator).

MOS-structure

— cmpyKkmypa memani—okcuo—noaynposoonuxk (MOII). [lo-
BOJIBHO 4acTO B KauecTBe nudiekTpuka B M/III-cTtpykTypax
UCIOJB3YIOT OKUCIBI, B ocHOBHOM SiO,. Iloaromy BMecTO
MUII ynorpebnsiercs nazBanue MOIT-cTpykTypa.

— metal-oksid—yarimkecirici (MOY) qurulusu. Cox tez—tez
MDY —quruluslarda dielektrik olaraq oksidlardan, asasan SiO,
istifado edilir. Odur ki, MDY—qurulus avazina MOY—qurulus
termini istifado edilir.

MOS-transistor

— MOII mpan3ucmop. YHUNOIAPHBIA TPAHZUCTOP C U30JIUPO-
BaHHBIM 3aTBOPOM, B KOTOPOM B KAa4e€CTBE H3OJISIITUOHHOIO
CI0g MEXIY METaUIMYECKUM 3aTBOPOM M TMOJYyIPOBOJIHU-
KOBBIM TIPOBOJSILIMM KaHAJIOM MCHOJIb3YETCSl CIIOH OKHCEIL.
(em. Taxke: MIS-transistor u Insulated-gate field-effect
transistor).

— MOY-tranzistor. Razasi tacrid olunmus unipolyar tranzistor.
Metal rozo ilo YK kanal arasinda tocrid edici tobago kimi
oksid tobagosi istifads edilir (bax hamginin: MIS-transistor u
Insulated-gate field-effect transistor).

Multicollector transistor

— MHO20K01eKmopHulil mpanzucmop. Ha pucyHke nokaszaHa
CTPYKTypa MHOrokosuiektopHoro tpansucropa (MKT). 3nech
pOJIb SMHUTTEPA BBIMOJIHIET SMUTAKCUAIBHBIA N-CJIOM, a KOJI-
JIEKTOPAMHU SBJISIIOTCS BHICOKOJIETUPOBAHHBIE N -CJIOU MAJIbIX
pasmepoB. [lns yBenuyeHus KO3 UIMEHTa WHXKEKIINH
SMUTTEpA MONOKKY N’ -TUIMA PAcHOIararoT Mo BO3MOKHOCTH
ommwke kK 0azoBOMy cior0. Byaydnm BBICOKOJIETHPOBAHHOM,
OHa o0ecrieuynBaeT yBeanueHue K03 HUIMeHTa HHKEKIIUH.

63



MKT wucnoas3yror
ISl CO3MaHHsl JIOTH-
YECKHUX CXEM C MHIKEK-
[IHOHHBIM TTHTaHUHEM,
Ha3BIBAEMBIX CXEMaMH
W?J1  (uETerpambHas
WHKEKIIHOHHAsT JIOTH- :
ka). Takue cxembl He- _< 25 >—
BO3MOKHO BBITIOJIHUTh : D
Ha JIMCKPETHBIX OJie- Si
MEHTaX.

— coxkollektorlu tranzistor. Sokildo coxkollektorlu tranzistorun
(CKT) qurulusu gostorilmisdir. Burada epitaksial n—tobogo
emitter, giiclii asqarlanmis kigik ol¢iilii n*— tobogolor iso
kollektorlardir. Emitterin injeksiya omsalini yiiksaltmok ii¢iin
n"—ndv altliq baza tobagosine miimkiin qadoer yaxin yerlosdiri-
lir. Althq giiclii asqarlandigr Usiin injeksiya amsalinin yiik-
salmasini tamin edir.

CKT-lor injeksiyali gidalanmasi olan °M (integral injeksi-
yali montiq) sxemlarini yaratmaq tgtlin istifado edilir. Belo
sxemlori diskret elementlordan y1igmaq miimkiin deyil.

'*r'v*r"r_ r‘v‘ﬁ‘v‘v‘vv‘v‘
SHFEEREE
"“ ,L‘ y &"ﬁ'."‘.

et Wt N N
U

o

Multielement photo detector

— MHO20I1eMeHmHbll  homonpuemnuk. MHOTORIEMEHTHbIE
dotonpuemuuku (MO®DII) npenHazHaueHsl A peodpaszo-
BaHUSI PACIPEe/IeJICHHOIO M0 MOBEPXHOCTH ONTHYECKOTO CHUT-
Hana (M300paXkeHus) B AJIEKTPpUUYECKUE CUTHAIBI. VX BBHITOJI-
HSIOT B BUJIE CBETOYYBCTBUTEILHBIX MAaTpPHUIl, B KOTOPBIX (Ho-
TOYYBCTBUTEIIbHBIE AneMeHThl (DUD) pacnosioxkeHbl B Mec-
Tax «IepecedeHus» OPTOTOHAIBHBIX TOKOTPOBOISIIUX MOJIO-
COK, PacCTOSIHUE MEXy KOTOPBIMM Ype3BbIYaiiHO Mayo (pu-
CyHOK). YacTHbM ciydaem MmaTpuuHblx MO®II sBustorcs
CBETOYYBCTBHUTEIbHBIC JTUHEHKH, B KOTOPBIX (POTOUYBCTBU-
TEJbHBIC DJIEMEHTHI PACIOJIOKEHbBI HAa OJIHOM JIMHUU C Mallbl-
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MH U, KaK IIPAaBUJIO, PABHBIMU PACCTOSHUAMM MEXKIY DJIEMEH-
TaMH.

YkpynHennsle Matpuunbsle DIl cocroar m3 nByx rpynm
B3aMMHO NEPHNEHIUKYISAPHBIX iekTponoB, PUD, pacnoo-
KEHHBIX B MECTaX IEPECEYCHUS DIIEKTPOJOB U IEKTPUUECKU
CBSI3aHHBIX C HUMHU, a TAK)KE DJIEKTPOHHBIX CXEM YIIPaBJICHUS.
CXeMBbl yIIpaBIICHHsI BBIIIOJIHEHBI TAK, YTO B KaXAbII MOMEHT
BPEMEHM K LEISIM IOJYYEHHs] CUTHANA MOAKIIOYEH JIAIIb
OIMH dJeMeHT Marpuubl. [Ipm moouyepenHoM mnoaBenECHUN
INEKTPUYECKUX UMITYJIbCOB K TOPU30HTAIIBHOW U BEPTUKAJIb-
HOM ImmMHaM onpammuBatrorcs Bce OUD. B pesynbrare mo-
Jy4yaeTcsl MoJIHasg UHQpOpMaIUs O paclpeeeHUH CBETOBOTO
IIOTOKA 10 TOBEPXHOCTH CBETOUYBCTBUTEIBHON MAaTPHULIBI.

B kauectBe ®UD MaTpuilbl HCIIONB3YIOTCS POTO—UYBCTBU-
TeJbHBIE CJIOH, BBIMOJHSOMME GYHKIUU (HOTO—TIPUEMHUKOB
1 (POTORJIEKTPOHHBIX MTPUOOPOB € 3apsAIOBON CBS3BIO.

VYnopouieHHast CTpyKTypa MaTpUi—
HOTO (poTOTIPUEMHHUKA. — 13
1-reneparop BepTHUKAILHON pa—
3BEPTKH; 2, 4—11eNH NOJIyYeHUs 12
curnana; 3 — ¢OTouyBCTBUTENb—
HbIE 2JIEMEH—TBI; 5 — TeHepaTop
TOPU30HTAIBHOM pa3BepTKU

— o rrrwrwiE--
1
1

Matrisli fotogobuledicinin I
sadoalosdirilmis qurulusu. I
1-saquli acilis generatoru;

2, 4—signal daxil olan dovralor;
3—fotohossas elementlor; 5-iifliqi
acilis generatoru

coxelementli fotogabuledici (CEFQ). CEFQ soth boyunca
paylanmis optik signali (tasviri) elektrik signalina geviran qur-
gu. Onlar isiga hossas matrislor soklindo hazirlanir. Bu
matrislordo fotohassas elementlor (FHE) aralarindaki mosafo

I
I
I
g/ sl HWwH®wF--
I
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cox ki¢ik olan coarayan kegirici ortoqonal zolaglarin kosigsmo
noqtalarinds yerlosdirilir (sokil).

Matrisli CEFQ-yo misal olaraq isigahassas Xotkeslori
gostormok olar. Belo Xotkeslordo FHE bir xott boyunca bir—
birindon barabar masafalords yerlosir.

Boyudilmiis matrisli CEFQ 1ki qrup qarsiligh perpen-
dikulyar elektroddan, elektrodlarin kosismo ndqtalorinds
yerloson vo onlarla elektrik rabitasi olan fotohossas element-
lordon, homginin elektron idara sxemindan ibaratdir. ldaros
sxemloari elo qurulur ki, har bir zaman aninda signali gabul
edon ddvroyo matrisin yalniz bir elementi qosulur. Ufiigi vo
saquli elektrodlara ardicil olaraq elektrik impulslar verildik-
do biitiin FHE—don malumat alinir. Noticads isiq selinin isiga
hassas matrisin sathi boyunca paylanmasi barado tam
molumat alinir.

Matrisin FHE-si olarag fotogabuledicilorin vo yiik olagoli
fotoelektrik cihazlarin funksiyalarini yerina yetiron fotohassas
tobagolar istifads olunur.

Multiple-emitter transistor

— muozoamummepnustii  mpanzucmop (MIT). BunonsipHbii
TPaH3UCTOP, KOTOPBIA UMEET HECKOJIbKO SMUTTEPHBIX obOJac-
Teil. Pasnmuuator MOT, B KOTOPBIX SMUTTEPHBIC 001aCTH 00B-
€IUHEHbl OJHUM BHEIIHUM BbIBOAOM, U MOT, B KOTOpBIX
KaK7ash SMUTTEpHast 00JacTh WMEET OTHAEIbHBIM BHEUTHUUN
BbIBOA. MOT mepBoil rpynmbl XapaKTepu3ylTCs OOJIBIITUM
3HAYEHHEM OTHOUIECHUS MEPUMETpPa SIMUTTEpA K €€ IIIONIaH,
4TO 00eCIeynBaeT yMEHBIICHHE COMPOTUBIICHUSI 0a3bl TpaH-
3UCTOPA U YBEJIMYECHHUE IUIOTHOCTH SMUTTEPHOrO TOKa. Takue
TPaH3UCTOPBI MPUMEHSAOT B OCHOBHOM B Ka4€CTBE MOIIHBIX
BY u CBY tpanzucropoB. MOT BTOpOIi Tpynnbl UCHOJIb3Y-
IOTCS B TPAH3UCTOPHO—TPAH3UCTOPHOM JIOTUKE B KayeCTBE
aorudeckoro aneMmeHta «M». OcoOEHHOCTBIO TaKHUX TpaH3U-
CTOPOB SIBJIIETCS JOCTATOYHO OOJBIIOE PACCTOSHUE MEXITY
OTJICTbHBIMUA AMUTTEPHBIMU OOJIACTSAMH W HAJUYHUE COMPO-
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TUBJIEHUSI MEXJy 0a30BOM 00JacTbl0 M €€ BHEIIHUM BBIBO-
JIOM, 4TO OOecCIieuYMBaeT yMEHbIlIeHHEe Kodhduimenta nepe-
Jla4d TOKa MEXIY SMUTTEPHBIMU 00JaCTSIMHU, & TAKIKE MATYIO
BEJIMYMHY MHBEPCHOTO Kod(p¢duuMeHTta mnepegauyd ToKa
(ai=I»/Ix, mpu Us5=0) (0i<0,01) u, COOTBETCTBEHHO, YBEIH-
YEeHUE HArpy304HoOW criocoOHocTH Tpan3ucropa (cMm.: Circuit
capacity).

YBennueHne cKkopocTH nepekntodeHus taknx MOT noctu-
raeTcsi yMEHBIIICHHEM IUIOIIA I SMUTTEPHBIX 00JacTEH.

Ha pucyHke mokasaHa CTPyKTypa TPEXOMHUTTEPHOIO TpaH-
3UCTOpA.

Ee MoxHO pacc- n
MaTpUBaTh KakK WH-
TETPUPOBAHHYIO  CO-
BOKYITHOCTh TPaH3H-
CTOpOB.

— ¢ox emitterli tranzis-
tor (CET). Bir nego
emitter oblastt olan
bipolyar tranzistor. Biitiin emitter oblastlar1 bir imumi
xarici ¢ixisla birlosdirilon va har bir emitteri ayri ¢ixisa malik
olan CET-lor var. Birinci qrup CET-lorin xarakterik cahati
emitterin perimetrinin onun sahasina olan nisbatinin boyiik
giymat almasidlir. Bu da tranzistorun baza miigavimatinin
azalmasini vo emitter coroyaninin sixligmin artmasini tomin
edir. Belo tranzistorlar osason giiclii YT vo IYT tranzistorlar
kimi istifads edilir. Ikinci qrup CET—lor TTM—do “VO” mon-
tig elementi kimi istifado edilir. bels tranzistorlarin osas xii-
susiyyatlorii ayri—ayr1 emitter hissolori arasinda mosafonin bo-
yiik olmas1 va baza hissasi ilo onun xarici ¢ixis1 arasinda mii-
gavimatin olmasidir. Bu iso emitter oblastlar1 arasinda coroya-
nin Gtiirilmo omsalinin kigik olmasini, homginin coroyanin
invers otiiriilmo omsalinin (ai=Ig/Ix, Ugs=0 olduqda) kicik
giymatini (o <0,01) tomin edir. Bunun da naticasinda
tranzistorun yiiklonmo gabiliyyati artir (bax: Circuit capacity).
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Belo CET—un asirilma siiratini artirmaq ti¢lin onlarin emitter
oblastlarinin sahosi kigildilir. Sokildo ii¢ emitterli tranzistor
gostorilmigdir. Ona ayri—ayri tranzistorlarin inteqrasiya olun-
mus toplusu kimi baxmagq olar.

Multiplexer

— Myabmuniekcop. MyIbTHITICKCOPOM Ha3bIBAIOT KOMOWHA—
[IMOHHOE YCTPOMCTBO, 00ecreyrnBaroliee nepeaady B xenae-
MOl MocyenoBaTeIbHOCTH LU(PPOBOM MH(DOPMALIMM, TOCTY-
HaroIIeil MO0 HECKOJIILKAM BXOJIaM Ha OJMH BBIXOJ. MyJbTHII-
nekcopsl o0o3HavaroT yepes MUX (ot anra. multipleksor), a
taoke yepe3 MS (ot anrim. multipleksor selector). Cxema-
THYECKH MYJIbTHILICKCOP MOXHO M300pa3uTh B BHIC KOMMY-
TaTopa, O0ECIEUYMBAIOIICTO MOJKIFOUYCHHE OJHOI0 W3 Hec-
KOJIbKHX BXOJIOB (3TH BXO/Ibl HA3bIBAKOT HHPOPMAIIMOHHBIMH )
K OJHOMY BbIxoay. Kpome HHGPOPMAIMOHHBIX BXOJOB B
MYJIbTHILIEKCOPE UMEIOTCS aJPECHBIE BXOJBI U, KaK MPaBUIIO,
pazpemarommue (cTpodbupytromue) Bxoapl. CUTHAIBI Ha aapec-
HBIX BXOJaxX OIpPEIENSIIOT, KaKOoW KOHKPETHO HWHQOp-
MAaIMOHHBIN KaHaJ TOAKIIOUEH K Bhixoay. Ecinu Mexmy dmc-
J0M MH(OPMAITMOHHBIX BXOJOB N M YUCIIOM aJIPECHBIX BXO-
OB M peiicTByer cooTHomeHnue N=2", TO Takol MyJbTH-
IUIEKCOP HA3hIBAIOT MOJNHEIM. Ecim n<2™, To MynbTumiekcop
Ha3bIBAIOT HETOJHBIM. Paspemaroniue BXOIbI UCIIONB3YIOT
JUIS pacuIupeHus: GyHKIIMOHAIBHBIX BO3MOXKHOCTEH MYJIbTH-
riekcopa. OHU MCIIOJIB3YIOTCS JIJIsl HapallluBaHUs Pa3psIHOC-
TH MYJIbTHILICKCOpPA, CAHXPOHU3AIIMU €ro PabOThI ¢ paboTOU
apyrux y3imoB. CHUTHaIBl Ha pa3peliaroliuX BXOAaX MOTYT
paspelaTthb, a MOTYT M 3alpeniaTh MOAKIIOYEHUE OTpeIesieH-
HOTO BXOJia K BBIXOMY, T.€. MOTYT OJIOKMpOBAaTh JCHUCTBUE
BCET0 YCTPOMCTBA.

— multipleksor. Multipleksor kombinasiyali qurgudur, bir nego
girig lizro daxil olan rogoamli malumatin arzu olunan ardicil-
ligla vahid bir ¢ixisa Gtiiriilmasini tomin edir. Multipleksor
MUX (ingilisca multipleksor) va ya MS (ingilisco multiplek-
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sor selector) kimi isara olunur. Sxematik olaraq multiplek-
soru molumat girisi adlandirilan bir ne¢s girisdon birini ¢ixisa
qosan kommutator kimi tosvir etmok olar. Molumat giris-
lorindon basqa multipleksorun tinvan girislari va, bir gayda
olaraq, ayirdedici (stroblasdirici) girislori olur. Unvan girislo-
rindaki signallar konkret olaraq hans1 molumat girisinin gixisa
qosulacagini tayin edir. ©gar moalumat vo tinvan girislorinin
saylar1 (uygun olarag n vo m) arasinda miinasibot n=2"
soklindo olarsa bu tam multipleksor, n<2™ olarsa natamam
multipleksor adlanir. Ayirdedici girislor multipleksorun funk-
sional imkanlarint geniglondirmok ti¢iindiir. Onlar multiplek-
sorun mortobaliliyini artirmaq {igiin, onun isini basqa qov-
saqlarmn isi ilo sinxronlasdirmagq tgiin istifads edilir. Ayird-
edici girislordoki signallar har hansi bir girisin ¢ixisa qosul-
masina ya icazo Vero, ya da qadaga qoya bilar; yoni biitov-
liikds qurgunun isini bloklaya bilar.

Multistable circuit

— muozocmaobunvhan cxema. Cxema, KoTopas B 3aBHCHMOCTH
OT XapakTepa COEIMHCHUS JOTMYECKHUX D3JIEMEHTOB HMEET
MHOYECTBO YCTOHYMBBIX coCcTossHUM. (cM. Taroke: Multistable
flip-flop).

— multistabil sxem. Montig elementlorinin  birlogdirilma
xarakterindon asili olaraq ¢oxlu sayda stabil vaziyyatlori olan
sxem. (bax hamginin: Multistable flip-flop).

Multistable flip-flop

— MHO2OCMAOUNbHLLL mpuzzep. MHOTOCTAOMIBHBIA TPUTTEP
(MT) npencraBnser coboit MHOTOCcTabMIBHYIO cxemy (MC) ¢
JOTIOJTHUTEILHBIMI BXOJaMH, ¢ MIOMOIIBI0 KOTOPHIX obecrie-
YUBACTCS BO3MOXKHOCTh IIEPEKIIIOUYCHHUS €€ B Jr00oe H3
YCTOMYMBBIX COCTOSIHMM. B 3aBUCHMOCTH OT TOrO, MO CKOJIb-
KUM BXOJaM HEOOXOAMMO MOJaTh YINPABISIONIUE CUTHAIBI
s nepexoueHust MT B i-e cocTosiHUE, MOCIICAHNE MTOIpas-
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nensrorcss Ha MT 0qHOBXOJ0BOIO 1 MHOTOBXOJIOBOTO YITPaB-
nenus (MTOY u MTMY coOoTBETCTBEHHO).

— multistabil trigger (MST). Olava girislori olan, ¢oxlu sayda
dayanigli hallara malik sxemdir. ©lavo girislor triggeri da-
yaniqli halarin istanilon birina kegirmok imkani verir. MST—i
I—Ci vaziyyato kegirmok ii¢iin lazim olan idaraedici signalin
verilocayi giriglorin sayindan asili olaraq MST—lor bir giris
izra Vo ¢ox girislor tizra idars olunan kimi iki qrupa boliiniir.

Multistage amplifier

— MHO20KacKaouwlil ycunumens. OJUHOYHBIE YCUIIUTENIN HE B
COCTOSIHUU 00ecneyuTh TpeOyeMblii KOAP(UIIUEHT YCUICHHUS.
[ToaTOMYy CTpOST MHOTOKAaCKaJHbIE YCHJIUTENH, MpPECTaB-
JstolMe coO0i Mocie1oBaTeNbHOE COSMHEHUE OJMHOYHBIX
YCUJINTEIbHBIX KackaZoB. [IpUMeHSIOTCS OHM, KaK MpaBUIIO,
C IEJIbIO YBENMUCHUs KOd(PPUIIMEHTA YCUIICHUS TI0 TOKY, Ha-
OPSDKEHUIO WM MolHOCTH. Koo duimeHT ycunenuss MHOTO-
KaCKaJIHOTO YCUJIMTEJN paBeH MPOU3BEACHHUIO Kod(dduiueH-
TOB YCWJICHUS OTAEIbHBIX ero kackanoB: K=K;-K;-...-K,.

[Iupoko MPUMEHSIOTCS WHTErpajbHble MHOTIOKACKaJIHbIE

YCUJIUTEIN PA3IMYHOTO Ha3HAYECHHsI, KOTOPBIE SBIISIOTCS TO-
TOBBIMH (YHKIIMOHANIBHBIMHU y3lamu. KomOunupys u coe-
TMHSS UX MEXKAY cOO0M peann3yroT MHOTOKACKAIHbIE YCUIIU-
TeJH, UMEIoIINe TpeOyeMble MmapaMeTpbl U XapaKTEPUCTHKU
npeoOpazoBanusi. OTlenbHBIE YCUIUTENbHBIE KacKalbl H
NMC coenuHsIOT MOCIEeNOBATENbHO C IMOMOIIBIO TeX WU
WHBIX Iened CcBA3U. PaznuyaroT clieqyromue BUABI CBS3CH
MeXay OTAeNbHbIMU KackagamMu u MMC: raibBaHUYECKYIO
(HEeTOCpEeICTBEHHY0), EMKOCTHYIO (¢ moMoIisto RC—reneit),
TpaHchOPMATOPHYIO, ONTPOHHYIO CBsI3b U japyrue. Cyiect-
BYIOT YCWIHMTENIH, B KOTOPBIX CBSI3b OCYLIECTBISIETCS C IO-
MOIIIbIO KOJIEOATEIbHBIX KOHTYPOB C ILIENBIO MOJIYYECHUS Tpe-
OyeMoii YaCTOTHON XapaKTePUCTHKH;

— ¢oxkaskadl giiclondirici. Ayri—ayr giiclondiricilor toklikds
giiclondirmo omsalinin toalob olunan giymatini tomin eds
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bilmirlor. Odur ki, ayri—ayri giiclondirici kaskadlarin ardicil
birlosmasindan ibarat olan ¢oxkaskadli giiclondiricilor yara-
dilir. Onlar, bir gayda olaraq, carayana, garginliya va ya giico
gora giiclondirma omsalini artirmaq t¢iin tatbiq edilir. Cox-
kaskadli giiclondiricinin giiclondirmo omsali onu togkil edon
kaskadlarin giiclondirma omsallarinin hasilina barabardir:
KZKl'Kz'...'Kn.

Hazir funksional qovsaqlart olan miixtalif toyinatli inteqral
coxkaskadli giiclondiricilor genis totbiq edilir. Onlar1 kom-
bino etmoklo vo 6z aralarinda bir—birilo birlogsdirmokls talob
olunan parametrlora vo xarakteristikalara malik ¢oxkaskadli
gliclondiricilor yaradilir. Ayri—ayr1 giiclondirici kaskadlar va
IMS—lor ardicil olaraq bu va ya digor dovralorin kémayilo bir-
logdirilir. Ayri—ayr1 kaskadlar vo IMS—lor arasinda asagidaki
rabito novlori var: halvanik (bilavasito), tutum (RC-—
dovralorin kémayils), transformator, optron va s. rabitalar.
Bundan basqa, tolob olunan tezlik xarakteristikasini almaq
ticlin rogs konturlar1 vasitasilo da rabita yaradilir.

Multivibrator

— myabmueuopamop. MyIbTUBHOpATOpaMH Ha3bIBAIOTCS pe-
JIaKCaIlMOHHBIE TEHEPATOPHI UMITYJIBCOB, COCTOSIINE M3 IITH-
POKOIIOJIOCHBIX 3JICKTPOHHBIX YCHJIMTEICH, OXBAa4CHHBIX IO-
noxurensHoi OC, riryOrHa KOTOPOHW OCTAeTCsl TOYTH MOCTO-
SSHHOW B IIMPOKOH TOJIOCe Y4acToT, U umeromue B netiie OC
AJIEMEHTHI, HAKAIUIMBAOIIUE 3HEPTuto. Pasnmuyaror nBa BHIa
MyJIbTUBHOPATOPOB: aBTOKoOJieOaTeNbHbIE (HE 00JIamarIime
COCTOSIHIEM YCTOWYHMBOI'O paBHOBECHs) W aymiue (oOmana-
IOI[ME COCTOSIHUEM YCTOWYMBOTO PaBHOBECHS, MPH BBIXOJEC
M3 KOTOPOTO CHauaja MepexoJisiT B APYyroe yCTOWYMBOE CO-
CTOSIHHE, a 3aT€M CaMOIPOM3BOJIHLHO BO3BPAIAIOTCS B TEp-
BOHAYAJIbHOE COCTOSIHUE).

— multivibrator. Multivibrator miisbat 9O ilo shats olunmus ge-
nis zolaqlt elektron giiclondiricilordon ibarot olan relaksa-
siyali impuls generatorudur. ©O-nin dorinliyi genis tezlik
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diapazonunda sabit galir, qurgunun 9O dovrasina enerjini
toplaya bilon elementlor daxil olur. Multivibrator iki név olur:
avtoragsli vo gozloyan. Avtoragsli multivibratorlarin dayaniq-
i tarazliq voziyyati olmur. Goézlayan multivibratorlar iso
dayaniqli tarazliq voziyystino malikdirlor: onlar tarazliq ve-
ziyyatindon ¢ixdigda avval basqa bir dayanigli vaziyyato
kegirlor, sonra isa 0z—0ziino ilkin tarazliq vaziyyatino
qayidirlar.

Nanoelectronics

— Hanodnekmponuka. O0NaCTb 3JIEKTPOHUKH, 3aHUMAIOIIAsICS
pa3paboTKol (U3HUECKUX W TEXHOJIOTMYECKHUX OCHOB CO3-
nanusi IC ¢ pazmepamu snmeMeHTOB MeHee 100 HaHOMETpOB.

OCHOBHBIMH 33JJa4aMy HAaHOAJICKTPOHUKH SIBIISTFOTCS:

—pa3paboTka (pU3nYeCKuX OCHOB pabOTHI MPUOOPOB C HAHO-
METPOBBIMHU pa3MepaMH, B MEPBYIO OUepe/lb KBAHTOBBIX;

—pa3paboTka (U3NYECKUX OCHOB TEXHOJIOTMYECKHX IpOIec-
COB;

—pa3paboTKka caMMX HNPUOOPOB U TEXHOJIOIMH UX U3TOTOBJIE-
HUS;

—pa3paboTtka MIC ¢ HaHOMETPOBBIMU pa3MepaMu M H3JENINN
9JIEKTPOHUKH HAa OCHOBE HAHOAJIEKTPOHHOM 3JIEMEHTHOM 0a-
3BI.

TepMuH «HAHOAIEKTPOHUKA)» JIOTMUECKH CBSI3aH C Tep-
MHUHOM «MHUKPO3JIEKTPOHHKA» U OTpa)kaeT Nepexoj COBpe-
MEHHOH IOJIyIPOBOJHUKOBON 3JEKTPOHUKH OT 3JIEMEHTOB C
XapaKTEPHbIM pa3MepoOM B MUKPOHHOW U CyOMUKPOHHOM 00-
JacTH K 3JIEMEHTaM C pa3MepoM B HAaHOMETPOBOH 00acTu.
OnHaKO MPUHIUIHAIBLHO HOBasgs OCOOEHHOCTh HAHORJIEKTPO-
HUKU CBSA3aHA C TEM, YTO JJIs DJIEMEHTOB TaKUX pa3MepoB Ha-
YUHAIOT npeobiaaark kBaHToBBIE dPdekThl. [Ipu MacmiTade
nopsifika JIeCATKOB HAHOMETPOB XapaKTEpHbBIE pa3Mephl diie-
MEHTOB CTaHOBSITCS COPa3MEpPHBIMH HEKOTOPHIM (yH[a-
MEHTAJIBHBIM (DU3MYECKUM XapaKTepUCTHKaM (HaIrpHuMep,
JUTMHE SKPAHWPOBAHUS, UIMHE MpoOera 3JIEKTPOHA, UINHE
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BOJIHBI Jie bpoiisis), 9To mpeanoaraet mosBJieHue HOBBIX (-
3u4eckux 3((PEeKTOB U HAIMYME HEKOTOPBIX (yHIAMEHTAJIb-
HBIX OTPAaHWYEHUU Ha BO3MOXXHOCTH Takux MpudopoB. Ha-
puMep, TYHHEIUPOBAHWE HOCHTENEH 3apsiia TpH yMEHb-
IICHUW Pa3MEpPOB HAYMHACT MENIaTh paboTe KIACCHYECKOTO
TpaH3ucTopa. [[Jisi UCKITIOYCHUS MTapa3uTHOTO BIIMSHUS TaKUX
SIBJICHUHA Pa3BHBAIOTCS HOBBIC HAMPABICHUS JIICKTPOHHKH,
WCIIOJIb3YIOIINE KBAaHTOBBIC d(D(PEKThI, HApUMEpP, HAHOTETE-
POCTPYKTYpHAas AJICKTPOHUKA.

— nanoelektronika. Nanoelektronika elektronikanin bir bdlmasi-
dir, asas mogsadi elementlorinin Slgiilori 100 nanometrdan
(nm) az olan IS—in yaradilmasinin fiziki vo texnoloji osas-
larin1 islomokdoan ibaratdir. Nanoelektronikanin asas vazifalo-
r1 asagidakilardir:

—ol¢iilori nm tortibinds olan cihazlarin, ilk ndvbado kvant
cihazlarinin isinin fiziki ssaslarmin islonmasi;
—texnoloji prosesloarin fiziki asaslarinin islonmasi;
—cihazlarin 6zlarinin va onlarin hazirlanma texnologiyasinin
islonmasi;
—nanometr 6lciilii IS—in vo nanoelektronikanin element bazasi
asasinda elektron momulatlarinin islonmasi.
Nanoelektronika termini montigi olaraq mikroelektronika
termini ilo baghdir vo miiasir YK elektronikanin xarakterik
Olgiilori  mikrometr vo submikrometr tortibindo olan
elementlordon nanometr tartibinds 6lciilori olan elementloara
kegidi oks etdirir. Lakin nanoelektronikanin yeni prinsipial
xiisusiyyati ondan ibaratdir ki, elementlorin 6lgiilori nanometr
tortiblindo olduqgda onlarda kvant effektlori iistiinliik toskil
edir. ~10° nm miqyasinda elementlorin xarakterik Slgiilori bir
sira fundamental fiziki parametrlorlo (mosolon, ekranlasma
mosafasi, elektronun sorbast ugus mosafosi, de Broyl dalga
uzunlugu ilo) eyni tartibds olur. Bu isa yeni fiziki effektlorin
bas veracayini Vo bu cihazlarin imkanlarina miioyyan qodar
asasli mohdudiyyatlorin yaranacagini forz etmoys osas verir.
Masalon, olgiilor kigildikdo YD—nin tunel kegidlori klassik
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tranzistorun igino mane olmaga baslayir. Belo hadisolorin
zorarli tasirlorini yox etmok {igiin elektronikanin kvant effekt-
lorindan istifado edon yeni istigamatlori, masalon, nanohe-
teroquruluslar elektronikasi inkisaf etdirilir.

Nanotechnology
— Hnanomexnonozus. 11oq TEpPMUHOM «HAHOTEXHOJIOTHUW» TOHU-
MaeT COBOKYMHOCTh TE€XHOJIOTHYECKHUX CPEJCTB U METO/IOB,
Han0o0JIee TPUTOIHBIX I CO3JaHusl OOBEKTOB HAHODIEKTPO-
HUkd. OHM BKIJIIOYAIOT B ce0S Kak TPaJUIMOHHO HCIOJb-
3yeMbl€ METO/IbI, HAIPUMEDP, MOJICKYJIIPHO-TYyUYEBYIO SIHUTAK-
CHUIO M TIPEIM3MOHHOE OCAXACHUE W3 Ta30BOU (a3bl, Tak u
JIpyTHUE METOJIbI, IPOIEMOHCTPHUPOBABIIINE BHICOKYIO A Pek-
TUBHOCTh UMEHHO TPHU PEIICHUHU 33J1a4 HAHOAJICKTPOHUKH, B
YAaCTHOCTH, WOHHBIA CHHTE3. HaHOTEXHOJOrHMHM HE TOJIBKO
BKJIIOYAIOT CPEJCTBA M METOJbI, paHee HE W3BECTHBIC A
MUKPOIJIEKTPOHUKH, HAIPUMEP, UCTIOJIb30BaHUE HAHOTPYOOK
U QyJIepeHoB, HO U MCTOJB3YIOT HOBBIE METOJUYECKUE TI0I-
XOJIbl M pa3pabOTKH, CIyKallue IS CO3IaHusl, U3MEPEHUS U
aHaju3a MapaMeTPOB HAHOCTPYKTYPHBIX 00BEKTOB. K HHUM
OTHOCSITCS, B YaCTHOCTH, Pa3IMYHBIC METOJIbI 30HI0BON MHK-
pockonuy (TyHHENIbHas, aTOMHO-CHJIOBAasi MHKPOCKOTIHS), C
MIOMOIIIBI0 KOTOPBIX OOBEKTHI HAHOAJICKTPOHUKH MOTYT Kak
WCCJIE0BAThCA, TaK M co37aBaThbcs. HaHOTEXHOIOTUH BKITIO-
YaloT TakkKe IeJCHANpaBICHHBI KOHTPOJIb WU YMpPaBJICHUE
CTPOCHHEM U XUMHUUYECKHM COCTaBOM OOBEKTOB; B3aMMOICHC-
TBHUEM COCTAaBIISIOIINX UX OTJCIbHBIX HAHOMACIITAOHBIX 3JIe-
MEHTOB, KOTOPBIC IPUBOAAT K YIYUIICHUIO, INOO TIOSIBJICHHUIO
JOTIOJTHUTEIBHBIX  AKCILTyaTaIlMOHHBIX XapaKTePUCTHK M
CBOMCTB IOJTy4aeMbIX TTPOIyKTOB. OObEKTaMH HAaHOTEXHOJIO-
Uil MOTYT OBITh KaK HEMOCPEIACTBEHHO HHM3KOpa3MEpHBIC
CTPYKTYPHI ¢ XapaKTEPHBIMHU JIJII HaHOAWAa30Ha pa3MepamMu
KaKk MUHUMYM B OJHOM H3MEpPEHUU (HAHOYACTHUIIbI, HAHO-
MOPOLIKHY, HAHOTPYOKH, HAHOBOJIOKHA, HAHOIUICHKH), TaK U
MaKpOCKOTHYECKHEe OOBEKThl (OOBbEMHBIE MAaTEepUANbI, OT-
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JCIbHBIC 3JICMCHTBI YCTPOWUCTB M CHUCTEM), CTPYKTypa KOTO-
PBIX KOHTPOJIHPYEMO CO37aeTCsl M MOAUMUIIPYETCs ¢ pa3pe-
[ICHUEM Ha YPOBHE OTIEIbHBIX HAHOAIIEMEHTOB; T. €. CYy-
IIECTBYET KaK MHHHMYM OJIHA CTaadsl TEXHOJOTHYECKOTO
mpoiiecca, pe3yabTaTOM KOTOPOH SBJISIETCS OOBEKT HAHOTEX-
HOJIOTUH.

nanotexnologiya. ‘“Nanotexnologiya” dedikdo nanoe—lektro-
nika obyektlorini yaratmaq {giin on yararli vasitolor vo
tisullarin mocmusu basa diisiiliir. Bura ham snonovi tisullar,
mosalon, molekulyar—siia epitaksiyas1 vo qaz fazadan presi-
zion ¢okdirilma tsullarr, ham do mohz nanoelektronikanin
bir sira masalalarinin halli zamani yaxs1 effekt vermis digar
tisullar daxildir. Nanotexnologiyalar nainki ovvallor mikro-
elektronikada malum olmayan vasitalor vo tsullardan (mo-
salan, nanoborular va fullerenlardan), hom do nanoquruluslu
obyektlorin yaradilmasina, onlarin parametrlorinin 6l¢iil-
masina Va tahlilina imkan veran yeni metodiki yanasmalar vo
tisullardan istifado edir. Bunlara miixtolif zondlu mikros-
kopiya iisullar1 (tunel, atom—giic mikroskopiya) itisullari
aiddir. Bu isullarin kdmayilo nanoelektronikanin obyektlori
hom tadqiq edilo, hom do yaradila bilor. Nanotexnologiyalar
homg¢inin obyektlorin qurulusuna va Kkimyavi tarkibing;
obyektlori toskil edon ayri—ayri nanodlg¢iilii elementlarin
qarsiligh tasirina ham mogsadyonlii nozarat etmoys, hom do
idaro etmoyo imkan verir. Gostorilon amillor hazirlanan moh-
sullarin istismar xarakteristikalarinin yaxsilasmasina, yaxud
onlarin yeni, alavo istismar xarakteristikalarinin yaranmasina
sobob olur. Nanotexnologiyanin obyektlori an azi bir istiqa-
motds bilavasito nanodiapazon ii¢iin xarakterik olan olgiilora
malik olan kigik 6lgiilii obyektlardir (nanohissaciklor, nano-
ovuntular, nanoborular, nanoliflor, nanotadagoelor). Bundan
basga qurulusu ayri—ayr1 nanoelementlor soviyyasinds nozarot
olunmaqla yaradilan vo modifikasiya edilon makroskopik
obyektlor (hocmi materiallar, qurgu vo sistemlorin ayri—ayri
elementlori) do nanotexnologiyanin obyektloridir. Basqa
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s0zla, belo obyektlorin hazirlanma texnologiyasinda an azi1 bir
morhala olur ki, 0 nanoobyekt yaranmasi ila naticalanir.

Negative differential resistance

— ompuuyamenvHoe Oughpepenyuanvnoe conpomugieHue
(OC). CBOUCTBO OTAENBHBIX AJEMEHTOB WJIH Y3JIOB JJIEK-
TPUYECKUX IICTIeH, MPOSBIAIONICECS B BO3HUKHOBEHHUU Ha
BAX yuactka, rie HanpsbkeHue U ymMeHbIIaeTcs Ipy yBeu-
yeHuu nporekatomiero Toka [ (dU/dl = R < 0). OJIC — cBoii-
CTBO HEJIMHEWHBIX 3JIEMEHTOB M 1ene. C TOUKH 3peHus pa-
JTUOTEXHUKU TAaKUE DJIEMEHTHI SIBJISIOTCS aKTUBHBIMH, MO3BO-
JISIOMKUME TpaHC(HOPMUPOBATH IHEPTUIO UCTOYHUKA TTUTAHUS
B He3aTyxarolue kojebanus. Takue 2JIeMeHThI MOKHO TaKKe
WCIIOJIb30BaTh B CXEMaX MEPEKIIOYCHUS.

3aBucumocts | ot U B HenuneitHOM 311emenTe ¢ OJ[C mo-

’eT ObITh N-THma (Koraa BEIOpaHHOMY 3Ha4YCHHIO | B 00macTu
sHavenuit I;+1, coorBeTcTBYET Heckonbko 3Hauenuu U, puc.
a) u S-tuna (korja B obnactu 3HadeHuit ot U; no U, kaxmo-
My 3HaueHHt0 U COOTBETCTBYET HECKOJIbKO 3HaueHuiu I,
puc.b).

A |. A |.

b).

u U

U U,

— manfi diferensial miigavimat (MDM). Miixtalif elementlorin
Vo ya qovsaglarin xassasidir, VAX—da axan coroyan artdiqda
gorginliyin azaldigr hissonin yaranmasinda tozahiir edir
(du/dl = R < 0). MDM qgeyri—xatti elementlora va dovraloras
xasdir. Radiotexnika baximindan belo elementlor aktivdirlor
Vo gida moanbayinin enerjisini sdnmoayan rogslora gevirmoya
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imkan verir. Bu elementlori homginin asiric1 sxemlords do
istifado etmok olar. MDM olan geyri—xotti elementds coro-
yanin gorginlikdon asililign N—sokilli vo ya S—sokilli ola bilar.
Birinci halda coroyanin (i;+1,) diapazonunda hor hansi I
giymatine U gorginliyin bir nega qiymati (sokil a), ikinci
halda ise gorginliyin (U;=U,) diapazonunda har hanst U
giymatina carayanin bir ne¢a giymati (sakil b) uygun golir.

Negative logic

— ompuyamenvHasn a102uKa. JIOTKa Ha3bIBACTCSA OTPU—LIATENb-
HOW (MJIM OTPHIIATEIBHBIM JIOTHYECKMM COTJIAIIIEHUEM) €CIIN
BBICOKMI YpPOBEHBb IMOTEHIIHANIa OTOOpakaeT «HOJb», a HHU3-
KU, — «eIUHUIY». B mpuHIMIME, ecau MCHOIb30BaTh OTPH-
1aTeJbHYIO JIOTUKY, TO MPUHIUIBI paOOThI JIOTUYECKOTO dJie-
MEHTa OT 3TOr0, €CTECTBEHHO, HE U3MEHHTCS, HO MHTEpIIpe-
TUPOBATh €ro TMOBEACHUE TPHUACTCS YK€ WHaue. Tak, die-
MEHT, (OPMUPYIOLIUN Ha BBIXOJIE «EIUHUILY» TOJBKO MpPH
«EIMHULIE» Ha BCEX BXOJaX; U «HYJb», €CIU XOTA Obl Ha
OJIH €r0 BXOJl IOJaH «HYJb», B IOJOKUTEJIbHON JIOTUKE WH-
TepIpeTUpyeTcst Kak aneMeHT «I», a B OTpuuaTeabHOM JIO-
ruke — Kak oanemeHT «MJIM» (Ha BBIXOJE MOSBIAECTCS
«HYJIbY» TOJIBKO €CJIM Ha BCE BXOJbI MOJATh «HYJb»). COOT-
BeTCTBEHHO 3iemeHThl «M-HE» mnpeBpamatorcas B «UJIN—
HE, snementsl «1-UJIM-HE — B «1JIM-U-HE», B 00mem,
W3MEHEHHE TPAKTOBKHU BBIMOIHIEMONW AJIEMEHTOM (DYHKIIHH
MPOUCXOJUT B IOJHOM COOTBETCTBUM C MpaBWIAMH Jie-
Moprana (cm. taxke: Logical element, Positive logic, Theo-
rems of Boolean algebra).

— manfi mantigq. ©gor potensialin yiiksok Saviyyasi sifri, asagi
soviyyasi iso vahidi oks etdirirss, bu moanfi mantiq vo ya mon-
fi montiqi razilasma adlandirilir. Prinsip etibarilo, manfi
montiqdon istifado etdikdo montiq elementinin is prinsipi
doyismir, lakin onun isini basqa ciir sorh etmok lazimdir.
Mosolon, miisbat montiqdo elementin biitiin  girislorine
“vahid” verildikdo onun ¢ixisinda “vahid” alinarsa vo yaxud,
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giriglordon he¢ olmasa birino “sifir” verildikds ¢ixisda “sifir”
alinarsa, bu “VO” elementidirsa, monfi montiqe goéra bu
“YAXUD?” elementidir (ancaq biitiin girislords “sifir” oldug-
da ¢ixigda “sifir” alinir). Uygun olaraq, “VO-YOX” elementi
“YAXUD-YOX” elementing, “VO-YAXUD-YOX” cele-
menti “YAXUD-VO-YOX” elementino ¢evrilir. Umumiy-
yatlo, elementin yerino yetirdiyi funksiyanin doyismosi de—
Morgan gaydalarina tam uygun olaraq bas verir (bax hom-
¢inin: Logical element, Positive logic, Theorems of Boolean
algebra).

Negatron amplifier

— HezampoHHbL ycuiumenb. Y CWINTENb, B COCTaB KOTOPOTO
BXOJIUT HETATPOHHBIH NPUOOP — BJICKTPOHHBIN MPUOOP,
UMEIONUN B ONPEJICIICHHOM PEXUME OTPHIATCILHOE 3HAUe-
HUE OCHOBHOTO UG epeHITMaIBHOTO TapaMeTpa (aKTHBHOTO
COIIPOTHUBIICHUS, EMKOCTH WM WHIyKTUBHOCTH). HeraTpoH-
HBI YCWJIMTENb SIBIISIETCS PETEHEPATUBHBIM YCUIIMTEIEM
CBU muanasona (cm.: Negatronics u Regenerative amplifier). B
Ka4eCTBE HEraTPOHHBIX NPUOOPOB B HHUX HCIIOJIB3YIOYTCS
auoabl ['aHHa, TYHHEIbHBIC JUOJIbI, JTaBUHHO—TIPOJIETHBIE O~
JIbI ¥ JP.

— neqatron giiclondirici. Torkibinds negatron cihaz, yani,
miioyyan rejimdo osas diferensial parametri (aktiv miiqavi-
mat, tutum va ya induktivlik) monfi giymot alan cihaz olan
giiclondirici Neqatron giiclondirici IYT diapazonunda isloyan
regenerativ giiclondiricidir (bax: Negatronics vo Regenerative
amplifier). Neqgatron cihaz olaraq Qann diodlari, tunel diod-
lar1, selvari—ugus diodlar1 (sel uguslu diodlar) va s. istifado
edilir.

Negatronics

— Hezamponuka. B HacTosiee BpeMs B 00JIaCTH DJIEKTPOHUKHU
OBICTPO pa3BUBACTCS Psii HAYYHBIX HANIPABJICHUN: KBAaHTOBAS
AJNIEKTPOHUKA, OMNTODJIEKTPOHHUKA, AKYyCTODJICKTPOHUKA, Xe-
MOTpPOHHUKA, MAarHUTOZJEKTPOHUKA, KPUODJIEKTPOHHUKA U JIp.

78



B mocnennee BpeMst chopMHUPOBAIOCH €IIIe OHO HArpaBlie-
HUE—HEeTaTPOHUKA. JTO HANIPABJICHHUE YJICKTPOHUKH CBSI3aHHO
C CO3JaHWEM W MPUMEHEHUEM HETaTPOHOB — 3JIEKTPOHHBIX
MprOOPOB, UMEIOIINX B OTPEICIICHHOM PEKUME OTPHIIATEITh-
HOE 3HAYEHHE OCHOBHOrO au(p@epeHlHnassHOro napaMmerpa
(aKTUBHOTO COTIPOTHUBJICHHS, EMKOCTH ¥ WHAYKTHBHOCTH). B
HACTOSIIIIEe BpeMsl pa3pa0dOTaHbl pPa3IMYHBIC BUILI HETAT-
poHoB. Cpemu Hux MHOxkecTBO IIII HeraTpoHOB: camblie
MornHaeie CBY mpubopsl: TaBUHHO-TIPOJIETHBIC JTUOJBI, Ca-
Mble OBICTPOJICHCTBYIONINME KIIOYM Ha JIABUHHBIX TpPaH3UC-
Topax, camble MoiiHble TOkOBble IIII mepekmouarenu Ha
TUPHUCTOPAX U JApYyTHE.

— neqatronika. Hazirda elektronika bir sira istigamotlor 6zra
stiratlo inkisaf edir. Bunlar kvant elektronikasi, optoelektro-
nika, akustoelektronika, xemotronika, maqnit elektonikasi,
krioelektronika va s.—dir. Son vaxtlar daha bir istiqgamat — ne-
gatronika formalasmisdir. Elektronikanin bu istigamoti negat-
ronlarin yaradilmasi va totbiqi ilo baghdir. Neqatron — miiay-
yan rejimdoa asas diferensial parametri (aktiv miigavimati, tu-
tumu va ya induktivliyi) manfi qiymot alan cihazdir. Hazirda
miixtolif ndév neqatronlar islonib hazirlanmisdir. Onlarin ara-
sinda coxlu sayda YK neqatronlar var. Bunlara misal olaraq
on giiclii IYT cihazlar: selvari—ugus diodlari, selvari tranzis-
torlar asasinda an cold acarlar, tiristorlar asasinda an cold YK
corayan asiricilari va s.gostormak olar.

Noncomplementing amplifier (noninverting amplifier)

— HeuHeepmupyrwuil ycuiumens. YCUIUTENb JJIEKTpUYEC-
KX CHUI'HAJIOB, B KOTOPOM IPHUPAIICHHUC BBIXOJHOI'O CHI'HAJIa
COBIIAJACT II0 3HAKY C IIPpHUPAIICHUCM BXOJHOI'O CHMIHajia. Ha
PUCYHKE IMPUBCACHA CXCMad HCHHBCPTHUPYIOIICTO YCHUIUTCIIA,
(aza BBIXOJIHOTO HAMPSDKEHUST KOTOPOTO COBMANaeT ¢ (hazoii
BXOJHOTO CUTHaJA. 3J€Ch BBIXOAHOE HampspkeHHe Uy, IMO-
CTyINaeT Ha JAEIHUTENb, 00pa3oBaHHBIN pe3ucTtopamu R; u Ry,
a MaJicHue HaNpsDKeHUs Ha pesuctope Rj mogaercs Ha uHBep-
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tupyomuii Bxox OY B KauecTBe HaNpsDKEHHSI OTPHUILIATENb-
HOI 00paTHOH CBS3H.

KoapduumeHnt ycusneHns HEMHBEPTUPYIOLIETO YCHUIUTEINS
COBEPILIEHHO HE 3aBUCUT OT KOA(p(ULUEHTA YCUIIEHUSI CaMo-
ro onepanuoHHoro ycunurens Koy, oT qpyrux ero mapamer-
POB M X HECTAOMJILHOCTH MOJ] BO3ACHCTBUEM pa3HbIX (HaKTO-
POB, a ONPEAEIACTCS MCKIIOYUTEIbHO OTHOLICHHEM CONpO-
TUBJIEHUI pe3ucTopoB R; u Ry.

OTCyTCTBYET TakX e 3aBUCUMOCTh OT HECTAOMJIbHOCTH HC-
TOYHUKOB MUTaHUA. [[0CTaTOYHO UCIOJB30BATH B CXEME BbI-
COKOCTaOWIIbHBIE PE3UCTOPBI, U O0ECIEYUTh COXpPaHEHHE
CJIETIOIINX YCJIOBHUI: BXOAHONW TOK MUKPOCXEMbl HECOU3MeE-
PUMO MEHbIIIE CUTHAJIBHOTO U KOA((UIMEHT yCUIIeHUs ore-
PaLMOHHOIO YCHJINTENS JIOCTaTOYHO BeNMK. Toraa crabuiib-
HOCTb KO3(ppuieHTa ycunenus Oyaer obecreyeHa.

O— +
UBX —0
(Uuir) - UBbIX
Ug:lx
1 [ ]
| I | I |
R: R»

— inverslasdirmayan (geyri inverslayici) giiclandirici. Cixis sig-
nalinin doyismosi giris signalinin doyismasi ilo eyni isarali
olan giiclondirici. Sakilda ¢ixis gorginliyinin fazasi giris siq-
nalinin fazasi ilo eyni olan inverslosdirmoyan giiclondirici
sxemi verilmisdir. U, ¢1x1s gorginliyi R; va R, rezistorlarinin
omalo gatirdiyi gorginlik boliiciisiine verilir, Ry rezistorundaki
gorginlik diskiisii iso ©G-nin inverslosdiron girisina monfi
OO signali kimi verilir.

Inverslosdirmoyon giiclondiricinin giiclondirmoe omsali
OG-nin Oziiniin Ky giiclondirms omsalinin qiymatindan,
onun digar parametrlarindon va onlarin miixtalif tosirlor nati-
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casinda amola galon geyri—stabilliyindon gatiyyon asili deyil
Vo yalniz R; Vo R; rezistorlarinin miigavimatlorinin nisbati ilo
toyin edilir. Bundan basqga, qida manbayinin geyri—stabilliyin-
don do asililiq yoxdur. Sxemdo yiiksok stabilliyo malik rezis-
torlardan istifado etmok vo asagidaki sortlorin 6donilmasini
tomin etmok kifayatdir: mikrosxemin girig Carayani signal co-
royanindan ¢ox—¢ox ki¢ik olmali vo ©G—nin giiclondirma am-
sal1 kifayat godor boyiik olmalidir. Bu halda giiclondirmos om-
salinin stabilliyi tomin olunacaqdir.

Noninjecting contact

HeUHIHCEKMUPYowiuii KOHmakm. DIEKTPUYECKHI KOHTAKT
mexay asyms LI, merammom u 11, metamiom u nuanekTpu-
koM, IIII ¥ AUANIEKTPUKOM, XapaKTEpU3YIOLIUNCI OTCYTCT-
BueM umkekuu H3 B o0wem I1I1 wnn auanextpuka. K Takum
KOHTAKTOM OTHOCSTCS, HAIPUMEP, OMHYECKHE KOHTAKTHI,
KoHTakThl MeTal — [II1 ¢ oOeaHeHHBIM CllIOEM Ha TPaHUIIE
paszzena.

— injeksiya etdirmayan kontakt. Iki YK, metal vo YK, metal va

dielektrik, YK vo dielektrik arasinda YD-nin YK vo ya
dielektrikin hacmins injeksiyasinin bas vermamasi ilo xarak-
terizo olunan elektrik kontakti. Belo kontaktlara misal olaraq
omik kontaktlari, metal ilo YK-in yoxsullagsmis tabagosi ara-
sinda kontakt1 gostarmok olar.

Noninverting input
— HeuHsepmupyrwwiuil 6xo0. Bxoa ycunutens, pu mojaye Ha

KOTOpBIfI CHUIrHaJia onpe/:[eneHHoﬁ IIOJIAPHOCTH, HA BBIXOAC
IIOJIYy4acTCsa CUT'HAJI TOM XKe IMOJIAPHOCTH.

— inverslagdirmayan giris. Giiclondiricinin inverslosdirmayan

girisino hor hansi qiitblii signal verdikdo ¢ixisda eyni qiitblii
signal alinir.
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Nonlinear resistor

— HenuHeunwlil pezucmop. Pe3nucToppl, sl KOTOPBIX HE COX-
paHsieTcss mpsiMasi NPONOPLUOHATIBHAS 3aBHCHUMOCTh MEXIY
TOKOM M HanpspbkeHneM. OCOOEHHOCTBIO HETMHEHHOTO pe3u-
CTOpa SIBJIIETCS 3aBUCUMOCTb €0 CONPOTUBIIEHUS OT MpOTe-
KaoILIEer0 MO0 HEMY TOKa WM MPUIOKEHHOTO HAIpPSKEHHS.
Henuneitnsle pesuctopbl paznuyatrorcss no ¢opme BAX.
[IpakTuyeckuii HHTEpeC MPEACTaBIsIET pe3ucTopsl BUIa R, u
R,. B nepBoM ciydae npu U3MEHEHUHU MPOTEKAIOUIET0 TOKA B
3aJJaHHBIX TpejeNiax HampsDKeHHE Ha Pe3UCTOpPE M3MEHSETCs
BeCbMa HE3HauuTeabHO. BO BTOpOM ciyyae uM3MeHEHue Ha-
NpsDKEHUSI Ha PE3UCTOPE B 3aJaHHBIX MpefesiaX BBI3bIBACT
BeCbMa HE3HAUMUTEIbHBIE HM3MEHEHMSI MPOTEKAIOLIEro 4epes
HEro TOoKa.

— geyri-xatti rezistor. Corayan ilo gorginlik arasinda diiz
miitonasib asililiq 6donilmoyoan rezistorlar geyri—xotti rezistor
adlanir. Qeyri—xatti rezistorun asas xiisusiyyati onun miiqavi-
motinin kegon coroyandan vo ya totbig edilon garginlikdan
asilt olmasidir. Qeyri—Xatti rezistorlarin VAX-lar1 miixtalif
formada olur. VAX—1 Ry va Rjsaklinds olan rezistorlar prak-
tiki maraq kosb edir. Birinci halda (Ry sokilli VAX) axan
corayan verilmis diapazonda doyisdikds, rezistordaki gargin-
lik clizi dayisir. Ikinci halda (Rj) rezistordaki garginlik veril-
mis diapazonda doyisdikdo axan coroyan ¢ox az doyisir.

Nonlinearity

— Henuneiunocms. OTKIOHEHHE OT JMHEWHOW 3aBHCUMOCTH
BBIXOJJHOTO CUTHAJIa OT BXOJHOTO CHUTHAJIA.

— qgeyri—xattilik. Cixig signalinin giris signalindan asililiginin
xattilikdon konara ¢gixmasi.

Nonrectifying contact ( ehmic contact)

—  HeBLINDAMIAIOWUI KOHmMAKm (OMUYeCKUll KOHMAKM).
OMuHuecKril KOHTaKT — KOHTakT Mexnay meramuioMm u III1,
nmn asyms IIII, xapakrepusyromuiics iuHeiHon BAX, T.e.
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KOHTAaKT, COITPOTUBJIEHUE KOTOPOT'O HE 3aBUCUT OT BEINYUHBI
1 HampasiieHHsI Toka. ClieoBaTeNbHO, OMHUUYECKUNA KOHTAKT
SIBJISIETCS] HEBBIIPAMIISIIOIINM M TOK Y€pe3 HErO MOAYHHSAETCS
3akoHy Oma. OMHuYecKue KOHTAaKThl UMEIOT OOJIbIIIOe 3HaYe-
Hue npu usrorosnenuu 111 npudbopos.

Kpome muneritnoctn BAX, 3T KOHTakThl JOJKHBI UMETh
Majoe COMPOTHUBIIEHHE U 00ECleunBaTh OTCYTCTBUE HMHIKEK-
LIMA HOCUTEJEN U3 METaJIa B MOJIYIIPOBOJAHUK. JTU YCIIOBUS
BBINOJIHSIOTCS IyTeM BBeneHHus Mexay [II[I-om u metamiom
cinost cuibHO JerupoaHHoro IIIl-a (puc.). OnqHum u3 cmo-
cOOOB MOTYYEHUS] OMUYECKUX KOHTAKTOB SIBJISIETCS] BBEJCHUE
B MeTaJul npumecH, kotopou aeruposad [II1. B atom cinydae
npu cruiaBieHnd Metaiia ¢ [1[I-om B KOHTakTHO# 00sacTu
oOpasyercs TOHKUM cior BeipoxaeHHoro [II1, uto cooTBeT-
CTBYET CTPYKTYpe, N300pakeHHOM Ha puC.

CTpyKTypa OMHYECKOTO KOHTAKTA.
Omik kontaktin qurulusu

— diizlandirmayan (qeyri-diizlandirici kontakt, omik kontakt).
Metal ilo YK va ya iki YK arasinda Xxatti VAX-a malik kon-
takt; basqa s6zlo, miigavimati axan carayanin giymotindon vo
istigamotindon asili olmayan kontakt. Demali, omik kontakt
diizlondirmoyon kontaktdir vo ondan kegon caroyan Om
ganununa tabe olur. YK cihazlar iigiin omik kontaktlarin
boyiik shomiyyati var.

VAX—n xattiliyini tomin etmoakls barabar, omik kontaktlar
kigik miigavimato malik olmali vo YD-nin metaldan YK-yo
injeksiya etmomasini do tomin etmolidirlor. Metal ilo YK
arasinda giiclii asqarlanmis YK tobaqgesi yerlosdirdikdo bu
sortlor 6donilir (sokil). Omik kontakt almaq tisullarindan biri
metali da YK-nin asqarlandig1 madds ilo asqarlamaqdir.. Bu
halda metal oridilorok YK-ya birlogdirildikde kontakt saho-
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sindo nazik cirlasmig YK toboqosi yaranir ki, bu da sokilda
gostorilon qurulusa uygundur.

Nonrectifying junction (ohmic junction)

— omMuuecKuil nepexo0. JICKTPUUECKUN NEPEXOI, JIEKTpUIEC-
KOE€ COINPOTHBIICHHE KOTOPOTO HE 3aBUCHT OT HAIPABJICHUS
TOKa B 33JJaHHOM JIMana30He 3Ha4eHU TOKOB. OCHOBHOE Ha-
3HAYCHUE OMMYCCKHX MEPEXOJ0B — JJICKTPUUYECKOE COCIU-
Henue IIIT ¢ meramnuueckumu TokoBeaymumu vactsamu 111
npubopa. Omuueckux nepexoqos B III1 mpubopax Gomsbiie,
9eM BBIIPAMIISIONIUX. [IpU BBIMOTHEHWH CICAYIONIUX YC-
JIOBUM OMHYECKUN TIEPEXOJi OKAa3bIBACT MEHBIICEC OTpPHUIIA-
TEIbHOC BIIMSHHE HAa TApaMeTPhl M XapPAKTCPUCTHUKH TI0-
JyIPOBOTHUKOBOTO TIprbOpa:

— ecniu BAX oMuueckoro mepexoja JWHEHHA, T. €. MEPexoq
JCHUCTBUTEIBHO SBIICTCS OMHYCCKHM;

— €CJIM OTCYTCTBYET MHKEKIIHsI HEOCHOBHBIX HOCHTEJICH 3apsiia
yepe3 OMHYECKUH MEepexo]] B MPUIICTAINY0 00JacTh MOIy-
NPOBOJIHUKA M HAKOIIJICHME HEOCHOBHBIX HOCHUTENCH B OMU-
9YECKOM TIepEeXO0/ie WM BOJIHM3HU HETO;

— NPU MHHUMAJIBHO BO3MOXXHOM TMaJICHUM HANPsOHKCHHUS Ha
OMHYECKOM Iepexojie, T. €. NMPU MHHUMAIBHOM €ro COII-
POTHUBIICHHH.

— diizlandirmayan (omik) kecid. Caroyanin qiymatlarinin veril-
mis diapazonunda elektrik miigavimati Coroyanin istiqa-
matindon asili olmayan elektrik kegidi. Omik kegidlarin asas
toyinati YK—n1 cihazlarin caroyan kegiron metal hissalari ilo
birlosdirmakdir. YK cihazlarda omik kecidlorin say1 diizlan-
dirici kontaktlara nisbaton ¢oxdur. Omik ke¢idin YK cihazin
parametr vo xarakteristikalarina monfi tosirinin az olmasi
ticlin asagidaki sortlor 6donilmalidir:

— kecidin VAX—1 xotti olmalidir, yoni, kegid hagigaton do omik
olmalidir;
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— omik kegiddon YK-nin qonsu hissalorina YD-nin injeksiyasi
bas vermomoli, omik kontaktda vo yaxud onun yaxinliginda
geyri—osas YD—nin yigilmasi bas vermomolidir;

— omik ke¢idda gorginlik diiskiisii miimkiin qador kigik olmali,
yani, kontaktin miigavimati minimal olmalidir.

Nuclear electronics

— sao0epnas nekmponuxa (A3). O01aCTh DIEKTPOHUKHU, CBS-
3aHHasg C NPUMEHEHHEM JJIEKTPOHHBIX MNPUOOPOB MU ycC-
TPOWCTB JJIsi OOHAapYy’>KEHUS M PEruCTpaluy o- U [-yacTul,
PEHTIEHOBCKOTO U Y-U3JIy4YEHUH, HEUTPOHOB, IPOTOHOB U JIp.
AJIEeMEHTapHBIX YacTull. OCHOBHBIMHU AJIEMEHTAMU YCTPOMUCTB
D sBnstoTCA: JAMHEHHBIE MUMIYJbCHBIE YCHJIMTENH, dJIEK-
TPOMETPHI, 3apsI0UyBCTBUTENIbHBIC MPEAYCUIUTETH, aMILIU-
TyAHBIC JUCKPUMHUHATOPHI, MHOTOKAHAJIbHBIC aMILTUTYIHBIC
U BPEMEHHbIE aHAU3aTOPbI, UCKPOBbIE MOHHU3AI[MOHHbIE Ka-
MEpbI, CHUHTWUISLIUOHHBIE CYETYUKH, aHAJIOTO—LU(pPOBbIE
npeobpaszoBarenu U T.1. Manasi JJIMTENbHOCTH SJEPHBIX MPO-
IIECCOB, UX BBICOKAs 4acTOTa W Haiuyue (GoHa TpeOyroT OT
npuOopoB $1D BHICOKOTO BPEMEHHOI'O pa3pelieHus U CIo-
COOHOCTH OJHOBPEMEHHO H3MEpSATh OOJBIIOE KOJIUYECTBO
napaMeTpoB (aMIUIUTYAbl CUTHaja, BPEMEHU €ro MpHXoja,
KOOPJIMHATHI TOYKH PETHCTPAIMU YACTHIL U T.]I.)

Hawubonee mmpoko mpubopsl u ycTpoiictBa 3 HCMONb-
3yI0TCA B siiepHOU (pus3mke U Gu3MKe dIEMEHTAPHBIX YaCTHII
cpeaHux U BeIcOKux 3Hepruit (1o 10 I'5B). Kpome toro, ycT-
poiicTBa u MeToAbl 1D NPUMEHSIOT Tam, TN MPUXOAUTHCS
HMMETH JIeJI0 C UOHU3UPYIOIIUMH U3TyYeHHUSIMHU, B T.4. B MPO-
MBIIIJIEHHOCTH, SIIEPHOW DHEPreTHKE, KOCMUYECKHX HCC-
JIEIOBAHUSX, MEAUIIMHE U OMOJIOTUH, XUMHUYECKON MPOMBIIII-
JEHHOCTH W MHOTHX JIpYTHUX OONacTsX HAayKd U TEXHUKH.
[IIupokoe HCIONB30BaHKE TPHOOPOB U yCTpOHCTB D 00y-
CJIOBUJIO IOSIBJIEHUE CaMOCTOSATENILHON OTpACiIu — SIAEPHOTrO
npuOOPOCTPOCHHUSL.
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— niiva elektronikast (NE). Elektronikanin a- va B-hissaciklori,
rentgen Vo vy-slialanmani, neytronlari, protonlar1 vo s.
elementar hissaciklori agkar etmok vo geyd etmok {igiin elek-
tron cihaz vo qurgularin totbigi ilo bagli olan sahasi. NE qur-
gularinin osas elementlori asagidakilardir: Xatti impuls giic-
londiricilori, elektrometrlor, yiiko hassas ilkin giiclondiricilar,
amplitud diskriminatorlari, ¢oxkanalli amplitud vo zaman
analizatorlari, qigilcimli ionlagsma kameralari, sintilyasiya ka-
meralari, analoq—ragom ¢eviricilori,va s. Niiva proseslarinin
davametmo miiddatinin kigik Vo tezliyinin yiiksok olmasi,
homginin fonun moévcud olmasi NE cihazlariin iizarino za-
mana gora ayirdetmonin yiiksak olmasi va ¢oxlu sayda pa-
rametrlorin (mosalon, signalin amplitudu, signalin daxil olma
zamant, zarraCiklorin geyd olundugu ndqtonin koordinatlari
Vo s.) eyni zamanda Olgiila bilmasi kimi talablor qoyur.

NE cihazlar1 vo qurgulari niive fizikasinda, orta vo yiiksok
enerjili (10 QeV-a Qgodor) elementar zarraciklor fizikasinda
istifado edilir. Bundan olava, NE cihazlari vao qurgulari
ionlasdirict siialanma olan yerlarda, masalan, conayedo, niiva
energetikasinda, kosmik todgiqatlarda, sohiyyads vo biolo-
giyada, kimya sonayesinds, elm va texnikanin bir ¢ox basqa
sahalarinds totbiq edilir. NE cihazlar1 vo qurgularinin genis
totbiqi naticasinds yeni miistagil bir istigamat — niiva cihazga-
yirmasi yaranmisdir.

Nuclear magnetic resonance
— sa0epuvlii machumnsii pezonanc (AMP). Pe3onancHoe Tmo-
TJIOUIEHUE WM H3JIy4YEHUE BELIECTBOM 3JIEKTPOMArHUTHOU
SHEPTUU B PaJMOYaCTOTHOM JHara3oHe, 00yCIOBICHHOE Tie-
pEOpPUEHTAIME MarHUTHBIX MOMEHTOB aTOMHBIX fJ€p, IO-
MEIIEHHBIX B MarHuTHoOE 1ojue. B ocHoBe sBienus SAMP ne-
’KaT MarHUTHBIE CBOMCTBA ATOMHBIX SIAEDP.
B nHacTosiee BpeMs TpyIHO yKa3aTh TaKyr 00JIacTh ecTe-
CTBEHHBIX HaykK, rie Obl He ucnoib3oBaics SAMP. Meroasl
crnekrpockonuu SAMP mMpoko npuUMEHSIOTCS B XUMHUH, MO-
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JeKyJspHON Pu3rke, OMOJIOTUU, arpPOHOMHUH, METUIIUHE, TIPU
W3YYCHHUH TIPUPOJIHBIX MHHEPAJIOB, TO €CTh B TAKMX HAYYHBIX
HAIPABJICHUSIX, B KOTOPBIX HCCIEAYIOTCS CTPOCHHE BEIIECT-
Ba, XapaKTep XMMHUYCCKHUX CBS3CH, MEKMOJICKYJIIPHBIC B3au-
MOJEHCTBYUSA U T. 1.

Mertoast SIMP HaxonsaT Bce Oosiee MIUPOKOE MPUMEHEHUE
JUTS U3YYCHUS TEXHOJIOTHIECKUX TPOIECCOB B 3aBOJICKUX Jia-
OopaTtopusxX, a TaKXKe JJIsi KOHTPOJIS U PETYyJIHUPOBAHUS XO7a
3TUX TPOIECCOB. MarHUTHO-PE30HAHCHBIC METOJBI TO3BO-
JSI0T OOHAPYXKUBATh HAPYIICHHUS MPOTEKaHUS OWoJIoTHYe-
CKHMX TIPOIIECCOB Ha camMoil paHHeW cramuu. Paspaboranbl u
BBIITYCKAIOTCSl YCTAHOBKH JUIS MCCIICJIOBAHKS BCETO TeJlia 4e-
JIOBEKa METOJaMH MarHUTHOTO pe3oHaHca (Metomaamu SIMP-
ToMorpadun).
niiva magqnit rezonanst (NMR). Maqgnit sahasinds yerlosdiril-
mis maddanin atom niivalarinin magnit momentlarinin yonal-
mosinin doyismasi naticasinds radiotezliklor diapazonunda
elektromaqgnit enerjisinin rezonans udulmasi vo ya siialan-
dirtlmasi. NMR hadisasi atom niivalarinin magnit xassalori-
nin hesabina bas verir.

Hazirda tabiot elmlarinin elo bir sahasini gostarmok olmaz
ki, orada NMR hadisasi istifade olunmasin. NMR-spektros-
kopiya tisullar1 kimyada, molekulyar fizikada, biologiyada,
agronomiyada, sahiyyado, tobii minerallarin 6yranilmasinds,
bir s6zlo, madds qurulusunun, kimyovi rabitolorin xarakteri-
nin, molekullararas1 qarsiligli tasirin va s. tadqiq olundugu
elm saholorinds genis totbiq edilir. NMR iisullar1 zavod labo-
ratoriyalarinda texnoloji proseslori yronmak {igiin, homg¢inin
hamin proseslora nozarat etmok vo onlar1 tonzimlomok tigiin
istifado edilir. NMR iisullar1 bioloji proseslorin gedisinin
pozulmasini ilkin morholods askar etmoys imkan verir. NMR
metodu ilo insan bodoninin todqiq olunmasi iiglin qurgular
islonib hazirlanmis va istehsal olunur (NMR-tomografiya).
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Off-state of a thyristor

— 3aKpvimoe cocmosanue mupucmopa. COCTOSIHUE TUPUCTOPA,
COOTBETCTBYIOLIEE y4acTKy mpsMol BeTBM BAX mexny Hy-
JIEBOW TOYKOM Y TOYKOU IEPEKIFOUCHHUS.

— tiristorun bagh vaziyyati. Tiristorun VAX—nin diiz qolunun
sifir ilo agirma noqtalori arasindaki hissasine uygun vaziyyati.

On-state of a thyristor

— omKpbimoe cocmosnue mupucmopa. COCTOSSHHE THUPUCTO-
pa, COOTBETCTBYIOIIEC HU3KOOMHOMY W HH3KOBOJLTHOMY
y4acTKy npsmoit BetBu BAX tupucropa

— tiristorun agiq vaziyyati. Tiristorun VAX-nin diiz qolunun
kigik omlu va kigik voltlu hissasine uygun vaziyyati.

Operational amplifier

— onepayuonnvlil ycunumenp. OnepallMOHHBIA YCUIUTEINb
(OY) — 310 ycuauTenb NOCTOSHHOTO TOKa ¢ AuddepeHnnaib-
HbIM BXOJOM M, KaK NPaBWIO, €AMHCTBEHHBIM BBIXOIOM,
UMEIOIHA BBICOKUM Kodhdumuent ycuieHus. OY modutu
BCEI/Ia UCIOJIb3YIOTCS B CXEMax C IIyOOKOM OTpUIIaTeIbHOM
oOpatHoi cBsi3bto. OV mpenHa3HaueHbl Ui YCHIICHHS Kak
NOCTOSIHHBIX, TaK M TEPEMEHHBIX CUTHAJIOB. PaHee Takwue
YCUJIUTEIN KCIOJIb30BAIMA TJIABHBIM 00pa3oM B aHAJIOTOBBIX
BBIUHCIUTENBHBIX YCTPOUCTBAX JUISl BBIIOJIHEHHUS MaTeMaTu-
YeCcKuX onepanuidl. ITo 0OBACHSIET MPOUCXOKICHIE TEPMUHA
«omnepanroHHbli». OY oueHb y10OHO MCHOIB30BAThH IS pe-
IIEHUS] CaMbIX Pa3JIMYHBIX 3aj[a4 MpeoOpa3oBaHUsl U TeHEepU-
POBaHUS MAJIOMOIIIHBIX CUTHAJIOB.

Ha pucynke 1 moxasaHbl ycCOBHBIE Tpaduueckue 0003-
HayeHus, a Ha pUCyHKe 2 — cTpykTypHas cxema OVY. IlepBblit
KacKaJl BCEr/Ja BBIMIOJHIETCA IO CXEME€ CHUMMETPUYHOIO
muddepennuanbaoro kackamaa ([IK). B kagectBe BTOpOro
Kackaaa Jacto ucnoiibdyercs K ¢ HeCHUMMETPUYHBIM BBIXO-
JIOM, a BBIXOJIHOM KacKaJ BBIMOJIHSETCS MO CXEME dMUTTEp-
HOTO noBTOpuTeNs (Kackag ¢ odumM Kosuiektopom). CoBpe-
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Mennble OY B Buze MC ropasno cioxkHee, KpoMe€ TOTO, CO-
JepKaT JOTOJHUTEIbHBIE 3JIEMEHTHI, CKa)KeM JJIsi CTaOUIIu-
3allMM PEKUMa MOKOs, JJIs YBEJIMYEHHUS] BXOAHOTO CONPOTHUB-
JIEHUS, IOBBILIEHUS KO3(PPUIIUEHTA YCUTICHUS U T. 1.

OpnHoil u3 BakHEWIINX XapakTepuctuk OV sABisercs me-
penatouHas (ammuTyaHas) xapaktepuctuka: U =f(Uy)
(puc.3). Pabounm y4acTKOM SIBJII€TCA HAKJIOHHBIN (JIMHEH-
HBII) y4acTOK, YroJl HAKJIOHAa KOTOPOI'O OIpeessieTcs 3Haue-
Huem Ky oy ¥V peanshbix OY XapakTepucTHKa MOXKET Mpo-
XOJUTh KaK CJIeBa, TaK M CIpaBa OT Havaya koopauHaT. Ha-
npsikeare U,,g, TIpH KOTOpOM BeINONHAETCS yenoBue Uy, =0,
Ha3bIBAIOT HAIPSKEHUEM CMEILEHUs (CMEIeHUE HYJIs).

i

WHBEPTUPYIOILUI BXOJ

(inverslogdiran giris) +E
U, P> Uy -U BBIXO/I
o (¢1x1s)
——o
st2 o—9
+U

HEUHBEPTUPYIOILUI BXO[
(inverslogdirmoyan giris)

e

Pucynok 1. YcinoBusle rpaduaeckue o6o3nauenus OY
Sokil 1. ©G—in sorti rafik isaralori

O+ E,
Uant Sa— cummemp. Hecummenn. OK o
U 6x2 Q— AK AK (1) U 8bIX
1 o 1

Pucynok 2. CrpykrypHas cxema OY
Sokil 2. ©G—nin qurulug sxemi
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UBBIX) B

A
E
(U - V) + ITUT
B ettty (+Equa)
+
U g.max
ut WHBEPTUPYIOINH HEUHBEPTUPYIOLUI
( g.max) BXOI BXOI
-U,x, MB 0 u- +UBX,'MB
(-Ugir mV) BX.min (+Ugir, mV)
Uy min)
g _Erm‘r
"""""""""""""""""""" (_Eqida)

Pucynok 3. Ilepenarounas xapakrepuctuka OY
Saokil 3. ©G—nin 6tiirmo xarakteristikasi

— amaliyyat giiclandiricisi (OG). OG diferensial girisi vo bir
gayda olarag bir ¢ixis1 olan, boyiik giiclondirmo omsalina
malik sabit coroyan giiclondiricisidir. ©G demok olar ki,
homiso dorin monfi ©O olan sxemlords istifado edilir. ©G
hom sabit, ham do doyison signallar1 giiclondirir. Ovvallar
belo giiclondiricilor asason analoq hesablayici qurgularda ri-
yazi amoliyyatlar aparmagq tigiin istifads edilirdi. Bu da “ama-
liyyat” termininin monsayini izah edir. ©G—don asag1 giicli
signallarin ¢evrilmasi vo generasiya edilmasi ilo baglh bir ¢ox
miixtolif masalalorin hallinds istifade etmok ¢ox alverislidir.
Sokil 1-do ©G-nin sorti qrafik isaralori, sokil 2—do iso
qurulus sxemi gostorilmisdir. Birinci kaskad homiso sim-
metrik diferensial kaskad (DK) sxemi {izro yi1gilir. Ikinci kas-
kad kimi ¢ox vaxt geyri—simmetrik ¢ixisli DK istifads edilir.
Cixis kaskadi iso emitter tokrarlayicist sxemi {izro (timumi
kollektorlu sxem) qurulur. IS soklindo miiasir ©G gostorilona
nisbaton ¢ox—c¢ox miirokkabdir vo onlarin torkibina bir sira
olava elementlar, masalon, siikunat rejimini stabillosdirmok,
giris milgavimotini artirmaq, giiclondirme omsalin1 yiiksolt-
moak va s. ticiin elementlor daxildir.
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OG—nin mithiim xarakteristikalarindan biri 6tiirma (ampli-
tud) xarakteristikasidir: U, =f(Ugirqir) (sokil 3). Burada maili
(xotti) hissa ig¢i hissadir. Bu hissonin meyl bucagi Kyog
omsalinin qiymati ilo toyin olunur. Real ©9G-nin 6tiirmo Xa-
rakteristikasi koordinat baglangicinin ya sag, ya da sol torafin-
don kego bilor. U,=0 sortinin 6donilmasi {igiin lazim olan
Ugir gorginliyi siirtisma gorginliyi (sifirin siirlismasi) adlanur.

Optical cavity (optical resonator)

— onmuueckuii pezonamop (OP). Pe3oHaTop ONTHYECKOTO
JMarasoHa JJIMH BOJIH, 0Opa30BaHHBIAH COBOKYIMHOCTBIO OT-
paKaloIIMX MOBEPXHOCTEH, B KOTOPOM MOTYT BO30YKIaThCs
U TIOJUICP)KUBATHCA CJ1a003aTyXaloIHe 3JIEKTPOMAarHUTHBIC
KoJIeOaHHs pa3audHOro Buaa. OTpakaloluUMK dJIEMECHTaAMHU B
OP cnyxkaT 3epkaja, B OOJBIIMHCTBE CIIydaeB MPEACTABIIAIO-
e co00M CTEKJISTHHBIC TUTACTUHBI, MPU3MBI M T.JI. C HaIlbI-
JICHHBIMH Ha WX MOBEPXHOCTh IUAJICKTPUUCCKUMH WM Me-
TAUTMYECKUMHU MOKPBITUSIMH. DTH TOKPBITHS CIIOCOOCTBYIOT
yBenuueHuio koddduirenta orpaxenus. OP mpuMeHsoTes
B J1a3epax ¥ UHTephepoMeTpax B KauecTBE Pe30HAHCHOMW CHC-
TEMBI.

— optik rezonator (OR). ©ksetdirici sathlarin toplusundan ibarat
olub, optik diapazona daxil olan dalgalar rezonatoru. Bela
rezonatorda miixtalif név yavas sénan elektromaqgnit ragslori
hayacanlana va saxlanila bilor. OR—da qaytarici sathlor olaraq
glizgiilor istifads edilir. Bir ¢ox hallarda bu giizgiilor sathins
dielektrik vo ya metal tobogo ¢okdiiriilmiis siiso 16vhalor,
prizmalar vo s.—don ibarotdir. Bu tobogoalor gaytarma om-
saliin artmasina komok edir. OR lazerlords va interferometr-
lordo rezonans sistemi kimi istifads edilir.
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Optical communication ( light communication)

— onmuueckasn céasv (0C). Ilepenaua nHpOpPMALIUU TTOCPEICT-
BoM cBeTa. Paszsurnio OC cnocoOCTBOBaNO MOSBIICHUE Ja3e-
POB, a TAaK)Ke CO3/IaHUE U HEMPEPHIBHOE COBEPIICHCTBOBAHHE
MaJIOMHEPIIUOHHBIX BBICOKOUYBCTBUTEIIBHBIX PUEMHHUKOB
U3IYYCHHUS B ONTHYECKOM auara3one. OnTuueckas CBs3b 10
CPaBHCHHIO CO CBSI3bI0 HA PAMOYACTOTAX MMEET CIICTYIOIIHE
OCHOBHBIC MTPEUMYIIIECTBA: OOJIbIIIAst IIUPHHA MOJIOCH YaCTOT
JUIA Tiepeaud MHPOpMalluu, B 10* pa3 MpEeBBIIIAOLIAs 110JI0-
Cy 4YacTOT BCEro paJuojauana3oHa, W BBICOKAs HaIpaBJICH-
HOCTh M3JIyYEHHUS IMPH BXOAHBIX M BBIXOJHBIX amepTypax,
3HAYMTEIHHO MEHBIIUX alepTyp aHTECHH B PaauoHana3oHe.
[TocnenHee TOCTOMHCTBO ONTHYECKON CBSI3U MO3BOJISCT MPH-
MEHSTh B MepeAaTYMKaX ONTHUYECKHX CHCTEM CBS3HM TeHepa-
TOPBI C OTHOCHTEJIBHO MaJloi MOIIHOCTBIO M 00ECIIeUHUBACT
MOBBIIICHHYIO TTOMEXO03aIIMIEHHOCTh U CKPBITHOCTH CBSI3H.
Kpome toro, nazepras OC 3HauUTENHLHO MPEBOCXOAMUT JPY-
THE BHUJBI CBSI3M 10 YHCIY KaHAJIOB, JATbHOCTU M CKOPOCTH
nepenaun. Jlazepusie muanr OC moapa3AemsStoTcs HA KOCMU-
4yeckue, aTMOC(hepHbIe U Ha3eMHBIC.

— optik rabita (OR). Moalumatin isiq vasitasilo oGtiirtilmasi.
Lazerlorin meydana galmasi, hamginin azoatalatli, optik diapa-
zonda yiiksok hassasliga malik siia goabuledicilorinin yaran-
mas1 va fasilosiz olaraq tokmillosdirilmasi OR—nin inkigafina
tokan vermisdir. OR radiotezliklordoaki rabitoya nisbaton asa-
gidaki istiinliikloro malikdir: molumati 6tiirmok iiciin tezlik
zolagmnin eni biitiin radiodiapazona nisboton 10" dofo genisdir
Vo siialanma yiiksok istigamatlonmis olur. OR—in sonuncu {is-
tiinliilyi OR sistemlarinin otiirliciilorinds nisbaton asagr giiclii
generatorlardan istifado etmoays imkan verir, rabitonin tohrif-
lordon yiiksok saviyyads qorunmasini vo moaxfiliyini tomin
edir. Bundan basqa, lazer OR digor rabito novlori ilo miiqayi-
sads kanallarin sayina, uzaq moasafaliliyina vo 6tiiriilms siire-
tino goro cox boyiik iistiinliiklora malikdir. Lazer optik rabito
xatlari kosmik, atmosfer va yeriistii kimi qruplara boliiniir.
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Optical detector (optical receiver)

— npuemnuk onmuueckozo usayuenus (IIOH). YctpoiicTBo,
W3MEHEHUE COCTOSIHUSI KOTOPOTO MO/ ACUCTBUEM ONTHYECKO-
TO U3YYEHHS CIYKUT JJisi OOHAPYIKEHUS U U3MEPEHUS 3TOTO
m3nydeHuss. OnNTUYecKoe M3IyuYeHHUE B3aUMOJCHCTBYET C Be-
HIECTBOM 4yBcTBUTENbHOroO 3nementa [IOU, B pesynbprare
YEero HSHEPrusi M3IydeHHs] MpeoOpasyeTcs B APYyTrUe BUIBI
SHEPTUH (TEIUIOBYIO, AIEKTPUUECKYIO, MEXAaHUYECKYIO U JIp.),
Oonee ynoOHBIE AJiT HEMOCPEICTBEHHOrO M3MepeHus. B 3a-
BUCUMOCTH OT MeXaHu3Ma mpeoOpazoBaHus 3Heprun [1OU
MOAPA3ACISIIOTCA Ha TEIJIOBbIe, (OTOdEKTpUUeckue, HoTo-
XUMUYECKHE U TOHJEPOMOTOpHBbIe (MexaHuueckue). Ilo
CIEKTpallbHOMY nuana3oHy 4yyBcTBuTenbHOCcTH [TIOU pasme-
JISIFOT Ha HECEJIEKTUBHBIC U CEJICKTUBHBIC. PaznmuuaroT Takxke
OJIHORJIEMEHTHBIE M1 MHOTOAJIEMEHTHBIC, OXJIaXKJIaeMble U He-
oxnaxaaempie [ION. K [IOU moryT ObITH OTHECEHBI U TJ1a3a
KHUBBIX CyIIEeCTB. YeToBeUeCKHil r1a3 SBISETCS CEIEKTUBHBIM
I[TIOM, wuyyBCTBUTENBbHBIM B BHUIAUMON 00JIACTH CIIEKTpa
(0,4+0,8 MKM) U C MAaKCUMaJIbHOM 4yBCTBUTEIHLHOCTHIO OKO-
10 0,555 MKkM. AanTUpPOBaHHBIM B TEMHOTE TJIa3 YEJIOBEKA
MMeeT MOpOroByio0 dyBcTBHTEMbHOCTE 107'BT/C, 9TO COOT-
BETCTBYET HECKOJIBKUM (POTOHaM B 1c.

— optik sitalanma qabuledicisi (OSQ). Optik siialanmanin tasiri
ilo vaziyyatinin doyismasi hesabina homin siialanman1 askar
etmoya Vo Olgmoys imkan veron qurgu. Optik siialanma
OSQ-nin hassas elementi ilo qarsiligh tasirda olur, naticads
sia enerjisi bilavasito 6l¢moak tigiin daha slverisli olan istilik,
elektrik, mexaniki va s. ndv enerjiloro ¢evrilir. Enerjinin ¢ev-
rilmo mexanizmindon asili olaraq OSQ-lori istilik, foto-
elektrik, fotokimyavi vo pondemotor (mexaniki) kimi ndvlora
boliiniir. Spektral hossasliq diapazonuna goro OSQ qeyri—
selektiv vo selektiv olur. Bundan basqa, birelementli vo ¢ox-
elementli, soyudulan vo soyudulmayan OSQ modvcuddur.
Canlit moxluglarin gozlari do OSQ hesab edils bilor. Insan go-
zli selektiv OSQ—dir. O spektrin (0,4+0,8) mkm hissasinda
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hassasdir, maksimal hassasligi 0,555 mkm—o uygundur. Qa-
ranliga uygunlasmis insan goziiniin astana hossashg 10
Vt/san-dir ki, bu da 1saniyads bir ne¢a fotona uygundur.

Optical Processor

— onmuueckuii npoyeccop (OII).YcTpolCTBO, MPEACTABIISIO-
niee co00l COBOKYMHOCTb ONTHYECKUX MU ONTO3JIEKTPOHHBIX
AJIEMEHTOB, BBINOJHAIOIIMUX B COOTBETCTBUM C 3aJJaHHOU
¢bynkuuet (anroputMoM o0pabOTKKM HMH(OpMAIMK) ONTHYe-
CKylo 00paboTky uHpopmaruu. Pa3nudaroT aHajgoroBbie U
uugpossie OIl. Ananorossiii OIl cOCTOMT B OCHOBHOM U3
AJIEMEHTOB KJIACCHUYECKOW ONTHUKHU (JIMH3, 3€pKajl, MPHU3M U
Jp.) ¥ OJTHOTO WJIM HECKOJbKUX MPOCTPAHCTBEHHO—BPEMEH-
HBIX MOIyJIATOpOB cBeTa. [Ipocrerimmuii ogHokackaaubiil OI1
UCIIOJIb3YeTCs JJIsi BBIMOJHEHUs npeolOpa3zoBaHuili dypre u
OpeHens, a TakKe ONEpallUd YMHOXKEHUS HaJ JIBYMEpPHBIMU
¢bynkuusMu. VMcnons30BaHrEe MHOTOKACKaIHBIX aHAJIOTOBBIX
OIl obecrieynBaeT BHIMOJIHEHNE TAKUX JTUHEHWHBIX OMEpariuii
HaJ JABYMEpPHBIMH (YHKUHUAMH, KaK WHTETPUPOBAHHE, BbI-
quclieHne (QYHKIUI KOppemsiuu, aBTOKOPPENSIUN U JIp. C
0osiee BBICOKOM CKOPOCTBIO, YEM IPHU AJIEKTPOHHOM criocobe
o6pabotku (¢ momormisio IBM). Iudposoit OIl mpexacras-
JsieT co00M OJMH WIIM HECKOJIBKO MPOCTPAHCTBEHHO—BPEMEH-
HBIX MOJYJISITOPOB CBETA, COCTOSLIUX U3 JUCKPETHBIX SUYEEK
Y BOJIOKOHHO-ONTHYECKUX AJIEMEHTOB, OCYLIECTBIISIIOLIUX T1e-
penady ONTUYECKUX IPOCTPAHCTBEHHO-BPEMEHHBIX CUTHAJIOB
Mexay sueiikamu MomayistopoB. Lludpossie OIl mpeanas-
HayeHbl B OCHOBHOM [Jisl WCIIOJb30BaHUSI B BBICOKOIPOHU3-
BOJIUTEIbHBIX BBIYUCIUTEIbHBIX KOMILIEKCAX.

— optik prosessor (OP). Verilmis funksiyaya (molumatin emal
olunma algoritmina) uygun olaraq molumati optik emal edon
optik vo optoelektron elementlordon ibarat olan qurgu.
Analog va rogoamli OP mévcuddur. Analoq OP asason klassik
optika elementlarindon (linza, giizgii, prizma va S.) Vo bir va
ya bir nec¢o foza—zaman isiq modulyatorlarindan ibarstdir. ©n
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sado birkaskadli OP Furye vo Frenel g¢evrilmoalori, hamginin
ikiolgiilii funksiyalar {izorindo vurma omoliyyatini yerino
yetirmak {igiin istifado edilir. Coxkaskadli analoq OP—dan
istifado edilmasi ikidlgiilii funksiyalar tizorinds integrallama,
korrelyasiya vo avtokorrelyasiya funksiyalarinin hesablan-
masi vo S. Xotti omoaliyyatlarin elektron emal tisuluna nisbaton
(EHM-in komoayilo) daha yiiksak siiratlo yerina yetirilmasini
tomin edir. Ragomli OP diskret 6zoklordan ibarat olan bir va
ya bir ne¢o foza—zaman isiq modulyatorlarindan va lifli optik
elementlordon toskil olunur. Lifli optik elementlorin
funksiyas1 modulyatorlarin elementlori arasinda optik foza—
zaman signallarin1  6tiirmokdir. Ragomli OP—lor osason
yiikksok mohsuldarligli hesablama komplekslarinds istifada
edilir.

Optical storage

— onmuuecKoe 3anoMuHawee yCmpoicmeo. 3artOMHHAIONIEE
YCTPOWCTBO, B KOTOPOM, IO KpaiHeW Mepe, OJWH U3 BUIOB
oOpamienust K nHGopMaIu (3aruch, CYUTHIBAHUE WM CTH-
paHHe) OCYIISCTBIISIETCS C HCIOJb30BAaHHEM OINTHYECKOTO
u3nydeHus. B cocraB ontudeckux 3Y BXOIST: HCTOYHUK U
NPUEMHUK W3JIyYCHUsS, ONTUYECKas 3allOMHHAIOMIAs Ccpeiaa
(HOCUTENb MaHHBIX), MOIYJSTOP CBETa, OOBCKTUBHI, 3epKaja
U JIp. YCTPOMCTBA YIPABICHUS CBETOBBIM IMy4koM. OmnTudec-
kre 3Y TNPUMEHSIOTCS B BBIYUCIUTEIBHBIX M HH(DOpMa-IIHOH-
HBIX CHCTEMax B KayeCTBE BHCIIHEH MaMsITH, a TaKXe IS
XpaHeHHs CBepXOoubluX 00beMoB nHpopmammn (~10% +
10" 6ur).

— optik yaddas qurgusu (Optik YQ). Optik YQ-do malumata
miiraciotin on az1 bir novii (yazilmasi, oxunmasi vo ya
silinmasi) optik slialanmadan istifado etmoklo bas verir. Optik
YQ-nin torkibino siia monbayi vo gobuledicisi, optik yaddas
miihiti (verilonlorin dastyicisi), isiq modulyatoru, obyektivlar,
glizgiilor vo isiq stiasini1 idars edon digor qurgular daxildir.
Optik YQ hesablama vo molumat sistemlorinds xarici yaddas
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qurgusu kimi, hemginin ifrat boyiik hacmli (~10°+10" bit)
molumatlar1 saxlamaq tgiin xarici yaddas qurgusu kimi
istifads edilir.

Optical waveguide (light conductor)

— €6emo6o0. DNEMEHT ONTHUYECKOM CUCTEMBI, CIYKAIIUN I
HAaNpaBJIECHHOW Mepeladynd CBeTa. B OTKpPBITOM MpOCTPAHCTBE
mepeiaya CBETOBOM SHEPIMHM BO3MOKHA TOJIBKO B Ipeaeiax
NpsIMOM BHIMMOCTH M CBSI3aHA C IOTEPSMH, OOYCIIOBJIEH-
HBIMH HAYaJbHOM PAacXOAUMOCTBIO M3IYYEHHs, MOTJIOIIEHH-
eM u paccesHueM B atmocgepe. Ilepexoa K CBETOBOY ITO-
3BOJIIET 3HAYMTEIBHO YMEHBIIMTH TIOTEPH CBETOBOM DHEp-
I'HH, a TaKKe IepelaBaTh CBETOBYIO DHEPTHUIO 10 KPUBOJIH-
HEWHBIM TpaccaM. [10 KOHCTPYKIMH pasinyaroT CBETOBOJIBI
JIMH30BBIE, BOJIOKOHHBIE, IJIAHAPHBIE, OJOCKOBHIE (KaHAlb-
HBIC) U Jp.

— isiq otiiriiciisii.  Optik  sistemin is1gin  istigamotlonmis
otiiriilmasini tomin edoan elementi. A¢iq fazada yalniz birbasa
goriinma masafasinda isiq enerjisinin Stiiriilmasi miimkiindiir.
Bu halda stialanmanin ilkin yayilmasi ila, atmosferds udul-
mas1 vo sopilmoasi ilo alagedar itkilor bas verir. Is1q 6tiirii-cii-
stindon istifado isiq enerjisinin itkilorini xeyli azaltmaga,
homg¢inin enerjini ayrixatli yollarla Gtiirmoys imkan verir.
Konstruksiyasina goro is1q otiirliciilorinin linzali, 1ifli, planar,
zolaqli (kanall1) va S. novlari var.

Optocouple

— onmonapa. K ontpornapam (onTpoHaM) OTHOCST YCTPOWCTBA,
cocrosiiue u3 GOTONMPUEMHHUKA U UCTOYHUKA CBeTa (OOBIYHO
CBETOJIM0/1a), KOTOPhIE MOTYT OBITh CBSI3aHBI MEXIY COOOM
ONTUYECKU, DIEKTPUYECKH Win oOenMu BuiamMu CcBsi3u. Ha
puc.l mokaszaHa cxema ONTPOHA C BHYTPEHHEW ONTHYECKOU
cBs3bl0. [Ipu mM3MeHeHHMH TOKa Yepe3 CBETOAUOJ MEHSETCS
SPKOCTh €r0 CBEUEHUS, IPH HEKOTOPOM 3HAYEHUU KOTOPOM
(GOTOIUHUCTOP MEPEUIIET B OTKPHITOE COCTOSIHUE, T. €. U3Me-
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HUTCSl MPOTEKAIOIINUNA Yepe3 HEero W 4yepe3 Harpys3ky Tok. B
9TOM M mposBisieTcs 3p¢ekt ycuneHuss. EctecTBeHHO, 4TO
3/1eCh JOJDKHA OBITh XOpollas ONTHYECKas U CHEKTpasibHas
COracoBaHHOCTh. OCOOEHHOCTBIO 3/€Ch SBIAETCSA IOJIHAS
ANIEKTpUYECKas pa3Bs3Ka BXOJa M BbIXojAa NMpubopa, 4To MmoJi-
HOCTBIO MCKJIIOYAaeT OOPATHYIO AJNEKTPUUYECKYIO CBS3b C BBI-
X0J1a Ha BXOJ.

Ha puc.2 nokaszana cxeMa ONTpoHa ¢ 3JIEKTPUYECKON CBS-
3b10, TJIe B KauecTBE (POTOMPUEMHHUKA CITY>KUT (POTOPE3UCTOP,
COTIPOTHUBJICHHE KOTOPOIO MEHSIETCS C HM3MEHEHUEM OCBe-

HICHHOCTH.
(e, O + + (/
u.. U
(=) ol @//
(o) O — -0

Pucynok 1. Cxema onrpona ¢ Pucynok 2. Cxema ontpoHa ¢ BHYT-
BHYTPEHHEN ONTUYECKOU CBSI3bIO PEHHEN AIEKTPUUECKOM CBS3bIO
Sokil 1. Daxili optik rabitali Sokil 2. Daxili elektrik
optronun sxemi rabitali optronun sxemi

[Tpu 3TOM MPOUCXOTUT TEepepaclpeie/iCHHe HaNPsHKCHHH
¥ MEHSIETCS TOK B MOCJIEIOBATEIILHOMN IEIH, YTO MPUBOIUT K
W3MCHEHHUIO SIPKOCTH CBEYEHHUS CBETOMMOa. B mociemHei
cXeMe TIOMHUMO YCHJICHHSI MOKHO pealli30BaTh MpeoOpa3oBa-
HHE BUJAMMOIO M3IYYCHHUS OJHOW JUIMHBI BOJHBI B BHUAUMOE
W3JTyd4eHHE JPYro# JUIMHBI BOJIHBI, HEBHUIAMMOE HH(ppaKpac-
HOE B BUIMMOE; PEHTTEHOBCKOE B BUAUMOC U T.]I.

— optociit. Bir-biri ilo optik, elektrik vo ya eyni zamanda hor iki
ndv pabita ilo bagli olan fotogobuledici vo isiq monbayindan
ibarot olan qurgu optociit (optron) adlanir. Sokil 1-do daxili
optik rabitesi olan optronun sxemi gostorilmisdir. Isiq
diodundan kegan carayan doyisdikds onun siialanmasinin par-
laghig1 da doyisir vo parlagligin miiayyan giymatinds fotodi-
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nistor aciq hala kegir, yoni fotodinistordan vo yiikdon kegan
carayan doyisir. Belaliklo giiclondirmo effekti bas verir. Tabii
ki, siia monbayi Vo Qobuledici arasinda optik vo spektral
uygunluq olmalidir. Gostarilon halda ssas xiisusiyyat giris vo
cix1s arasinda elektrik rabitosinin olmamasidir. Bu iso ¢ixisla
giris arasinda oks olagoni tam istisna edir.

Sokil 2—-do elementlori arasinda elektrik rabitosi olan,
fotogabuledici olarag fotorezistordan istifads edilmis optro-
nun sxemi gostarilmisdir. Xarici isiqlanma doyisorken foto-
rezistorun miigavimati doyisir. Bu zaman elementlor arasinda
gorginlik yenidon paylanir vo ardicil dévrodo axan coroayan
dayisir. Bu isa is1q diodunun siialanmasini dayisdirir. Gostari-
lan sxem vasitasilo giiclondirmodan basqa har hansi bir dalga
uzunluqlu goriinon 15181 basqa dalga uzunluglu goriinon is1ga,
infraqirmiz1 is1g1 goriinon igiga, rentgen siialarini goriinon isi-
ga vo s. gevirmok miimkiindiir.

Optoelectronics

— onmodnexkmponuxka (03). Paznen >IE€KTPOHUKH, 3aHUMAIO-
Ui uccaenoBanueM 3(PQGEKTOB B3aUMOJECHCTBUS AIIEKTPO-
MATHUTHBIX BOJIH OIITHYECKOr0 JUamna3oHa (3-1011+3-1017
') ¢ BemecTBOM (OOBIYHO C TBEP/BIM TEIIOM) M Pa3pabOTKOM
OTTORJIEKTPOHHBIX MPHOOPOB U YCTPOWCTB, MCIOIB3YIOMINX
9TH A(PdeKThl IS Mepenadyu, XpaHeHus, oOpabOTKH U OTO-
Opaxenus uaopmaru. OD HUCMONB3YeT AOCTHKECHHS psiaa
oOnacteil HAyKW M TEXHHKH, B TOM YHCJIE KBAHTOBOW AJIEK-
TponukH, [1I1 3IeKTpOHUKH, MUKPOAJIEKTPOHUKHU U T.1. [Ipu-
MEHEHHUE OINTUYECKUX CUTHAJIOB TMO3BOJISIET IMOBBICHTH CKO-
pocTh mepenayn u oOpaboOTKKM HHpoOpMAIUU Onarojaps UX
BBICOKOW 4acTOTE U BO3MOKHOCTH MapaJlIeIbHOTO (QyHKIHO-
HUPOBAaHHS MHOTHX KaHaloB. B HauOounbliel cTemeHW wuc-
MOJIb3YIOTCSI TAKME CBOMCTBA ONTUYECKUX CUTHAJIOB, KAK BBI-
COKas IIOMEXO3alIUIIEHHOCTh, OOeCIeUeHne HaIEKHBIX
TaJIbBAHUYECKUX PAa3BSI30K MEXY DJIEKTPOHHBIMU METISIMH,
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ciiaboe 3aTyXaHWe B BOJOKOHHBIX CBETOBOJAX M BO3MOXK-
HOCTb TOYHOU (DOKYCHPOBKHU.

OcHoBHBIMU mieMeHTaMu OO ABJISIOTCS UCTOYHUKH U3ITY-
YeHHs] (KOTE€pEeHTHbIE U HEKOTEPEHTHBIE), (DOTONMPUEMHUKH,
MOJIYJIATOPBI, AC(ICKTOPBI, BOJIOKOHHBIC CBETOBOJBI U CO-
IJIACYIONIUE 3JICMEHTBI, MYJbTUIUIEKCOPBI M JEMYJIbTHILICK-
COpBI, a TAKXe MPOCTPAHCTBEHHO-BPEMEHHBIC MOIYJISITOPHI,
UCIOJIb3yEeMBbIC ISl IBYMEPHOTO JUHAMHYCECKOTO OTOOpaXke-
HUS 1 00paboTKH HHPOPMAITUH.

B Hacrosiiee BpeMss MOXKHO BBIJICIIUTH J1Ba HAIlPaBJICHUS
pazButusa OD: ANEKTPOHHO—ONTHYECKOE U onruudeckoe. [lep-
BOC HalpaBjeHHE OCHOBAHO HA MPHUHIIMIE (POTOIIEKTpUUIE-
CKOro MpeoOpa30BaHus, PeaJu3yeMOro B Tejle BHYTPEHHUM
GOTOdIPPEKTOM ¥ IIEKTPOTIOMUHECIICHIINEH; BTOpOE — OC-
HOBAaHO Ha TOHKUX 3((deKkTax B3auMOJCHCTBHS TBEPAOTO Te-
Ja ¢ 3JEKTPOMAarHUTHBIM H3JyYEHHEM W HCIIOJIB3YET Jiazep-
HYIO TEXHHKY, TOJIOTpaduio, GOTOXUMHIO H T.JI.
optoelektronika (OE). Elektronikanin bir bolmasi olaraq asa-
gidaki masalalari ohats edir:

optik diapazona daxil olan elektromagnit dalgalarinin
(3-10"+3-10"" Hs) maddo ilo (adstan bark cisimlo) garsiliqh
tosiri zamani bas veran effektlorin 6yranilmasi;

bu effektlordon istifado etmoklo moalumati 6tirmok, saxla-
maq, emal etmoak va oks etdirmok tiglin optoelektron cihaz
Vo qurgularin yaradilmasi.

OE elm va texnikanin bir ¢ox sahalarinin, (kvant elektroni-
kasi, YK elektronika, mikroelektronika va s.) nailiyyatlorin-
don istifados edir.

Optik signallardan istifado edilmasi molumatin &tiiriilma
vo emal edilmo siiratini artirmaga imkan verir. Bu onlarin tez-
liyinin daha yiiksok olmasi va ¢oxlu sayda kanallarin eyni za-
manda foal ola bilmasi hesabina miimkiin olur. Lakin an ¢ox
optik signallarin asagidaki xassalorindan istifado edilir: tohrif-
lordon yiiksok doracods miihafizs; elektron dovralarinin bir—
birindon etibarli sokildo halvanik tocrid olunmasi; lifli isiq
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otiiriictilorinds  sonmoanin zaif olmasi vo dogiq fokuslama
imkant.

OE—nin asas elementlori siia manbalari (koherent va geyri—
koherent), fotogobuledicilor, modulyatorlar, deflektorlar, lifli
is1q Otiirliciilori vo uzlasdirici elementlor, multipleksorlar va
demultipleksorlar, ham¢inin malumati ikidlgiilii sokilds dina-
mik oks etdirmok va emal etmok iiciin istifads edilon foza—za-
man modulyatorlaridir.

Hazirda OE-nin inkisaflnda iki asas istigamoti ayirmaq
olar: elektron—optik vo optik istigamatlor. Birinci istigamot
bork cisimdo daxili fotoeffekt vo elektroliiminessensiya ilo
olagodar olan fotoelektrik ¢evrilmo prinsipine asaslanir; ikin-
cisi iso lazer texnikasi, qoloqgrafiya, fotokimya vo s. istifads
edon vo bork cisimlo elektromaqnit dalgalar1 arasinda inco
qarsiligl tasira asaslanan istigamatdir.

Optoelectronic switch

— onmodnexkmponnvtit nepexniouamens (O3II). beckoHTaKT-
HBIM TEpeKIoYaTenb, ACHUCTBUE KOTOPOrO OCHOBAHO HA HC-
II0JIb30BAaHUM CBETOBOr'O MOTOKA. B KauecTBE OCHOBHBIX JJie-
MEHTOB COJIEP>KUT UCTOUYHUK ONTHUUYECKOTO M3ITydeHHUs U ¢o-
TONPUEMHHUK, CBSI3aHHBIE MEXIYy COOON YIpaBIsiEeMbIM WM
HEYNPaBISIEMbIM ONTUYECKUM KaHalioM. B mpocreiimiem ciy-
gae ODII mpencraBnser coOoif ONTPOH, YMPaBISIEMBIA IO
Bxoay. Kommyramusi mocpeactBom ODIl ocymiecTBisercs
P U3MEHEHUU FE€HEPUPYEMOIr0 MCTOUYHHUKOM CBETOBOTO IO-
toka. ODII HaxoAdT MpUMeHeHHEe B OECKOHTAKTHBIX KOMMY-
TallMOHHBIX YCTPOMCTBAaX BBIYMCIUTEIbHONW TEXHHUKHU, CBA3H,
a TaKXKe JUIsl KOHTPOJIS AJIEKTPUUYECKHUX MPOIIECCOB U T.J.

— optoelektron agirici (OEA). s prinsipi isiq selindon istifado
edilmasina asaslanan kontaktsiz asirici. ©sas elementlori bir—
biriilo idaroolunan vo ya idarsolunmayan optik kanalla bagl
olan optik siialanma manbayi vo fotogabuledicidir. ©n sado
OEA giris iizra idara olunan optrondur. Manbanin generasiya
etdiyi is1q seli doyisdikdo OEA vasitssilo kommutasiya bas
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verir. OEA hesablama texnikasinin va rabitonin kontaktsiz
kommutasiya qurgularinda, homg¢inin elektrik prosesloring
nozarat edon qurgularda va s. istifads edilir.

Optorelay (solid state relay)
— onmopene (meepoomenvroe pene). ONTPOHBI C TOJEBBIM
TPaH3UCTOPOM HIIU (POTOCHUMHUCTOPOM.
— optorele (bark cisim relesi). Saha tranzistorlu vo ya
fotosimistorlu optronlar.

Output characteristic
— evixoonasn xapakmepucmuxa (BT unu IIT). CemeiicTBO
BAX, CBs3bIBAIOIIMX BBIXOAHBIC TOK W HampspkeHHe: |, =f
(U,,x). Hampuimep, mist OUIOASPHOTO TPaH3UCTOpa ¢ OOIIUM
OMHUTTEPOM BBHIXOJHAS XapaKTEPUCTHUKA MMEET CIIETYIOIINi
Bua: L=f(Uxg) npu Ig=const. (puc. a). Beixomnas xapak-
TEPUCTUKA TIOJICBOTO TPAH3UCTOpPA TPEACTABISIIOT co00M 3a-
BUCUMOCTH TOKa CTOKa OT HAINPSDKEHUS CTOKA MPH MOCTOSH-
HOM HamnpspkeHuH Ha 3atBope (puc.D). OObIYHO, BBIXOIHBIC
XapaKTEPUCTUKA CHUMAIOT TPU PaA3TMYHBIX IOCTOSHHBIX
3HAYCHHUSAX BXOJHOTO ToKa (B ciyuae BT) wmm HampspkeHus
Ha 3aTtBope (B ciaydae I1IT).

Ic
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— cixis xarakteristikas: (bipolyar va ya saha tranzistoru).

Cixis coroyani vo gorginliyi arasinda alagani oks etdiron VAX
ailosi: 1,,,=f(U,). Masalon, iimumi emitterli BT iigiin gixis
xarakteristikas1 asagidaki kimi yazilir: Ix=f(Ukg) Ig=const.
olmagq sartilo (sokil a). Saho tranzistorunun ¢ixis xarakteris-
tikas1 rozo goarginliyinin sabit qiymatlarinds monsab caroya-
ninin mansab garginliyindon asililigidir (sokil b). Adaton ¢1-
x1s xarakteristikalar1 giris coroyaninin (BT halinda) vo ya rozo
gorginliyinin (saha tranzistoru halinda) miixtslif sabit qiy-
motlorinds ¢ixarilir.

Output stage

— 6bIX00HOU KacKkaod. BhIXOIHOW KacKajJ — 3TO BBIXOJAHOW yCH-
JUTEJIb MOIIHOCTH MHOTOKACKAJHOTO YCHJIUTENS. 3aaauei
BBIXOJHBIX KaCKaJIOB SIBIIICTCS OOCCIICUCHHE 3aJJaHHOM (10c-
TaTOYHO OOJIBIIION) MOITHOCTH B Harpyske. Hambosee Bax-
HBIMH TIapaMeTpaMHU BBIXOJHBIX KaCKaJIOB SIBJSIOTCS KOA(-
GUIMEHT Toe3HOro AekcTBUs (K.I1.Ja.) U KodhduuueHT He-
JUHEHHBIX UCKKCHUN TIPH O0OCCIICUCHUHU 3aJaHHOW MOIIHO-
cTd. BBIXOAHBIE KacKaabl OOBIYHO IMOTPEOJISIOT OCHOBHYIO
9acTh MOIIHOCTH YCHJIMTEIIS, TIO9TOMY BBICOKHMH KIIJT UMECT
CYILIECTBEHHOE 3HaueHHe. UTo kacaercs kodduimeHTa He-
JUHEHHBIX UCKa)KCHUM, TO JIJI BBIXOJHBIX KacKaJ0B OH UMe-
€T HEMaJIOBAKHOE 3HAYCHME, TMOCKOJIbKY B TaKMX KacKajax
YCUJIMBa€MbIE€ CHTHAJIBI MaKCHUMaJIbHBI. VICXOIHBIMU JTaHHBI-
MU JIJIs pacyeTa BBIXOJHBIX KAacKaJO0B SIBIISIOTCS 3aJlaHHBIC
COINPOTHBIICHHE HArPY3KH M BBIJEIsIEMasi B HEHl MOITHOCTD.

— ¢ixts kaskadi. Cixis kaskadr g¢oxkaskadli giiclondiricinin
¢ixisinda olan giic giiclondiricisidir. Cixis kaskadinin vazifasi
yikkdo toyin olunmus, kifayat godor bdoyiik giicii tomin
etmokdir. Cixis kaskadlarmin miihiim parametrlori faydali is
omsali (f.i.2.) Vo verilmis gilic tomin edildikdo geyri—xatti toh-
riflor omsalidir. Adoaton, ¢ixis kaskadlart giiclondiricinin gii-
ciliniin asas hissasini sarf edir. Odur ki, f.i.o. mithiim shamiy-
yato malikdir. Cixis kaskadlarinda giiclondirilon signallar
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maksimal oldugundan onlar ii¢lin qeyri—xatti tohriflor omsali
da az ohomiyyatli deyil. Cixis kaskadlarinin hesablanmasi
ticiin tolob olunan ilkin verilonlor yiik miigavimatinin va yiik-
do ayrilan giiciin avvaldon verilmis qiymatloridir.

Package of semiconductor device (case of semiconductor de-

vice)

— kopnyc IIII npubopa. Yacts KOHCTPYKIIMU NpUOOpa, MpeIHa-
3HAQYEHHBIN U1 3alIUTHl OT BO3ACHCTBUS OKPYKAIOILIEH cpe-
JIbl, a TakKe IS MPUCOEAUMHEHUs MpUOOpa K BHEIIHUM CXe-
MaM C MIOMOIIBIO0 BBIBOJIOB.

— YK cihazin gévdasi (korpusu). Cihazin konstruksiyasinin bir
hissasidir; otraf miihitin tasirindon gorumag, homginin
cixiglarin komoayils cihazi xarici sxemlara qosmaq tigtindiir.

Packing density

— RIOMHOCMb YRAKOSKU (UHmMezpanbHou cxemot). OTHOIICHUES
gyucna smemeHToB UMC k ee o0bemy 0e3 ydyeTa oObeMa BHI-
Bos10B. CoBpemeHnHbie IMC MOCTHUTAIOT TUIOTHOCTH YIIAKOB-
ku 10 1.000 SIeM./MM°.

— yerlasdirma sixhigr (inteqral sxemin). Cixislarin hocmi nozaros
almmadan IMS—in elmentlorinin saymm onun hacmino
nisboti. Miiasir IMS—doa yerlosdirms sixlig1 1.000 elem./mm?
gadar giymat alir.

Parallel feedback

— napannenvnaa oopamuasn ceazw. 1lpu napamiensuoii OC Ha
BXOJIe YCTPOWCTBA alreOpandecKu CKIIAJbIBAIOTCS BXOJHOM
Tok 1 Tok OC. B kauectBe curHama OC uCnoyib3yeTcs TOK,
KOTOPBIH BBIYMTACTCS U3 BBIXOJHOTO ToKa. (cM. Takxke: Back
coupling).

— paralel aks alaga. Paralel ©O zamani qurgunun girisindo giris
Ccarayant ilo ©O coroyani cabri toplanir. ©O signali kimi ¢ixis
corayanindan ¢ixilan corayan istifads edilir.
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Parametric amplifier (reactance amplifier)

— napamempuueckuii ycunumens (I1Y). Ycuiurenb 31eKTpH-
YECKHUX KoJieOaHUM, B KOTOPOM yCHJIEHHE CUTHaJIa OCYIIECT-
BIIICTCS 3a CUET SHCPTYH BHCHIHCTO MCTOYHHKA, IMCPUOIUUC-
CKHU HU3MCHAIOLICTO €MKOCTh HIIH HHAYKTHUBHOCTDH HEJIMHEH-
HOTO PEaKTUBHOTrO 3jieMeHTa. OCHOBHBIM (YCHUIUTEIHHBIM)
QJICMCHTOM 4YaIllC¢ BCCTO CIIYKHUT BapHKaIl. ITo CpPaBHCHHUIO C
OOBIYHEIMU YCUITUTCIIAMU UMECT CYIICCTBCHHO 0oJs1ee HU3KHUIL
YpPOBEHb COOCTBEHHBIX WIYMOB. [IY mNpuMEHSIOT TJIaBHBIM
o0pa3zoM B paauoOacTPOHOMHUH, JATbHEHM KOCMHUYECKOW U
CIyTHUKOBOW CBSI3U, PAJUOJIOKAIIMK KaK YCUIIUTENh CIa0bIX
curHanioB B CBY-mmanaszone.— parametrik giiclondirici
(PG). Is prinsipi xarici monbayin enerjisi hesabina qeyri-xotti
reaktiv elementin tutumunun vos ya induktivliyinin periodik
doyismosina osaslanan elektrik ragslorinin  giiclondiricisi.
Osas giiclondirici element olaraq on ¢ox varikap istifado
edilir. Adi giiclondiricilorlo miigayisode PG-nin maxsusi
kiiylarinin saviyyasi asagidir. PG asason radioastronomiyada,
uzagq kosmik vo peyk rabitasinds, radiolokasiyada IYT—dia-
pazonda zoif signallarin giiclondiricisi kimi istifados edilir.

Parametric oscillator

— napamempuueckuii cenepamop. I'eHepaTop SIEKTPOMArHUT-
HBIX KOJICOaHUH, TPEACTaBISIONINA COO0H CHCTEMY, B KOTO-
poli kosiebaHusT BO3OYKIAOTCS M MOIICPKUBAIOTCS TIEPUO-
JMYECKUM U3MEHEHHEM €€ PeaKTHBHOTO mapameTpa (EMKOCTH
WJIH UHAYKTUBHOCTH).

— parametrik generator. Elektromagnit rogsloari generatorudur:
rogslor qurgunun reaktiv parametrinin (tutumun vo ya induk-
tivliyin) periodik doyismosi hesabina hoyocanlanir vo sax-
lanilir.

Pass band (transmission band)

— nonoca nponyckanusa. Jluamna3zoH 4acToT, B KOTOPOM KoJie-
0aHUsI, TPOXOMSIINE Yepe3 PaJAUONICKTPOHHBIC, aKyCTHYeC-
KHEC, OIITUICCKUC U [Ip. yCTpOfICTBa, HU3MECHAKOT CBOIO aMILJIIN-

104



TyAy WIM JpYyrue mapaMeTpbl B YCTaHOBJICHHBIX I'DaHHIAX.
Jlnst snexTpudeckux 1erneid (Hampumep, MapauielIbHO HITH
MOCIIE/IOBATENIFHO BKIIFOYEHHOTO KOJIE0ATeIbHOTO KOHTYpa) B
npenesax MoJIoCkl MPOMYCKaHUsS CONPOTUBIICHUE LEH On3-
KO K CBOCMY MAaKCHMAJIbHOMY WJin MHHHUMAJIbHOMY
3HAYEHHUIO.

— buraxma zolagi. Radioelektron, akustik, optik vo s. qurgular-
dan kegon rogslorin amplitudunun vo ya digor parametrlorinin
toyin edilmis hoddlords dayisdiyi tezlik diapazonu. Elektrik
dovralori ti¢lin (masalon, paralel va ya ardicil qosulmus rags
konturu) buraxma zolaginda dovronin miigavimoti 0z
maksimal va ya minimal giymatins yaxin olur.

Passivating layer

— naccusupyrouwuii caoi. OOBIYHO 3TO CJIOW TUOKCHUIIA KPEM-
Hust (SiOy). Pexe aisi CHeNMANbHBIX IIETCH MPUMEHSICTCS
auTpua  kpemHus  (SisNj);  OKCHHMTPHUA  KpEMHHS
(SizN4SiO,); nerupoBaHHBINA ABYOKCHI KPEMHHs, HAIIPHMEP
Si0,:P,05; amomocuiukaTaoe crekiao (AlyOs Si0,); pasiuy-
HbIC MHOTOCJIONHBIC KOMOHHAIMK cioeB. B iro0oM ciydae
3TO TUAICKTPUUCCKUEC TICHKH.

— passivlasdirici tabaga. Adston bu SiO, tobagosidir. Az-az
hallarda xiisusi magsadlarla silisium nitrid (SizN,); silisium
oksinitrid (SisNy4-SiO,); oksidlosmis silisium dioksid, masalan
Si0,:P,0s; aliimosilikat siiso (Al,Os-Si0,); miixtalif tobago-
larin ¢oxlayli kombinasiyalari istifado edilir.

Passivation

— naccusayusn. Ilpumensercsa s 3amutsl noBepxHoctu [111 u
c(opMHUpPOBaHHBIE B HEM P—N MEPEXO/bl OT BO3ACHCTBHS OK-
pyXxaroieit cpenpl. [laccuBupyromnme cBOMCTBA MPOSBIISIIOTCS
B PE3KOM CHIKEHMM CKOPOCTU OKHCJIEHHS TOcie o0pa3oBa-
HUs TOHKOM IUIOTHOM IAaCCUBUPYIOLICH IUICHKM Ha IOBEpPX-
HOCTH.
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— passivlagdirma. YK-nin sothini vo onda yaradilmig p-n
kecidlori otraf miihitin tosirlorindon qorumaq figiin totbiq
edilir. Passivlosdirici xassalorin mahiyyati sothdo nazik six
passivlosdirici tobags yarandiqdan sonra oksidlasma siiratinin
kaskin sokildo azalmasidan ibaratdir.

Passive filter

— naccusnolit punomp. OUALTPEI HA OCHOBE MACCHUBHBIX dJIe-
MCHTOB (KOHJICHCATOPOB, KAaTYIIEK WHIyKTHBHOCTH, pE3U-
ctopoB). IlaccuBHble GUABTPHI HE TPEOYIOT HUKAKOTO UCTOY-
HHUKa JHEPrHU JUIsl cBoero (DyHKIIMOHHMpOBaHUs. B orimune
OT aKTUBHBIX (PUIBTPOB B MACCHUBHBIX (PHIBTpaxX HE MPOMC-
XOJIUT YCUJICHUS] CHTHajla o Mom[HOCTH. [IpakTudecku Bce-
rJla TacCUBHBIC (PUILTPHI SBISAIOTCS JUHEHHbIMA. Ha pucyH-
Ke mokasaH npumep npocreimero LC-¢unbtpa. Ilpu nonaye
CUTHaJIa OMpPEeaeNEHHON YacTOThl Ha BXOJ ¢GuibTpa (clieBa),
HanpsDKCHHE Ha BbIXoje ¢uibTpa (CrpaBa) OMpEeNseTcs
OTHOIIIEHUEM PEaKTUBHBIX CONPOTUBJICHHN KATYIIKH HHIYK-
tuBHOCTH (X =0L) n koHaeHcatopa (Xc =1/ wC).

[TaccuBHble QUABTPHI UC-
MIOJIB3YIOTCSI B PAJHO— U DJICK- L |
TPOHHOW ammaparype, Harpu- C
MEp B aKyCTHYECKHX CHCTE- —|_
MaX, HCTOYHMKax Oecmepe- ¢
OOIHOTO MTUTAHUSA U T. 1.

— passiv siizgac. Passiv elementlor (kondensator, induktivlik
sargaci, rezistor) osasinda siizgoc. Passiv siizgoclor foaliy-
yotdo olmaq iiglin heg bir gida moanbayi tolob etmir. Aktiv
stizgaclordan farqli olaraq passiv stizgaclords signallarin giico
goro giiclondirilmosi bas vermir. Demok olar ki, homiso
passiv siizgaclor Xatti olurlar. Sokilda sado LC siizgaclarin bir
niimunasi gostarilmisdir. Siizgacin girisina (S0l torafo) miioy-
yan tezlikli signal verildikds, ¢ixis gorginliyi (sag torofdo)
induktivlik sargaci ilo kondensatorun reaktiv miiqavimot-
lorinin (X =oL va Xc =1/ oC) nisbatlari ilo tayin olunur.
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Passiv slizgaclor radio— vo elektron aparatlarinda, mosalon,
akustik sistemlorda, fasilasiz qidalandirma monbalarinds va s.
istifads edilir.

Patterned etching

— mpaenenue, Gopmupyrowee u3zoopasxcenue. Ilpouecc
TPaBJICHNsA, KOTOPBIA MCHOJIb3YyEeT MAaCKUPYIOIIUN CIION UIs
dbopMuUpoBaHUS HM300pakKeHHsT HAa TOBEPXHOCTH IUIACTHHBI,
T.C. JUI YAAJCHHS TOJbKO M30paHHBIX YY4aCTKOB Marepuaja
Ha TUTACTHHE.

— tasviri formalasdiran asilandirma. Lovhonin sathinda tosviri
formalasdirmaq t¢iin, yoni 16vha iizorinds materialin ancaq
secilmis sahalarini konarlasdirmaq tigiin maskalayici tabagoe-
dan istifads edon asilandirma prosesi.

Permanent memory (permanent storage device, Read Only

Memory — ROM)

— nocmoaunoe 3anomunaruiee ycmpoiicmeo (I13Y). Buyt-
peHHee 3anoMuHaromiee yctpoictso (3Y), npenHazHaueHHOE
Ui XpaHeHus: ”HOpMallMU, OCTAIOUIEICs HEM3MEHHOM B Te-
YeHHe BCEro BPEMEHM JKCIUTyaTaluu ycTpoicTBa. OOBIYHO
3TO HEU3MEHHbIE TMOCJEeI0BaTEILHOCTH KOJOB, OINpEelsio-
K€ aNTOPUTMBI, IO KOTOPHIM (DYHKIIMOHUPYET YCTPONCTBO;
HEKOTOpBIE KOHCTaHTHI, TpeOyeMble UIsl OMpEesIeHHbIX BbI-
YUCIIEHUN WM e HeOOJNIbIINe CTaHIAPTHBIE MPOrPaMMBI,
HEO0OXOIMMBIX MPHU UCIIONH30BAHUU JAHHOTO YCTPOMCTBA IS
pemienusi TUNoBbIX 3amad. [13Y ucnons3yeTcss B OCHOBHOM
JUIS CUUTHIBAHUS 3alMCAHHOW B HHUX HHQOpMAIMH. 3aruch
e OCYIIeCTBIISIETCs pa3 U HaBcerna. [loatomy B 3apyOexHOiM
muteparype 31oT kinace 3Y HazeBatoT ROM (Read Only
Memory — naMsTh AJi1 CYUTHIBAHMUS).

— daimi yaddas qurgulart DYQ (sabit yaddas qurgusu). Qur-
gunun biitlin istismar miiddati orzindo doyismoysn moalumati
saxlamaq iiclin daxili yaddas qurgusu. Adston bu malumat
qurgunun foaaliyyatinin alqoritmini toyin edon kodlarin
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doyismayon ardicilligi, miioyyan hesablamalar {igiin lazim
olan sabitlor, yaxud da bu qurgudan tipik masalalorin halli
ticiin istifado edorkon zoruri olan kigik standart proqram-
lardan ibaratdir. DYQ osason onda yazilan malumati oxumagq
ticiin istifado edilir. Molumat iss bir dofo vo homisolik yazilir.
Odur ki, xarici adabiyyatda bu név YQ ROM (Read Only
Memory — oxumagq ti¢iin YQ) adlandirilir.

Permeable-base transistor

— mpan3ucmop c¢ nponuyaemou oazou (TIIE). TpaH3uctop c
BEPTUKAIBHBIM KAHAJIOM CO CBEPXMAJON JJIMHOW, B KOTOPOM
MepEeHOC HOCHTENEH 3apsga OOyCJIIOBIIEH B OCHOBHOM TYH-
HenbHBIM 3 dektoMm. [Ipenensno manas senuuuHa L B TIIb
ompenenseTcs TOMIIMHOW TUIEHKHU, KOTOpas MOXET OBITh
MOJy4YeHa B COBPEMEHHOW YCTAaHOBKE MOJICKYJISIPHO—TYy4Y€BOM
SIUTAKCUH, U COCTABIISIET HECKOIBKO aTOMHBIX CJIIO€B. DJICK-
TpoHsl B TIIb nBMXyTCS OT MCTOKA K CTOKY HE BJOJb IIO-
BepxHocTH [III mnénku, a B HanpaBJIeHUH, TEPIICHAUKYIISP-
HOM TOBEPXHOCTH IUIEHKU. 3aTBOPOM CIIYXKUT METaJlJIMYec-
Kas ceTka, "morpykénnas" B tommry IIIT ctpykrypsr (puc).
Mexny Meramnudeckor cetkor u III1 Bo3HmKaer Oapbep
[lorTkn 1 o npunuuny neuicteus TIIb anamormuen ITTILI.
Tonmmaa 00eqHEHHON 00-
JjacTd BOJIIM3HU IIPOBOJJHUKOB HCTOK  3aTBOP
CETKH ONpeJesseTcs Harps- (msnba) (rgzg)
’KeHueM Ha 3atBope. Ecmm

TOJIIMHA 00CTHEHHOU obJtac- W W

TH MCHbIIC PACCTOAHUA MCIK- “zi Imllml El

Iy IPOBOJHUKAMU CETKH, Ka- |- .. ..

Hal OTKPBIT M 9JIEKTPOHSI . r.'l_ ..................
n IO JIOKKaA

CBOOOJTHO JIBIKYTCS K CTOKY. (altli)

[Ipu nmocratoyHO OGOJNBIIOM ¥

HaIpsHKEHUH 00eTHEHHEBIE croK

o0JacTh TMEpeKpHIBAIOTCS — (monsab)

ka"Han 3akpeiT. TIIb wumeer
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00JIBIIOE CXOJACTBO C 3JIEKTPOHHOM JammoW, B KOTOpOHl yn-
PABJISIOLINM 3JIEKTPOJOM SIBJISETCS METAININYECKAS CETKA.

TIIb wW3rotaBIMBAlOTCI HA OCHOBE DAIHUTAKCHAIBHBIX
cTpyKTyp. OHH XapaKTepU3YIOTCA SKCHOHEHIIMAIbHOW 3aBU-
CHMOCTBIO BBIXOJHOTO TOKa OT HANpPSKEHHS Ha 3aTBOpE.
[IpumensroTCS B OCHOBHOM B KauecTBe manomyMmsmux CBY
TPaH3UCTOPOB.

— niifuzolunan bazall tranzistor NBT (bazasina niifuz olunan
tranzistor). Yiikdasiyicilarin dasinmasi asason tunel effekti
ilo olagodar olan, ifrat qisa saquli kanalli tanzistor. NBT—da
elektronlar monbadon moansabs dogru YK tobagonin sothi
boyunca deyil, sotho perpendikulyar istigamotds harokat
edirlor. Razo funksiyasini YK—nin hacmins daxil edilmis me-
tal soboka yerina yetirir. Metal sobaks ilo YK arasinda Sottki
copari yaranir vo is prinsipino goro NBT Sottki ¢oparli saha
tranzistoruna oxsayir. Metal sobakanin nagillori yaxmliginda
yoxsullagsmis tobagonin qalinligi razo garginliyindan asilidir.
Yoxsullasmis tobagonin qalinligi naqillor arasindaki mosafo-
don kigik olsa kanal agiq olur va elektronlar monsabs dogru
sarbast harokat edirlor. Kifayat godor boyiik garginliklorda
yoxsullagsmis tabagolor bir-birini ortiir va kanal bagli olur.

NBT epitaksial quruluslar asasinda hazirlanir. Onlar ¢ixis
Corayanmin razo goarginliyindon eksponensial asililigi ilo
xarakterizo olunurlar. Osason az kiiylii IYT tranzistor kimi
istifado olunurlar.

Perpetuum mobile (perpetual motion machine, continuously

operating machine)

— eeunvtit 0suzamenv (B/[). Beunwlii nBurarenp 1-ro pona
(perpetual motion machine of the first kind) — BooGpaxxaemast
MalImHa, KOTopask MOXET COBepIIaTh padOTy HEOrpaHUYEH-
HOC BpPCMsI, HC 3aUMCTBYS SHCPTHUH HM3BHC. BGCHJIOI[HBIG 110-
NBITKA 1TocTpouts B/l 1-ro poma, xoTopble mpearpuHUMAa-
much ¢ 13 Beka, mpuBeNIH K YOSKACHUIO B €r0 HEBO3MOXKHO-
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cty, u ¢ 1775 rona Ilapmxckas AH orkazanace paccmarpu-
BaTh MOA0OHBIE MpoekThl. BJ[ 1-poga mpoTuBOpeUYUT 3aKOHY
COXpaHEHHs U MPEBPAIICHUS DHEPTUH, T.C. IEPBOMY 3aKOHY
tepmoauHamuku. HeBosmoxuocte B/l 1-ro poma — ogHa u3
dbopmynupoBok 1-ro 3akona. BJ[ 2-ro poga — BooOpakaemast
MEPUOINIECCKH TEHCTBYIOIIAs MaIIMHA, KOTOpast MCIOIb3yeT
SHEPIrUI0 UCTOYHUKA TeIUia M LEJINKOM MpEeBpalaeT ee B pa-
00Ty 0e3 Kakux—JM0O W3MEHEHUW B OKpYKalollehl cpele.
Heso3moxnocts BJ] 2-ro poga — oaHa u3 (GopMyJIHpOBOK
BTOPOIo Hayayia TepMmoauHamMuku. Pa6ora BJ] 2-ro nBuraresns
npuBena Obl K YOBIBAHUIO SHTPOIUU U30JUPOBAHHOM CHUCTE-
MBI.

— daimi miiharrik (DM). 1—ci név daimii miiharrik (perpetual
motion machine of the first kind) konardan enerji almadan
geyri-mohdud miiddat orzinds isloya bilon xayali masindir.
1—ci nov DM yaratmagq {i¢iin 13—cii asrdon baslayaraq gosto-
rilon cohdlorin he¢ bir natico vermomoasi onun miimkiinsiiz
olmasi1 gonastina gotirdi vo 1775-Ci ildon baslayaraq Paris
EA-1 belo layihalora baxmaqgdan imtina etdi. 1-ci név DM
enerjinin saxlanmasi va ¢evrilmasi ganununa, yani, termodi-
namikanin birinci ganununa (baslangicina) ziddir. 1-ci nov
DM-in miimkiinsiizliiyti birinci ganununun ifads formala-
rindan biridir. 2—ci név DM istilik monbayinin enerjisindan
istifado edon, onu biitiinliiklo igo ¢eviron Vo bu zaman otraf
miihitdo he¢ bir doyisiklik yaratmayan, periodik foaliyyot
gostoron xoyali masindir. 2—ci név DM-in miimkiinsiizliyt
termodinamikanin ikinci baslangici ilo ifado olunur. Bels ki,
2—ci n0v DM-in is1 gapal1 sistemin entropiyasinin azalmasina
sabab olardi.

Phase control

— dazoeoe ynpasienue — XapakKTepusyeTcsi TEM, YTO U3MECHCHHE
HaNpPSOKCHHWsSI Ha Harpy3Ke JOCTUTaeTCs HM3MEHEHUEM yrjia
ynpasieHus. (cM. Taxxke: control angle)
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— faza ila idaraetma — idaro bucagini doyismoklo yiik gorginli-
yinin idara edilmasi tisulu (bax hamginin: control angle)

Phase-frequency characteristic

— ¢hazouacmomnan xapaxmepucmuxa (@UYX). 3aBUCUMOCTD
yria caBura ¢a3bl MEXTy BBIXOJHBIM U BXOJHBIM HAIpsIKE-
HUSIMH OT YacTOTBL. B psizie ciryqaeB ajis HATJISITHOCTH CTPOSIT
(ha30BBIC XapaKTEPUCTUKH OTICIBHO JIJIST 00JIACTH HHU3KUX U
00nacTy BepXHUX pabouymx 4dacToT. [|jis TMHEHHOM 3JeKTpu-
yeckoi 1ienu @YX — 3To 3aBUCMMOCTH CABUTA 10 (aze Mex-
1y TAPMOHMYECKUMH KOJICOAHUSIMHM Ha BBIXOJC U BXOJIC ITOM
IIEMU OT YaCcTOThl TAPMOHUYECKUX KojicOaHuii Ha Bxoje. Jlns
HoaBIAroNIIEro 0opIMHCTBA Heneii @YX oaHO3HAYHO CBS-
3aHa C aMIUIUTYAHO-4YaCTOTHOU XapaKTEPUCTUKOM.

— faza—tezlik xarakteristikast (FTX). Cixis vo giris garginlik-
lori arasinda faza siiriismo bucaginin tezlikdon asililigi. Bir
cox hallarda bu xarakteristika asag1 va yliksak tezliklor ti¢iin
ayriligda oyranilir. Xotti elektrik dovrasi tigliin FTX d6vranin
cixisindakit va girisindoki harmonik ragslor arasinda faza
stirismasinin girisdoki harmonik ragslarin tezliyindan asilili-
gidir. Oksar dovralor tiglin FTX birmenali olaraq amplitud—
tezlik xarakteristikasi ilo baglhdir.

Phase-sensitive detector

— ¢hazouyecmeumenvholii demexkmop (¢hazoevtit doemexmop).
®da30BbIC ACTEKTOPHI 00ECMEYMBAIOT MOTYyUYEHUE BBIXOJIHOTO
HaMPsDKEHUS, MPOMOPIMOHATBHOE (Ha30BOMY CIIBUTY MEXKIY
JIBYMsI CUTHaJIaMH, UMEIOIIUMH OJHY 4acToTy. MX vacto Ha-
3bIBAlOT  (ha304yBCTBUTEIBHBIMU  BBIIpSAIMUTENIMHA. OHU
MPEICTABIAIOT COOON YaCTHBIM clyyall CHHXPOHHBIX JETEK-
TOpoB. [IpuMeHsIOTCS TMHEHHBIE U KITIOYeBbie (a3oBbIC Je-
TeKTOphl. JInHelHbie (ha30BbIe NETEKTOPHI BBIMOIHIIOTCS Ha
OCHOBE MEPEMHOKUTENICH AHAJIOTOBBIX CHUTHAJIOB. B HUX Ha
OJIUH U3 BX0J10B nojaercs Hamnpsbkenne Uy = Uy -cos ot, a Ha
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npyroit — Hampsbkenne Uy = Ug-cos(ot+). B pesynbrare
MIEPEMHOKEHUS BBIXOIHON CHTHAJ paBEH

Upux = K- Ugyr€0S (ot)-Ug-cos(ot+o)=
=K: Uy Ug'[Ky- €0s (2ot+e) +K; cose]

KitoueBbie (a3zouyBCTBUTENBHBIE JETEKTOPHI MPEACTABIS-
10T cOOOI 3JEKTPOHHBIE KIIIOYHM, YIPABISEMbIE OIHUM U3
BXOJIHbIX CHUTHaJIOB. B 00IieM ciyyae BBIXOJHOE Harpsike-
HUE KJII04eBOro (ha3oBOro AETEKTOpa MOXHO HAaWTH U3 ypaB-

HECHUA:
T

+t(p

12
U@blx:f .[ uC(t)dt
t

@

Takum 00pa3oM, BBIXOJHOE HaNpsOKEHHUE KITI0YeBOro (aszo-
BOT'O JICTEKTOpa 3aBUCUT TOJIBKO OT (Da30BOTO CJBUTA HAIPS-
xeHuil ¢ u BenuuuHbl curHana U.. [lpu BeimonHenuu ¢azo-
BbIX JIETEKTOPOB HCIIOJNB3YIOTCS KIIIOYHM, BBIMOJHEHHBIE Ha
OCHOBE JMOJIOB, TOJIEBBIX M OUMOJIPHBIX TPAH3UCTOPOB, a
TaK)K€ MUKPOCXEMBbI aHAJIOTOBBIX KITIOUEH.
fazaya hassas detektor (faza detektoru). Faza detektoru eyni
tezlikli iki signal arasindaki faza siirlismasine miitanasib olan
cixis signalinin alimmasini tomin edir. Cox vaxt onlar1 faza
diizlondiricisi adlandirirlar. Faza detektoru sinxron detektorun
xususi halidir. Xotti vo acar faza detektorlar1 moévcuddur.
Xotti detektorlar analoq signallarinin tokrar vuruculart asa-
sinda qurulur. Burada girislordon birine Uy = Ug,y-COS ot,
digerine ise Uy, = Uc-cos (ot+e) gorginliyi verilir. Bir-birino
vurulma naticasinds

U.ix = K- Ugay-C0s (ot)-Ug-cos (ot+o)=
=K Ugay Ue'[Ky- COS (20t+@) +K5-cose]
cixis gorginliyi alinir.
Acar faza detektoru giris signalarindan biri ilo idars olunan

elktron acardir. Umumi halda acar faza detektorunun cixis
gorginliyi asagidaki tonlikls tayin edils bilor:
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Gorlindiiyii kimi, acar faza detektorunun cixis gorginliyi
yalniz garginliklor arasinda ¢ faza siirlismasi Vo Uc signalinin
giymatindon asilidir. Faza detektorlar1 hazirlanarkon diod,
saho Vo bipolyar tranzistorlar osasinda agarlar, homginin
analoq acarlarin mikrosxemlori istifads edilir.

Phase shifter ( phase switcher)

— ¢pazospawgamens. YCTpPOUCTBO, OCYUIECTBIAIONIECE MOBOPOT
dba3pl dmekTpuueckoro curhama. Illupoko ucmonb3yercs B
pa3IMYHBIX 00JaCThsIX — AHTEHHON TEXHHMKE, TEXHUKE CBS3H,
paznoacTPOHOMHH, M3MEPUTENIBbHON TexHuke u ap. da3os-
parmaTeny noapa3AeisoTcs Ha GUKCHpoBaHHbIE (C PUKCHPO-
BaHHBIM (pa30BBIM CIIBUTOM) U PETYJIHPyEMbIe (C peryiupye-
MBIM (ha30BBIM CIIBUTOM).

— faza dondarici. Elektrik signalimin fazasini dondaron qurgu.
Miixtalif sahalordo—antenna texnikasinda, rabito texnikasinda,
radioastronomiyada, 0l¢ii texnikasinda va S. sahalards tatbiq
edilir. Faza dondoricilor iki qrupa boliniir: fiksa olunmus
(faza siirtismosi fiksa olunmus qiymot alan) va tonzimlonan
(faza siirtismasi tanzim olunan).

Phase shifting device

— ¢pazocosuzaowee ycmpoiicmeo. Da3oCIBUTAIOIMINMU YCT-
poiictBamu (OCY) Ha3bIBAIOTCS YCTPOMCTBA, IPETHA3HAYCH-
HBbIE ISl KOPPEKIUU caBura (a3 CUrHajia; MojlydeHue Ha-
MPsDKEHUA, CIBUHYTHIX 10 (pa3e Ha ompeneseHHbIA Yroi; Jyis
CO3JIaHMs TPYIIII UCTOYHMKOB HANPSKEHUU C OIPE/IEIICHHBI-
MU ($a30BBIMH COOTHOIIEHUSIMH MEXITy COO0M; s (a30BOro
YIIPABIICHUS TUPUCTOPHBIMU ycTporcTBamMu. MX Takxke mu-
POKO TPUMEHSIOT B COCTaBe (DUIBTPOB M aBTOTEHEPATOPOB
rapmoHndeckux konebanuid. Ilpu cozmanmu PCY ucnonb-
3YIOT 3JIEKTPUYECKHUE LIENHU, COACPKAIINE KOHAEHCATOPHI WIH
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KaTyIIKA WHAYKTUBHOCTH. B mpocTedmux ciydasx mpume-
Hst0T RC—uenu unTerpupytomiero (puc.l, a) u nudpdepennu-
pytoiero (puc.1, b) Tumnos wiu ux xomOuHarwu (puc.1, C).

RC—uenp mHTETpHpyOmero Tuma odecrnednBaeT Moayde-
HUSl OTCTaBaHWs MO (a3e BBIXOJHOTO HAMPSHKCHHUS HA yTOI
pr=arctgoRC (0<9;<90%), a RC—uens auddepeHIupyomero
THIA — omepexeHne mo ¢ase Ha yronm @,=90°—arctgoRC
(0<,<90°). 3HadeHHs YrIOB @1 H (7 3aBUCAT OT APAMETPOB
R u C. Jlna nomydeHus: HEOOXOAUMBIX (ha30BBIX CHBUTOB
TaKXKe ITUPOKO MPUMEHSIOT MOCTOBBIE CXEMBI Pa3IHIHOTO
BHJIa, HaTIpuMep, ABOWHbIe T—00pa3Hble MOCTbI, MOCThI BuH-
Ha u 1p. [Ipu ucnons3oBannu OY MOXKHO CO37aTh MPOCTHIC
@®CYVY, y KOTOphIX (a3a BEIXOAHOTO CUTHAJIA MOXKET OBITh M3-
MereHa B npeaenax 180°, a amminTyma mocrosuna (prc. 2).

Jliist mosrydeHus ABYX HaNpsHKeHUH CABUHYTHIX 1O (haze Ha
90° Ipyr OTHOCHTENBHO APYTa, HCIONB3YIOT TOYHBIC MHTET-
pupytoiue ycrpoicrsa. [Ipu 3ToM aMIUIMTyJa BBIXOJHOTO
CUTHaJla YMEHbIIIAETCA C YBEJIMYEHHUEM 4acToThl. B Tex ciy-
qasx, Korja HeoOX0JUMO B IIUPOKOM MOJI0CE YacTOT odecre-
YUTh NOJy4yeHue TouHoro 90-rpagycHoro ¢pa3oBOro casura u
OpU 5TOM HMETh HEU3MEHHBIE aMIUIMTYAbl BBIXOJHBIX Ha-
NpSDKEHUN, TPUMEHSIOT JBYXKaHAJIbHbIE (Pa30CIBUTaIOIINE
YCTPOWCTBA.

R C

G R1
o—I:I—T—~ —] g | g
UBX LI UBbIX UBX UBbIX UBX UBle

(Ugir) CT (UQIX) (Ugir) R (Uclx) (Ugir) Re Cyl_ (Ua)

s o ® Py -
[ .  J L4 ® [

a) b) c)

Pucynoxk 1
Sakil 1
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Pucynox 2

Sokil 2

— faza siiriigdiiriicii qurgu (FSQ). Signalin faza siirtismasini
korreksiya etmok; bir-birina nozoran miiayyan bucaq gador
stirismiis gorginliklor almaq; verdiklori garginliklor arasinda
miioyyan faza nisbatlori olan manba qgruplari yaratmag; tiris-
tor qurgularim1 fazaya goro idaro etmok iiclin nozords tutul-
mus qurgu. Onlar hamginin siizgaclorin va harmonik ragslorin
avtogeneratorlarinin torkib hissasi kimi totbiq edilir. FSQ
yaradarkan torkibinda kondensator vo ya induktivlik sargac-
lar1 olan elektrik dovralari istifado olunur. ©n sads halda in-
tegrallayici (sokil 1, a) vo diferensiallayict (sokil 1, b) RC—
dovralar, va yaxud onlarin kombinasiyalar1 (sokil 1, ¢) tatbig
edilir.

Inteqrallayict RC—dovra ¢ixis gorginliyinin fazasinin giris
signalina nisboton @;=arctgoRC (0<@;<90%) godor gecik-
mosini, diferensiallayict RC—dovra ise — ¢,=(90°-arctgoRC)
(0<,<90%) qgodor iralilomesini tomin edir. o1 Vo @,
bucaglarinin giymatlori R vo C parametrlorindon asilidir. To-
lob olunan faza siirlismoasini almaq {i¢iin hamg¢inin miixtalif
nov korpii sxemloari, masalon, ikigat T—sokilli korpiilar, Vinn
korpiilari vo s. genis istifado edilir. ©G tatbiq etmoklo ¢ixis
siqnalinim fazas1 180° hoddindo doyison, amplitudu iso sabit
galan FSQ yaratmaq olar (sokil 2).
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Fazalar1 bir—birina nisbstan 90° siiriismiis iki gorginlik al-
magq t¢lin doqiq inteqrallayici qurgular totbiq edilir. Bu halda
tezlik artdiqca ¢ixis signalinin amplitudu azalir. Genis tezlik
zolaginda ¢ixis garginliklori arasinda daqiq 90—daracalik faza
slirismasi almaq vo bu zaman onlarin amplitudlarinin sabit
qalmasi lazim olduqda ikikanalli FSQ tatbiq edilir.

Photoelectric amplifier (Photovoltaic power)

— ¢omornekmpuueckuii ycunumesnsp. Y CUIUTENb MOCTOSIHHOTO
TOKa (HampshKeHus), paboTa KOTOPOrO OCHOBAaHA Ha M3MEHe-
HUU (OTONMPOBOJUMOCTH CBETOUYBCTBUTEIBHOTO 3JIEMEHTA
(namp., ¢oropesucropa, $HoTOaMOA), BKIIOUYEHHOTO MOCie-
JIOBATEJIbHO C HArpy3KOM, MOJ JeMCTBUEM CBETOBOTO MOTOKA,
MOJIYJIMPOBAHHOTO YCUIMBAEMbIM CUTHAJIOM.

— fotoelektrik giiclondirici. Is prinsipi yiik ilo ardicil qosulmus,
isiga hassas elementin (masalon, fotorezistorun, fotodiodun)
fotokegiriciliyinin giiclandirilon signal ilo modullasdirilan isiq
selinin tosirilo doyismasina asaslanan sabit carayan (gargin-
lik) giiclandiricisidir.

Photodielectric effect

— ¢omoournexkmpuueckuii 3¢p¢pexm. VIzmMeHeHne craTu4eCcKon
(HM3KOYAaCTOTHOM) AMAIEKTPUUECKON MPOHUIIAEMOCTU CPEJIbI
O] ACUCTBUEM PIIEKTPOMATHUTHOTO U3ITyUYCHUSI.

— fotodielektrik effekt. Elektromaqgnit siialanmasinin tosirilo
miihitin statik (asagitezlikli) dielektrik niifuzlugunun doyis-
Masl.

Photodiode

— gpomoouoo (@/). TII1 doroaunon — 3To aU0a, 0OpaTHBIA TOK
KOTOPOTO 3aBUCHUT OT OCBEIIeHHOCTH. OHU crocoOHBI pabo-
TaTh Kak B poromuonnom (hortonpeoOpazoBaTeIbHOM), TaK U
B (hoTOreHEepaTOpHOM peXkUMax. Paznuuaror ciemyromniie Bu-
ap1 O] oObryHBIE TOTYTIPOBOAHUKOBEIE, ¢ Oaphepom LLloTT-
Kkd, p—i—n ¢oroauonsl, naBuHHbie D/ u T.1. [locTossHHAS
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BpeMeHH y oObruHbIX DJ] cocTaBnser (10°-10”) c., y ©J1 c
6apsepom Illortku 1 p—i—n ®JI — (10°-10°) ¢. Korma tpeby-
eTCs BBICOKass (POTOUYBCTBUTEIBHOCTh, MPUMEHSIOTCS Jia-
BuHHbIE DJI. [ToMrMO repmaHuEBBIX U KPEMHHUEBBIX U3BECT-
bl ®J[ Ha ocHoBe TaS, AgS, GaAs, InSb u napyrux IIII ma-
TEpPHUAJIOB.

Ob6nactp ucnonp3oBanus @/ qoctaTodyHo MHpPOKa. ITO U
BBIYUCIIUTENIbHAS TEXHUKA, TJIE B YCTPOMCTBAX BBOJAA U BbI-
BOJIa UH(QOPMAIIHU C UX MTOMOIIBI0 00ECTIEYNBAETCSI CKOPOCTh
cuutbiBaHusA 10 2000 3HAKOB B CEKYHJY; 3TO PETUCTPUPYIO-
mas ¥ u3MepuTeNbHas anmapatypa; (orortenerpadus; pas-
JIUYHBIC YCTPOMCTBA aBTOMATHKU; OMTOAICKTPOHUKA U T.J.

— fotodiod (FD). YK fotodiod — aks carayani isiglanmadan asili
olan dioddur. Onlar ham fotodiod (fotogevirici), ham do
fotogenerator rejiminds isloya bilor. FD—un asagidaki novlori
var: adi YK FD, Sottki ¢opoarli FD, p—i—n FD, selvari FD va s.
adi FD—un zaman sabiti (10°-107) san., Sotki caparli vo p—i—
n quruluslu FD-da (10°-10®) san. toskil edir. Yiiksok foto-
hassasliq tolob olunduqgda selvari FD totbiq edilir. Germa-
nium va silisiumdan basqa TaS, AgS, GaAs, InSb va diger
YK materiallar asasinda FD malumdur.

FD-nin totbig sahalari olduqca genisdir. Misal olaraq
hesablama texnikasi qurgularin1 (harada ki, melumatin daxil
vo Xxaric edilmo qurgularinda FD-hin komayilo saniyads
2000— godor isara oxuna bilir); geydedici vo 6l¢ii qurgula-
rin1; fototeleqrafiya, optoelektronika, miixtalif avtomatika
qurgular1 Vo s.gdstormak olar.

Photodiode mode (phototransducer mode)

— pomoouoonstiti pexicum (pexcum gomonpeoopazosameiisn).
B doroanogHoM pexume p-n mepexoa CMemaercs 0OpaTHBIM
HATPSHKCHUEM, BEJIMYMHA KOTOPOTO 3aBUCHT OT KOHKPETHOTO
dboToaMOA U COCTABISET OT €IWHUIl JO COTHH BOJBT, YeM
Oonbiie oOpaTHOE cMmelleHrue, TeM ObicTpee OH OyneT pabo-
TaTh, ¥ TeM OOJIbIIIE TOKH 4Yepe3 Hero OyayT Teub. B aTom
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pexume (HoToaNOo A OTAAET PHEPTUIO BO BHEIIHIOKO Lienb. Pa-
00YMMH y4acTKaMH BOJbTAaMIIEPHBIX XapaKTEPUCTHK B (poTo-
JUOJHOM PEXHUME SIBIIAIOTCS O0JACTh HACHINIEHHUS, T.€. yda-
CTKH, HAXOJISIIUECS B TPEThEM KBapaHTE (PUCYHOK).
[IepeceueHne KpUBBIX C OCBIO TOKOB COOTBETCTBYET pe-
UMY KOPOTKOI'O 3aMbIKaHUs BBIBOAOB (hoTommona, a mepe-
CEUYECHHE KPUBBIX C OCHIO HAMPSKEHUI — PEKUMY XOJIOCTOTO
X0/1a, T.€. PEKUMY IIPU PA30OMKHYTBIX BBIBOJIAX. Y CEPUHUHBIX
($hoTOIMOI0B 00IACTH HACHIIIEHUS COOTBETCTBYET HaIlpsikKe-
aue (107+10% B. Ipsmast AB Ha3bIBAeTCS HArPY30HHON JIH-
Huel. Yepes 3aTeMHEHHBIN (HOTOAMO] MPOXOIUT MAJIBIA TEM-
HOBOW TOK M TMPAKTUYECKH BCE HAIMPSHKEHUE MCTOYHHMKA TTH-
TaHUsl MPUIOKEHO K GOTOIUONY (T.€. TOUKa A MPAKTHUYECKH
JICKUT HA OCH HAMpsDKEHUM — xosiocToil xox). Ilpu Hekorto-
poM CBETOBOM HOTOKE (P,;) MpaKTUYECKH BCE HANpsKeHHE
BHEILIHETO MCTOYHMKA MaJaeT Ha Harpy3ke — Touka B Harpy-

304HOM XapakTEpUCTUKHU. TOK yepe3 Harpy3Ky MpaKTHUECKH
JIOCTUTAET 3HAYEeHUS TOKa KOPOTKOT'O 3aMbIKaHUSI.

fotodiod rejimi (fotogevirici I I |
rejimi). FD-rejimindos p—n kegi-

do oks gorginlik tothig edilir, Upas.

aks goarginliyin giymsati FD-nin (Uigei) U

konkret noviindon asilidir vo
(1+100) V toskil edir. ©Oks gar- d=0
ginlik no godoar boyiik olarsa FD @,
bir 0 godar cald isloyar vo ondan ®,
bir o godor boyiik corayanlar ke-
cor. Bu rejimdo FD xarici dov-
raya enerji verir.

FD rejimindo VAX—n is¢i hissalori doyma sahasindo, yani,
[11 kvadrantda yerlason hissolordir (sokil).

oyrilarin corayan oxu ilo kasismasi FD—nin g¢ixislarin
qisa gapanma rejiming, gorginlik oxu ilo kasigsmasi isa yiiksiiz
isloma rejiming, yoni ¢ixislarin agiq oldugu rejimo uygundur.
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Kiitlavi istehsal olunan FD—da doyma sahasina gorginliyin
(10"+10°) V giymetlori uygundur. AB diiz xatti yiik xstti ad-
lanir. isiglandirilmayan FD—don kigik garanliq coroyani kegir
Vo monboyin biitiin gorginliyi FD—ya totbiq edilir (A ndqtasi —
yiiksiiz isloma). Miioyyan @5 isiqlanmada moanbayin demak
olar ki, biitiin gorginliyi yiikdo diisiir (B noqtosi). Bu halda
yiik carayani demok olar ki, qisa gapanma carayanina barabar
olur.

Photoelectric converter (photovoltaic cell)

— ¢omoanekmpuueckuit npeoopazosamenv @®II. YcTpoicTBO
Ha ocHoBe IIIT ¢oTosneMeHnToOB, MpenHa3HAYCHHOE ISl TIpe-
oOpa3oBaHUsl CBETOBOH SHEPIMHM B 3JIEKTPUYCCKYIO (HAImp.,
collHeuHas Oatapesi), BbixogHo¥l curHanm mpeoOpa3oBaTens
M3MEHSETCS B 3aBUCHMOCTH OT TMAJafoIIero Ha HErO CBETOBO-
ro nortoka. Jlenstcs Ha Tpu rpynmnel: ®II ¢ BHemHUM QoTo-
spdexrom, PII ¢ BHyTpeHHUM POoTOdPPEeKTOM U PoTOrasb-
BaHWYECKHE PeoOpa3oBaTesu.

— fotoelektrik ¢evirici (FC). YK fotoelementlor asasinda, isiq
enerjisini elektrik enerjisina ¢evirmoak ti¢lin nozards tutulmus
qurgu (masalon, gilinag batereyasi). Ceviricinin ¢ixis signali
onun {izarina diisan isiq selindan asili olaraq doyisir. FC—lor
ti¢ gqrupa bdliiniir: xarici fotoeffektli FC, daxili fotoeffektli FC
Vs fotogalvanik FC.

Photoelectronic multiplier (secondary emission photocell, pho-

tomultiplier tube)

— gomosrnekmponnwviit ymuoxcumeny (@3JY). Dnekrposa-
KyyMHBII TIpUOOpP, B KOTOPOM IOTOK AJIEKTPOHOB, M3Iydae-
MBI OTOKATOAOM MO/ JEHCTBUEM ONTHYECKOTO HU3IIyYCHHUS
(dhoTOTOK), yCcHIUBAETCS B YMHOXKHTEIBHOU cucTemMe. DDV
MpeHa3HaueH JUIsl PEeTUCTpPAlUU CIA0bIX M3IyYeHUH: B pe-
3yJIbTaTE€ BTOPUYHOM SJIEKTPOHHOM SMHUCCUU TOK B LIEMU aHO-
na (KOJIJIEKTOpa BTOPUYHBIX AJIEKTPOHOB) 3HAYUTENIBHO IMpe-
BBIIIACT MEPBOHAYANBHEIA (GOTOTOK (00braHO B 10° pas u
Bhitie). MDY, cnocoOHBI PErucTpupoBaTh OTACIbHBIE (PO-
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TOHBI. D(PPeKkTUBHOCTH coBpeMeHHbIX POV nocturaer 45%.
OcHoBuble HenocTaTku @Y — Gonbine pazmepsl, BHICOKOE
HAIpsDKEHUE MTUTAHUS, 9yBCTBUTEILHOCTh K MAarHUTHBIM I10-
JISIM, BBICOKas 1eHa. DTU (aKTOphl CTalld MPUYUHOW paspa-
OOTKH TBEPAOTEIBHBIX MPUOOPOB, UCIIOJB3YIONIUX SBICHHUE
BHyTpeHHEero (ortoadpdekra (cMm. Tarke: Solid state photoe-
lectronic multiplier).

— fotoelektron vurucusu FEV (fotoelektron ¢coxaldicist). Optik
stialanmanin tosirilo fotokatodun siialandirdigi elektron seli-
nin (fotocarayanin) ¢oxaldici sistem vasitasilo giiclandirildiyi
elektrovakuum cihazi. FEV zoif signallart giiclondirmok
tclindiir: ikinci elektron emissiyast hesabina anod (ikinci
elektronlarin kollektoru) dovrasinda carayan ilkin carayandan
¢ox boyiik olur (10° dofo vo daha ¢ox). FEV ayri—ayri foton-
lar1 geyd eds bilir. Miiasir FEV—1n effektivliyi 45% o catir.
FEV—in osas ndgsanlar1 asagidakilardir: o6lciilorin  boyiik
olmasi, qida gorginliyinin yiiksok olmasi, magnit sahasino
hassasliq, yiiksok giymot. Bu amillor daxili fotoeffektdan isti-
fado edon bark cisim cihazlarinin islonib hazirlanmasina So-
bob olmusdur. (bax homginin: Solid state photoelectronic
multiplier)

Photoelectronic device (photoemissive device)

— omornexkmponnsvtit npuoop (®III). DneKTpPOBaAKYyyMHbIC
win [T mpubopsl, mpeodpazyroiue MeKTPOMarHUTHbIE CUT-
HaJbl ONTHUYECKOTO JUana3oHa B AJIEKTPUYECKHUE TOKH, Ha-
MpsDKeHUsI; Tpeodpasyroniue u300pakeHUsT B HEBUIUMBIX
(manmpumep, UK) nygax B Buaumble uzoOpaxkenus. DIII
MpeHa3HauYeHbl g MpeoOpa3oBaHMsl, HAKOIUICHHS, XpaHe-
HUs, TIepelayl ¥ BocrpousBeneHus nHbopmanuu. JleiictBue
®DII ocHOBaHO Ha HCIIOJIB30BAaHWHM BHEMIHETO ((POTOINICK-
TPOHHOW AMUCCHUH), BHYTPEHHETO ((OTOMPOBOAMMOCTH) WITH
BeHTHWJIBHOTO (poTodddexroB. K OIII oTHOCATCS paznuyHbe
boTodneMeHThI, (POTOINEKTPOHHBIE YMHOXHUTEIH, (HOTOpE3-
UCTOPBI, (POTOAMOMBI, SIEKTPOHHO-ONTHYECKHE Mpeoldpas3o-
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BaTEIIM, YCUJIMTENIN SPKOCTH H300paXkKEeHHUs, a TakXKe Iepe-
JArOIINE 3JIEKTPOHHO—ITy4€EBbIE TPYOKHU.

— fotoelektron cihaz (FEC). Optik diapazona daxil olan elek-
tromagqnit signallarini1 elektrik carayanina va ya gorginliyino;
gdzlo goriinmoyan (mosalan, 1Q) siialarla verilon tosviri gorii-
non tosvira g¢eviran elektrovakuum va ya YK cihaz. FEC
molumati ¢evirmok, toplamagq, saxlamaq, 6tiirmok vo yenidon
canlandirmaq t¢iin nazords tutulmusdur. FEC—in isi Xarici
(fotoelektron emissiya), daxili (fotoeffekt) va ya ventil fotoef-
fektina asaslanir. FEC—loro miixtolif fotoelementlar, fotoelek-
tron ¢oxaldicilari, fotorezistorlar, fotodiodlar, elektron—optik
ceviricilori, tosvirin parlagliginin giiclondiricilori, hamg¢inin
oOtliriicii elektron—siia borular1 aiddir.

Photoelectron spectroscopy

— omoanekmponnan cnekmpockonusn (OIC). Meton nuzyue-
HUS DJIEKTPOHHOTO CTPOEHHUSI BEIIECTBA, OCHOBAaHHBINA Ha SIB-
nenun porordpdexra B YD obnactu crnekrpa. Muoraa ¢oro-
ANEKTPOHHYIO U PEHTTEHOXJIEKTPOHHYIO CIIEKTPOCKOMUU 00b-
EAMHSIOT OOLIMM Ha3BaHUEM «DJIEKTPOHHAS CIEKTPOCKO-
TUSD).

— fotoelektron spektroskopiyas: (FES). Maddoanin elektron
qurulusunu 6yranmoak tigiin spektrin UB hissasinds fotoeffek-
to osaslanan todgigat iisulu. Bazon fotoelektron va rentgen
spektroskopiyalarin1 iimumi “elektron spektroskopiyasi” adi
altinda birlosdirirlar.

Photogalvanic effect (photovoltaic effect)

— ¢pomoczanveanuueckuii Igppexm (pomosonvmauueckuii I¢p-
¢hexm) - BOBHUKHOBEHUE 3JIEKTPUUYECKOrO TOKA MPU OCBEIIE-
Huu obpasna — [T wnm gudnexkTpuka, BKIIOYEHHOTO B 3aMK-
HYTYI0 1lenb (hOTOTOK), WM BO3SHHUKHOBEHHUE 17C HA OCBE-
maeMoM oOpasiie mpu pa3oMKHYTOHM BHemHen 1enu (poro—
371C).
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— fotogalvanik effekt (fotovoltaik effekt). Qapali dovroys
gosulmus YK vo ya dielektrik niimunoni isiqlandirdiqda elek-
trik coroyaninin yaranmasi vo yaxud agiq dovrada isiglandi-
rilmis niimunads ehg-—nin (foto—ehq) yaranmasi.

Photogalvanomagnetic phenomena

- d)omozaﬂbsauomazuumuoe A6Jl1eHUe. HBJ’IGHI/IH, MMpoOnCXOoas1-
IIuc B TBépI[I)IX TCJ1ax, HOMGHIéHHI)IX B MAaroHuTHOC II0JIC, TIPpU
MOTJIOIICHU Y MaaaroIICro Ha HUX 3JICKTPOMAriHnuTHBIX BOJIH.

— fotoelektromagnit hadisasi. Uzarine diison elektromagnit dal-
galarint udan zaman magnit sahasinds yerlosdirilmis bark
cisimlords bas veran hadisalor.

Photogenerators mode (photovoltaic mode, valve mode)

— ¢homozenepamopnotit pexcum (pomozanveanuueckuii pe-
Hcum, 6eHmuIbHLI pedcum). B poToreHepaTopHOM pekume
®J1 paboraer 6e3 BHEIIHUX HMCTOYHHUKOB MHUTAHHS M MPEOO-
PasyCeT CBCTOBYIO SHCPIUIO B IJICKTPHUUYCCKYIO, T.C. ABJIACTCA
HNCTOYHHNKOM 3J'IeKTpI/I‘IeCKOI71 OHCPIUn C OOJIBIITUM BHYTPCH-
HUM comnpoTuBieHueM. Pabounmu yyactkamu BAX B doto-
TCHCPATOPHOM PCIKHUMC ABJIAIOTCA TC, YTO JICKAT B UCTBCPTOM
kBagpante (cM. Photodiode mode).

— fotogenerator rejimi (fotogalvanik rejim, ventil rejimi).
Fotogenerator rejiminds FD xarici manbs olmadan islayir vo
is1q enerjisini elektrik enerjisino cevirir, bagsqa sozlo boylik
daxili miigavimato malik elektrik enerjisi monbayi olur. Foto-
generator rejimindo VAX-m is¢i hissolori dordiincii kvad-
rantda yerlosir (bax: Photodiode mode).

Photolithography (photomasking)

— ¢omonumozpaghus. Criocod GopMHpOBaHHS H3ICTUN pas-
JMYHBIX THUIOB C MCIIOJIb30BAHUEM CBETOYYBCTBUTEIbHBIX
MaTepuanoB. B anekrponuke poTonurorpadus ucnoiab3yercs
s (opMUpOBaHUs penbe(HOr0 PUCYHKAa B CIIOE METajlia,
mmanexTpuka uinu [ ¢ npumenenneM (poTope3ucToB u uc-
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ToYHUKOB Y ®-n3nydenust B nporecce uzroropienus VC. B
3aBUCUMOCTU OT Tpebyemoro pasmepa snemeHtoB UC mpu-
MEHSIOT KOHTaKTHYIO (TIpH HU3KOM Pa3pEIICHUH) WU MPOCK-
LHMOHHYIO (TP BBICOKOM pa3pemieHuu) ¢GoToauTorpadpuu.
[Ipoeknuonnas ¢ortonurorpaduss oOecrneynuBaeT CO3JaHHE
CBUC tuna muaamuuyeckux O3Y émkocThio 1o 64 MoOur un
Oonee TMpHU HCMOIH30BAaHUU KOPOTKOBOJHOBOTO Y D—u3my-
YeHUsl SKCUMEPHBIX Ja3zepoB (A=193 um). [Ipu 3TOM MUHU-
MalibHbIE pa3Mmepsl 35ieMeHToB CBbUC orpaHuumMBarOTCA MH-
Tep—depennuent u audpakuenn csera u gocruraotr 0,35
MKM.

— fotolitografiya. Isiga hossas materiallardan istifado etmoklo
miixtolif n6v momulatlarin formalasdirilmasi tisulu. Elektro-
nikada fotolitografiya iS—in hazirlanma prosesindo fotorezist-
don vo UB-siialanmadan istifado etmoklo metal, dielektrik va
ya YK tabagods relyefli soklin formalasdirilmasi ii¢iin tatbiq
edilir. iS—in elementlorinin tolob olunan &lciilorindon asili
olaraq kontakt (ayirdetmo kigik olanda) vo ya proyeksiyali
(ayirdetmo yiiksok olanda) fotolitografiyalar totbigq edilir.
Proyeksiyali fotolitoqrafiya eksimer lazerlorin qisadalgali
UB-siialanmasindan (A=193nm) istifado etmoklo tutumu 64
Mbt vo daha ¢ox olan dinamik OYQ kimi IBIS—in yaradilma-
smi tomin edir. Bu zaman IBiS-in elementlorinin minimal
Olgiilori is1g1n interferensiyasi vo difraksiyasi ilo mohdudlasir
vo 0,35 mkm.—o catir.

Photoluminescence

— homonromunecyenyus. OOTOTIOMUHECIICHITUCH HA3bIBACTCS
JIOMUHECIEHITUS, BO30yK1aeMasi B BEIIECTBE MO/ ACHCTBHEM
ONTUYECKOTO H3TydeHHs: Y@ wiu BUIUMOTO JHAMAa30HOB.
Ecnmu oGmyuuts BemectBo (mromMuHO(Op) B M0OOM arperat-
HOM coCTOSSHUM Y@ WuIu BUIUMBIM DJIEKTPOMATHUTHBIM
u3NydeHueM, (OTOTIOMUHECIIEHTHOE W3Iy4YeHUE HCITyC-
KaeTcs IOCJIe TOTO, KaK B BEIIECTBE 3aKaHYMBAIOTCS TIPO-
IIECChl peNlaKCallid M YCTAHABJIMBAETCS KBAa3MPABHOBECHOE
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cocrosiune. Bpems samepxku cocraBmser (1072 - 1079 c.
MakcuMyM CIIeKTpa 3TOTO M3JIyYCHHUS CABHHYT OTHOCHTEIIb-
HO MaKCHMMyMa CIEKTpa BO30Y>KIAIOIIEr0 M3JIYUYCHHS B CTO-
pOHY MeHbIIUX YacToT (3akoH Crtokca - Jlommens). to cMe-
1eHne OOBACHIETCS TEM, UYTO YacTh MOTJIOIIAEMOU JIOMHU-
HO(DOPOM DHEPIUU PACCEUBACTCS B KPUCTALIMYECKOH pe-
IEeTKE B BUE TEII0BOM sHeprun. CreKTpsl BO30YKIAIOIIEro
U (OTOTIOMHUHECIIEHTHOTO M3JIyYeHHS MOTYT YaCTHYHO
MEPEKPBIBATHCA.

— fotoliiminessensiya. UB vo ya goriinan is1q stialarinin tasirilo
maddoda hoyacanlanan liiminessensiya fotoliiminessensiya
adlanir. ©goar istonilon aqreqat halinda olan madds (liimino-
for) UB vo ya goriinon siialarla isiqlandirilarsa, maddads
relaksasiya proseslori qurtardiqda ve kvazitarazliq hali yaran-
digda fotoliiminessensiya stialanmasi bas verir. Langima
miiddati (10%-107) san. toskil edir. Bu siialanmann spektri-
nin  maksimumu hayacanlasdiric1  stialanmanin  spektrinin
maksimumuna nisbaton kigik tezliklora dogru siiriismiis olur
(Stoks—Lomel ganunu). Bu siirtisma onunla izah olunur ki,
liminoforun uddugu enerjinin bir hissasi kristal gafasds isti-
lik enerjisi soklinda sapilir. Hayacanlasdirict vo fotoliimines-
sensiya siialanmalarinin spektrlori gisman {ist—iista diiga bilor.

Photopolymerisation

— ¢omononumepuzayua. OO0Opa3zoBaHuE TIOJIUMEPOB O]
JeCTBUEM CBeTa, TJaBHBIM oOpazoMm Y@ wusnydenus. Ocy-
IIECTBIISICTCS B Ta30BOM, KUIKOW M TBepaou ¢azax. K ¢oro-
MOJINMEPU3ALMA OTHOCST BCE (POTOXMMHYECKHE IPOIIECCHI
MOJYy4YEeHUS MOJIMMEPOB HE3aBUCUMO OT UX MEXaHU3Ma — Liel-
HOTO (TOJIMMEPU3ALMOHHOT0) WJIH CTYNEHYaTOro (TOJIHMKOH-
JEHCALlMOHHOTO). B mepBoM cityuae CBET CIY>KHUT TOJIBKO IS
VHUIMAPOBAHUS PEAKLMHU, KOTOpas Aajlee Pa3BHUBACTCS Kak
oObIYHAs MonuMepH3aiys. Bo BTOpoMm ciydae Kakablid dTam
pocra 1enu TpeOyeT MorJIONIeHHs] KBAaHTa CBETA.
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— fotopolimerlagma. Isigin, asason do UB siialanmanin tasirilo
polimerlarin yaranmasi. Qaz, maye va bark hallarda hoyata
kecirilir. Mexanizmindon asili olmayaraq polimerlorin alin-
masmin biitiin fotokimyavi proseslori fotopolimerlogmoya
aid edilir. Bunlar zoncirvari (polimerlosma) vo pillovari
(polikondensasiyali) mexanizmlordir. Birinci halda isiq an-
caq reaksiyanin baslanmasi li¢iin lazimdir, sonra iso reaksiya
adi polimerlosmada oldugu kimi inkisaf edir. Ikinci halda
polimer zoncirinin yaranmasinin har bir marhalosi isiq kvanti
udulmasini tolob edir.

Photoresistor

— ¢omopesucmop (@P). dotopesucropamu HaszbiBaroT 111
pUOOPHI, TPOBOJUMOCTD KOTOPBIX MEHSETCS IO/ JICHCTBHEM
cBeta. CylIeCTBYIOT MOHOKPHCTAUIMYECKHE W IJICHOYHEIC
@®P. OcHoBHbIMU XapakTepucTuKkamMu PP sABISAIOTCA: BOIBT—
amriepHasi, CBETOBasl (JIFOKCaMIIepHasi), CIICKTpalbHast M Yac-
TOTHasi xapakTepucTuku. OCHOBHBIMH TlapameTpamu OP sB-
JSIOTCS: paboyee HANPSHKEHUE, MAKCUMAIbHO JIOYCTHMOE
HanpsHKCHUE, TEMHOBOE COTPOTHUBIICHHUE, yNeIbHAS YYBCTBH-
TEBHOCTH, TIOCTOSIHHASI BpeMeHH U Jp. B kauecTBe marepua-
n0B it ®P mmpoko UCTONb3yITCs CYIbGUIBI, CEICHUIBI U
TEJUTYPHUIBI Pa3IMIHBIX DJIEMEHTOB, a TAKXKE COCMHCHUS TH-
ma A"'BY. B un(pakpacHoii 061acTi MOTYT GBITH HCIIONB30-
Baubl ®P Ha ocHoBe PbS, PbSe, PbTe, InSb, B obmactu Bu-
auMoro cBeta M OmmwkHero Y@ — CdS. ®P mmpoko mpume-
HSIOTCS BO MHOTHX OTPACiIsIX HAYKH M TEXHUKH. DTO OOBsC-
HSIETCS WX BBICOKOH UyBCTBUTEIHHOCTBIO, TIPOCTOTONH KOHCT-
PYKIIMH, MaJIbIMU ra0apuTaMyd U 3HAYUTEIHHOU OITYCTUMOM
MOIIIHOCTBIO paccesiHusl. 3HAYUTENbHBIA WHTEPEC IMPEICTaB-
JIgeT ucnonb3oBanue @P B ONTO3JIEKTPOHUKE.

— fotorezistor (FR). Isigin tosirilo kegiriciliyi doyison YK
cihazlar fotorezistor adlandirilir. Monokristal vo tobageli FR
movcuddur. FR-in osas xarakteristikalar1 volt-amper, isiq
(liks—amper), spektral vo tezlik xarakteristikalaridir. FR—in
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osas parametrlori bunlardir: is¢i gorginlik, maksimal icazo
verilon gorginlik, qaranliq miiqavimoti, xiisusi haossasliq,
zaman sabiti vo s. FR materiali kimi miixtalif elementlarin
sulfidleri, selenidlori va telluridlori, hamginin A"'BY birlss-
molori genis istifada edilir. IQ hissada PbS, PbhSe, PbTe, InSb
osasinda FR—lor, goriinon vo yaxin UB hissoda isa CdS
asasinda FR—lor istifads edils bilor. FR—lar elm va texnikanin
bir ¢ox saholorindo genis totbiq edilir. Bu onlarin yiiksok
hossasligi, konstruksiyasinin sadaliyi, oOlgiilorinin  kigik
olmasi,sopilon giiclin yol verilon giymatinin boyiik olmasi ilo
izah olunur. FR—in optoelektronikada tatbiqi bdylik maraq
kash edir.

Photosensitivity

— pomouyscmeumensnocms. CrnocOOHOCTh BEIIECTB pearu-
pOBaTh Ha BO3JCHCTBHE CBETA.

— fotohassaslig. Maddonin isigin tosirine reaksiya vermoa
gabiliyyati.

Photostereo-lithography

— gomocmepeonumozpagpusa. Cnocod moyydeHUss 0OBEMHBIX
U3JEUNA U3 )KUJIKUX (POTOMOIMMEPHU3YIOUINXCSI KOMITIO3UTOB
NyTEM IO CIOWHOM (OoTOmOIUMEpHU3AIUH JIa3epHBIM H3TyYe-
HUEM. DTOT CIOCOO MPUMEHSIETCS PU MU3TOTOBJICHUH JKCIIe-
PUMEHTANBHBIX MOJIeTIell U 00pa3I0B TEXHUYECKUX U MEJIU-
UHCKUX M3JETUN CIOXKHOM (opmbl, a Takke mpecchopm
pasznuuHoro HaszHaueHus. Dotocrepeonmutorpadusi CymliecT-
BEHHO COKpaIlaeT BpeMs, He0OX0oAuMoe JijIsi OTpaboOTKU KOH-
CTPYKIIMH HOBBIX WU3ICITHH.

— fotostereolitografiya. Fotopolimerloson maye kompozitlardon
lazer siias1 ilo laybalay fotopolimerlosdirmoak yolu ilo hocmi
momulatlarin alinma tisulu. Bu tisul miirokkob formali texniki
Vo tibbi momulatlarin eksperimental modellari vo niimunslori,
homginin miixtalif toyinatli pressformalar hazirlanarkon totbiq
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edilir. Fotostereolitografiya yeni momulatlarin konstruksiya-
sin1 15lomak ticlin lazim olan miiddati xeyli azaldir.

Photothyristor

— gomomupucmop. DPOTOTUPUCTOPOM HA3BIBAIOT (HOTOIJIEK-
TPUYECKUI MPHEMHUK HM3IYYCHUS C TpeMs wiu Oonee p-N
MePexX0JjaMH, OTIMYAIOMIMNACA OT OOBIYHOTO THPHCTOpPA TEM,
9TO BKJIIOYAETCS HE HAIPsDKEHUEM, a CBETOM. KOHCTpYKTHB-
HO (OTOTHPHUCTOP TMPEACTABISIET COO0H p—N—p—N-CTPYKTYpPY
U3 CBETOYYBCTBHUTEILHOTO MOHOKpHUCTa/ia (OOBIMHO W3
KPEMHHS), PACTIONIOKEHHYIO Ha MEJTHOM OCHOBAHHH M 3aKPhI-
Ty T€PMETUYHOH KPBIIIKONH C MPO3payHbIM Ui CBETa OK-
HOM.

OTnuuuTeNbHOW OCOOEHHOCTHIO KOHCTPYKUMU (OTOTUPU-
CTOpa SABJISIETCS BO3MOKHOCTh OCBEIICHHS OJTHOW M3 0a30BbIX
oOmacreii. HanpshkeHne BKIFOUEHUS] TUPUCTOPA YMEHBIIACT-
Csl C yBENMYEHHEM ocBelleHHocTU. [Ipu oTcyTcTBHM CBETO-
BOr'0 IOTOKA M YIPABJSAIOUIET0 TOKA (POTOTUPUCTOP HAXOIUT-
Csl B 3aIIEPTOM COCTOSIHMM M 4epe3 HEro MpOXOJUT TEMHOBOMH
Tok. [lepeBos TUpUCTOpPa B COCTOSIHHE C BBICOKOM MPOBOIU-
MOCTBIO OCYILIECTBIISIETCS CBETOBBIM BO3/eicTBUEM. Bennun-
Ha CBETOBOI'O ITOTOKA, HEOOXOAMMOTO JUIsl IepeBoia pOTOTH-
pHUCTOpa B COCTOSIHUE C BBICOKOM NMPOBOJUMOCTBIO, XapaKTe-
pU3yeT UyBCTBUTEIBHOCTh Hpubopa. OHa omnpenensercs
CHEKTPAJIbHBIM COCTaBOM H3Iy4YeHHsI, KO3((UIUEHTOM OT-
pakeHUs M MOTJIOLIECHUS] MOHOKPHUCTAJUIA, a TaKXKe 3a/laHHBI-
MU 3HAQUEHUSMHU DJICKTPUYECKUX MapaMeTpoB (HOTOTUpHUCTO-
pa: HampspKeHHEM MEepeKJIIOUeHHs, CKOPOCThIO HapacTaHUs
npsiMoro HanpsbkeHus u T.1. Ha pucynke nokazana BAX ¢o-
TOTUPHUCTOPA MIPH PA3IUYHBIX CBETOBBIX MOTOKAX.

CoBpemeHHbIe (OTOTUPUCTOPBI U3TOTOBJISIOT HA TOKU OT
HeckoJbkuX MA 10 500 A 1 HanpsKEHUsI OT HECKOJIbKUX Je-
catkoB B 10 3 xkB. MomHoCTh ynpaBisionero M3iay4eHus
npu maae Bousl 0,9 MM mopska (1-10°) mBr. ®ororn-
PUCTOPBI HAaXOAAT NPUMEHEHHE B PA3IMYHBIX YCTpOMCTBaxX
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— fototiristor. Fototiristor ii¢ vo daha c¢ox p-n kiigidi olan
fotoelektrik cihazdir. Adi tiristordan farqi ondadir ki, 0
gorginlikla yox, isigla qosulur. Konstruktiv olaraq fototiristor
mis althq tizorinds yerlosmis, soffaf pancarasi olan hermetik
qapaqgla ortiilmiis, isiga hossas monokristaldan (adston Si—
dan) hazirlanmis p—n—p-n qurulusdan ibaratdir. Konstruksi-
yanin asas forgli cahati odur ki, baza hissalorindon birini isig-
landirmaq imkaninin olmasidir. Isiglanma artdigca tiristorun
qosulma gorginliyi azalir. Isiq seli vo idaroedici caroyan
olmadigda fototiristor baglidir vo ondan garanliq coroyani
axir. Tiristorun yiiksok kegiricilikli hala ke¢masi isigin tasiri-
lo bas verir. Fototiristoru yiliksak kegiricilikli hala ke¢irmoak
iclin lazim olan is1q selinin giymaoti cihazin hassasligini xa-
rakterizo edir. Hossasliq siialanmanin spektral torkibi ilo,
monokristalin gaytarma vo udulma omsallar1 ils, homginin
fototiristorun elektrik parametrlorinin: asirma goarginliyinin,
diiz gorginliyin artma siiratinin vo s. verilmis qiymatlori ilo
toyin edilir. Sokildo is1q selinin miixtalif giymatlorindo
fototiristorun VAX—1 gostorilmisdir.

Miiasir fototiristorlar bir nego mA-don 500 A—o qodor
corayanlara, onlarla voltdan 3 kV-a godor gorginliklora
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hesablanir. Idaroedici siialanmanin giici 0,9 mkm dalga
uzunlugunda (1-10%) mVt-dir. Fototiristorlar miixtalif
avtomatik idaroetmo vo miihafizo qurgularinda, homginin
yiiksok gorginlikli ¢evirici qurgularda tatbiq edilir.

Phototransistor

— gomompanzucmop. DOTOTPAaH3UCTOPOM HA3BIBAIOT (POTO-
INEKTPUUYCCKUM TPUEMHUK U3TyueHUs, (HOTOUYBCTBUTEIb-
HBIM 3JIEMEHT KOTOPOTO MMEET CTPYKTYpy TpaHzucropa. Kak
¥ OOBIYHBIN TPaH3UCTOP OH UMEET N—-p—N Wiu p—N—p CTPyK-
Typy. B otnnuune ot GunosisipHOro TpaH3ucTopa, y GoToTpaH-
3UCTOpa OTCYTCTBYET OJJICKTPUUYECKUM KOHTAaKT K 0aze, a
yIpaBJeHUE TOKOM 0a3bl OCYIIECTBISACTCS MyTEM U3MEHEHUS
ee ocenieHusA. [loaToMy 0OBIMHO (HOTOTPAH3UCTOP HUMEET
TOJIbKO JIBa BBIBOJA — IMUTTEPHBIM M KOJUIEKTOpHBINA. OcBe-
maeTcs OOBIYHO OJHA M3 Tpex objacTel WM BCE BMECTE.
HaubGonbmas 3¢¢dekTuBHOCTh TOCTUTaeTCsl MPU OCBELICHUU
6a30Boi 007aCTH.

Bxirouaercs dotorpansuctop mo cxeme ¢ Ob, O2 u OK
WIM KaK JMOJ C OTKIIOYEHHOW 0a30ii, SMUTTEPOM WM KOJ-
nexkropoM. Ha puc.] moka3zanbl BapHaHTBI AUOAHOTO BKIIIO-
4yeHus (OTOTPaH3UCTOPA, a Ha pHc. 2 — ero BAX mpu pa3HbIx
3HAYEHUSX CBETOBOT'O IMOTOKA.

bunonsapueiit  ¢poToTpaH3ucTOp 00MamaeT HauOOIBINCH
YyBCTBUTEJIIBHOCTBIO K OCBEIIEHHIO 0a30BOi 00JacTH Mpu
BKJIIOUEHNH 1o cxeme ¢ OD m oTkiIroueHHoN Oasze. OgHako
Hanuuue 0a30BOTO BBIBOJA TMO3BOJISIET MCIOJIB30BAaTh HE
TOJIBKO ONTHYECKOE, HO U AJIEKTPUUYECKOE YIpaBlIEHUE, OCY-
LIECTBJIATh KOMIIEHCALIUIO BHEITHUX BO3/ICHCTBUM.

[Tpumensitorest hoToTpaH3zucTopsl B dorotenerpadun, do-
ToMeTpuu U GoToTenePOoHUN, B yCTPOMCTBAX BBOJA U BHIBO-
na B OBM, B kuHodoTOAMNIapaType, i PETUCTpaIiii BUIU-
MOT0, yJIbTPa(pHOIETOBOTO M MH(PPAKPACHOTO HIITYUCHUU U
ApyTuX 00JacTaX.

129



1 L L
T 'S o

Pucynok 1. luonnoe BxitoueHue HOTOTPAH3UCTOPA C OTKITIO-
4YeHHO# 6a3oii (a), smutrepoMm (b) u komnekropom (C).
Sokil 1. Fototranzistorun agiq bazali (a), emitterli (b)
Vo kollektorlu (¢) qosulma sxemlori

Pucynok 2. BAX ¢oro-tpan- I
suctopa no cxeme OB (OK) O >D3>D,>D;>0
IIPpH PA3HBIX 3HAYCHUAX CBCTO-
BOT'O TIOTOKA | D4

D,
Sokil 2. Isiq selinin miixtalif [ — D,
giymetlorindo UB (UK) sxemi D,
tizro fototranzistorun VAX-1 D=0

0 _ Uk
IT (Iuar)

— fototranzistor. Fototranzistor foto hoassas elementi tranzistor
qurulusuna malik olan fotoelektrik gobuledicidir. Adi tran-
zistor kimi o da n-p—n vo ya p—n—p qurulusa malikdir. Lakin
bipolyar tranzistordan forqli olaraq fototranzistorda bazanin
elektrik ¢ixis1 yoxdur, baza corayani iso onun isiqlanmasinin
doyismoasi ilo idara edilir. Odur ki, fototranzistorun iki ¢ixisi
olur: emitter vo kollertor ¢ixislari. Ug hissadon biri vo ya har
tici birlikds isiqlandirilir. ©n yiiksok effektivlik baza hissosi
isiglandirildigda alinir.

Fototranzistor UB, UE vo UK sxem iizra, yaxud bazasi,
emitteri vo ya kollertoru ayrilmis diod kimi qosula bilar. Sakil
1-da fototranzistorun diod kimi qosulma variantlari, sokil 2—
do iso isiq selinin miixtalif giymatlorinds onun VAX—
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gostorilmisdir. UE sxem iizro qosulduqda vo baza hissasi
ayrildiqda, bipolyar fototranzistor bazanin isiqlandirilmasi
zamani an yiiksok hassasliga malik olur. Lakin, baza ¢ixisinin
olmasi tokco optik yox, hom do elektrik idarsetmadan istifado
Vo xarici tasirlori kompensasiya etmoys imkan verir.

Fototranzistorlar fototeleqrafiyada, fotometriyada vo foto-
telefonlarda; EHM-nin daxil/xaric—etmo qurgularinda; ki-
nofotoaparatlarda; goriinan, UB va IQ siialarin qeyd edilmasi
ticlin va S. sahoalords istifads olunur.

Physical electronics

— ¢huzuueckan nekmponurka. O61aCTh HAYKH, 0OBEIUHSIONIAS
(dbyHIaMeHTaIbHbIC TCOPETHUYCCKHE MPEJICTABICHUS W TPU-
KJIAJHBIC WCCICAOBAHMS (PU3UYECKUX OCHOB AJICKTPOHUKH:
3aKOHOMEPHOCTH JIBMDKCHHUS JJICKTPOHOB, HOHOB, aTOMOB,
MOJICKYJI ¥ KBAaHTOB HM3JIYUCHHMSI; MX B3aMMOJICHCTBUE C IJICK-
TPOMarHUTHBIMU MOJISIMU B BaKyyMe, pa3iMYHbIX cpenax (ra-
3ax, )KMJIKOCTSX, TBEPJIOM Telie, TUIa3Me); TEOPETUUECKHE U
AKCIIEPUMEHTANIbHBIE O0OCHOBAHHSI MPHUHIUIIOB JIEUCTBUS
ANEKTPOHHBIX PUOOPOB.

— fiziki elektronika. Elektronikanin fiziki osaslar1 barado
fundamental nozari tasovviirlori va tocriibi tadgiqatlar: birlos-
diran bir elm sahasidir. Bura elektron, ion, atom, molekul va
isiq kvantlarinin harokat ganunauygunluglari; onlarin vaku-
umda, miixtolif miihitlords (gaz, maye, bark cisim vo plazma-
da) elektromaqnit sahalori ilo qarsiligh tasiri; elektron cihaz-
larin is prinsipinin nozari Vo tocriibi asaslandirilmasi aiddir.

Piezoelectric

— nve3zornrekmpukK. JudNEeKTpUKH, B KOTOpBIX HaOIromaercs
€309 (}HEKT, TO €CTh NUINEKTPUKH, KOTOPhIE MOTYT JTHOO
noJ1 AeUCTBUEM J1ehopMaliii UHIYLUPOBAThH dJEKTPUUECKUI
3apsii Ha CBOEH MOBEPXHOCTH (MPsMON Mbe303(pdeKT), b0
MOJT BIIMSTHUEM DJIEKTPUUYECKOTO oISt AeopmupoBaThes (00-
patHbIil be303¢dekT). Mexay MeXaHMYEeCKUMHU U DIIEKTPH-
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YCCKHMMHU NMCPCMCHHBIMU H3.6J'IIOI[3,CTC$I JIMHEWHAas CBSI3b (nep—
BblE — Jle(hopMalMsl U MEXaHUUYECKOE HAIPSKEHUE; BTOPbIE —
nmoJriapru3anus, HAIIPSXKCHHOCTD 3JICKTPHUYCCKOI'O ITOJIA, 3JICK-
TpUYECKasi HHIYKLHUSA).

— pyezoelektrik. Pyezoeffekt miisahidoa olunan dielektrik, yani,
deformasianin tasirilo sothindo elektrik yiiklori induksiyala-
nan (diiz pyezoeffekt) va yaxud elektrik sahasinin tasirilo de-
formasiyaya ugrayan (oks pyezoeffekt) dielektrik. Mexaniki
Vo elektrik parametrlori arasinda xotti asililiq miisahido olu-
nur. Birincilora deformasiya vo mexaniki garginlik, ikincilora
polyarlasma, elektrik sahasinin intensivliyi, elektrik induk-
siyas1 aiddir.

Piezoelectric converter (crystal transducer, bender transducer)

— nve3zodnekmpuyeckuil npeoopazoeamensv (Illlp.). 1lbe3o0-
ANEKTPUYECKUN TpeoOpa3oBaTenb — 3TO AIIEKTpOMEXaHUYe-
CKUU WJIU DJIEKTPOAKyCTHUECKH MpeoOpa3oBarTesb, AeUCTBHE
KOTOpPOTO OCHOBaHO Ha Mbe303JekTpuueckoM 3¢ dexre. Oc-
HoBHas 4acTh [IIlp cocToUT U3 OTAENbHBIX WU 00BEAUHEH-
HBIX B TPYNIbl, 3JIEKTPUYECKH U MEXAHUYECKH CBSI3aHHBIX
IpyT € IPYroM Ibe303JeMEHTOB. [1be30371eMEeHT — 3TO U3ro-
TOBJICHHBIN W3 IbE303JEKTPUKA JETalb MPOCTOU T€OMETpHU-
yeckoil (hopMbl (CTepIKEeHb, MIACTHUHKA, TUCK U T. I.) C HAHe-
CEHHBIMU Ha UX MOBEpXHOCTH 3iekTponamu. I1IIp npumens-
I0TCA B PA3IMUHBIX O00NACTAX TeXHUKH (Y3—TEXHOJOTHUU H
ne(pEKTOCKONHIH, TUAPOIOKAIINH, PAAUOBEIIaHUN, BUOPOMET-
pHUH, aKyCTOSJIEKTPOHUKE) B KAUECTBE M3TydaTeNel U mpuém-
HUKOB Y3, 3JIEMEHTOB T'MAPOAKYCTUYECKUX aHTEHH, MUKPO-
¢$hoHOB U THIAPO(POHOB MHE30AIEKTPUIECKUX TpaHCHOpMaTO-
POB, p€30HATOPOB, PUIBTPOB U JIP.

KIIJ IIp cyumecTBEHHO 3aBUCHUT OT BEJIIMYHMHBI COIPO-
TUBJICHUS] HArpy3Kd U OT BEJIUYUHBI 3JIEKTPUUECKOTO COMPO-
tuBneHust npeodOpaszosarens. KIIJ[ IIlp moxer mocrurarthb
40-70%. MakcumanbHas MOITHOCTh, KOTOPYIO MOKET pa3BH-
Bathb [IIIp, orpanuuuBaeTcss BeTWYMHAMHU AOMYCTHUMBIX Ha-
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NPsOKEHHOCTEH JICKTPUYECKOTO TOJIT U MEXaHHMYECKHX Ha-
npsbxenui B I p.

— pyezoelektrik ¢evirici (PeC). Pyezoelektrik ¢evirici — is
prinsipi pyezoeffekto osaslanan elektromexaniki vo ya
elektroakustik ¢eviricidir. PeC—nin asas hissasi bir—biri ilo
elektrik vo ya mexaniki rabitasi olan ayri—ayr1 vo ya qrup
soklinda birlogmis pyezoelementlardir. Pyezoelement — pye-
zoelektrikdon hazirlanmis vo sothindo elektrodlar yaradilmig
sado hondasi formali (¢ubug, 16vha, disk va s.) elementdir.
PeC texnikanin miixtalif sahalorinds (ultrasss texnikasi vo
defektoskopiyasi, hidrolokasiya, radioyayimlar, vibrometriya,
akustoelektronika) ultrases siialandiricist vo Qgobuledicisi
kimi; hidroakustik antennalarin elementlori kimi; pyezoelek-
trik transformatorlarin, rezonatorlarin, siizgaclordo mikrofon
va hidrofon kimi va s. totbiq edilir.

PeC—nin fi.o.—1 yik miigavimatindon va geviricinin
elektrik miigavimatindan ¢ox asilidir vo 40-70% qiymaot ala
bilor. PeC—nin maksimal giicii PeC—doa elektrik sahasinin in-
tensivliyinin vo mexaniki garginliyin buraxila bilan giymatle-
ri ilo mohdudlasir.

Piezoelectric device

— nbezodnekmpuueckue npubopwvr (IIIII). YcrpoiictBa pas-
JIMYHOTO HAa3HAYEHUs, B KOTOPHIX HAa OCHOBE MPSIMOTO WIIU
00paTHOTO MbE303JIEKTPUUECKOro A dexTa OCyIIeCTBISIETCS
npeoOpa3oBaHre MEXaHUYECKON SHEPTUU B IJIEKTPHUECKYIO
WK HA00OpOT C IIEJIbI0 TeHEpaIluu CUTHAJIOB, UX TepenadH,
bunbTpanuu, u3MepeHuss U T.A1. KOHCTPYKTHBHO BBIMOIHS-
I0TCS B BUJE OTAETbHBIX OjokoB. Bee amementst 1311 pas-
MeIIaTcs T00 Ha TIeYaTHOM 1iaTe, 1ubo B kopiryce MC. B
3aBucuMocTu oT HazHaueHus 1211 nonpaznensitorcs Ha cie-
OYIOIIME OCHOBHBIE TPYNINbl: HU3JIy4aTed aKyCTUYECKHX
BosiH, npuemubie [1311, ycunurensusie 1911, mpeoOpaszoBa-
TEJIU, NbE303JIEKTPOHHbIE yCcTporcTBa. [1o mpuHnumy nencr-
BUsI BCE IbE303JEKPUUECKHE IMpeoOpa3oBaTeIN IEIATCS Ha
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tpu rpynnsl: 11011, ucnons3ytomue npsmoi mbe303PQeKT;
[13I1, ucnonb3ytoue odpaTHbIi nbe303ddext; 1911 mapa-
METPUYECKOTO THIIA, HCIIOJIB3YIOMINE OJHOBPEMEHHO MPSMOU
u oOpatHbiil Tbe303¢dexTsl. locronncTBamu 1311 sBastor-
Csl BBICOKAsl JTMHEWHOCTh XapaKTePUCTHK, TUPOKUE JTUHAMHU-
YEeCKME M YaCTOTHBIC THAMAa30HbI, MPOCTOTA KOHCTPYKIIUU M
BBICOKasI HAICKHOCTh TIPU IKCILTyaTalny.

— pyezoelektrik cihazlar (PEC). Signallarin generasiyasi, otii-
riilmasi, siizgacdon kegirilmasi, 6l¢iilmasi vo s. magsadlarlo
diiz vo ya oks pyezoeffekt hesabina mexaniki enerjinin
elektrik enerjisina va ya aksina ¢evrilmasi bas veran miixtalif
toyinatl cihazlar. Konstruktiv olaraq ayri—ayr1 bloklar soklin-
do hazirlanir. PEC—in biitiin elementlori ¢ap platasinda vo ya
[S—in govdoesindo yerlosdirilir. Toyinatina gdra PEC—lor
asagidaki osas qruplara boliiniir: akustik dalgalar stialandiri-
cilari, gabuledici PEC—lar, giiclondirici PEC—lar, ¢eviricilar,
pyezoelektron qurgular. Is prinsipina gora PEC—lor ii¢ qrupa
boliiniir: diiz pyezoeffekto asaslanan PEC—lor; oks pyezoef-
fekto asaslanan PEC—Ilar; eyni zamanda hom diiz, ham do aks
pyezoeffekto osaslanan parametrik PEC—lor. PEC—larin asas
ustiinliiklori xarakteristikalarinin tam xottiliyi, genis dinamik
Vs tezlik diapazonlari, konstruksiyasinin sadaliyi va etibarlili-
ginin yiiksok olmasidir.

Piezoelectric semiconductor

— novesononynposoonuxu (ILIII1.) — I1be3030eKTpUUECKIEC Ma-
tepuansl, obnagarorue I1IT croiictBamu. B ILIIII., xak u B
MbE30IMDIIEKTPUKAX, HAOII01aeTCsl MPSMON U OOpaTHBIN The-
3oanekTpuueckuii apdexr (cm: Piezoelectric). TLIIT sBs-
1oTcsi HekoTopbie diemenTtapubie [1I1 (Se, Te), coenuneHus
A""BY (GaAs, GaP, InSb u mp.) u A"BY' (GdS, ZnO, ZnS u
ap.). ITbe3031ekTpudyeckuMu cBoiicTBaMu oo0JianaroT SiC, co-
eIMHEHUS A'VBV'(GeTe, SnTe u ap.), KOTOpBIE OJHOBPEMEH-
HO XapaKTEpU3YIOTCA M CETHETOIEKTPUUYECKMMH CBOMCTBA-
MH.
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Baxupim mnapamerpom ILIIIL. sBaserca xoddduuueHt
anekTpoMexanndyeckoi ceszu K. Benmnunna K® mokassiBaer,
Kakasi JoJisl 3HEpPIruu ynpyrou aegopmanuu (3IE€KTpUUYECKOM
SHEPTUU) MOKET MPEBPATUTHCS B ANEKTPUUECKYIO SHEPTHUIO
(anepruto ympyroit nedopmanun). Kospduuuent K 3aBucur
OT HaIpaBJIEHUs SJIEKTPUYECKOrO MOJs, OT BO30YX AaeMOil
YOpYroi MOJbl U CHJIBHO MEHSETCSI OT KpUCTallla K KpUCTaJl-
ay.

Bricokoomusbie ILIIII. mpumeHSIOTCS B KadecTBE IbE30-
ANEKTPUUYECKUX MpeoOpa3zoBaTenell 1 reHepauuu 1 npuéma
V3, B Y3 nedexrockonuu, B aKyCTUYECKUX JIMHUSAX 3a7EPiK-
KH, aKyCTOONTHYECKMX YCTpoucTBax (cMm. Acoustooptics).
Hcnonb3oBaHue aKyCTO3JIEKTPOHHOIO B3aWMOJACHCTBUS B
[LIIII. mo3BosseT co3aaBaTh yCWiIHTENU Y 3-BOJH, (a3zoBpa-
miaTeNyd M mpeoOdpa3oBaTesid 4acTOThl, YCTPOHCTBA aHAIOTO-
BO 00pabOTKU PaMOCUTHAJIOB.

— pyezoyarimkeciricilar (PYK). YK xassolorino malik olan
pyezoelektrik materiallar. Pyezodielektriklords oldugu kimi
PYK-do do diiz vo oks pyezoeffekt miisahidoa olunur (bax:
Piezoelectric). Bazi elementar YK—lor (Se, Te), A"'BY (GaAs,
GaP, InSb va s.) vo A"BY! (GdS, ZnO, ZnSvs s.)birlosmalari
PYK—dirlor. Bundan basga, SiC, A"VBY'(GeTe, SnTe vs s.)
birlosmoalari do pyezoelektrik xassalarina malikdirlar vo eyni
zamanda hom do seqnetoelektrik xassalorilo Xxarakterizo
olunurlar.

PYK-nin mithiim parametrlorindoan biri K elektromexaniki
rabito smsalidir. K* komiyyati elastiki deformasiya enerjisinin
(elektrik enerjisinin) hansi1 hissasinin elektrik enerjisina
(elastiki deformasiya enerjisino) gevirilo bilocayini gostarir. K
komiyyati elektrik sahasinin istigamotindan, hayacanlasdi-
rilan elastiki moddan asilidir vo kristaldan kristala ke¢dikca
cox doyisir.

Yiiksok miigavimatli PYK-lor US—i generasiya va gobul
etmok iiclin pyezoelektrik ceviricilor kimi, US defektosko-
piyada, akustik longitmo Xatlorindos, akustik optik qurgularda
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(bax: Acoustooptics) totbiq edilir. PYK-do akustik—optik gar-
silight tasirdon istifado olunmasi US—dalgalarin giiclondirici-
lori, faza dondoricilori vo tezlik geviricilori, radiosignallarin
analoq emal1 qurgular1 yaratmaga imkan verir.

Piezoelectric transducer

nvezoriekmpuueckuil npeoopazosamensy (I1311p). Tlpeo6-
pa3oBaTeNb ANEKTPUUYECKON ISHEPTrUU B MEXaHUYECKYIO WIIH
HA00O0pPOT, JACHCTBHE KOTOPOTO OCHOBAHO HA MBE303JICKTPH-
yeckoM 3¢ dexre. OcuoBy IIDIIp. cocTaBnstoT OAUH WU He-
CKOJIBKO TThE303JIEMEHTOB, OOBCIMHEHHBIX B TPYMIIBI, DJICK-
TPUYECKA U MEXAHUYECKU CBSI3aHHBIX MEXay cobOoit. [19IIp
KJIaCCH(PUIIMPYIOT TIO CIETYIOIIUM TPU3HAKAM

no BUAy TNbe303PdeKra: MexaHodIeKTpuueckue (MpsMoit
nbe303¢(eKT) U 3nekTpomMexaHuyeckue (0OpaTHBIA Mbe30-
s dekr);

0 HA3HAYEHUIO: MbE30NPUEMHUKH, M3JIydaTelld, TeHepaTo-
pBL, TpaHC(POPMATOPHI;

0 BHJAY BO3ACHCTBYIOIIETO CHUTHAJIa: CTaTUYECKHE, pPe30-
HaHCHbIE, IIMPOKOIOJIOCHbIE;

pyezoelektrik gevirici (PEC). |s prinsipi pyezoelektrik effek-
tino osaslanan, elektrik enerjisini mexaniki enerjiya va ya
mexaniki enerjini elektrik enerjisina ¢eviron qurgu. PEC—in
asasmni bir vo yaxud qrup soklinds birlosdirilmis, aralarinda
elektrik vo mexaniki rabits olan bir ne¢o pyezoelement toskil
edir. PEC asagidaki alamatlorina gors tosnifatlasdirilir:
pyezoeffektin noviino gora: mexaniki—elektrik (diiz pyezoef-
fekt) vo elektromexaniki (oks pyezoeffekt);

toyinatina gora: pyezogobuledicilor, siialandiricilar, genera-
torlar, transformatorlar;

tosiredici signalin noviino gora: statik, rezonans, genis zolaqli.

Piezoelectronics

nvezodiekmponuka. HanpaBieHUe SJCKTPOHHKH, OXBaThl-
Barolee pa3paboTKy M MPAKTHYECKOE HMCIIOJIb30BAHUE MPH-
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O0pOB M (PYHKIIMOHAJIBHBIX YCTPOUCTB, IEHCTBYIONIMX Ha OC-
HOBE MbE303JIEKTpUYecKoro 3dgdekra. YcTpoiicTBaMu Mbe30-
AEKTPOHUKH SIBJISIFOTCS: MHTETPATBHBIC IThE303JICKTPUIECKIEC
¢unbTpel Ha OAB wnu [1AB; V3 nuaun 3afepxku; amIuiu-
TyaHbIe, (Pa30BBIC W YACTOTHBIC JCTCKTOPBHI U MOJIYJIATOPHI;
MBE30TPAHCPOPMATOPEI; DIEMEHTHI IMaMATH; COTJIACOBAaHHBIC
GUIBTPBI PAJMOCUTHAIIOB; CTAOWIIBHBICE MHKPOTECHEPATOPHI;
BTOPHYHBIC HCTOYHUKH TMTUTAHUS U Ap. [ TaBHBIM 3JIEMEHTOM
MbE302JICKTPOHHBIX YCTPOMCTB SBISETCSA MbhE303JICKTpUYE-
ckuil BuOpaTop. B ycTpolicTBax mbe303JIeKTPOHUKU HCIIOJNb-
3YIOTCS YJbTpPa— THUIEP3BYKOBBIC BOJHBI U 3JICKTPOMArHUT-
Hble KoneOanus B auama3zone yactoT or 10 kI mo 1,5 I'T'.
CTaOUIBHOCTh MBE303JIEKTPOHHBIX YCTPONCTB Ha OCHOBE
KBapIIEBBIX YaCTOTHO—CCJICKTHBHBIX 3JICMECHTOB JOCTHUTACT
BEJIMYHHBI TTopsiaka 5107, Ha OCHOBE ITbE30KEPAMHUUYCCKUX —
MopsiIKa 10°. [1pe30351eKTpOHHBIE TPUOOPHI MTUPOKO MPUME-
HSIOTCA B YCTPOMCTBAaX PaJMOTEXHUKHU U JaJIbHEN CBsI3HU, CUC-
TeMax aBTOMAaTUYECKOTO YIPaBJICHHS, BBIUUCIUTEIbHbBIX
yCTpOICcTBaxX U Ap.

— pyezoelektronika. Elektronikanin is prinsipi pyezoelektrik
effekto asaslanan cihaz vo funksional qurgularin islanmasi va
totbiqi masalalarini ohata edan bir istigamatidir. Hocmi va ya
sathi akustik dalgalar {izarinds inteqral pyezoelektrik siizgac-
lor, amplitud, faza vo tezlik detektorlar1 va modulyatorlari,
pyezotransformatorlar, yaddas elementlori, radiosignallarin
uzlagdirilmig siizgaclori, stabil mikrogeneratorlar, tokrar gida
monbalari va s. pyezoelektronikanin qurgularidir. Pyezoelek-
tron qurgularmin osas elementi pyezoelektrik vibratordur.
Pyezoelektron qurgularinda ultra— vo hipersas dalgalari vo
10 kHs+1,5 QHs tezlik diapazonunda elektromaqnit rogslori
istifado edilir. Tezlik segici kvars elementlori osasinda pye-
zoelektron qurgularinin stabilliyi 5-107 tortibinda, pyezoke-
ramika asasinda — 107 tartibinds olur. Pyezoelektron qurgu-
lar1 radiotexnika va uzaq rabito qurgularinda, avtomatik ida-
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roetmo sistemlarinds, hesablama qurgularinda vo s. genis tot-
biq edilir.

Piezooptic effect (photoelasticity, elasto-optical effect)

— nvezoonmuueckuii Ippexm 1103 (homoynpyzocms, na-
cmoonmuyeckuil 3¢hpgpexm).

Bo3HHKHOBEHHE ONTHYECKON AHU3OTPONMHM B TEPBOHA-
YJaJIbHO M30TPOITHBIX TBEPJBIX TeaX (B T. Y. MOJMMEpax) MO/
JNEUCTBUEM MexaHuudeckux HampspkeHuid. 110D — cneacteue
3aBUCHUMOCTH JTUAJICKTPUICCKON MPOHHUIIAEMOCTH OT Jedop-
Maruu. [Ipu 0THOOCHOM pPACTSHKEHUW WM COKATUU MPO3pad-
HOE M30TPOITHOE TEJI0 MPHOOpPETAET CBOKWCTBA ONTHYCCKHU O/I-
HOOCHOT'O KPHCTaJUIa C ONTHYECKOH OChI0, TapalIeIbHON OCH
pacTspkeHus win cxarus. [Ipu Gosee CIoKHBIX AedopMariu-
X, HApuUMep MpH JBYCTOPOHHEM pPaCTsDKCHHH, oOpasell
CTAaHOBUTCS ONTHYCCKH JIBYOCHBIM.

— pyezooptik effekt POE (fotoelastiklik, elastik—optik effekt) .
Mexaniki gorginliklarin tasirilo baslangic halda izotrop olan
maddolords (o ctimladon polimerlards) optik anizotropiyanin
yaranmasi POE adlanir. POE dielektrik niifuzlugunun defor-
masiyadan asililiginin naticasidir. Saffaf cisim bir istiqgamatdo
dartildiqda va ya sixildigda o, optik oxu dartilma va ya sixil-
ma istigamatina paralel olan optik biroxlu kristal xassalori ga-
zanir. Daha miirokkob deformasiyalar zamani, masalon
Ikitorafli sixilma zamani, niimuns optik ikioxlu olur.

PIN diode

— PIN-nuon (pezyrupyemotit pezucmuenutii ouod). Paznosu-
HOCTh JHOJIa, B KOTOPOM MEXIy N— U pP— OOJaCTSIMH
HaXxoauTcsl coocTBeHHbIN (anri.: intrinsic) IIT (i—o6macts). p
¥ n 00JIaCTH KaK MPaBUJIO JETUPYIOTCS CHIBHO, TaK KaK OHH
9acTO HCIOJB3YIOTCS JJI1 OMUYECKOTO KOHTaKTa K MEeTaslly.
[Iupoxkas i—o6macte nenaetr PIN—anoa 1uioXum BBIPSMU-
TEJeM, HO C JAPYTrOd CTOPOHBI ATO MO3BOJISIET KCIIOJIB30BATh
ero B arTeHroaTopax (cm.: attenuator), ObICTpPBIX MepexIroya-
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TENAX, (POTONETEKTOpaX, a TaKKe B BHICOKOBOJIBTHOW JIIEK-
TPOHUKE.

Ha auzkux vacrorax mis PIN-muona cnpaBeaniuBel Te ke
ypaBHEHUS, YTO W I 0ObraHOTO. Ha BBICOKHMX dYacToTax
PIN-muon Bemer ceOsi Kak MPAKTHUYECKH HUIACATbHBIM
pesuctop — ero BAX nuHeliHa naxe mpu OYEHb OOJBIITUX
HaANPSOKEHHUSIX. BBICOKOYAacTOTHOE COMPOTUBJICHHE OOpaTHO
MIPONOPLHOHAIBHO MMOCTOSHHOW COCTABJISAIOIIECH TOKA, MPOTe-
karomemy depe3 PIN—muon. Takum oO6pa3om, MOKHO BapbH-
poBaTh 3HAYCHHE COINPOTHUBIICHUS B IIMPOKHX Mpeaeiax —
oT 0.1 Om go 10 KOM — MeHsIsl TOCTOSHHYIO COCTAaBJISIIO-
IIYIO TOKA.

B nexotoprix ¢oronmerekropax, Takux kak PIN—doro-
aoael U (poToTpaH3UCTOPHl (B KOTOPBIX mepexon Oasa-
komtekTop siBnsercs PIN-guomom), PIN—cTpykTypa ucnosb-
3yeTcs I pean3aiyy PYHKIMH ISTEKTUPOBAHUSI.

ITo o6nactu mpumenenust PIN—muoasr moapaszaenstor Ha:
CMECHUTEINIbHbIE, JETEKTOPHbIE, MapaMeTpUUYecKue, MepeKiIro-
YyaTelbHbIE M OrPAaHUYUTENIbHbIE, YMHOXXHUTEIbHbIE M Hac-
TpOEUYHbIE, TeHEPATOPHBIE.

PIN-diod (tanzimlanan rezistiv diod). n— va p— hissalor
arasinda moxsusi (ing.: intrinsic) YK (i-hisso) yerloson diod
novii. Bir gayda olarag p—ve n-hissalor giiclii asqarlanir:
onlar ¢ox vaxt metal ilo omik kontakt yaratmaq tigiin istifado
olunur. Enli i-hissayo goro PIN—diod pis diizlendirici olur.
Digor torofdon bu hal onlardan attenyuatorlarda (bax:
attenuator), siiratli asiricilarda, fotodetektorlarda, homginin
yiiksok gorginlikli elektronikada istifado etmoyo imkan verir.

Asagi tezliklordo adi diodlar iigiin olan tonliklor PIN—
diodlar ii¢iin do dogrudur. Yiiksok tezliklordo PIN-diod
Oziini demok olar ki, ideal rezistor kimi aparir: onun VAX—1
hotta cox bdyiik garginliklordo belo Xottidir. Yiiksok tezlik-
lordo miigavimot PIN—dioddan axan coroyanin sabit toplanani
ilo miitonasibdir. Belalikls, corayanin sabit toplananini doyis-
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moklo miigavimati genis diapazonda (0,1 Om—dan 10 kOm-a
goadar) doyismoak olar.

Bozi fotogeydedicilords, mosalon, PIN—fotodiodlarda va
fototranzistorlarda (burada baza—kollektor kegidi PIN—diod-
dur) PIN—qurulus qeydedici funksiyasin1 hoyata kegirmok
ticiin istifado edilir.

Totbig saholorino goro PIN—diodlar garisdirici, qeydedici,
parametrik, asirict vo mohdudlasdirici, vurucu vo sazlayici,
generator diodlar1 kimi qruplara boliiniir.

Pinch of region

— pexcum omceuku (ounonapnozo mpanzucmopa). B pexume
OTCEUKH 00a p—n IMepexoja TPaH3UCTOpa CMEIICHBI B 00paT-
HOM HarpaBlieHHH. B TakoM pe:kUMe TOK KOJUIEKTOpa MMEeT
MHUHHMAJILHOE 3HAYCHHE, PABHOE TOKY CAMHUYHOIO p—n Tie-
pexojia, CMEIIEHHOr0 B 0OpaTHOM HampaBiIeHUH. TOK 3MHUT-
Tepa UMEET MPOTHBOIOJIOKHBIN 3HAK M 3HAYUTEIILHO MCHBIIIE
TOKa KoJutekTopa. [103ToMy BO MHOTHX CITy4asiX €ro CYMTaoT
paBHBIM HyHO: [5=0. Tok 6a3bl MPUOIUZUTEIHHO PAaBEH TOKY
KOJUIGKTOpa. PeXHM OTCEYKM XapaKTepu3yeT 3arepTroe Co-
CTOsiHUE TpaH3ucTopa. OH MIMPOKO WCIIONB3YETCSI B HM-
MyJIbCHBIX YCTPOWCTBAX, I/ie¢ OWMOJSPHBIN TPaH3UCTOP BBI-
MOJHSCT (PYHKIMU 3JCKTPOHHOrO Kitoya (cMm. Taroke: Mode
of operation of bipolar transistor).

— ayirma rejimi (bipolyar tranzistorun). Ayirma rejimindo
tranzistorun har iki p—n kegidino oks gorginlik totbiq edilir.
Belo rejimdoa kollektor corayani oks goarginlik totbiq edilmis
tok p—n kegidin coroyanina borabor olan minimal giymot alir.
Emitter coroyani1 oks isarali olur vo kollektor caroyanindan
cox kicikdir. Odur ki, bir ¢ox hallarda o sifra barabar goabul
edilir: [z=0. Baza coroyani togribon kollektor caroyanma
borabordir. Ayirma rejimi tranzistorun bagli voziyyatini
xarakterizs edir. Bu rejim bipolyar tranzistorun elektron acar
funksiyasini yerino yetirdiyi impuls qurgularinda genis
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istifada edilir. (bax hamginin: Mode of operation of bipolar
transistor).

Planar epitaxial technology

— NAGHAPHO—INUMAKCUAIbHAA mexHoao2uA. 1Ipu n3rorosie-
Huu coBpemeHHbIX [T npubopos u MC mupoko npumeHser-
Cs TUIAaHAPHO—AIUTAKCHAIIbHAS TEXHOJIOrUA. B 3TOM TexHon0-
TMY Ha MOHOKPHUCTAJUINYECHE TOJJI0KKHU JTIONOJHUTENIBHO Ha-
pPaAlIMBAIOT SMUTAKCUAIBHBIN CIOW MPOTHUBOIIOIOKHOTO THIA
IIEKTPONPOBOAHOCTH ToNIUHOMN (2,5+10) MkM. 3atem MeTO-
JaMH TIJITAHAPHOM TEXHOJIOTMH Ha ATOM c€Jioe (POpMHUPYIOTCS
Bce aieMeHThl nmpubopa win MC. [InanapHo—nuTakcuaabHas
TEXHOJIOTHUSI TTO3BOJISIET OPMUPOBATH KaK M—P—I WIH P—TI—P
ounonspuelie, Tak 1 M/{I1-Tpan3ucTopsl.

— planar—epitaksial texnologiya. Miiasir YK cihazlar va 1S—-in
hazirlanmasinda planar—epitaksial texnologiya genis totbiq
edilir. bu texnologiyada monokristal tabagenin tizorinds oks
kegiricilik noviina malik (2,5+10) mkm qalinligh epitaksial
tobago goyardilir. Sonra isa hamin tobagods planar texnologi-
ya iisullari ilo cihaz vo ya IS—in elementlori yaradilir. Planar—
epitaksial texnologiya ilo hom n—p—n va ya p—n—p név bipol-
yar, ham do MDY tranzistorlar yaratmaq miimkiindiir.

Planar epitaxial transistor

—  NAGHApHO-INUmMAKCUAIbHbll mpanzucmop. llnanapHsii
TPaH3UCTOP, OCOOEHHOCTHIO KOTOPOTO SIBJISIETCS TO, YTO OJHA
U3 o0nacTeil CTPYKTYpbl, HAIIpUMEp, KOJUIEKTOpHAas 001acTh
CO3Jal0T AMUTAKCHAIbHBIM HapamuBanuem ciosi IIIT mare-
puaa, TIaBHBIM 00pa3oM KpeMHHs N—TUIIA, HA TIOJIOKKE p—
TUMa, a 0a30BbIEe U YMUTTEPHBIE — BBEJICHUEM JICTUPYIOIINUX
MPUMECHBIX aTOMOB B JIUTAKCHAIbHBIA cioi.— planar—
epitaksial tranzistor. Bir bu ndv tranzistorun osas xiisusiyyati
odur ki, althq tizarinds oks kegiricilik ndviine malik epitaksial
tobago ggyordilir asason p-altliq iizerinde n—tabages) va bu
tobaqo tranzistorun hissalardan biri, masalan, kollektor rolunu
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oynayir, baza Vo emitter hissolori iso sonradan homin
epitaksial tobagoays asqarlar daxil etmaklo yaradilir.

Planar technology
— naanapuaa mexuonozusa (I1T). CoBOKyITHOCTh CIIOCOOOB U3-
roroienus I[1I1 UC nmyrem (opmupoBaHus UX CTPYKTYp C
onHOM (paboueii) cropons! [1I1 mmactunsl (nmoaynoxku). [1na-
HapHasi TEXHOJIOTUS OCHOBBIBAETCA HA CO3JIJaHUU B MPUIIO-
BEPXHOCTHOM CJIO€ MOJJIOXKKHU 00JacTeil ¢ pa3iuyHbIMH TH-
NaMu MPOBOJAUMOCTH WUJIU C Pa3HbIMU KOHUEHTpAIUsIMU MpHU-
MECH OJIHOTO BHJIa, B COBOKYITHOCTH 00pa3yIoUINX CTPYKTYpPY
nonynpoBoauukoBoro mnpuodopa mian MC. OcHOBHbIMU 3Ta-
MaMu MJIAaHAPHOW TEXHOJIOTHH SIBJIIOTCS MPOLIECCH OKUCTe-
Hus (co3ganue mieHku Si02), ¢oronmuTorpaduu, MU30MALUSL
AJIEMEHTOB, BBEJCHHUS MpuMeced, MeTamnuzanus. M3BecTHbI
6onee cra BapuaHToB IIT, Kaxablil U3 KOTOPHIX COCTOUT U3
HECKOJIBKUX JIECATKOB M AK€ COTEH TEXHOJIOIMYECKHX OIle-
pauuii, OYEpPEeIHOCTb M YCIOBHUS BBIIOJHEHUS KOTOPBIX
CTpOXalIlle PEerilaMEHTUPOBAHBI — HU OJJHY U3 HUX HEJIb3s HU
U3MEHUTb, HU 3aMEHHUTh Jpyroil. XapakTepHOW OCOOEHHO-
cthio IIT sBIsIETCA MHOrOKpaTHOE NMPUMEHEHHE MUKPOJIATO-
rpa¢uu; HEKOTOpBIE TEXHOJOTMYECKHE Olepaluyd HOBTOPS-
1oTcss MHOrokpaTtHo ¥ IIIT momytokku mpoxoaaT HECKOJIBKO
pa3 OJIHU M T€ K€ TEXHOJIOTHYECKHe ydacTku. Kaxnas takas
MOBTOPSIIOIIASACS MOCIIE0BATEIBHOCTD onepauuil GopMupyet
orpenieieHHy0 yacTh cTpyktypsl 111 npubdopa i UC, na-
npumMep, 6a30BYyI0, SMUTTEPHYIO WIH KOJUIEKTOPHYIO 00JIacTh
TpaH3ucTOpa U Ap. B pe3ynprare mnocie nporeccoB JIETUPO-
BAaHMs, TPABJICHMS, W30JSIUM M METaUIM3allUd B TOHKOM
MPUIIOBEPXHOCTHOM ciioe nonupoBaHHou IIII mmactunel
dbopmupyrotcs aecatku U cotHu kpuctamioB bBUC u CBUC.
OcHoBHBIMU HampasieHussMu paszButus 11T sBisrorcs: yse-
nudeHue creneHu narerpauuu MC; yMeHbpleHMe MUHUMAlb-
HBIX pa3mepoB 3ieMeHToB MC; yBenuueHue uucia ciaoeB
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(ypoBHeil), coaepXkalllUX aKTUBHBIE AJIEMEHTHI (CO3/aHue
tpexmepHbix 1C).

— planar texnologiya (PT). YK lovhenin (althigin) bir (is¢i)
torofindo miixtolif quruluslarinin formalagdirilmas: yolu ilo
YK 1S—in yaradilmasi iisullarinin toplusu. Planar texnologiya
althigin sothyani tobogoasindo miixtoalif kegiricilik novlorine vo
ya eyni bir elementlo miixtalif doracads asqarlanmis hisso-
lorin yaradilmasina aSaslanir. Bu hissalor birlikds YK cihaz
Vo ya IS qurulusu omolo gotirir. Planar texnologiyanin 0sas
morhoalalori  oksidlosma (SiO, tebagasinin  yaradilmast,
fotolitografiya, elementlorin izolo edilmasi, asqarlarin daxil
edilmasi vo metallagdirmadir. PT-nin yiizdon ¢ox varianti
molumdur ki, onlarin da hor biri onlarla vo hotta yiizlorlo
texnoloji amoaliyyatdan ibarotdir. Bu amaliyyatlarin ardicilligi
vo aparilma sortlori ciddi sokildo reglamentlosdirilmisdir —
onlarin heg¢ birini dayisdirmok vo ya basqasi ilo avoz etmoak
olmaz. PT—nin xarakterik cohati mikrolitoqrafiyanin dofalorlo
totbiq edilmosidir. Belo ki, bazi texnoloji omaliyyatlar
dafalarlos tokrar olunur va YK altliq bir nega dafo eyni texno-
loji sahalordon kegir. Hor bir belo tokrarlanan amaliyyatlar
ardicillign YK cihazin vo ya IS—in miioyyan bir hissasini,
mosalon, tranzistorun baza, emitter vo ya kollektor hissasini
Vo s. formalasdirir. Naticads asqarlama, asindirma, izolyasiya
Vo metallasdirma proseslorindon sonra cilalanmis YK 16v-
hanin sothyan1 tobogesinda onlarla va yiizlorlo BIS vo IBIS
kristallar1 formalasir. PT—nin asas inkisaf istiqgamotlori asagi-
dakilardir: IS—in integrasiya dorocasinin artirilmasi; IS ele-
mentlorinin 6l¢iilarinin azaldilmasi; aktiv elementlarin oldugu
tobagalorin (saviyyalorin) sayinin artirilmasi — ii¢dlgiilii IS—in
yaradilmasi.

Planar transistor

— naanapulii mpanzucmop. TpaH3UuCTOpP, U3TOTOBJIEHHBIA Me-
TOAAMHU IUIaHApHOM TexHosoruu. B kauectse 111 marepuana
JUIsL W3TOTOBJICHUS IUIAHAPHOIO TPaH3MCTOpAa HCIIOIB3YIOT
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rmaBHbBIM oOpazom Si, Ge u GaAs. [lnanapHas TEXHOJIOTHSI
MO3BOJISIET OJHOBPEMEHHO M3TOTOBIIATH 10 E€AMHOH KOHCT-
PYKTUBHO—TEXHOJIOTUYECKON CXEME HECKOJIBKO JIECATKOB ThI-
CsiY TPAH3UCTOPOB C IIMPOKHUM JMANAa30HOM pabOyuX 4acToT
(~10°+10" I'n); manpsokenuit (~107+10° B) u TokoB (~10°
%£10% A). [ImanapHBIE TPaH3UCTOPBI XapAKTEPU3YIOTCS BBICO-
KOHM HaJICKHOCTBIO.

— planar tranzistor. Planar texnologiya tisullari ilo hazirlanmisg
tranzistor. Planar transistor hazirlamaq ti¢iin YK material ola-
rag asason Si, Ge va GaAs istifads olunur. Planar texnologiya
eyni zamanda vahid konstruktiv—texnoloji sxem iizro genis
tezlik (~10%+10™ Hs); gorginlik (~10™" +10* V) vo coroyan
(~10°+10* A) diapazonlarma malik on minlorlo tranzistor
hazirlamaga imkan verir. Planar tranzistorlar yiiksok etibar-
lilig1 ilo xarakterizo olunur.

Plasma

— naazma. YacTHYHO WM TIOJTHOCTHIO MOHM30BAHHBIN ra3, B KO-
TOPOM TUIOTHOCTH TIOJIOKHUTEIBHBIX U OTPUIATEILHBIX HOHOB
NPaKTUYECKH OJMHAKOBEI.

Wonnzanus raza MOKeT OBITh BbI3BaHA CHIILHBIM Harpe-
BOM, €T0 B3aUMOJICHCTBHEM C JICKTPOMArHUTHBIM H3ITy4CHH-
eM (porononuzamms) uan O60MOApIUPOBKOM raza 3apsoKeH-
HBIMHU YaCTHUIIAMH.

CpoiicTBa IIa3Mbl PE3KO OTIMYAIOTCS OT CBOWCTB HEH-
TPaJIbHBIX Ta30B. Bo-TIEpBBIX, MEXKIy YacTHUIAMHU ILIa3Mbl
CYIICCTBYIOT KYJIOHOBCKHE CHJIBI B3aUMOJCHUCTBUS H 3TO
B3aMMOJICHICTBHE HOCUT KOJUICKTHBHBIN Xapakrtep, T.€., OJHO-
BPEMEHHO B3aWMOJICUCTBYET JPYT C APYTroM OOJIBIIOE YHCIIO
gacTuil. BO-BTOpBIX, JJEKTPUUECKOE M MArHUTHOE IOJIS
CWJIBHO JIEHCTBYIOT Ha IUJIa3My, BBI3bIBAsl TOSIBIICHUE B HEM
OOBEMHBIX 3apsIOB U TOKOB U OOYCIOBIIMBAs WENBIH P
cnenupUIeCKuX CBOMCTB IUIA3Mbl. DTU OTIUYHUS TTO3BOJISIOT
paccMmaTpuBaTh IUIa3My Kak ocoboe, "ueTBEpTOE" cocTOsHUE
BEIIECTBA.
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— plazma. Miisbat Vo monfi ionlarinin sixlig1 taqriban borabar
olan, gisman vo ya tam ionlasmis qaz. Qaz giiclii qizdirilma,
elektromagqnit siialanmasi ilo qarsiligh tosir (fotoionlagsma) vo
ya yiiklii zorrociklorlo bombardman noticasinds ionlasa bilor.
Plazmanin xassalori neytral qazlardan koskin sokilda
forglonir. Plazmani toskil edon zarraciklor arasinda Kulon
qarsihigh tosir qlivvalori movcuddur vo o0 kollektiv xarakter
dasiy1r, yoni, eyni zamanda bdyiik miqdarda yiiklii zarraciklor
bir-birilo qarsiligh tosirdo olur. Bundan basqa, elektrik vo
maqgnit sahosi plazmaya giiclii tosir gostarir: hocmi yiiklarin
Va Carayanin, eloca do plazmanin bir sira spesifik xassalarinin
yaranmasina sabab olur. Bu xiisusiyyatlorina gora plazmaya
maddonin xtisusi, “dordinct’” hali kimi baxilir.

Plasma electronics

— naasmennan nekmpounuxa (I13). Paznen ¢usnku mia3mbl,
U3YyYaroluii KOJUIEKTUBHBIE B3aUMOJIEHCTBUS IUIOTHBIX IIO-
TOKOB (Iy4YKOB) 3apsDKEHHBIX YaCTHIl C TUIa3MOW W Ta30M,
OPUBOJISAIINE K BO30YXKICHUIO B CUCTEME JTMHEHHBIX U HEJu-
HEMHBIX DJIEKTPOMATHUTHBIX BOJIH U KOJIEOAHUM, U HCIIOJNb-
30BaHue 3((PEKTOB TAKOTO B3aUMOICHUCTBHSI.

[TongoOHO BakyyMHOW W KBaHTOBOH 3yekTpoHuke I1D oc-
HOBaHa Ha SIBJICHUM WHIYLUPOBAHHOTO (BBIHY>KICHHOIO) U3-
Jy4E€HHS] U MOTJIOLIEHHUS 3IEKTPOMArHUTHBIX BOJIH 3apsiyKEH-
HbIMU YacTHULAMHM B IutazMe. YacTora 3JI€KTPOMArHUTHOIO
M3IIy4eHUsl B BAKYYMHOM 3JIEKTPOHUKE OINpPEAEIISIeTCS] KOHEU-
HBIMU F€OMETPUUYECKUMH pa3MepaMy BOJIHOBOJOB U pe30Ha-
TOPOB, @ B KBAHTOBOU 3JIEKTPOHUKE — AUCKPETHOCTBIO SHEP-
TeTHYECKUX YPOBHEH u3myuaTeneid (Bo30yKIEHHBIX aTOMOB H
MOJIEKYJT); TIO3TOMY T'€HEPaTOpbl KOTEPEHTHOTO 3JIEKTpoMar-
HUTHOTO W3JIyYCHHMS B BAaKYyMHOW M B KBAaHTOBOW JJIEKTPO-
HUKE Y3KOITOJIOCHBI, MEHATh MX YacTOTy IUIABHO IpaKkTU4e-
CKHM HEBO3MOXKHO. B miia3meHHbIX mprbopax yacToTa 3aBUCHUT
HE TOJIBKO OT T€OMETPUYECKUX Pa3MEPOB BOJHOBOIOB U pe-
30HATOPOB, HO M OT IUIOTHOCTH IUIa3Mbl, IO3TOMY H3JIy4aTe-
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mu B [ID MHOrOMOOBBIC; MEHSISI TUIOTHOCTH TUIA3MBI, MOKHO
MEHSATh YacTOTHl B IMUPOKOM HHTEepBaie. B 3TOM 3akiro-
YaeTCsl OJHO W3 CYNICCTBEHHBIX OTIMYMA U MPEUMYIIECTB
5.

— plazma elektronikas: (PE). Plazma fizikasinin bir bélmasidir,
yiikli zarraciklorin six seli (dostesi) ilo plazma vo gazin
kollektiv qarsiligh tosirini, bu qarsiliglt tosir naticasinds bas
veran effektlori vo onlarin tatbiglorini dyronir. Qeyd edoak ki,
gostarilon garsiligh tasir sistemda Xatti vo geyri—xatti elektro-
maqnit dalgalar1 vo rogslorinin hayacanlanmasina sabob olur.
Vakuum va kvant elektronikasi kimi PE do induksiyalanmig
(macburi) siialanma hadisasine vo plazmada elektromagnit
stialarmin yukli zarrociklor torafindon udulmasina asaslanir.
Vakuum elektronikasinda siialanmanin tezliyi dalgadtiiron va
rezonatorlarin hondasi olgiilari ilo, kvant elektronikasinda iso
stialandiricilarin (hoyacanlagsmis atom vo molekullarin) enerji
saviyyalarinin diskretliyi ils toyin edilir. Odur ki, vakuum va
kvant elektronikasinda koherent siialanma generatorlar1 ensiz
zolagqlidir va onlarin tezliyini Salis doyismok miimkiin deyil.
Plazma cihazlarinda iso tezlik tokco dalgadtiiron Vo
rezonatorlarin handasi 6lgiilarindon deyil, hom do plazmanin
sixligindan asilidir. Odur ki, plazmanin sixligini doyismoaklo
tezliyi genis intervalda doyismok olar. Bu da PE—nin miihiim
forglorindan va tstiinliiklarindan biridir.

Plasma source of electric energy

— NAA3MEHHbLI UCMOYHUK I1eKmpuueckoil Inepeuu (IIHI33).
[MN23 — 3t0 npeobOpazoBaTeNn TEMIOBOM SHEPTUU IA3MbI B
anekTpudeckyro sHepruto. CymecTByroT nsa tumna [IMDD —
MarHUTOTUIPOJIUHAMUYECKUIA TeHEepaTop U TePMOIMHUCCUOH-
HBI TpeoOpa3oBarenb. (cM. Takke: Magnetohydrodynamic
oscillation u Thermoionic converter)

— plazmali elektrik enerjisi manbayi (PEEM). PEEM plazma-
nin istilik enerjisini elektrik enerjisine ¢eviron qurgudur. IKi
név PEEM mo6vcuddur: magnithidrodinamik generator vo
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termoemissiyali ¢evirici. (bax homginin: Magnetohydrody-
namic oscillation u Thermoionic converter)

p—n junction (electron-hole junction)

— PN nepexoo (31eKmpoHHO—OLIPOUHBLIL nepexood). P—N 1e-
PEXO0JIOM Ha3bIBAIOT TOHKHUH CJOHW MEXIy ABYMsI O0OJIacTAMHU
111, onHa M3 KOTOPBIX MUMEET DJIEKTPOHHYIO, a Apyras — Jbl-
POYHYIO 3JICKTPONPOBOIHOCTh. P—N MEPEeXO/abl CO3AIT pas-
JUYHBIMU criocobamu: muddysueit, snutakcuet u ap. OHu
MOTYT OBITh CHMMETPUYHBIMH M HECHUMMETPHUYHBIMH, PE3KH-
MU ¥ TUIaBHBIMHU, TUIOCKOCTHBIMH M TOUYCYHBIMH | Jp. OIHAKO
JUIS BCEX THITOB P—N MEPEX0I0B OCHOBHBIM CBOMCTBOM SIBJISI-
€TCsl HECUMMETPHYHAs 3JIEKTPOINPOBOIHOCTD, ITPH KOTOPOH B
OJTHOM HAINpaBJICHUH KPUCTAILT MPOIYCKAeT TOK, a B APYroM
— HE MPOIyCKaer.

— p-n kecid (elektron—desik kecidi). p—n kegid YK-nin biri
electron, digoari isa desik kegiriciliyino malik iki hissasi ara-
sinda nazik tobaqays deyilir. p—n kegidlor miixtaif tsullarla:
diffuziya, epitaksiya vs s. tisullarla yaradilir. Onlar simmetrik
va geyri-simmetrik, kaskin va salis, miistavi Vo ndqtavi va .
ola bilar. Lakin, p—n kegidlorin hamuisi {igiin asas xasso elek-
trikkegiriciliyinin geyri—simmetrik olmasidir. Yani, Kristal co-
royani bir istigamotds buraxir, digar istigamatds iso buraxmur.

p—n junction capacitance

— emKocmp P—N nepexooa. EMKoCTh p—N mepexoaa COCTOUT U3
JIBYX COCTaBJISIFOIIMX: OapbepHOU (Uiu 3apsiaHoii) u auddy-
3uoHHOI: C = Cgyp + Cpyg. OOmas emxocTs P-N-mepexona
U3MEpSIeTCS MEXKIY BBIBOJAMHU KpUCTalUla TPU 3aJaHHBIX
3HAYEHUSAX TOCTOSHHOTO HAMPSDHKEHUS U YaCTOThI TapMOHU-
YECKOT0 HANpsDKEHUS, PUKIIAIbIBAeMbIX K Tiepexony. baps-
epHasi EMKOCTh OTpa)KaeT mepepacrpezesie-Hue 3apsiioB B P—
n mepexoxae, a muddy3noHHAS €MKOCTh — BOJM3M TPAHUIIBI
nepexona. bapeepHas eMKOCTh 00yClIOBIIEHA HECKOMIICHCH-
POBaHHBIM 3apsiIOM HMOHU3UPOBAHHBIX aTOMOB TpPUMeECEH,
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COCPEIOTOYEHHBIX 10 00€ CTOPOHBI OT T'PAHUIIBI MEPEXO/a.
Otn 00BbEMHBIE 3apsiibl 00pa3yloT Kak Obl BE 3apshKEHHbBIE
OOKJTaJKH KOHAEHCATOpa W CO3MAIOT SJEKTPUYECKOE IOJje
nepexona. bappepHas €MKOCTh COCTaBISET ~(101+102)pCD.
Huddy3noHHass eMKOCTh 00YCIOBJIEHA HOCUTEISIMU 3apsija,
HaXOJIIITMMHUCS BOJHM3U TPAHUIBI P—N TEpexo/ia U OTpaKaeT
W3MCHCHHE KOHIICHTPAIMM HOCUTENCH 3apsga B P— U N—
oOnactsix BcneacTBue HHKeKUMH. [luddy3noHHas eMKOCTb
cocrasmsier ~(10%+10%) mMk®.

[Ipu mpssMOM CMEIIEHUU Tepexoja B OCHOBHOM TPOSBIIS-
ercst quddy3uoHHasE eMKOCTh, TP OOPaTHOM CMEIIEHUH OC-
HOBHYIO

PO Urpaet 6apbepHas €eMKOCTb.
Ha pucynke mokazan oOmud BHU
BOJIBT — (hapaJIHON XapaKTePUCTUKU
nepexoja, T.€., 3aBUCHMOCTH €MKO-
CTH MIepPEeX0/Ia OT HATPSIKCHHS.

p—n kecidin tutumu. p-—n kegidin / Co
tutumu iki toplanandan ibaratdir:

gopar (yaxud yiik) ve diffuziya _y, 0 +U
tutumlar1: C=C,p+Cyir. Kegidin

imumi tutumu kristalin ¢ixislar1 arasinda, sabit garginliyin va
harmonik garginliyin tezliyinin sabit giymotlornds o6lg¢iiliir.
Copar tutumu p-n kegidds, diffuziya tutumu iss kegidin
sorhaddi yaxinlhiginda yiiklorin paylanmasini oks etdirir. Copar
tutumu kegidin sorhadinin  har ki torofindo toplanmis
ionlagsmis asqar atomlarinin kompensa olunmamus yiiklari ilo
baglidir. Bu yiiklor sanki kondensatorun iki yiikli kdynayini
toskil edir vo kecidin elektrik sahosini yaradir. Copar
tutumunun giymati ilk névbads kegidin sahasindon asilidir vo
bir nego pF—dan yiizlorlo pF-a godor olur. Diffuziya tutumu
kecidin ilk novbads p-n kegidin sahasindan asilidir va bir nego
pF-dan yiizlarlo pF-o godar olur. serhddi yaxinliginda yerlagon
YD ils baghdir. O injeksiya naticasinds p— vo n-hissalords
YD konsentrasiyasinin doyismosini oks etdirir. Diffuziya tu-
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tumunun giymeti ~(10°+10") mkF tortibinds olur. Diiz gor-
ginlik totbiq edildikds diffuziya tutumu, oks gorginlikda isa
¢opar tutumu dstiin olur. Sokilds kecidin volt—farad xarakte-
ristikasinin (VFX) timumi goriiniisii gostorilmisdir.

Point-contact diode

— mMoueundvlil Oued. ITO IUOJ C OYEHb MAJIOW IUIOIIAIBIO0 JJIEK-
TPUYECKOTO TMEPEeX0/ia, KOTOPBI MOXKET OBITh MOJYyUYCH
BILJIABJICHUEM METAJUTMYECKOM WIJIBI B MOTYIPOBOJIHUKOBYIO
IUTAaCTUHKY. Biiarogaps Manoi miomaay p—n nepexoja, ¥ Kak
CJIEJCTBUE MaJCHbKON EMKOCTH MEpPeX0J]a, TOYEYHBIN IHOJ
O0OBIYHO MMEET MpeebHy0 YacToTy okoyio 300—600 MI .
[Tpu ucnonp3oBaHuu 00Jiee OCTPOM UIJIBI MONTYYAIOT TOYEU-
HBIE THOJIBI C MPEAEIbHON YacTOTON MOpsAIKa AECITKOB rUra-
repi. Manas miomaab p-n nepexo/a o0ycaaBIuBaeT TaKkKe U
HEJOCTaTKM TOYEYHOIO JMOMa: MaKCHMaJbHOE 00paTHOE Ha-
NpsKeHUEe OObIYHO He mpeBbimaeT 3—b5 B, MakcHMalbHBIH
TOK TaK)e CHJIbHO OTPaHHYCH.

— noqtavi diod. Elektrik ke¢idinin sahasi ¢ox kicik olan diod.
Belo diod metal iynonin YK 16vhays oaridilib yapisdilmasi ilo
alina bilor. p—n kegidin sahasi, va bunun naticasi olaraq ham
do tutumu kigik oldugu iigiin noqtavi diodun tezlik hoddi
(300+600) MHs olur. Cox iti uclu iynadan istifads etmoklo
tezlik hoddini onlarla QHs— godar yiiksaltmak olar. p-n
kecidin sahosinin  kigik olmasit noqtovi diodun bazi
catismamazliglarinin da yaranmasina sobob olur. Belo ki,
maksimal oks garginlik (3+5) V—dan boyiik olmur, homginin
maksimal corayan da ¢ox mahduddur.

Point-contact junction

— moueyHvlil nepexod. BepaMIISIONINIA 3JIEKTPUUYECKUN mepe-
X0/, Y KOTOPOro JUHEWHBbIE pa3Mepbl 3HAUUTEIbHO MEHbIIIE
tonmmuHbl. (cM. Point-contact diode).

— nogqtavi kegid. Xotti Olgiilori galinhigindan ¢ox kigik olan
diizlondirici elektrik kontakti. (bax: Point-contact diode).
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Point defects (zero—dimensional defects)

— moueunvie depexmut (Hyromepusvle Oeghexmot). ToueuHbie
neGeKThl — HApYMICHUS KPUCTATHYCCKONW CTPYKTYPBI, pas-
MEpPBI KOTOPBIX BO BCEX TPEX HM3MEPEHHSIX CPAaBHUMBI C OJI-
HUM WIM HECKOJbKHMH MEKAyaTOMHBIMH PAaCCTOSHUSMHU.
OHM BO3HUKAIOT MPH HArpeBe, JICTUPOBAHHH, B IPOIECCE
pocTa KpucCTalla M B pPE3yJbTaTe paJualliOHHOTO OO0Iyde-
Hus. Pa3nuuaior coOCTBEHHbIE — CTPYKTYpHBIE TOYEUHBIE
nedextsl u npuMmecu. CoOCTBEHHBIE TOUYEUHBIE AC(EKTHl MO-
T'YT MPOSABIATHCS B BUJE HE3AHATHIX Y3JI0B PEIIETKA — BaKaH-
cuii (nedexts LloTTkM), U B BUJIE CMEIICHUI aToMa U3 y3i1a
B Mexaoy3nue (medexter Ppenkens). Hamuuwe BakaHcuit
YMEHBIIACT IJIOTHOCTh KpHCTa/uia. IIpuMecu — 3TO uyxKe-
POJHBIC ATOMBI, BHEAPCHHBIC B KPUCTAUTMUYCCKYIO PEIICTKY.
BBojs mpumecH, MOXXHO M3MEHSTH CBOMCTBA KpucTaia. To-
YyeyHble Ae(EKThI a)ke MPU OTHOCHUTEIBHO HEOOJIBIION KOH-
IICHTPAIIMX OHU MOTYT OKa3bIBaTh 3HAUNTEIIbHBIC BIUSHUS Ha
¢du3nyeckre CBOWCTBAa MarepuasioB. Hampumep, THICSYHBIC
J0TM aTOMHOTO TPOLIEHTa HEKOTOPBIX MPHUMECEH MOTYT U3-
MEHSTH 3JIeKTporpoBogHocTh wmnctbix I B (10°-10°) pas.
Todeunsie neeKTH OKA3bIBAIOT BIIMSHHE TAKXKE HA ONTHYE-
ckue, POTOITCKTpUIECKHe U Mexanuieckue cBoicto I1I1.

— noqtavi defektlar (sifir élgiilii defektlar). Kristal qurulusunun
oOlgiilori har ti¢ istigamotds atomlararast mosafalor tartibinds
olan pozulmalari. Onlar qizdirilma, asqarlama vo kristalin
goyordilmasi proseslorinds, homginin radiasiya siialanmasi
zamani yaranir. Noqtovi defektlor iki ciir olur: moxsusi (qu-
rulus) defektlori vo asqarlar. Moxsusi noqtovi defektlor go-
fosin tutulmamus diiytiinlori — vakansiyalar (Sottki defektlori)
Vo diiylinloraras1 bosluglara ke¢mis atomlardir (Frenkel
defektlori). Vakansiyalarin yaranmasi kristalin sixliginin
azalmasina sobob olur. Asqarlar basqa elementlorin kristal
gofaso daxil edilmis atomlaridir. Asqar daxil etmoklo kristalin
xassalorini doyisdirmok miimkiindiir. Noqtovi defektlor hotta
kicik konsentrasiyalarda belo materialin fiziki xassoalorine
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gliclii tosir gostoro bilor. Masalon, atom faizinin mindo bir
hissasi godar olan bazi asqarlar tomiz YK-nin elektrikkegiri-
ciliyini (10°+10°) dofo doyisdiras biler. Noqtovi defektlor YK—
nin optik, fotoelektrik vo mexaniki xassalorino do tosir gos-
torir.

Point of rest (stationary point)

— mouka nokosa. Pabouas Touka TpaHzuctopa (A), XapakTepu-
3YIOMICHCS] BBIXOAHBIME TOKOM KOJJICKTOpA W HAIMpPsDKEHUEM
B OTCYTCTBUU BXOAHBIX curHanoB. ObecmneueHne TpedyeMoro

pexxrMa paboThl MPOU3ZBOJIUTCS C EiKHOMOHII)IO pas3IMYHBIX
Rk

cXeMHbIX pemieHuid. Ha pucyHke mokazaHo pabouas TOuka

IIOKOSI Ha BBIXOJHBIX XapaKTEPUCTUKAX TPAH3UCTOpPA, BKIIIO-

YEHHOI'0 ¢ OOLIUM IMUTTEPOM.

JluHug Harpy3ku mnoc— e P ig
TPOCHa TI0 BBIPAXKCHHIO ﬁﬁ \>( (Is)
Ex=lkaRk+tUkon 1m0 2-M K
toukam: I, =0, Ugs:=Ex, Iy, A

(pexuM x0110€TOr0 X0718) (iks) i
u  Ugn=0, Ixn=Ex/Rg, i N
(pe’kuM KOPOTKOI'O 3aMbl— ] \\
KaHus), Tae I 1 Ugon — 0 L >
COOTBETCTBYIOIIINE TOK U Ukan Ex Uk
HAIPSDKEHUE B PEXKUME MOKOS. (Ukes) Uke
C NOBBIIICHUEM TEMIIEpaTyphl XapaKTePUCTUKH, CIICIO0Ba-
TEJIbHO M TOYKA IOKOS MEPEMEIIAIOTCS B CTOPOHY OOJIBIIUX
TOKOB.

— sitkunat noqtasi. Giris signali olmadiqda tranzistorun g¢ixis
Coroyant va gorginliyi ilo xarakterizo olunan is¢i noqtasi.
Tranzistorun talab olunan is¢i rejimi miixtalif sxemlarlo tomin
edilir. Sokilda temperatur doyisonds UE sxemi ilo qosulmus
tranzistorun ¢ixis xaakteristikasi tizarinds is¢i siikunot noqto-
sinin (A) doyismosi gostorilmisdir. Yiik Xatti Ex=Ixs'Rx+Uks
ifadasino osason, Ixs=0, Uks=Ex (yiiksiiz islomo) Vo Uks=0,
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Ixs=Ex/Rk (qisa gapanma) noqtolorine géra qurulmusdur.
Temperatur artdiqca xarakteristikalar boyiik coroyanlara dog-
ru siiriisiir va ig¢i rejim yeni noqta ilo tayin edilir.

Polysilicon (polycrystalline silicon)

— noaukpemuuii (noaukpucmannuueckui Kpemnuit). Ilomy-
(habpukat, UCTIOJIB3yEeMbIi 17151 MPOU3BOJICTBA MOHO— U MYJIb-
TUKPUCTAJUINYECKOro Si. Paznuyaror MOMMKpEeMHHIA «3JICeK-
tporHoro» (I1IT) kauectBa (Oosiee TOPOroil U YUCTHIN) U TO-
JUKPEMHUI «COJHEYHOIrO» KauecTBa (OoJiee NeméEBbId U CO-
nepxamuii 6onbiie npumeceit). [lonukpeMHUid 31€KTPOHHO-
ro KayecTBa NPEUMYIIECTBEHHO HCIIOJIb3YyeTCs Ul IMoyyde-
HUS UWIMHAPUYECKUX KPUCTAJUIOB Ui 3JeKTpOoHUKH. [lonu-
KPEMHUH COJIHEYHOTO KadecTBa MCHOJb3YyeTCs i Moiyde-
HUS TPSAMOYTOJBHBIX MYJIbTHUKPUCTAIUIMUECKUX OJOKOB, IU-
JUHAPUYECKUX KPUCTAJUIOB, IJIACTHH JUIsl COJHEYHOM 3Hep-
TETUKH.

[TonukpeMHU PUMEHSIETCS PYU U3TOTOBJIECHUN KpHUCTAJI-
JUYECKMX M TOHKOIUIEHOYHBIX (poTompeoOpazoBareneii Ha
OCHOBE KPEMHUS, KUJIKO KPUCTAUIMYECKUX IKPAHOB, MOIJIO-
XKEK U TexHosormyeckux cioeB MC; B kauecTBe 3aTBOPOB
MOII Tpan3ucTopoB, st OPMUPOBAHUS BHICOKOOMHBIX pe-
3ucTopoB U T.4. [llupoko ucnonszyercs B MOMC. Bricoko-
OMHBIN MOJMKPEMHHN B codeTaHuu co cioeM SiO, ucmonb3y-
eTCsl JJI CO3/JaHMsS HAJIEKHOM NMANEKTPUUYECKONW H30JSIUU
Mexnay snementamu MC. Ilpu wmsroroBienun BUC Ha mno-
BEPXHOCTh TUTACTUH Si, MOKPBITEIX cioeM SiO,. ocaxkmaercs
CJION TIOJIMKPEMHHUS, KOTOPBIH MOXKET BBIMOIHATH (PYHKIIMH
pe3ucTopa, a TakKe KOHTAKTHBIX O0JIacTel K AMUTTEPY U
KOJUIEKTOPY TpaH3ucTopa. Mexcoe AMHEHUs U3 HOJUKPEMHUS
00eCreynBalOT pPsii TEXHOJOTHYECKUX MPEUMYIIECTB I10
cpaBHeHUIO ¢ Metayutm3anuend Al. X peanu3arusi mo3BosiseT
PE3KO MOBBICUTH IUIOTHOCTH DJIEMEHTOB U OBICTPOJIEHCTBUE
BUC.

— polikristal Si. Mono— vo multikristal Si istehsal etmok iiglin
yarimfabrikat. Polikristal Si “elektron” (YK) keyfiyyatli
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(daha bahali vo tamiz) va “giinas” keyfiyyatli (nisbaton ucuz
Vo daha cox asqarli) olur. Birincilor asason elektronika tigiin
silindrik kristallar alinmasinda, ikincilor iso diizbucaqli
multikristal bloklar, silindrik kristallar, giinog energetikasi
ticlin 16vholor alinmasinda istifado edilir. Polikristal silisium
hamginin Si asasinda kristal vo nazik tobagoli fotogeviricilar,
maye kristal ekranlar, IS—in altliqlar1 vo texnoloji laylari,
MOY tranzistorlarin rozalori, yliksok miigavimatli rezistorlar
Vo S. hazirlamagq tgiin istifado edilir;, MEMS-do genis totbiq
edilir. SiO, tobagosi ilo birlikdo yiiksok miigavimatli poli-
kristal Si tobagosi IS—in elementlorini bir—birindon etibarli so-
kildo tocrid etmok iigiin istifads edilir. BiS hazirlananda SiO,
tobagosi ilo ortiilmiis Si 16vhalarin sathina polikristal Si tobs-
gosi ¢oOkdiiriiliir. Bu tobaga rezistor, homginin tranzistorun
emitter vo kollektoru iiciin kontakt sahasi funksiyasini yrina
yetira bilor. Polikristal Si ilo elementlor arasi birlogsmalor ya-
ratmaqg Al ilo metallagdirmaya nisbaton bir sira stiinliiklora
malikdir. Onlar elementlorin sixligin1 vo BiS—in caldliyini
artirmaga imkan verir.

Position-sensitive detector

— no3uyuonno—uyecmeumenvuwtii 0emexmop I4J/[ (koopou-
Hamuwlii demexkmop KJ/[). JleTeKTOpbl 3J€MEHTApHBIX Yac-
THUL, SAEPHBIX (PArMEHTOB, TSHKEIBIX MOHOB, CIOCOOHBIE C
BBICOKOM TOYHOCTBIO (PUKCHUPOBATh OTJENbHBIE TOYKH HX
tpaekropuii. C nomomsto [TY/] onpenenstor MECTO MPOXOK-
N€HUs1, YIJIbl BBUIETA, @ IO OTKJIOHEHHIO B MAarHUTHOM I10JI€ —
HMMITYJIbChI 3apsbKeHHBIX dacTull. [TY]] mo3BosSIIOT peKOHCT-
PYyUpPOBaTh CIOXHYIO MPOCTPAHCTBEHHYIO KapTUHY B3aUMO-
JICUCTBUSA SIEP B BEILIECTBE.

— movgeya hassas detektor MHD (koordinat detektoru KD).
Elementar zorrociklorin, niivo fragmentlorinin, agir ionlarin
trayektoriyasinin ayri—ayri noqtolorini yiiksok hassasligla
geyd edo bilon detektor. MHD—-un komoayils yiiklii zarracik-
lorin kecdiklori yerlari, ugus bucaqlarini, maqnit sahalorindos
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impulslarii toyin etmok olar. MHD—lor maddods niivalorin
garsiliglt tasirinin iis6l¢iilii miirokkob manzarasini barpa et-
mays imkan verir.

Positive feedback (regenerative feedback)

— nonaoxcumenvhasa oopamuasn ceéazpb. OOPaTHYIO CBS3b HA3bI-
BalOT TIOJIOKUTEIBHOW, €CIM €€ CHUTHATl CYMMHPYETCS C
BXOJHBIM, T.€. Ha BXOJ[ yCTPOUCTBA MOJIACTCSI CyMMa BXOHO-
ro curHana u curHaiza OC. Ilpu monoxxurenbHON 0OpaTHOM
cBs3u (IIOC) xoapuuueHT ycuneHus yBEIWYUBAETCS, HO
CTa0MWJIBHOCTh BBIXOAHOTO TMapamerpa ymenblnaetrcs. [IOC
UCTIONB3YETCs IS YCKOPEHUSI TEPEeXOHBIX IMPOIIECCOB, Ha-
XOISIT IPUMEHEHUE B CXeMaX T'eHEepaTopOB U B MMITYJIbCHBIX
ycrpoiictBax (cm. Taoke: Back coupling).

— miisbat aks alaga. Miisbot OO zaman1 OO signali giris siqnali
ilo toplanir, yoni, qurgunun girisina giris vo 9O signallarinin
comi verilir. 9O miisbat olduqda giiclodirma omsali artir, la-
kin ¢ix1s parametrinin stabilliyi azalir. Miisbot ©O kegid pro-
seslorini siiratlondirmok tigiin istifado edilir, generator sxem-
larinds vo impuls qurgularinda totbiq edilir (bax homginin:
Back coupling).

Positive logic

— noaoxcumenvHas 102uKa. JIornka Ha3bIBACTCS MMOJIOKUTEb-
HOW, €CITM BBICOKMH YPOBEHb TOTEHIIMAJa OTOOpaskaeT Jio-
THYECKYIO SJIMHMITY, & HU3KHH — JIOTHYECKUN HYyJb. (CM. Tak-
xe: Boolean algebra).

— miisbat mantiq. Montiq o vaxt miisbat adlanir ki, potensialin
daha yiiksok Saviyyasi montiqi vahidi, asagi soviyyasi iSo
montiqi sifr1 oks etdirsin. (bax hamg¢inin: Boolean algebra).

Post alloy diffused transistor

— koueepcuonnsviii mpansucmop (KT). bunonspHblii TpaH3uC-
TOp, P—N mepexoapl KOTOPOTO CO3/1aHbl M3MEHECHUEM THIIA
MMpOBOJAUMOCTH PICXOI[HOfI IJTaCTHUHBI B PE3YJIbTATC TCPMHUUCC-
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KOW 00paOOTKM M BBEJACHHUEM B HEE MPUMECEH C MOMOIIbIO
npoueccoB BiaBiaeHus U auddysun. Ha noepxHocTH unc-
xoxuoit I1IT mractuaer 3 N—Ge HansurtroT TOHKUH citoi Cu.
IIpu HarpeBammm IIII mmactmHBl 1O  TemMmepaTypbl
(600+800)°C mpoHCXOUT KOHBEPCHS €€ THITA IPOBOIUMOCTH
B pesynbTate nuddysuu Cu B Ge. DMUTTEpHYIO 00J1aCTh TO-
myyvarot BiutaBiaeHueMm B I1I1 mmactuny In, merupoBannoro Ga
u Sb; 6a3oByr0 06nacTh co3naroT nuddysueii Sb u3 pacriaBa
B miuactTuHy Ge (HM3KOOMHasi 4acTh 0as3bl) U 00paTHON aAud-
¢dy3ueit Cu u3 Ge B paciuiaB (BBICOKOOMHAsI 4acTh 0as3bl).
Otu obnactu 06paszyroT ¢ ucxoanou I1I1 mmactunoi, siBisIO-
mieiicsa koyekTopHoit obnacteio KT, aBa p—n mepexona co
CTPYKTYpOU, OJIU3KOM K p—N—Ii—p Tuiy. Mayas ToJIIIuHA HU3-
KOOMHOU "actu 0a3bl obecrneunBaeT paboty KT Ha wacTortax
no cored MI'. Hainune B 6a3e BHICOKOOMHOM 4YacTH OIpe-
JETsieT BBICOKHE MPOOMBHBIC HAIPSDKEHUS KOJUIEKTOPHOTO
nepexo/ia ¥ MaJjible eMKOCTH KOJIJIEKTOPa, YTO MO3BOJIET UC-
nonb3oBath KT B KauecTBe MOIHOTO TpaH3ucTOpa. BaxkHoi
ocobenHocThio KT siBnsieTcss HEBO3MOXKHOCTh BO3HHUKHOBE-
HUS DJIEKTPUYECKOTO TPOOOSI.

— konversiyall tranzistor (KT). llkin 16vhonin keciricilik novii
termik emal ilo, aridilma va diffuziya proseslori vasitasilo as-
gar daxil etmaklo doyisdirilon, va bununla da p—n kegidlori
yaradilan bipolyar tranzistor. KT hazirlamaq tiglin n—Ge—dan
olan ilkin 16vhoanin sothine Cu tobaqesi ¢okdiiriiliir.
(600+800)°C temperatura goder qizdirildigda Cu-n Ge-a
diffuziyasi naticesindo YK 16vhonin kegiricilik névii doyisir.
Emitter hissosi Ge 16vhays Ga vo Sb ilo asqarlanmis In—n
aridilib daxil edilmasi ilo; baza hissasi 16vhaya arintidon Sh—n
diffuziyasi ilo (bazanin asagr miiqavimatli hissasi) vo Cu-n
Ge—dan orintiyo oks diffuziyast ilo (bazanin yiiksok
miiqavimatli hissasi) yaradilir. Bu hissalor KT-nin kollektor
hissasi olan ilkin YK 16vha ilo iki p—n kegid yaradir. Bu
tranzistorun qurulusu p—n—i—p qurulusa yaxindir. Bazanin
asagl miqavimatli hissasinin qalinliginin az olmasi1 KT-nin
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yiizlorlo MHs tezliklordo islomosini tomin edir. Bazanin
yiiksok miigavimatli hissasinin olmasi1 kollektor kegidinin
desilmo gorginliklorinin yiiksok, kollektor tutumunun kigik
olmasina sobob olur. Bu iso KT—don giic tranzistoru kimi
istifado etmoys imkan verir. KT—-nin miihiim cohati elektrik
desilmasinin geyri-miimkiin olmasidir.

Potential barrier (potential hill)

— nomenyuansnstit 6apvep (I15). T1b — 061acTh IPOCTpaHCTBA,
rJ€ NOTEHUHAIbHAS SHEPrUsl YaCTHULbl BBIIIE, YEM B COCE[I-
HUX 00JaCTAX, T.€. 00JaCTh MPOCTPAHCTBA, PA3CIISIONIAS IBE
JIpyrue 00JIaCTH C Pa3IUYHBIMU UM OJIMHAKOBBIMU MMOTEHIIH-
anpHbIMU 3HeprusMu. [Ib BO3HMKaeT Ha TpaHUIE pas3aena
IBYX Te: Ha KoHTakTe metamn—IIII, Ha p—n mepexoxae u T.A.
I1b xapakTepusyercst «BbICOTON» — MUHUMAJIbHON dHEPrUueu
KJIACCUUECKOW YaCTHUIIbl, HEOOXOJUMOW ISl TMPEOAOJCHUS
O6aprepa. B kiaccuueckoit MexaHuKe 4acTuila, He o0ianaro-
1asi JOCTaTOYHOM AHEPrUeu, He CMOXET MPEO0JIETh OTEH-
uaabHbI Oaphep. OHa MoxeT npeoaoneTs [1b, Tonpko mo-
Jy4uB HU3BHE HEOOXOIMMOE KOJUYECTBO HHEpPruu. Takoi
croco6 mpeojioyieHnus Gapbepa HOCUT Ha3BaHHE aKTUBALMOH-
Horo. B kBaHTOBOW MexaHHKe, HAPOTHUB, YacTUIla, HE 00Ja-
Jaromiasi JOCTaTOYHOM JJIsl MpeoioyieHus Oapbepa dHepruei,
MOKET C HEKOTOPOW BEPOATHOCTHIO MPONTH CKBO3b Oaphep.
DTO0 SBJIECHUE HOCUT Ha3BaHUE TYHHEIBHOTO 3 deKTa.

— potensial c¢apar (PC). PC — fozada zarrociyin potensial
enerjisinin qonsu hissaloro nisbaton boyiik oldugu yerdir,
yani, iki eyni vo ya miixtalif enerjiloro malik hissolori bir—
birindon ayiran foza hissasidir. PC iki cismi ayiran sarhodda:
metal —YK kontaktinda, p—n ke¢iddo vo s. yaranir. PC
hiindirliik ilo — yoni, klassik zarrociyin PC—i asmaq tigiin
lazim olan minimal enerji ilo xarakterizo olunur. Klassik me-
xanikada kifayat godor enerjisi olmayan zarracik PC—don ke-
¢o bilmoz. Zarracik ancaq xaricdan tolob olunan enerjini al-
digda PC—i asib kego bilor. PC—i belo kegmo tisulu aktivlosmao
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tisulu adlanir. Kvant mexanikasinda isa kifayat gador enerjisi
olmayan zarracik miiayyan ehtimalla (enerjisini doyismadan)
PC—don birbasa kego bilor. Bu hadiss tunel effekti adlanir.

Powder metallurgy

— nopowrkosas memannypzus (IIM). COBOKYITHOCTh METOJIOB
W3TOTOBJICHUS MOPOIITKOB (M3 METAJLIOB U METaJUIONOI00HBIX
COCIMHEHHUI) W CIEUYEHHBIX M3JCIUM M3 HUX. TeXHOIOorus
[IM BKIIOYaAET ClEAYIONIME ONMEpPalMK: MOJTYUYEHHE UCXOIHO-
TO TIOPOIIKA; MPUTOTOBJICHUE INMHUXTHI, (H)OPMOBAHUE W3 TIO-
POIIKOB WJIM WX CMECEH 3aroToBOK; CIIEKaHHWE 3aroTOBOK.
OGBIYHO TeMIepaTypa criekanus moxbupaercs Ha (20+50)°C
HUKE TEeMITepaTyphl IUIABJICHUS OCHOBHOTO Marepuana. Me-
Tobl [IM TO3BOJIAIOT HM3TOTOBIISATH JIETAIH, W3TOTOBJICHHE
KOTOPBIX JAPYTUMHU criocobaMu MO0 HEBO3MOXKHO, JINOO IKO-
HOMHUYECKH HerenecooopasHo. JloctounctBamu [IM sBistitoT-
Csl TAK)KE TIOYTH TOJIHOE OTCYTCTBUE OTXOJIOB M BO3MOYKHOCTh
NOJYYUTh W3ACTHs TpaKkTUdecku Jto0oi Gopmbl. B amex-
TPOHHOM TpuOOpocTpoeHnu MeTogamu [IM monydaror u3zie-
nus w3 tyromiaskux metamioB (W, Re, Ta, Mo, Cr) u crua-
BoB (Hampumep, W—-Co, W-Ag, Pt—-Co u ap.), a Takxke kep-
METBI, KOHCTPYKIIMOHHBIC, MAarHUTHbBIC, KOHTAKTHBIC H .
MaTepHUaIbI.

— ovuntu metallurgiyast (OM). Metal vo metalabonzar birlos-
malarin ovuntularinin va onlardan bisirilmis momulatlarin ha-
zirlanma TUsullarinin toplusu. OM texnologiyasi: asagidaki
moarhalalardon ibaratdir: ilkin ovuntunun alinmasi; sixtanin
hazirlanmasi; ovuntulardan vo ya onlarin qarisigimdan momu-
latin qurulusunun formalasdirilmasi; momulatin  bisirilib
hazirlanmasi. Adoton, bisirilmo temperaturu osas materialin
orimo temperaturundan (20-50)°C asagi olur. OM fiisullar
basqa tisullarla hazirlanmasi miimkiin olmayan va ya iqtisadi
cohotdon 6ziinli dogrultmayan detallar1 hazirlamaga imkan
verir. Homginin tullantilarin olmamasi va istonilon formali
momulat hazirlamaq imkant OM—in stiinliikloridir. Elektron
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cihazqayirmasinda OM disullart ilo ¢atin ariyon metallardan
(W, Re, Ta, Mo, Cr) va xalitalordon (masalon, W—Co, W-Ag,
Pt-Co vo s.) miixtolif momulatlar, homg¢inin kermet,
konstruksiya vo kontakt materiallar1 vo s. hazirlanir.

Power

— mouwgpocmp. OPuznyeckas BeIMYNHA, PaBHAS OTHOLIEHUIO pa-
OOTBI, BBIMOIHIEMON 32 HEKOTOPBII MPOMEKYTOK BPEMEHH, K
TOMY IPOMEXYTKY BPEMEHHU. DJIEKTpUYECKass MOIIHOCTh —
¢du3nueckas BeIMYMHA, XapaKTepU3YIoIllas CKOPOCTh mepesa-
Y1 WM IpeoO0pa3oBaHus AIEKTpUUYecKoil aueprun. B cucreme
CU emununeit uzmepeHuss MolHOCTH sBisiercs Barr: 1
Barr=1][x/c.=10"3pr/c.

— giic. Miiayyan zaman fasilosinda goriilmiis isin hamin zaman
fasilosino nisbati. Elektrik giicii — elektrik enerjisinin otiiriil-
Mo Va ya gevrilma siiratini xarakterizo edan fiziki kamiyyat-
dir. Beynoalxalq vahidlor sisteminds giic vahidi Vattdir:
1Vatt=1 C/san.=10"erg/san.

Power amplifier
— ycunumenv mowgpocmu YM (MouiHble 6bIXOOHbBlIE YCUIU-
menu). YCWIUTEIEM MOIIHOCTH Ha3bIBAIOT YCUJIUTEIb,
IpeHa3HAYCHHBIN NI oOeclieueHus 3aJlaHHOW MOIIHOCTH
Ha Harpy3ke P, npu 3alaHHOM CONPOTHUBIICHUH HArpy3ku Ri.
[TosTOMy MOIIIHBIE YCWJIMTEIbHBIC KacKajbl, KOTOPBIC, Kak
MPaBHUJIO OBIBAIOT BBIXOIHBIMHU KacKaJlaMH, PAaCCUYUTHIBAIOT 110
3aaHHbIM 3HaueHusM Py u R,. Ha YM, kak npasuiio, mpuxo-
JTUTCS TIOJABIISAIONIAs YacTh MOIIHOCTH, MOTPeOIsIeMO TeM
YCTPOWCTBOM, COCTABHOM YAaCThK) KOTOPOrO OH SIBIISIETCS.
[ToaToMy, BcemMepHOE BHHUMaHUE YACISIETCS IOBBILICHUIO
K. YM. Jlpyroit BaxxHOW TIpoOJIeMOil SIBISIETCS YMEHbIIIe-
HUE radapuTHBIX pa3MepoB M Macchl YM, Tak Kak OHU 4acTo
OTIPEICIISIOT Ta0apUTHBIE pa3MepPhl U BECh BCErO yCTPOICTRBA.
YM BBINIOTHAKT OJHOTAKTHBIMUA M JIBYXTaKTHbIMU. B o1-
HOTAKTHBIX KacKaJax aKTHBHbIE NpPHOOpPHI paboTalT B pe-
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KUME A, a B IByXTaKTHbIX — B pexumax A unu AB. (cM. Am-
plification class). OnHoTtakTHBIE YM HPUMEHSIOTCS MPH OT-
HOCHUTEJIPHO MAaJIbIX BBIXOJHBIX MOITHOCTSAX (CIMHUIIBI BATT).
B pexume A MoxkHO 00eCTIeUNTh MUHUMATBHO BO3MOKHBIN
YPOBEHb HEIMHEWHBIX UCKAKEHUH, a B pexknume AB — makcu-
MajabHO Bo3MokHBIH KITJI. (cMm. Takxke: Amplifier)

— giic giiclandiricilori GG (giiclii ¢ixis giiclandiricilari). Giic
giiclondiricisi yiikk miigavimetinin verilmis R, giymetindo
yiikds verilmis Py giiclinii tomin etmok {iglin nozords tutulmus
giiclondiricidir. Odur ki, adaton qurgunun ¢ixis kaskadi olan
giiclii giiclondirici kaskadlarin hesabat1 Py vo Ry~in verilmis
giymatlarina asasan aparilir. Bir gayda olaraq, qurgunun sorf
etdiyi giiciin ¢ox bdyiik hissasi onun torkib hissasi olan GG—
nin payma diigiir. Odur ki, GG-nin f.i.o.—nn artirilmasina
ciddi diggat yetirilir. Digar miithiim problem GG-nin 6lgiilori-
nin va kiitlasinin azaldilmasidir: ¢iinki bir ¢ox hallarda GG—
nin Ol¢iilori vo kiitlasi biitiin qurgunun olgiilarini va ¢akisini
toyin edir.

GG birtakth vo ikitaktll olur. Birtaktli kaskadlarda aktiv
cihazlar A rejiminds, ikitaktli cihazlarda isa B rejimindo
islayir. (bax: Amplification class). Birtaktli GG nisbatan kigik
cixis giiclarinda (bir nego vatt) tatbiq edilir. A rejimi qeyri—
xatti  tohriflorin miimkiin olan minimal saviyyasini, AB
rejiminds isa f.i.o.—nin miimkiin olan maksimal qiymatini
tomin etmok olar. (bax homg¢inin: Amplifier)

Power electronic device

— cun06oe I1eKMpoOHHOE YCMPOUCME0 (YCHPOUCMEO CUN06OIL
anekmponuku YC3). CunoBble 3JIEKTPOHHBIE YCTPOWCTBA
(COY) npeobpa3yroT AMEKTPUICCKYIO SHEPTHIO MEPBUYHOTO
HMCTOYHUKA B DHEPTHIO0 HEOOXOJUMOI0 KadyecTBa — CTaOMIIH-
3UPYIOT HAIpPsHKEHHWE WM TOK, MOJABISIOT MYJIbCAIlUU Ha-
MPsDKEHUSI TIEPBUYHOTO HMCTOYHHKA, TPEOOpa3yroT MOCTOSH-
HOE HaIpsHKCHHE B MEPEMEHHOE WIIM TIOCTOSHHOE JPYroro
YPOBHSI, OCYIIECTBIIIIOT Pa3BsA3KY MOTPEOUTENCH MO IEeTsIM
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NUTaHUs, a TAKXKE YCWIMBAIOT CUTHAJBI MOCTOSHHOTO WM
nepemMeHHoro toka. Ilo cymectBy COVY BBINOIHAIOT Ipeod-
pa30BaHUE MOIIHBIX JJIEKTPUYECKUX CUTrHaNoB. Harpyskon
COYV 4BIAIOTCSA ABUTATENH IOCTOSHHOIO U MEPEMEHHOIO TO-
Ka, AJIEKTPOMAarHUTHBIE MEXAHU3MBbI, JEKTPO— U pagroobo-
pynoBanusi. Haubonee pacnpocTpaHeHHBIMU THUIIOBBIMH YCT-
poiicTBaMH CHJIOBOM AJIEKTPOHUKHU SIBISIIOTCS: OECKOHTAKT-
HbIE MEPEKITI0YAIONINe YCTPOUCTBA MEPEMEHHOIO U TOCTOSH-
HOTO TOKa, BBINIPSAMUTENN, HHBEPTOPBI, MpeoOpazoBaTeIU
4acTOThl, MpeoOpa3zoBaTeIN MOCTOSHHOIO HANpPSHKEHUs (KOH-
BEPTOPHI) U Jp.

CDY MOXHO KJIacCU(PUIMPOBATH MO CIEIYIOUIUM MPU3HA-
KaM:

— MO BBIXOJAHOMY MapaMeTpy: MmpeoOpa3oBaTesid TOKa M Ha-

NPSKEHUS,

— MO BUIY BBIXOJHOI'O TOKa: yCTPOMCTBA MOCTOSHHOTO U Tie-

PEMEHHOI0 TOKa;

— 0 PEeXUMY pabOThI: HEMPEPHIBHBIE U KIHOYEBbIE YCTPOUCT-

BQ;

— 110 crnocoOy (GopMUpOBaHUs CUTHAJA YIPABJICHUS: YCTPOU-
ctBa 6e3 OC (pazoMkHyTHIe) U ¢ OC (3aMKHYTHIC);
— MO CBOMCTBaM (PYHKIIMOHAIBbHBIX Y3JIOB: HA JIMHEHHBIE U

HEJIMHEHHBIE CUCTEMBI
— [0 PEXKUMY pabOThl YCTpoicTBa (Kak 3aMKHYTON CHCTEMBI

ABTOMATHUYECKOTO PETYJIMPOBAHUs): CUCTEMBbI CTAOMIIN3a-

LUU U CICKECHUS;

[To ¢yHKIIMOHANTEHOMY Ha3HAUEHUIO 3TU YCTPOHCTBA CY-
LIECTBEHHO OTJIMYAOTCS JIPYT OT Apyra. OIHAaKO C 3HEpreTu-
YECKOM TOYKHU 3PEHHUSI UX MOYKHO paccMaTpUBaTh KaK yCTPOM-
CTBa NMpeoOpa30BaHUsl YHEPTUM NEPBUYHOIO MCTOUYHHKA IMH-
TaHUS B DHEPrui0 HEOOXOAWMOTro Ui Harpy3kd KadecTBa.
[ToaTOMYy CHIIOBYIO 3JIEKTPOHMKY Ha3bIBAIOT TaKXke Mpeodpa-
30BaTEJIbHOU TEXHUKOM.

B 3akmiodeHnn oTMETHM, YTO 0COOEHHO OBICTPOE pacIpo-
ctpanenue COVY Hayanoch mocie Co3JaHusi CUJIOBBIX MOJIe-
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BbIX TpausuctopoB u IGBT. B macrosmee Bpemst COVY wc-
MOJIB3YIOTCS BO BCEX O0JACTAX TEXHUKH W TPAKTHYECKU B
J000M TOCTAaTOYHO CIOXKHOM 000PYI0OBaHUHU.

— giic elektron qurgusu GEQ (giic elektronikast qurgusu
GEQ). GEQ ilkin manbanin elektrik enerjisini talob olunan
keyfiyyatli enerjiya gevirir, gorginlik va ya coroyani stabillos-
dirir, ilkin monbanin gorginliyinin ddylinmolorini sondiiriir,
sabit gorginliyi doyison gorginliys vo ya basqa saviyyali gor-
ginliys c¢evirir, enerji istifadogilorini qida dovralori tizro ayi-
rir, hamginin sabit vo ya dayisan carayan signallarini giiclon-
dirir. Mahiyyotco GEQ giiclii elektrik signallarint gevirir.
GEQ-nin yiikii sabit vo dayison caroyan miiharriklori, elek-
tromagnit mexanizmlori, elektrik vo radio avadanliglart ola
bilor. ©On genis yayilmis GEQ asagidakilardir: sabit va doyi-
son caroyanin kontaktsiz asirici qurgulari, diizlondiricilor, in-
vertorlar, tezlik ¢eviricilori, sabit gorginlik ¢eviricilori (kon-
vertorlar) va s. GEQ-in tosnifat1 asagidaki alamatlorino goéra
aparilir:

— ¢1X1$ parametrina gora: carayan va garginlik ¢eviricilari;

— ¢IX1S carayanina gora: sabit va doyison corayan qurgulari;

— is rejimina gora: fasilasiz vo agar qurgulari;

— idarsedici signalin formalasmasi tsuluna gora: ©O-Siz
(a¢1q) vo ©O-li (qapal1) qurgular;

— funksional qovsaqlarin xassalorina gora: Xatti va geyri—xatti
sistemlar;

— qurgunun i rejimino goro (qapali avtomatik tonzimlomo
sistemi kimi): stabillosdirici va izlayici sistemlor.
Funksional toyinatina géro bu qurgular bir—birindon ¢ox

forglonir. Lakin, energetik baximdan onlara ilkin gida manbs-

yinin enerjisini yiiko lazim olan keyfiyyatli enerjiya ¢eviron
qurgular kimi baxmaq olar. Odur ki, giic elektronikasina ¢eVvi-
ricilor texnikasi da deyilir.

Sonda qgeyd edok ki, giiclii saha tranzistorlar1 vo IGBT ya-
radildigdan sonra GEQ xiisusilo genis totbiq olunur. GEQ
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texnikanin butiin sahalorinda vo demak olar ki, istonilon mii-
rokkob avadanliqda istifado edilir.

Power electronics

— cunosan nekmponuxa (CJ). CO Ha3pIBalOT 00/1aCTh HAYKH
U TEXHUKH, KOTOpas pemaer npobinemy co3manusa CIY, a
TaKkKe MpoOIeMbl OTYUYCHHsI 3HAYUTEITBHON HIIEKTPHIECKOM
SHEPTUH, YNPABICHUS MOIIHBIMU SJICKTPHUYSCKUMH TPOIICC-
caMH M TIpeoOpa3oBaHUs AIIEKTPHUUECKOW SHEPTHU B JIOCTa-
TOYHO OOJIBIIIYIO DHEPTHUIO APYTOTO BHUJA.

— giic elektronikasi. GE — GEQ-nin yaradilmasi, hamginin bo-
yiik elektrik enerjisinin alinmasi, giiclii elektrik proseslorinin
idaro edilmasi vo elektrik enerjisinin kifayot godor boyiik
basqa nov enerjiya ¢evrilmasi ilo bagli problemlarin halli ilo
mosgul olan elm va texnika sahasidir.

Power supply

— ucmounux numanus (HMII). ]Jlns paboTel OOJBIIMHCTBA
AJNIEKTPOHHBIX YCTPONCTB HEOOXOAMMO HAJMYHME OJHOTO WU
Heckonbkux MII. Bece UIT MokHO pa3nenuTs Ha JBE TPYIIIIbI:
UCTOYHHUKH TiepBUYHOTrO 3nnekrponutanus (MIIDIT) u ucrou-
HUKH BTOpu4HOro snekrponutanus (MBOII). POA moxer
uMmeTh B cBoeM cocrae UII mepBou rpynmei; MII BTOpOM
rpynnsl; UIT nepBoii u Bropoit rpynn ogHoBpeMerHo. UITOTIT
OCYHIIECTBIISIIOT MPeo0pa3oBaHue Pa3IMUHBIX BUIOB DHEPIHU
B anektpuyeckyto. MBOII mpexacraBmsitor coboit (hyHKIMO-
HaJbHbIE Y3716l POA WM 3aKOHYEHHBIE YCTPOICTBA, UCIIOJb-
3YIOIIUE YHEPTUIO CUCTEMBI AnekTpocHabxenust win UIIOIT
Y NpEHa3HAYCHHbIEC I OpraHU3aldd BTOPUYHOTO MUTAHUS
PDA. (cMm. Taxke: Primary power supply u Secondary power
supply).

— gida manbayi (QM). Oksor elektron qurgularinin islomasi
iclin bir vo ya bir ne¢o QM talab olunur. Biitiin QM-i iKi
qrupa bdlmok olar: ilkin elektrik QM (IEQM) va tokrar elek-
trik QM (TEQM). REA—nm tarkibinds ya birinci grup QM,
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ya ikinci grup QM, yaxud da eyni zamanda ham birinci, ham
do iknci grup QM ola bilor. IEQM miixtalif név enerjilori
elektrik enerjisina gevirir. TEQM REA-nin funksional qov-
saglar1 vo ya tamamlanmis qurgudur; elektrik tochizati siste-
minin vo ya IEQM-in enerjisindon istifado edorok REA-Nin
tokrar qidalanmasini hoyata kegirir. (bax homginin: Primary
power supply va Secondary power supply).

Power transistor (high-power transistor)

— mownotit. mpanzucmop (MT). Tpausuctop, IOMycCTHMAs
MOIIIHOCTb PacCcesHUs KOTOporo npessimaer 1BT1. Paznuyator
MT co cpeaneii (1+10) Bt u 6oabmoit (cBoie 10 Bt) Benu-
YUHOU JONYCTUMOMW MOIIIHOCTH PACCESHHUS.

MT moryT ObITh OMIOJISIPHBIMHU U TOJEBBIMH. XapakTep-
HOM 0coOGeHHOCThI0 OumnosgpHbiX MT sBisieTcst pa3BeTBICH-
Hasg popMa sMuUTTEepHON obOnacTu (rpebeHuaTas, KoJbueBas,
3Be3[Has W JIp.), obecreunBaromias OOJbIIOe 3HAUYECHUE OT-
HOILIEHUS NIEPUMETPa SMUTTEPA K €ro IUIOLIAI1, YTO KOMIICH-
CUpYeT OTTECHEHHE TOKa IMHUTTEpa K ero mnepudepuitHpIM
obnactsim. Hambosbiiee 3HadeHre OTHOIICHHUS NEpUMETpa K
IUIOLIAU JOCTUraeTCsl B MHOTOAMUTTEPHBIX MT, B KOTOPBIX
SMUTTEpHAs O0JIaCTh pa3jensieTcss Ha OOJIbIIOE YUCIO OT-
JENbHBIX KOJBLEBBIX MU MOJIOCKOBBIX IMUTTEPOB.

XapakTepHoi 0COOCHHOCTBIO TIONIEBBIX MT sBiIsieTcst pas-
BETBJICHHas (popma KaHaja, KOTOPBI MOXKET UMETh 3HAUU-
TEJIbHYIO IIUPHUHY (10 HECKOJBKUX JECSATKOB CM) YTO oOec-
neunBaeTr npu Manoil mnomanu 111 kpucramna cymiecTBeH-
HOE yBeJlIM4YeHue pabounx TOKOB, YMEHBIIICHUE KPYTU3HBI TTe-
pEeNaTOYHOM XapaKTEPUCTUKU TAKUX TPAH3UCTOPOB.

ITo KOHCTPYKTHBHO—TEXHOJOTHYECKIUM 0COOeHHOCTSIM MT
JENATCST Ha Me3a—IUlaHapHbIe, IUIAaHApHbIE W IUIAHAPHO—
snuTakcuaibHble. B kauectBe ucxognoro 11 matepuana njis
ounossipasix MT ucmonb3ytoT B OCHOBHOM Si, a JIJIsl ToJie-
BbIX — Si u GaAs. CylecTBYIOT TakKe CIUIaBHbIE OMIOJISp-
ueie MT Ha ocHOBe Ge.
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— giic tranzistoru (GT). Sopilon giiclin yol verilon giymati 1
Vt-dan bdyiik olan tranzistorlar GT adlanir. Sopilon giiciin
yol verilon giymatina goro GT—lar1 orta (1+10 vatt) va boyiik
(10 vattdan ¢ox) giiclii kimi qruplara boliniir. Bipolyar va
saho GT var. Bipolyar GT—nin xarakterik cohati emitter hisss-
sinin budaqlanmig formada olmasidir (daraqsokilli, halgaso-
Killi, ulduzsokilli va s.). Belo forma emitterin perimetrinin
sahasino nishotinin boyilik qiymsatini tomin edir vo bu da
emitter coroyanmin onun konar hissalarine sixisdirilmasini
kompenso edir. Coxemitterli GT—da emitterin perimetrinin
onun sahasina nisbati on boyiik qiymot alir. Belo tranzistor-
larda emitter hissasi ¢oxlu sayda ayri—ayri halgavari vo ya
zolagli emitterlordon ibaratdir. Saho GT—nin xarakterik cohati
kanalin budaqlanmis olrmasidir. Kanalin eni bdyiik ola bilar
(bir ne¢o sm—o godar). Bu isa YK kristalin sahasi kigik
oldugda bels saho GT-nin is¢i coroyanlarinin xeyli artmasini,
Otiirmo xarakteristikasinin dikliyinin azalmasini toamin edir.

Konstruktiv—texnoloji xiisusiyyatlorina géro GT meza—pla-
nar, planar vo planar—epitaksial kimi qruplara ayrilir. Ilkin
YK material olaraq bipolyar GT fiigiin asason Si, saha GT
ticlin Si vo GaAs istifado edilir. Homginin, Ge osasinda ori-
dilmo yolu ilo alinmis bipolyar GT do mévcuddur.

Prebaking ( thermal treatment)

— mepmooopabomka (mepmuueckaa oopadomka). TermioBoe
BO3JICHCTBME HA MaTepHalibl JUIsl LIeJICHANPaBIEHHOTO U3Me-
HEHUs UX PUBUKO-XUMHUYECKHX CBONCTB.

— termik emal. Termik emal materiallarin fiziki—Kimyavi xasss-
larini moaqgsadyonlii doyisdirmok tigiin onlara istiliklo tosir
gostarilmosidir.

Precision
— mounocmy. llIupokoe nousitue. TOYHOCTH CpeiCTBA U3MEPE-
HUM — CTEINEHb COBIAJCHUSA INOKA3aHUM H3MEPHUTEIBLHOIO

npubopa ¢ UCTHHHBIM 3HAYC€HHEM H3MEPSeMOW BEIMYUHBI.
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Uewm MeHbIIIe pa3HUIla, TEM OO0JIbIIIE TOYHOCTH Npubopa. Tou-
HOCTb U3MEPUTENBHOIO NMprUbopa, OTKAIMOPOBAHHOIO 10 3Ta-
JIOHY, BCET/la paBHA WJIM XYK€ TOUYHOCTHU 3TajoHa. TOYHOCTH
pe3ynbpTaTa U3MEpEeHH — T0Ka3aTeab OJU30CTH MEXAY pe-
3yJIbTaTaMH MOCJIEIOBATEIbHBIX U3MEPEHUN OJHOM U TOM Ke
BEJIMYMHBI, BBITIOJHEHHBIX B OJMHAKOBBIX YCIOBHAX. Tod-
HOCTh — OJIHA M3 XapaKTePUCTHK KadyecTBa M3MEPEHHUs, OTpa-
Karomas OMM30CTh K HYJIO MOTPEITHOCTH pe3ysIbTaTra h3Me-
pEHHSL.

— daqiglik. Genis monali anlayisdir. Olgii vasitosinin dagigliyi,
Ol¢li cihazinin gostorisi ilo 6lgiilon kamiyyatin hagiqi qiymo-
tinin na daracads yaxin oldugunu gostarir. Forg no qodar az-
dirsa, cihazin doaqigliyi bir o godor yiiksokdir. Etalona gora
kalibrlosdirilmis 6l¢ii cihazinin dagigliyi hamiss etalona bara-
bar vo ya ondan asag1 olur. Olgmolarin naticalorinin dagigliyi
eyni bir kemiyyatin eyni soraitdo dofolorlo ardicil dlgiilme-
sindan alian naticalarin bir-birina na daracads yaxin oldu-
gunun gostaricisidir. Daqiqlik 6lgmalarin keyfiyyatini xarak-
terizo edon gostaricidir vo 6lgmolorin Xatasinin sifra na qoadar
yaxin oldugunu oks etdirir.

Primary power supply

— nepeuunvlit ucmounuxk numanus. K nepsuunsim UII oTHO-
cAT peoOpa3oBaTeIy Pa3IuYHbIX BHIIOB SHEPTHH B JICKTPH-
yeckyto. K gannoit rpynne UII orHOCSTCS:

1. xumuueckue MII (ragpBaHMYECKHE DJIEMEHTHI, OaTapeu U
aAKKyMYJISTOPBI), KOTOpbIE MPEOOpa3yloT XHMHYECKYIO
SHEPTHIO B AJICKTPUIECKYIO;

2. TepMo0Oaraper, KOTOPhIe COCTOST W3 MOCIICAOBATEIBHO CO-
€IMHEHHBIX TEpPMOMap, y KOTOPBIX Ojarogapsi pa3HOCTH
TEeMIIepaTyp MeXay KoHuamu co3gaercs TepMo-I/IC u Bo
BHEIIIHEH LIENU TPOTEKAET TOK;

3. TEepMO3JEKTPOHHBIE MpeoOpazoBaTeI, MPEICTABISIONIUE
co0ol BaKyyMHBIE WJIM Ta30BbIe IPHOOPHI C TBEPIBIMHU Ha-
rpeBaeMbIMU KatogamHu. [IpeoOpa3oBanue TEmIoBOW 3HEp-
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MM B DJIEKTPUYECKYIO OCYIIECTBIISIETCS 3@ CUET HCIOJIb-
30BaHUS TEPMODJICKTPOHHON IMUCCHH HATPETHIX TEI,
(dboToanekTpuueckue mpeoOpa3zoBarenu (CoJIHEUHbIE Oara-
peun); mpeoOpa3yrolue TEIUIOBYI0 U CBETOBYIO JIHEPrUU
COJTHEYHBIX JTy4el B AJICKTPHUCCKYIO;

TOTUIMBHBIE 3JIEMEHTBI — DJICKTPOXUMHUUYECKHUE YCTPOMCTRA,
OCYIICCTRIISIFONINE TIPSIMOE TPEBpAIlICHUE SHEPTHH TOTI-
JMBA B DJICKTPUICCTBO MUHYS Ma03((HEKTUBHBIC TIPOIIEC-
CBI TOPEHHUS,

onoxumuueckue MII. Ux MoXHO paccMmaTtpuBaTh Kak pas-
HOBUHOCTh TOTUIMBHBIX 3JIEMEHTOB. OTJIMYHAE COCTOUT B
TOM, YTO AKTHBHBIC BEIICCTBA CO3/AIOTCS C IOMOIIBIO
OakTepuii Wi (EPMEHTOB U3 PA3IMYHBIX YTIJIEBOJOB U YT-
JepO/IOB.

aTOMHBIE 3JIEMEHTBI; PA3NUYAIOT DJIEMEHTHI, HCIOJIb3YIO-
mye — M3JIy4eHHEe, KOHTAKTHYI0 Pa3HOCTh MOTEHIIUAJIOB,
¢ 00Jly4aeMbIMU MOJIYIIPOBOJHUKAMH U T.JI.
ANEKTPOMAIIMHHBIE TE€HEPaTOpbl, KOTOpbIE MPeoOpa3yroT
MEXaHUYECKYIO SHEPTHUI0 B dJIeKTpuuecKyro. OHM aensTcs
Ha oaHo(da3Hble U MHOrodasHble, MOCTOSHHOTO U TEpe-
MEHHOTO TOKa, CHHXPOHHBIE U aCHHXPOHHBIE T€HEPATOPHI.

— ilkin gida manbalari. Ilkin QM miixtalif enerji novlorini elek-
trik enerjisina ¢eviran ¢eviricilordir. Bu qrupa asagidakilar
daxildir:

1.

kimyavi QM (halvanik elementlor, batareyalar vo akkumul-
yatorlar): kimyavi enerjini elektrik enerjisina ¢eviriron qur-
gular;

termobatareyalar: ardicil birlasdirilmis termociitlordan iba-
rotdir, uclar1 arasinda temperaturlar forqi hesabina termo—
e.h.q. yaranir vo xarici dovrads Caroyan axir;

. termoelektron seviricilor, qizdirilan bark katodlari olan va-

kuum yaxud qaz cihazlaridir. Istilik enerjisinin elektrik
enerjisina ¢evrilmoasi qizdirilmis cisimlarin termoelektron
emissiyasindan istifado etmoklo bas verir;
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4. fotoelektrik ceviricilor (gilinos batareyalar1) gilinos stialari-
nin istilik Vo is1q enerjisini elektrik enerjisino gevirirlar;

5. yanacag elementlori, az effektiv yanma proseslori bas ver-
modon yanacaq enerjisini birbasa elektrik enerjisino ¢e-
viron elektrokimyovi qurgulardir;

6. biokimyavi QM. Onlara yanacaq elementlorinin bir névii
kimi baxmagq olar. Forq ondadir ki, biokimyavi QM-ds ak-
tiv. maddoalor miixtolif karbohidratlardan vo karbondan
alinan bakteriyalar vo fermentlor vasitasilo yaradilir.

7. atom elementlori. Bu elementlarin f—siialanmadan, kontakt
potensiallar forgindon, stialandirilmig YK-—dan istifado
edon va s. novlari var;

8. elektrik masin generatorlar1 — mexaniki enerjini elektrik
enerjisino gevirirlor. Onlar birfazali vo ¢oxfazali, sabit vo
dayison corayan, sinxron Vo asinxron generatorlara
boliiniir.

Processor (processing unit)

— npoyeccop. YCTpocTBO U mporpamma o0paboTku uHpopma-
1y, (yHKUMoHUpyromme B coctaBe DBM. Kak mpaswuiio,
IIPOLIECCOP pEAN3yeTcsl B BUIE OJHOIO WM HECKOIBKHX
mukpornporeccopoB. [lo BeimoigHseMbIM (QYHKIHSIM MpoIiec-
COpBHl JIENSATCS Ha LIEHTpalbHblE, mepudepuiiHbie, BBOIA-
BBIBOJ]a, KOMMYHUKAIIMOHHBIE U CIIELIMAIIU3UPOBAHHBIE.

HenTtpanbubiit nponeccop (LII1) — ocHoBHas vacte DBM,
MpeacTaBisgeT co00il COBOKYMHOCTb apH(PMETHKO-JIOTHYEC-
koro yctporictBa (AJIY), ycrpoiictBa ynpasinenus u O3VY.
AJIY peanun3ytoeT OCHOBHbIE apu(METHUECKUE U JTOTHIECKHE
omepalui HaJl JaHHBIMU, TOCTynamomuMu Ha Bxon AJIY.
VYcTpolcTBO yrpaBieHUs o0ecrieurBaeT Iepeaadyy U KOH-
TpoJib 3a mepenayed naHHbix mexay AJIY, O3V u npyrumu
gacTsiMu KoMIibioTepa. [lepudepuiinbiM Ha3pIBaeTCs mpolec-
cop, noakiaouaeMbli Kk OBM ¢ moMoInipi0 KaHaloB BBOAA—
BbIBOJA. Mcronb3yeTcs B COCTaBE BBIYMCIUTEIBHON CUCTEMBbI
Hapsany ¢ LIl nns yBenmnueHuss €€ NMpOU3BOAUTEIBHOCTH M
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pacnpeneneHnsl BhIYUCIUTENbHBIX (yHKUMH. Kak mpasuio,
BBICOKOIIPOU3BOAUTCIILHBIC BBIYUCIIMUTCIBHBIC CHUCTCMbI CO-
nepxkat 10 u Oosiee mepudepuilHBIX MPOIECCOPOB, MO3BO-
JSIOMMUX MPOBOJUTH OJHOBPEMEHHYIO (MapalijieibHy0) 00-
paboTKy MHpOpMaLUK.

[Ipomeccop BBOAA-BBIBOA TpeIHA3HAYCH I OOCITYKHBa-
HUSl YCTPOWCTB BBOJa—BbIBoja HH(popmaruu. KommyHuka-
IIMOHHBIM HA3BIBAETCS TPOIECCOP BBOJA-BBIBOJA, HCIOJb-
BYGMBIﬁ JJIL KOHTPOJIA W nepeaadynu JaHHBIX 11O KOMMYHHKa-
IMUOHHBIM JIMHUAM B COOTBCTCTBUU CO CTAHAAPTHBIMHA ITpaBU-
JaMu Tnepeayu JaHHbIX (TmpoTokosiamu). Mcnonb3yercs s
opraHusaluvu CBA3U MCKAY KOMIIBIOTECpaMH H YJIaHéHHI)IMI/I
HepH(l)CpPII;'IHBIMH YCTpOfICTBaMH, B TOM 4YHCJIC JIs1 OpraHu-
3allun BHCKTpOHHOﬁ IIOYTHI.

CrienMaau3upoBaHHBIM HA3BIBACTCS MPOIIECCOP, CIEIUATb-
HO CKOHCTPYHpOBaHHBII;'I I pCIICHUA KOHerTHOf/’I 3aJa4u,
HanpuUMep, BBINOJHEHUs] MNpsiMoro u odbpatHoro Dypbe-
npeoOpazoBannii (Pypbe-nporieccop). OOBIYHO K CTCIHATH-
3UPOBAaHHBIM OTHOCST MaTeMaTHYECKHI Iporeccop, mporec-
cop 00paboTKU TEKCTOB M M300paxeHuil. CyliecTByIOT aKy-
CTOONTUYECKHUI, KOTEPEeHTHO—ONTHYECKUH, U(PpoBOil onTu-
YEeCKUH U JAPyTHEe BUJIBI POIIECCOPOB.
prosessor. EHM-1in torkibinda foaliyyat gdstoran, moalumati
emal etmok ti¢lin qurgu vo program. Bir gayda olaraq proses-
sor bir va ya bir ne¢co mikroprosessordan ibarat olur. Funk-
siyalarina goro prosessorlar agsagidaki qruplara boliiniir: mar-
kozi, periferiya, daxil etmo—xaric etmoa, kommunikasiya vo
ixtisaslagdirilmis. Morkoazi prosessor (MP) EHM-in oasas
hissasidir, hesab—mantiq qurgusu (HMQ), idaroetmo qurgusu
vo OYQ—nin toplusundan ibaratdir. HMQ onun giriginog
daxil olan verilonlor {izorinds asas hesab vo montiq amallarini
aparir. idaroetmo qurgusu verilonlorin HMQ, OYQ vo kom-
piiterin digor hissalori arasinda 6tiirlmasini va Gtriilmasinag no-
zaroti tomin edir. Periferiya prosessoru EHM—o daxil etmo—
xaric etmo kanallar1 vasitasilo qosulur; hesablama sisteminin
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torkibindo MP ilo birlikds sistemin mohsuldarligini_artirmaq
Vo hesablama funksiyalarini toyinati lizra paylamaq tgiin isti-
fado edilir. Bir qayda olaraq, yiikksok mohsuldarliqli_hesab-
lama sistemlarinin torkibinds on vo daha ¢ox periferiya pro-
sessoru olur vo onlar eyni zamanda paralel olaraq molumati
emal etmaya imkan verir. Daxil etmo—xaric etma prosessoru
molumati daxil etmo—xaric etmo qurgularina yardimgr kimi
nozoards tutulmusdur. Kommunikasiya prosessoru verilonlorin
standart qaydalara (protokollara) osason kommunikasiya
xatlori vasitasilo 6tiiriilmasi vo onlara nozarat {iciin istifado
edilon daxil etmo—xaric etmo prosessorudur; kompiiterlorlo
uzaqda olan periferiya qurgulari arasinda rabito yaratmag
iclin, o ciimladan elektron pogt togkil etmok figiin istifado
edilir. Ixtisaslasdirilmis prosessor —bu vo ya diger konkret
mosaloni yerino yetirmok tiglin xiisusi olaraq konstruksiya
edilmis prosessordur. Masalon, Furye prosessoru diiz vo oks
Furye gevrilmasini yerina yetirir. Adoton, ixtisaslasdirilmis
prosessorlara riyazi prosessorlar, motnlari vo tosvirlori emal
edon prosessorlar aid edilir. Bundan basqa, prosessorlarin
akustooptik, kohetent akustooptik, ragomli optik va s. novlori
var.

Programmable logic microcircuit (programmable logic device,
PLD)

npozpammupyemasn Jj102U4ecKas UHMeEZPAIbHAA CcXema
(IUIHC). DnexTpOHHBIA KOMIIOHEHT, HCHOJb3YEMbIA IS
co3ganus 1udpoBbix MC. B oTinume ot oObaHBIX 1udpo-
Bbix UC, noruka padotsl [IJIMC He onpenensieTcss mpu U3ro-
TOBJIEHUH, a 3aJa€TCA NOCPEACTBOM MPOTrPaMMHUPOBAHMUS.
Hexotopsie nmpousBogutenu [IJIMC npegnararor nporpamm-
Hbele nporeccopsl st cBoux [TJIMC, koTopbie MOTyT OBITH
MOU(HUIIMPOBAHBI O] KOHKPETHYIO 3a]1ady, a 3aTeM BCTpOe-
Hbl B [IJIMC. Tem cambiM oOecrieunBaeTCsi yMEHBIIIEHUE MEC-
Ta Ha NI€YaTHOM IUIaTe U YIPOILLEHUE IPOCKTUPOBAHUSA CAMOU
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[IJIAC. [upoko ucnonb3yercs Ajasl HOCTPOCHUS Pa3IUYHbIX
0 CJIOHOCTH M BO3MOXKHOCTSIM IU()POBBIX YCTPOUCTB.

AnbrepHatuBoit IIJIMC sBasiorcsa: mnporpaMMHpyeMble
noruyeckue koHtposuiepsl (ITJIK), 6a3oBbie MaTpUUHbIE KpHU-
ctauibl (BMK), TpeOyroiiiue 3aBoICKOT0 MPOU3BOJACTBEHHOTO
npouecca ais nporpammupoBanus; ASIC — cnenumanusupo-
BaHHbIe 3aKka3Hble bMC; cnenuanu3npoBaHHbIE KOMIIBIOTEPHI,
nporueccopsl (Hanpumep, HUGPOBON CUTHATIBHBIN IIPOLIECCOop)
VI MUKPOKOHTPOJIIEPHI.

— programlasdirdan inteqral mantiq sxemi (PIMS). Rogom
[S—lor yaratmagq iiciin istifado olunan elektron komponent.
Adi ragom IS—don forqli olaraq PMIS—in is¢i mantigi hazir-
lanma zamani toyin edilmir, sonradan programlasdirma va-
sitosilo verilir. Bozi istehsalgilar 6z PMIiS—i iiciin konkret
moasaloya uygun olaraq modikasiya edilo bilan vo sonradan
PMIS—o gosulan program prosessorlar1 toklif edirlor. Bununla
da cap platasinda yera gonast edilir vo PMIS—in &ziiniin
layihalondirilmasi sadalogir. Miixtalif miirokkablik daracasine
malik vo imkanlarina gora forglonan rogom qurgularinin
yaradilmasinda istifads edilir.

PMIS—in alternativi programlasdirilan mantiq kontroller-
lari; zavod soraitinds istehsal prosesinds proqramlasdiriimasi
tolob olunan baza matris kristallar1 (BMK); ASIC —sifarislo
hazirlanan ixtisaslasdirilmis BIS; ixtisaslasdirilmis kompiiter-
lor, prosessorlar (masalan, ragomli signal prosessoru) yaxud
mikronazaratgilardir.

Protective relaying (relay protection)

— peneunaa 3awjuma. Penelinasa 3amura (P3) — koMiuiekc aB-
TOMAaTUYECKUX YCTPOMCTB, MpeIHA3HAYEHHBIX Ui OBICTPOIO
BBISIBJIEHUS! U OTHEJIEHUS OT 3JIEKTPOIHEPIreTUYECKOM cucTe-
MBI TIOBPEXAEHHBIX 3JIEMEHTOB 3TOM CHCTEMBI B aBapUUHBIX
CUTyaIlMsIX C IIeJIbI0 OOecTeyeHnss HOPMalIbHOW paboThl ee
WCIIPABHOU 4acTH. J[eMCTBUS CPENCTB PEICHHOMN 3alUThI Op-
TaHW30BaHbl 110 MPUHIUIY HENPEPHIBHON OLIEHKH TEXHHUYE-
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CKOTO COCTOSIHHSI OTACTBHBIX KOHTPOJIUPYEMBIX SJIEMEHTOB
HHEPreTUYECKUX CHCTEM. YKa3aHHBIE YCTPOMCTBa COIEpKaT
pese u CrocoOHbI pearupoBaTh Ha KopoTkue 3aMbikanus (K3)
B Pa3IMYHBIX JIEMEHTAX CHCTEMBl — aBTOMATHYCCKH BBISB-
JATh U OTKJIFOYATh MOBPEKICHHBIN y4acToK. B psae ciryuaes
P3 moxeT pearupoBars 1 Ha Ipyrue HApyUIEHUs HOPMaJIbHO-
ro pexxuma paboThl CUCTEMbI (HapUMep, Ha MOBBIIICHUE TO-
Ka, HAMPsHKSHHS ) — BKIIFOYATh CUTHAIM3AIUIO WA OTKITIOYATh
COOTBETCTBYIOIIHIA AJIEMEHT CHCTEMBI.

— rele miihafizasi (RM). RM — avtomat qurgular kompleksidir,
goza vaziyyatlorinda elektrik enerjisi sisteminin zodalonmis
elementlarini cald askar etmak va sistemdan ayirmagq, bunun-
la da sistemin yararli hissalorinin normal islamasini tamin
etmok liciin nozords tutulmusdur. RM vasitolorinin isi elo
prinsipdo toskil olunub ki, enerji sisteminin nazarat olunan
ayri—ayr1 hissalorinin  texniki voziyysti fasilosiz olaraq
giymatlondirilir. Bu qurgularin torkibinda rele var vo onlar
sistemin miixtalif elementlarinds qisa gapanmaya (QQ) reak-
siya verirlar, yani, zadalonmis hissani avtomatik olaraq askar
edir vo dovradan ayirir. Bazi hallarda RM sistemin normal is
rejiminin basqa ciir pozulmalarina da (masalan, caroyanin ya
gorginliyin artmasina) reaksiya vera bilor — signali qosa bilar
V5 ya sistemin uygun hissasini dévradan ayira bilar.

Pulse counter (pulse scaler)

— cuemyuk umnynpcoe. CUETUMKOM HA3BIBAETCS IOCIEA0BA-
TEJIBbHOCTHOE YCTPOMCTBO, IPEAHA3HAYEHHOE M CcyeTa
BXOJHBIX UMITYJIbCOB U (DUKCALMU UX YHCIA B IBOUYHOM KO-
ne. B obmieM ciyyae cYeT4MK IpeNICTaBIsieT cOO0M yCTpou-
CTBO, KOTOPOE MOXKET IEPEXOAUTH U3 OJHOIO COCTOSHMS B
Ipyroe Ioja ACUCTBUEM BXOAHBIX HMMIIYJIBCOB IOMJIEKAIUX
cuery. CreoBaTeNbHO, €CIM CUETYMK JIOJDKEH CUUTaTh [0
10, To OH HOMKEH UMETh Kak MUHUMYM 10 pasiuyHBIX CO-
crosiHui. [Ipyn 3TOM KaKIbIN IECATBIA UMITYJIbC TOJKEH BO3-
BpaIllaTh CYETYUK B UCXOJHOE COCTOSIHUE. YUCIIO COCTOSHUM,
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KOTOPOE CUYETUMK JOJDKEH MUMETh Ui TMOJACYETa 3aJaHHOTO
9Hcia WUMITYJIbCOB, SIBIISICTCSI OCHOBHBIM CTaTWYECKHM Mapa-
METPOM CUETYHKA U Ha3bIBAETCSA KOAP(PUIIMECHTOM CUETa, WIH
MomyneM cdeta. OCHOBHBIM JWHAMHYECKHM ITapaMeTpPOM,
OTIPENEISIFOIINUM OBICTPOACHCTBHE CUCTUNKA, SBIIICTCS BPEMS
YCTaHOBJICHHS BBIXOJHOTO Kona t.. BPEMEHHON HWHTEpBaT
MEXJy MOMEHTOM TI0Ja4d BXOJHOTO CHUTHajda M MOMEHTOM
YCTaHOBJICHUSI HOBOT'O KOJIa Ha BBIXOJIE.

CyeTuuky cTpOSATCS HAa OCHOBE N OJTHOTHUITHBIX CBS3aHHBIX
MEXIy cOOON cXeM, Kaxaas U3 KOTOPHIX B OOIIeM ciydae
COCTOUT U3 TPUITEpPa, U HEKOTOPOH KOMOMHAIIMOHHOM CXe-
MBI, TIPETHa3HAYCHHOHN [T (POPMUPOBAHUSI CUTHAJIOB YIIPaB-
JICHUSI TPUTTEPAMH.

B mm¢poBeIX cxemMax CUETYMKH MOTYT BBHINOJHATH Ce-
JYIOIIME MUKPOOTIEPAIIUU HaJl KOJOBBIMU CIIOBAMHU:
1.ycTaHOBKa B UCXOJIHOE COCTOSIHUE (3aMKCh HYJIEBOTO KOJa);
2. 3amuch BXOJHOM MH(pOpMaIIMK B MapalljiebHON hopMme;

3. XxpaHeHue UHPOPMAIIHH;

4. BpI1aua XpaHUMOU MHGOPMAIUH;

5. MHKPEMEHT, T.€. YBEJIMUYEHUE XPaHSIIerocs Koja Ha eIu-
HUILY;

6. IEKpEeMEHT, T.e. YMEHBIICHUE XPaHSIIETocs Koja Ha efu-
HUILY.

CueT4nKu MOTYT KJIacCHU(pUIIMPOBATHCS MO MHOTHM Tapa-
MeTpam. PaccMOTpuM OCHOBHBIE U3 HHX:

— M0 MOJIYJII0 CuUeTa: JBOMYHO—IECCATUYHBIC, JIBOMYHBIC, C
MIPOU3BOJIHBIM TOCTOSHHBIM U C TEPEMEHHBIM MOIYJIeM
cyera;

— 10 HAIPABJICHUIO CYETa: CYMMHPYIOIINE, BBIYUTAIOLINE,
PEBEPCUBHEIE;

— 10 croco0y GopMUpOBaHUS BHYTPEHHUX CBsI3€i: ¢ Tociie-
JIOBAaTENIbHBIM, MapallIeIbHBIM U KOMOMHUPOBAHHBIM Tie-
PEHOCOM.

impulslar saygaci. Saygac toyinati giris impulslarin1 saymaq

Vo onlarin saymi ikilik kodla fikso etmak olan ardicilligh qur-
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gudur. Umumi halda saygac sayilmasi lazim olan giris im-

pulslarinin tasirilo bir vaziyyatdon digorina kega bilon qur-

gudur. Demali, agor saygac 10—a godor saymalidirsa, onun an

azi1 10 mixtalif voziyyati olmalidir. Har onuncu impuls

saygaci ilkin, baslangic vaziyystino qaytarmalidir. Verilmis

sayda impulslar1 saymaq {igiin lazim olan vaziyyatlorin say1

saygacin asas statik parametridir vo hesablama amsali vo ya

hesablama modulu adlanir. Saygacin caldliyini toyin edon

osas dinamik parametri ¢ixis kodunun verilmo zamanidir:

girig signalinin verilmo an1 ilo ¢ixigda yeni kodun yaranma

an1 arasindaki zaman intervalidir. Saygaclar 6z aralarinda

birlogdirilmis N sayda eyni novlii martoba sxemindan ibarot-

dir. Hor bir sxem iso iimumi halda triggerdon va triggerlori

idaro edon signallar1 formalagdiran miioyyan kombinasiyali

sxemdon ibaratdir. Ragom sxemlorinds saygaclar kod sozlori

tizorinds asagidaki mikroomoiyyatlari apara bilar:

1. baslangic vaziyyato qayitma (sifirinci kodun yazilmasi);

2. giris molumatinin paralel formada yazilmasi;

3. malumatin saxlanmasi;

4. saxlanilan malumatin verilmasi;

5. inkrement, yani, saxlanilan kodun bir vahid artirilmast;

6. dekrement, yani, saxlanilan kodun bir vahid azaldilmasi.
Saygaclarin tosnifatr bir ¢ox cohotlorino gora verila bilor.

Onlardan asas olanlaria baxaqg:

— hesablama moduluna gora: ikilik—onlug, ikilik, ixtiyari,
sabit va ya doyison hesablama modulu olan;

— hesablamanin istigamatina gora: comlayici, ¢ixici,reversiv;

— daxili rabitolorin formalasma {isuluna gora: kogiiriilmasi
ardicil, paralel, kombina edilmis olan.

Pulse converter

— npeobpazosamesnb UMNYAbCO8. YCTPOUCTBO, 00CCIICUMBAIO-
iee MOoJy4YeHHE WMITYJIbCOB OJHOM (DOPMBI M3 HMMITYJIHCOB
Apyroil pOpMBI WK MOTyYeHUE HMITYJIbCOB TOU ke (OpPMBI,

173



HO C JIPYTHUMH TapamMeTpaMu. Pa3nudaroT clieIyroIiue BUIIbI

npeoOpa3oBareneil UMIYJIbCOB:

—JIMHEWHBIE TPeoOpa30BaTeIN MUMITYJILCOB: WHTETPUPYIOLIUE
u mudpepeHupyronme ycTpocTsa u ap.;

—HeJMHEWHbIE (POPMUPYIOIINE YCTPOUCTBA: SJIEKTPOHHBIE 11e-
M, OCHOBHOE Ha3HA4YCHHE KOTOPHIX — C(HOPMHUPOBATH CHT-
HaJ HYXHOW (OpPMBI M3 CHUTHAJA, UMEIOMIero ¢GopMy, HeE
yA0OHYIO0 A JanbHelero npeoodpaszoBanus. K HuMm oTHO-
CAT OrPAaHUYUTENH, (UKCATOPHI YPOBHS, KOMIIAPaTOPHI,
tpurrepsl [lImutra, n op.;

—peoOpa3oBaTeny UMITYJIBCOB HU(PPOBBIX yCTpoHcTB. Mx
OCHOBHOE Ha3HAYCHHE — BBITIOJIHEHUE JIOTHYCCKUX (DYHKIIUN
U TpeoOpa3oBaHUE TIOCIEOBATEIHPHOCTH HMMITYJIECOB TI0
OTpe/ICICHHBIM 3aKOoHaM. K HUM OTHOCSAT JIOTHYECKHE dJIe-
MEHTBI, TPUTTEPHI, CUCTUYMKHU, PETUCTPHI, PA3TUYHBIC KOM-
OMHAIIMOHHBIC YCTPOMCTBA, BHITOJIHCHHBIC HA OCHOBE JIOTH-
YEeCKHX DJIEMEHTOB U JIp.

— impuls ¢eviricilari. Miioyyan bir formali impulsdan basga bir
formal1, yaxud parametrlori basqa olan eyni formali impuls
alinmasini tomin edon qurgu. Impuls geviricilorinin asagidaki
novlori var:

— Xotti impuls c¢eviricilori: inteqrallayic1 vo diferensiallayici

qurgular vo S.;

— geyri—Xxotti formalasdirici qurgular: asas toyimati ¢evirmak
liclin olverigsiz (yararsiz, geyri—miinasib) formali signaldan
olverigli formali signal formalagdirmaq olan elektron dov-
rolori. Bunlara mohdudlasdiricilar, soviyya fikso edicilori,
miigayiso qurgulari, Smitt triggerlori vo S. aiddir.

— rogom qurgulariin impuls ¢eviricilori. Onlarin asas toyinati
montiq funksiyalarinin yerina yetirilmasi vo impulslarin
ardicilligint miioyyon ganunlara uygun olaraq doyisdirmok-
dir. Onlara montiq elementlori, triggerlor, saygaclar, registr-
lor, moantiq elementlori asasinda qurulmus miixtalif kom-
binasiyali qurgular va s. aiddir.

Pulse delay device
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— YCmpOoiicmeo 3a0epiHcKu UMNY1bCO8

B HEKOTOpBIX ciyyasx IpH MOCTPOECHUHU LU(PPOBBIX YCTPOHCTB
HEOOXOJAMMO TOIYUYUTh 3aAepKKy LudpoBoro curHana. s
ATOTO HCIMOJNb3YIOT E€CTECTBEHHYI0 WHEPLHUOHHOCTh JIOTHYE-
CKUX DJIEMEHTOB U NMPUMEHSIOT MPOCTEHIINE UHBEPTOPHI, CO-
€MHSAS UX B IOcIefoBaTeNbHble enodku (puc.l). CymmapHas
3aJlep’KKa paBHA CyMME 3a/IepKEK OTJIEJIbHBIX JIEMEHTOB U €€
MO>KHO PeryJjMpoBaTh TUCKPETHO, U3MEHSS YHUCIIO 3JIEMEHTOB
B 1enoyke. [Ipyu yeTHOM yncie UHBEPTOPOB B IEMOYKE MOITY-
qaeTcs MPOCTO 3aJIep’KKa, a MPU HEUETHOM — 3a/IepKKa C UH-
Bepcueil curnana. Takue cxeMbl 00eceYuBalOT HE3HAUUTEIb-
HYI0 3aJIepKKy B npezenax (5+100) He.

Jlis mostydeHus 3a7iepeK OoNbllel ATUTENbHOCTH HCIOJb-
3yl0T uHTerpupytomme RC-1ienouku, BKIOYaeMmble B IEMb
nepenayn curHana (puc.2). B Takux cxemax u3z—3a MejajieH-
HOTO 3apsijia U paspsja KOHJIEHCATOpa CMeENIaeTcsl Bpemsl Ie-
PEKIIIOYEHHs] BTOPOTO HHBEPTOpPA U IMPOUCXOIUT 3aJeprKKa
curana. Ecnu cuutath HampsokeHUEM MEpeKIrovYeHHs] MH-
BepTopa U, NONOBHHY HanpsukeHus nutanus Ep,;, dro xa-
pakrepHo s KMOII-noruyeckux 3ieMeHTOB, TO BpeMs 3a-
JePKKU OyJIeT ONpeAeNsaThCs CASAYIOIUM BhIPaKEHUEM:

E

tma:R-CIn —num | —_R.CIn2~0,7-RC
Unep

PaccmoTpeHHast cxema MOXKET 00eCTeunTh 3aJepKKHU 10 He-

CKOJIbKMX MHJIJTUCEKYH]I.

UBX UBBIX
Ui 12 L |1 ) 1 1 LU

Pucynox 1. YcTpoiicTBO 3a/iep)KKU UMITYJILCOB, 00pa30BaHHOE
MIOCJICIOBATEIbHBIM COCTUHCHUEM HHBEPTOPOB
Sakil 1. Invertorlarin ardicil birlosdirilmasi ilo yaradilmis
impulslar1 longitmo qurgusu
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UBX UBLIX

R
(qul’) 1 0 — T 1 o (UQIX)

1

Pucynoxk 1. YerpoiicTBo 3aepKKU UMITYJIbCOB, 00pa30BaHHOE
uHTerpupyromuMu RC—rienmoukamMu
Sakil 2. Integrallayici RC dévralorilo yaradilmis
impulslar1 langitma qurgusu

— impulsu langitma qurgusu. Bozi hallarda rogomli qurgular
yaradilarkon rogomli signalin longidilmasi zoruri olur. Bu
moqgsadla mantig elementlarinin tabii otalatliliyi istifads edilir
Vo zoncir soklinda ardicil qosulmus sado invertorlar totbiq
olunur (sokil 1). Yekun longitmo ayri—ayr1 elementlorin lon-
gitmolarinin camina barabardir vo onu zancirds elementlarin
sayin1 doyismoklo diskret olarag doyismok olar. Zancirds
invertorlarin say1 ciit oldugda sadaca langitmo, tok oldugda
isa langitmoa ila barabar ham ds signalin inversiyasi bas verir.
Belo sxemlar kigik — (5+100) nsan. langitma verir.

Daha uzunmiiddatli langitmo almaq ii¢iin signalin 6tiiriilma
dovrasina qosulan, inteqrallayict RC—dovralori tatbiq edilir
(sokil 2). Belo dovralordo kondensatorun lang dolub—bosal-
mas1 naticasinds ikinci invertorun asirilma vaxti surlisiir vo
signalin langimasi bas verir. ©gor, hesab etsok ki, invertorun
U, asirilma goarginliyi Uq gida gorginliyinin yarisina bora-
bardir (KMOY-mantiq elementlori {igiin xarakterik olan hal),
longitmo miiddoti agsagidak: kimi hesablana bilar:

U
t =R-CIn| —2 |=R-CIN2~0,7-RC
L U

as

Baxilan sxem bir ne¢o millisaniyaya godor longitmoni
tomin eds bilir.

Pulse duration modulation (pulse width modulation)
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— WUPOMHO—uUMnyabcHoe mooyauposarnue (LLIHUM).

[I1M — 370 U3MEHEHUE IIIUTEIBHOCTH UMITYJIbCA T, B CO-
OTBETCTBUM C 3aKOHOM M3MEHEHHS MOJAYJIHPYIOIIEr0 CUrHaIa
MIPU TOCTOSIHHOM aMIUIUTYJAE W MEPUOJI€ UMITYJIbCOB, T.€. W3-
MEHEHHUE CKBAKHOCTHU (OTHOIICHHME JIUTEIBLHOCTH MUMITYJIbCa
K €ro nepuojy) mnpu noctosHHo yacrore (puc). LLHIUM — sto
HIMPOKO HUCTIONb3yeMasi BO3MOKHOCTh PETyJIMPOBaHUS Hamlps-
xenuns. (cm. taxke: Modulation » Modulation signal)

— impulsun enina modul-

yasiyast (IEM). IEM — ckBaxHoctb — 0 %  (dorinlik — 0 %)
impulsun  amplitudunun 5V
vo periodunun sabit giy- 0V
motlorinds t; davametmo o
mU.dthlnln modulyaS|ya 5\ CKBa)KHOCTb — 25 % (derlnllk -25 %)
edon signalin doyismo 1 —| 1 1

ganununa uygun olaraq oV

doyisdirilmasi; basqa
sozlo tezlik sabit galmag-

ckBaxkHOCTE — D0 % (dorinlik — 50 %)

. L A
la impulsun darinliyinin
R A OV} .
(davametmo miiddatinin "
p(_er_lodur?a nisbati) d9y.1§_ cKBaykHOCTh — 7D % (dorinlik — 75%)
dirilmasina deyilir gy, ' |
(sokil). oV |_ I_ o | |
[EM gorginliyin tonzim- e 0 T
lonmasi tliglin genis isti- ckBaxkHocTb — 100%  (dorinlik — 100%)
fado edilon tsuldur. (bax 5V |
homginin: Modulation u ¢y

Modulation signal).

pulse energy

— 9Hep2ua uUMnYabca. JHEPTUs UMIYJIbCa paBHA CyMME JHEP-
I'Mii BCEX €ro rapMOHUK, IPUYEM OCHOBHAsS 4YacTh 3HEPTrUU
BUJICOMMITYJILCOB JIGKUT B HU3KOYACTOTHOM YacTH CIIEKTpa.
Tak, ang npsAMOYroJibHBIX HMMITyJIbCOB 95% Bcell aHeprum
UMITyJIbCa cocpenoToueHa B moiaoce dacror 0<f<f =2/t,. B
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CBSI3M C TEM, YTO OOBIYHO BAXKHO 3HATH ITOBEJICHUE CUCTEMBI B
TOM JHMana3oHe 4YacTOT, B KOTOPOM IEpENacTcsi OCHOBHas
YacTh SHEPIUH, BBOJSAT MOHITHE aKTUBHOM IIMPUHBI CIIEKTPA,
0] KOTOPO MMOHUMAIOT Juana3oH 4acTot ot f=0 no Hekoro-
poii rpaHu4HOIi yacToTHl f,, B KOTOpOM cocpenoToueHa 95%
MOJTHOM 3HEPruu uMIlyjbca. Vcnonb30BaHWE aKTUBHOM IIU-
PHUHBI CIIEKTpa MO3BOJSET OTPAHUUYUTD IMOJIOCY MPOIYCKaHHS
YCTPOMCTB, HAa KOTOPbIE BO3IEUCTBYIOT UMITYJIbChI, UMEIOIINE
JOCTaTOYHO IIMPOKUM CHEKTP, U BBIOMPATh €€ paBHOM WM
HECKOJIBKO OOJIbIlIei aKTUBHON NIMPHHBI CHeKTpa. (CM. Tak-
xe: Electrical pulse).

— impulsun enerjisi. Impulsun enerjisi onun biitiin harmoniya-
larinin comina borabordir. Videoimpulslarin enerjisinin asas
hissasi spektrin asag tezlikli hissasine diisiir. Masalon, diiz-
bucaqli impulslarin tam enerjisinin 95 %—i 0<f<f;, =2/t; tezlik
zolaginda comlosir. Adoton, enerjinin asas hissasinin otiiriil-
diiyti tezlik diapazonunda sistemin 6ziinii neco apardigini bil-
mok zaruri olur. Buna gora do, spektrin aktiv eni anlayis1 da-
xil edilir. Spektrin aktiv eni dedikdo impulsun tam enerjisinin
toplandigi, f=0-dan miioyyan fg, Sarhad tezliyino godar olan
tezlik diapazonu nozords tutulur. Spektrin aktiv enindan
istifado etmokls kifayat godor genis spektra malik impulslarin
tosir etdiyi qurgunun buraxma zolagmin enini azaltmaq olar
va onu aktiv ena boarabar vo ya bir godor boyiik goétiirmoak
olar. (bax hamginin: Electrical pulse).

Pulse-height discriminator (amplitude discriminator)

— amnaumyonwlii ouckpumunamop (A/). dneKTpoHHOE YCT-
POICTBO AJI aHalW3a CUTHAJIOB IO aMIUIUTY/Ie, B YACTHOCTH
HMMITYJIbCOB OT JETEKTOPOB 4YacTUll. Pa3nuuyaroT HUHTErpaib-
Heie u nquddepenimanbasie AJl. Uaterpansubie AJl peruct-
PUPYIOT UMITYJIbCHI, aMIUTUTYy/1a KOTOPBIX OOJBIIE Ompese-
JIEHHOW BENYMHBI A, Ha3plBA€MOW IMOPOrOM JWCKPHMHHA-
muu. Judpdepennmnansupie AJ[ perucTpUPYIOT HMITYIIBCHI
MPU BBINOJIHEHUH YCIOBUA Ay < A < Ay, 1€ Ay U A —
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HIDKHAWA W BEPXHHMM NOPOTH, A — aMIUIUTYAa UCCIELYEMOIO
CHUTHAJIA.

— amplitud diskriminatoru (AD). AD - signallari, o ciimladon
zarraciklor detektorunun verdiyi impulslari amplituduna gora
tohlil edan elektron qurgudur. Inteqral vo diferensial AD var.
Inteqral AD amplitudu diskriminasiya astanasi adlanan miiay-
yan Ags. giymatindon boyiik olan impulslart geyd edir; dife-
rensial AD Ay a5 <A < Aggyux sortini 6doyon impulslari geyd
edir. Burada A, Vo Assyux. — asagl vo yuxari astana, A iso
todqiq olunan signalin amplitududur.

Pulse—length modulator (pulse-width modulator)

— WUPOMHO-UMNYNbCHBIIL MmoOyaamop. HlupoTHo—uMmmysibc-
HBI MOJIYJISATOP — YCTPOMCTBO, IpEeAHA3HAYEHHOE Ul IIpe-
o0Opa3oBaHUs 33JaHHOTO YMPABISAIONIETO0 CUTHAjla B HETpe-
PBIBHYIO TIOCJTIEI0BATEIbHOCTh MUMIYJIbCOB (PUKCHPOBAHHOM
YaCTOTHI, XapaKTEPU3YEMYH0 IMTEIBHOCTBIO UMITYJIbCA T, U
JUIMTEIIBHOCTBIO T1ay3bl T, IPU MOCTOSIHHOM IIEPUOJIE UX Clle-
noBaHus T, 3alaBaeéMOM BHEIIHUM WIM BHYTPEHHUM I'€HEpa-
TopoM. Takum o00Opa3oMm, BXOIHBIM MapamMeTpOM IIMPOTHO-
UMITYJIbCHOTO MOJYJIATOpa SIBJISETCS CUTHAJ YIIPABIICHUS, A
BBIXO/JHBIM — BEJIMYMHA, OOpaTHAash CKBAXKHOCTH WMITYJIbCOB:
OTHOCHUTEJbHAS JUTUTEIBHOCTD UMITYJIbCa ¥y = T, /T.

— impulsu enina modulyasiya edici. Verilmis idarsedici signali
fikso olunmus tezlikli, koSilmoz impulslar ardicilligina
cevirmok {iglin qurgu. Alinan impulslar 71; davametmos
miiddati vo 1, pauza miiddati ilo xarakterizo olunur, onlarin
tokrarlanma periodu iss xarici va ya daxili generatorla verilir
Vo sabit giymat alir. Impulsu enina modulyasiya edicinin giris
parametri idaroedici signalin parametrlori, ¢ixis parametri iso
impulsun dorinliyinin (y; = 1; /T) tors giymatino borabor olan
vo impulsun nisbi davametmo miiddoti adlanan kamiyyatdir.
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Pulse oscillator

— umnynovcuutii 2enepamop.(MI) I1eKTpOHHOE YCTPOUCTBO, Ie-
Hepupytouiee ummyiabcsl. O6pryHO UIT cocronT M3 3anaro-
IIEro UCTOYHUKA KoJaebaHuil u hopMupoBaTesi, CO3A0IIETO
UMIYJIbCHl HEOOXOMUMOW (OpPMBI, UIUTENHHOCTH W aM-
UIATYABI (MOITHOCTH). VICTOYHUKOM MOXKET CIIY)KHTH TeHE-
paTop CMHYCOUIATbHBIX WM pellaKCallMOHHBIX KoJiebanuii. B
3aBUCUMOCTHU OT pexuma pabdotsl UI" moapasnenstor Ha aBTo-
KoseOaTeiabHble (aBTOTEHEPATOpPbI), 3aTOPMOKEHHbIE U Ha
reHepaTopbl, paboTarolue B PEKMME CUHXPOHU3ALUU WU
JCTICHHS YaCTOTHl. ABTOTE€HEpaTOPhl HEMPEPBHIBHO, O€3 BHEIII-
HETO BO3JEHCTBUS BBHIPAOATHIBAIOT WMITYJIBCHI, TapamMeTphl
KOTOPBIX OTPEACISIOTCS BHYTPEHHUMH TMapaMeTpaMH €ro
kommonenToB (cm. Active oscillator). 3aTopmoskenHbie (Kay-
IME) TeHEPAaTOPhl TEHEPUPYIOT UMIYJIILCHI, IEPUOI TTOBTOPE-
HUSI KOTOPBIX OMpEICISETCS MEPHOJOM IMOBTOPECHUS BHEIII-
HUX (3aMycKamInX) CHIHAIOB, a (opMa M Jpyrue mapa-
METPBI 3aBUCAT OT BHYTPEHHHX IapameTpoB cxem (cMm. Gate
mode). B pexrmMe CHHXPOHHM3ALNHU WIN JICJICHHS YaCTOThI T'e-
HEPaToOpbl BBIPAOATHIBAIOT UMITYJILCHI, YacTOTa MOBTOPEHMUS
KOTOPBIX KpaTHA YacTOTE CHHXPOHU3UPYIOIIETO CUTHaja (CM.
Locked mode). Hawubomee pacmpocTpaHeHbl TIe€HEPATOPHI
OPSIMOYTOJIBHBIX WU JMHEHHO—M3MEHSIOMHUXCs (mui1oo0pas-
HBIX) UMITYJILCOB HaIpsHKeHUs. [ eHepaTopsl MPsSMOYTOJIbHBIX
UMITYJIbCOB JICTISITCS. HA MYJbTUBHOPATOPHI M OJIOKUHT-TEHE-
patopel. U Te, u apyrue MoryT paboTaTh Kak B aBTOKoyeOa-
TEJIBLHOM, TaK M B XAyIIeM pexumax. I'enepatopsl, Beipaba-
THIBAIOIIME HECKOJIBKO IOCIIEI0BA—TEIBHOCTEH MMITYJIHCOB,
Ha3bIBalOT MHOTO(a3HbIMU.

— impuls generatoru (IG). 1G — impulslar generasiya edon elek-
tron qurgudur. Adaton, IG verici rags monbayindon vo talob
olunan formaya, davametms miiddatino vo amplituda (giico)
malik impuls yaradan formalasdiricidan ibarst olur. RagQs
monbayi sinusoidal va ya relaksasiyali ragslor generatoru ola
bilor. Is rejimindon asili olaraq IQ avtoragslor (avtogenera-
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tor), longidilon (gozlaici) vo sinxronlagdirma va ya tezliyin
boliinmasi rejiminds isloyan generatorlara ayrilir. Avtogene-
ratorlar fasilosiz olarag kenar tosir olmadan, parametrlori 6z
daxili parametrlori ilo toyin edilon impulslar generasiya edir.
(bax: Active oscillator). Longidilon (gozloici) generatorlar
tokrarlanma periodu xarici (buraxici) signallarin periodu ilo
toyin olunan impulslar generasiya edir; onlarin formasi va di-
gor parametrlari isa sxemlorin daxili parametrlorindon asilidir
(bax: Gate mode). Sinxronlagma vo ya tezliyin bolinmasi
rejimindaki generatorlar tokrarlanma tezliyi sinxronlasdirici
signalin tezliyinin tam misillorino barabor olan impuls yaradir
(bax: Locked mode). Diizbucaqli va Xatti doyison (misarvari)
gorginlik impulslar1 generatorlar1 daha genis yayillmisdir.
Diizbucaqli impulslar generatorlarina multivibratorlar vo
bloklayicit generatorlar aiddir. Onlarin hor ikisi ham avto-
ragslor, ham do g6zlomoa rejimindo islays bilir. Eyni zamanda
bir ne¢o impulslar ardicillig1 yaradan generatorlar da var ki,
onlar ¢oxfazali generator adlandirilir.

Pulse-phase control

— umnyvcHo-ghazoeoe ynpasnenue. Tak 4acTo Ha3bIBAIOT (a-
30BOC PETYJIMPOBaHUE, TaK KaK BKIIFOUCHHE CHUIIOBBIX MPHOO-
POB TIPOM3BOIUTCS C TIOMOIIBIO HMMITYJIbCOB YIPaBICHHUS.
OHO XapakTepHO TEM, YTO W3MCHEHUE HAINpPSHKCHUS Ha Ha-
rpy3Ke JOCTUTACTCSl U3MEHEHUEM YIJIa yrpaBieHus. Mcmomnb-
30BaHUC HMMITYJILCOB YIpPaBICHHs 00ECICUNBACT BKIFOUCHUE
TUPHUCTOPOB B CTPOTO 3aJaHHBIC MOMEHTHI BpEMEHH U 00JIeT-
YaeT UX PEKUM PaOOTHI

— impul-faza ila idaraetma. ©ksor hallarda faza ilo idarsetmoni
impuls-faza ilo idaroetmo adlandirilirlar, ¢iinki, giic cihazlari
idaroedici impulslarin komoayilo qosulur. Xarakterik cohoti
ondan ibaratdir ki, idaroetmo bucagini doyismoklo yiik gor-
ginliyi doyisdirilir. Idarsedici impulslardan istifads edilmasi
tiristorlarin  doqiq verilmis zaman anlarinda qosulmasini
tomin edir vo onlarin is rejimini yiingtillosdirir.
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Pulse ratio

— cKeaxycnocmy umnyinbcog. OTHOLIEHUE UTUTENbHOCTU HM-
MyJibca K MEpPUOJy ClIeOBaHUs (IIOBTOPEHUS]) HMITYJIbCOB.
CKBaXHOCTh OIpPEIETAECT OTHOLICHUE MUKOBOM MOIIHOCTH
MMITYJIbCHOM YCTaHOBKHU (Harpumep, nepegaTiyuka paguosio-
KAI[MOHHOM CTaHIMU) K €€ CpeAHEel MOIIHOCTH U SIBIISACTCS
Ba)KHBIM TIOKa3aTesjaeM padoThl UMITYJIbCHBIX CUCTEM. B yct-
poiicTBax M cUCTeMax AWCKPETHOM mepenayu U oOpabOTKU
MH(}OpPMALIMM HEJOCTAaTOYHO BBICOKASI CKBAaXX HOCTb MOXET
MPUBOJUTH K HCKaKeHUI0 MHpopmanuu. B mpaktuke yacTto
MIPUMEHSIOTCSL CUTHAJIBI CO CKBAYKHOCTBIO, PABHON JBYM.

— impulsun darinliyi. Impulsun davametmo miiddotinin onlarin
tokrarlanma perioduna olan nisbatina impulsun doarinliyi de-
yilir. Impulsun darinliyi impuls qurgusunun (mosslan, radio-
lokasiya stansiyasun Otiiriiclisiiniin) giiciniin an boyiik qiy-
motinin orta giymatina nisbatini tayin edir va sistemin isinin
miithiim gostaricisidir. Molumatin diskret Gtiiriildiiyii vo emal
edildiyi qurgu va sistemlordo doarinlik az oldugda malumat
tohrif edilir. Tacriibada ¢ox vaxt darinliyi 2—ya barabar olan
signallar istifads edilir.

Pulse tiristor

— UMRYAbCHBIL mupucmop. TUPUCTOP, HUMEIOIINN My
JUINTENIBHOCTh MEPEXOIHBIX MPOILIECCOB U MpPEIHA3HAYCHHBIN
JUIS IPUMEHEHUS B UMITYJIbCHBIX peKUMaXxX paboThlI.

— impuls tiristoru. Kegid proseslori qisa miiddatli olan va im-
puls rejimindas islomok ti¢lin nazards tutulmus tiristor.

Pyroelectric

— nupoinekmpuk. Kpuctaulmueckue AUIIEKTPUKH, Ha IIO-
BEPXHOCTH KOTOPBIX NpPHU HU3MECHEHHH TEMIICPATyphl BO3HHU-
KaloT OJJICKTPUYCCKHC 3apsabl. [losiBneHue QJICKTPHUUCCKUX
3apsAa0B CBA3aHO ¢ UBMCHCHUCM CIIOHTAHHOM MOoJIApnU3anu.

— piroelektrik. Temperatur doyisorkan sathinds elektrik yiiklori
yaranan kristal qurulusa malik dielektrik. Sothds elektrik yiik-
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lorinin yaranmasi spontan polyarlagmanin doyismosi ilo
baghdir.

Quadripole (two—port network)

yemovipexnochuk. YacTb DIEKTPUUECKON IETIH, WMEIOIIast
YeThIpe TOYKH MOJKIIoueHHs. Kak mpaBuiio, BE TOYKH SIB-
JSIFOTCST BXOJIOM, JIBE IPYTHE — BBIXOJOM. TakuMu 4eThIpEX-
MOJTFOCHUKAMHU SIBJIIIOTCS, HAIPUMEp, TpaHC(HOpMaTOpbI, yCH-
auTeNnu, (GUIBTPHI, CTAOMIM3aTOPbl HAMpPSKEHUs, TeledoH-
HbIC JIMHWUH, JIMHUH DJICKTPOTIePEIauu | T. II.

dordqiitblii. Elektrik dovrasinin dord qosulma noqtosi olan
bir hissasi. Bir qayda olaraq néqtalordan ikisi giris, digar ikisi
isa ¢ixisdir. Belo dordqiitbliilora misal olaraq transformatorla-
r1, gliclondiricilori, stizgoclori, gorginlik stabilizatorlarini, te-
lefon Xxotlorini, elektrik 6tiirma Xatlorini va s. géstarmak olar.
Xiisusi halda tranzistora da dordqiitblii kimi baxmagq olar.

Quality of electronic device
— Kayecmeo In1eKmpoHHo20 npuodoopa. COBOKYITHOCTh CBONCTB

AMEKTPOHHBIX TpuOopoB (DI1), oOycrnoBIMBaAIONIUX UX CIIO-
COOHOCTB BBINOJIHATH 3aJaHHbIC (DYHKIIMU B OTpEACTICHHBIX
YCIOBUSIX OSKCIUTyaTallid. JTH CBOWCTBA XapaKTEPU3YIOTCS
CIICIYIOUTMMHE TTOKa3aTeNsiMu: HazHadeHueMm Oll, ux Hajex-
HOCTH, TEXHOJIOTUYHOCTHIO, OC30MACHOCTHIO JKCILTyaTalluH,
ynoOCTBOM 0OOCITyKHBaHHS, TPaHCIOPTAOEIHHOCTHIO, JPTO-
HOMHYHOCTBIO, 3CTETUYCCKHUMHU U 3KOJOTHYECKUMHU OCOOCH-
HOCTSIMH TIprOOpa U T.I. YPOBEHb KadecTBa AJIEKTPOHHOTO
npubopa ONpPENeNIIOT KaKk Ha CTaJuu Pa3pabOTKH, TaKk U B
Mpolecce uX MPOU3BOACTBA U IKCILTyaTaIHH.

— elektron cihazin keyfiyyati. Elektron cihazin (EC) keyfiyyoti

onun miioyyan istismar sortlori daxilinds verilmis funksiya-
lar1 yerino yetirmok imkanlarini tayin edon xassalorin toplu-
sudur. Bu xassolor asagidaki gostoricilorlo xarakterizo edilir:
EC—n toyinati, etibarliligi, texnolojiliyi, istismarin tohliiko-
sizliyi, xidmatin rahatligi, dasinilmasinin asanligi, erqono-
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mikliyi, cihazin estetik vo ekoloji xiisusiyyatlori vo s. EC—in
keyfiyyatinin saviyyasi hom iglonib hazirlanma moarhalasinds,
hom do istehsal va istismar proseslorinds tayin edilir.

Quantum amplifier

— keanmoswiii ycunumenv (KY). YcTpoicTBO IS yCHICHHS
3JEKTpOMAarHUTHEIX BOJIH CBY mnum onThyeckoro nuamnasoHa
3a CUET BBIHYXKJIEHHOTO U3Iy4YEeHHS BO30Y>KICHHBIX aTOMOB,
MOJIEKYJT WJIM MOHOB. B oTimMume OT OOBIYHBIX yCHIIUTENEH
AJIEKTPOMArHUTHBIX KojeOanuil ycunenue B KY npoucxoaur
B pe3yJibTaTe B3aMMOJCHCTBUS JIEKTPOMAarHUTHOIO U3Jy4e-
HHUSI C aKTUBHOM CPENOM, B KOTOPOM CO3JaHa MHBEpPCHAs 3a-
ceneHHOCTh. lIpoueccsl, MpoTekarwmue npyu TakoM B3aHMO-
JNEHUCTBUHU, ONKMCHIBAIOTCSA 3aKOHAMU KBAHTOBON MEXAHUKH.

B KV ycunuBaemas (mepBuvHasi) 3JI€KTPOMarHuTHAsT BOJI-
Ha, paclpoCTPaHSsACh B AKTUBHOW CpeE/e, BBI3BIBAET B HEWM
BBIHY’K/ICHHO€ HCITyCKaHME KBAHTOB W3JIyY€HHUsI, TOXIECT-
BEHHBIX I10 YacToTe, (pa3e, HAMpaBIECHUIO PACIPOCTPAHEHUS U
XapakTepy MOJISIpU3alyy C IEPBUYHON BOJHOW. B nMHEHHOM
pexume, T.e. 10 AOCTUKEHHUS HACBIIICHUSI, THTEHCUBHOCTH |
u3nyueHuss Ha Bbixone KYVY  Belpaxkaetrcs ¢GopmyIioi:
I=lpexp{(a-B)-z}, tme Iy — MHTEHCUBHOCTb HW3IIyYCHUS Ha
Bxojae KV, p — morepu B akTHBHO# cpene, o — KodppuimeHt
YCUJIEHUSl aKTUBHOW Cpeabl, Z — JJIMHA AKTUBHOW CpEBbI.
Ycunenue MOXHO yBEIIMYUTh, 3aCTABUB BOJIHY MHOT'OKPAaTHO
MIPOXOAUTH YEPE3 aKTUBHYIO CPEAYy.

KV (xax u KI') CBY nuanazoHa Ha3bIBalOT Ma3epHBIMU
YCUJIMTENSIMU, ONTUYECKOr0 AHana3oHa — JIa3€PHbIMHU yCUIIH-
TesrsiMU. [IpuMepoM J1a3epHOTO YCHIIMTENST MOXKET CIIYXKUTh
napamaruuTHeii KY Ha pyOuHe. AKTHBHBINA AJIEMEHT Mapa-
marauTHoro KY pasmernaercs B KpuocraTe npu TEMIEpaType
KuneHus xxuakoro renus (4,2,K), 94To mo3BosiseT, B 4aCTHO-
CTH, 3HAYUTEIILHO CHU3UTh YPOBEHb I1yma. [Ipu coBmeniennn
Masomymswmero KV co cnenuanbHOM MaJIONIyMsIIIEH aHTEH-
HOW MOHO JOCTUYb PEKOPAHO HU3KOTO YPOBHSI IIYMOB BCEU
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CHCTEMBI, a BBIMTPHIII B YYBCTBUTEIBHOCTH TP 3TOM MOYKET
obITh ~(50+200) pa3. Oto nemaer CBY KVY He3ameHUMBbIMU
JUISL CUCTEM JAJIBHEN KOCMMYECKOM CBSI3U, paIlOACTPOHOMUU
U JIp.

— kvant giiclandiricisi (KG). Hoyacanlanmig atom, molekul va
ya ionlarin mocburi siialanmas1 hesabma IYT vo ya optik
diapazona daxil olan elektromaqnit dalgalarini giiclondirmok
ticlin qurgu. Elektromaqnit ragslorinin adi giiclondiricilo-
rindon forgli olarag KG—do giiclondirmo elektromaqnit siia-
lanmasi ilo invers maskunlagma yaradilmis aktiv miihitin gar-
siligli tasiri naticasinds bas verir. Bela garsiligli tasir zamani
bas veron proseslor kvant mexanikasi qanunlari ilo tosvir
edilir.

KG—da giiclondirilon elektromaqnit dalgasi aktiv miihitdo
yayilan zaman tezliyino, fazasina, yayilma istigamoatino vo
polyarlagsmasinin xarakterino gora ilkin dalgaya uygun olan
stialanma kvantlarinin macburi emissiyasina sabab olur. Xatti
rejimdos, yoni doyma hali yaranmamisdan ovval, KG-nin
¢ixigsinda stialanmanin intensivliyi | asagidaki ifads ilo toyin
edilir: 1=lgexp {(a-B)-z}. Burada ly — KG-nin ¢ixisinda
stialanmanin intensivliyi, p — aktiv mithitdo yaranan itkilor, a
— aktiv miihitin giiclondirms amsali, z iso onun uzunlugudur.
Dalga aktiv miihitdon dofalorlo kegarsa giiclondirma do artar.

KG (kvant generatoru kimi) IYT diapazonda isloyirss
mazer giiclondirici, optik diapazonda iso lazer giiclondiricisi
adlanir. Lazer giiclondiricisino misal olaraq yaqut ssasinda
paramagnit KG-ni gostarmak olar. Paramagnit KG—nin aktiv
elementi kriostatda, maye heliumun gaynama temperaturunda
(4,2 K) yerlosdirilir ki, bu da kiiylorin soviyyasini xeyli
azaltmaga imkan verir. Hor ikisinin kiiylori asagi soviyyali
olan KG vo xiisusi antenna uygunlasdirilib birlosdirildikdo
biitiin sistemin kiiylorini kifayot godor asagi soviyyaya godor
azaltmaq, vo bu zaman haossasligi ~(50+-200) dofs artirmaq
miimkiindiir. Bu iso IYT KG—-i uzaq kosmik rabito sistemlori,
radioastronomiya vs s. ti¢iin avazolunmaz edir.
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Quantum counter

— keanmoeotii cuemuuk (KC). YCTpOHCTBO ISl pEerUCTpaIifu
OTJENBHBIX MOPIUN (KBAaHTOB) CIA0Or0 3JIEKTPOMArHUTHOTO
m3nydyeHus: cyomumumerpoBoro u MK auamazonos. Jleitct-
Bue KC ocHOBaHO Ha mocinenoBaTEIbHOM ITOTJIOIICHUH Yac-
TULIaMH pabovero BemiecTa (aToMamu, MOJEKyJIaMu U T.1.)
KBaHTOB HCCJIEyEMOT0 M3Iy4eHHUs C dHEpPTHeu hn; um KBaH-
TOB M3JIYUCHHSI C SHEPTHEH hr, OT BCoMOraTeabHOro0 UCTOY-
HUKa. B pe3ynbrare BOZHHKAET M3ITYUCHUE C DHEPTHEH KBaH-
TOB hmz, mpeBblmaromend (MHOrAa 3HAYUTENBHO) SHEPTHUIO
KBaHTOB HCCIICyEeMOTO HW3JyYeHHUs, YTO IO3BOJISET JOCTa-
TOYHO TPOCTO PETHCTPUPOBATH MX C TOMOIIBIO, HAIpPUMED,
00bIYHOTO (HOTOIICKTPOHHOTO yMHOXHUTENd. KC mpumens-
10T, HanpuMmep s Busyanusanun MK msnydenus (koTopoe
TPYJIHO TIOAJAETCS] PETUCTpAIlMU), FOCTUPOBKU Jla3epoB (pa-
ooraromux B UK nuamazone).

— kvant saygact (KS). Submillimetrlik vo IQ diapazonda zoif
elektromaqnit siialanmasinin ayri—ayri1 porsiyalarini (kvantla-
rin1) geyd etmok liclin qurgu. KS—nin is prinsipi is¢i mad-
danin hissaciklori (atomlar, molekullar va s.) tarafindon 6yro-
nilon siialanmanin enerjisi hn; olan kvantlarinin vo komoakgi
monbonin siialanmasinin enerjisi hn, olan kvantlarinin ardicil
olaraq udulmasina osaslanir. Noticodo kvantlarinin enerjisi
oyranilon siialanmanin kvantlarinin enerjisindon boyiik (bo-
zon ¢ox boyiik) vo hms—o borabor olan siialanma yaranir ki,
onu miixtolif vasitolorlo, masalon FEV vasitasilo, asanligla
geyd etmok miimkiindiir. KS ¢atinliklo geyd olunan iQ siia-
lanman: vizuallagdirmaq, IQ diapazonda isloyan lazerlori
nizamlamaq va s. magsadlorls istifads edilir.

Quantum dot

— keanmosaa mouka (KT). KT — 3T0 M30/1MpOBaHHBIE HYJIb—
mepHble (0D) HaHooOBeKTHI, B KOTOPBIX ABMxeHue H3 orpa-
HUYEHO BO BCEX TPEX HAIIPaBJIICHMSX B MPOCTpaHCTBE. B ka-
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*kaoM u3 3tux Hanpasuenui (I |y 1,) seprus snexrpona oxa-
3bIBAETCSI KBAHTOBAHHOM

E= h2n2n12/2m*|X2+ h2n2n22/2m*|y2+ h2n2n32/2m*lzz
rae Nq, Ny, N3 :1,2,...

CgoiictBa KT cymiecTBeHHO OTIWYAIOTCSI OT CBOMCTB 00b-
€MHOIro MaTepuaiia Takoro e cocraa. KT cocrodar u3 cpas-
HUTEJILHO HEOOJILIIOro KOJIMYecTBa aTOMOB. 3-3a ¢Xo/cTBa
JHEpPreTuYecKkux xapakrepuctuk aromoB u KT mnocnennue
WHOT/Ia Ha3bIBAIOT «MCKYCCTBEHHBIMU aTOMaMM.

[lepBoiMu KT ObulM HaHOYACTHIBI METAJUIOB, KOTOpHIE
CHUHTE3UPOBAIA €lle B JApeBHeM Erumnrte nis okpammBaHUS
Pa3IUYHBIX CTEKOJI, XOTs 0oJiee TPAJAUIIMOHHBIMU M IITUPOKO
m3BecTHbIMU KT sBisitorest Beipaniennbie Ha [T momgmoxkax
gactuilbl GaN U KOJUIOMJHBIE PacTBOPHI HAHOOKPHUCTAJIOB
CdSe. B nacrosmmii MOMEHT U3BECTHO MHOKECTBO CIIOCOOOB
MOJTy4YEeHUS] KBAHTOBBIX TOUEK, HAPUMEP, UX MOKHO «BBIpE-
3aTh» U3 TOHKUX cjioeB 111 reTepocTpykTyp ¢ MOMOIIBIO Ha-
HOJIUTOTpauu, a MOKHO CIIOHTAaHHO C(HOPMHUPOBATH B BHJIC
HaHopa3MmepHbIX BkItodueHui Il marepuana ogHoro Tuma B
MaTpuile Ipyroro. MeToioM MOJIEKYISIPHO—TYy4YE€BOM SMUTAK-
CHUU TPU CYLIECTBEHHOM OTJHUYUM IMAPAMETPOB AJIEMEHTAp-
HOM SYEHUKH IOJIOKKHU M HAIIBLIIIEMOTO CJIOS MOYKHO JOOUTE-
Csi pOCTa Ha MOJJIOKKE NMUPAMHUAAIBHBIX KBAHTOBBIX TOYEK.
KonTponupys mnporecc CUHTE3a, MOKHO TOJIy4aTh KBaHTO-
BBIE€ TOYKH C 3aJaHHBIMH CBOMCTBaMHU.

OcoOp1ii mHTEpEC TIpeAcTaBisAOT (iayopecuupyronme KT,
MoJy4aeMble METOJ0M KoJulouiHoro cuHTe3a. Hanpumep KT
Ha OCHOBE XaJIbKOTCHHIOB KaJMHUS B 3aBUCUMOCTH OT CBOETO
pasmepa (QuryopecnupyroT pa3HbIMH IBeTamH. MHTepec 3a-
KJIFOYAeTCsl B TOM, YTO OHM TOTJIOMIAIOT SHEPTHIO B IITUPOKOM
JMara3oHe CHEeKTpa, a MCIYCKAIT Y3KUH CHEKTP CBETOBBIX
BOJIH. B Hacrosiiee Bpemst kommanueir LG co3manb miep-
BbI€ NPOTOTHNBI auciuieeB Ha ocHOBe KT, a xoMmaHus
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Nexxus Lighting BemmycThia CBETOIMOIHYIO JIaMIy C
ucrous3oBanueM KT.

— kvant néoqtasi (KN). KN tocrid olunmus sifir dlgiili (0D)
nanoobyektlordir. KN—do yiikdasiyicilarin horokati fozanin
hor {i¢ istigamatindo mohdudlanir, yani, har ii¢ istigamoatdo
(Ix Iy1,) elektronlarm horokoti kvantlanmisdir:

E= h’n,*/2m L2+ hoan,’/2m 1,2+ herng®/2m’L?

Burada nq, ny, n3 =1,2,....., Iklyl; X,y vo z istigametinds nazik
tobogonin galinliglaridir.

KN-nin xassolori eyni dlgiilit hacmi niimunalorin xassalos-
rindon ohamiyyatli dorocods forglonir. Kvant noqtalori az
miqdarda atomlardan toskil olunur. Atomlarla KN-nin ener-
getik xarakteristikalar1 oxsardir. Odur ki, bazon kvant noqte-
lorini “siini atomlar” adlandirirlar.

Holo Qadim Misirdo miixtalif siisolori ronglomok tigiin
sintez edilon metal nanohissaciklori ilk KN olmuslar. Lakin,
daha ananavi vo genis malum olan KN YK althq tizorinds
gOyardilmis GaN hissaciklori vo GdSe nanokristallarinin
kolloid mohlullaridir. Hazirda KN alinmasinin ¢oxlu tisullari
molumdur. Onlar1 nanolitografiyanin komayilo nazik YK
heteroquruluslu tobagalardan kasmak olar, spontan olaraq bir
YK materialin hacminds basqa bir név YK materialin nano-
oOl¢iilii gosmalar1 soklinds formalasdirmaq olar. Molekulyar—
slia epitaksiya iisulu ilo althiq vo ¢okdiiriilon tobogonin ele-
mentar 6zoklarinin parametrlori ¢ox forqli olduqda altliq iizo-
rindo piramida soklindo KN almaq olar. Sintez prosesins no-
zarot etmoklo verilmis xassaloro malik olan KN almaq miim-
kiindiir. Kolloid sintez tisulu ilo alinan, fliioressensiya edon
KN xiisusi maraq kosb edir. Masalon, kadmium halkogenid-
lori asasinda KN o6l¢iilorindon asili olaraq miixtalif rongli ¢iia-
lar vera bilor. Maraqli cohat ondan ibaratdir ki, onlar spektrin
genis diapazonunda enerjini udur, lakin spektrin ensiz bir
hissasinds is1q dalgalar1 buraxir. Hazirda LG sirketi torafin-
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don KN asasinda displeylarin prototipi yaradilmigdir, Nexxus
Lighting sirkoti iso KN—don istifado etmoklo isiq diodlu
lampa hazirlamigdir.

Quantum electronics

— keanmoesaa nekmponuka (K3). O6nacTh 3JIEKTPOHUKH, 3a-
HUMAIOIIAsiCAd M3YyYeHHUEM U pa3pabOTKOW METOJOB U CPEACTB
TCHEepallid W YCUJICHHUS 3JIEKTPOMATrHUTHBIX KOJICOAHWH Ha
OCHOBE 3(deKTa BBIHYKJIEHHOTO W3Iy4YeHHUs Ta3oB U TBEp-
neix Ten. K KD oTHOCAT Takke BONPOCH HETMHEHHOTO B3au-
MOJICHCTBHSI MOIITHOTO JIA3EPHOTO M3IYYCHHSI C BEIICCTBOM U
MPUMCHECHHS TAKOTO B3aUMOJICHCTBHS B YCTPOMCTBAX MPeo0-
pa3oBaHMs YACTOTHI JIa3epHOTO M3nydeHus. Hambomnee kpym-
HBIM TIPHUKJIAIHBIM pazzaesioMm KD sBisieTcs na3epHas TEXHU-
Ka, CBSI3aHHAsl C CO3/IaHUEM JIa3epOB Pa3TMYHBIX THUIIOB, HC-
CJIEJIOBAHUEM CBOMCTB JIa3€pHOTO M3IYYCHUS M €0 MCIIONb-
30BaHUEM ISl PEUICHHS Pa3IMYHBIX MPAKTHYECKUX 3ajad.
[TpakTrueckuii WHTEpEC K ONTUYECKUM KBAaHTOBBIM T'€HEpa-
TopaMm (JazepaM) OOYCJIOBIEH TE€M, YTO OHHU, B OTJIMYHE OT
JIPYTUX HMCTOYHHUKOB CBETA, M3Iy4alOT CBETOBBIC BOJIHBI C
OYCHb BBICOKOW HAINPaBJICHHOCTHIO W BBICOKOW MOHOXpOMa-
TUYHOCTHIO. KBaHTOBBIC TeHEPATOPBI PAAMOBOIH OTINYAIOT-
Ci OT JPYTHX pPaIUOYCTPOMCTB BBICOKOW CTaOMIBHOCTBHIO
9acTOTHl TCHEPUPYEMBIX KOJICOAHWH, a KBAaHTOBBIC YCHUJIUTE-
JIM PaJIMOBOJTH — MIPEICIIbHO HU3KUM YPOBHEM IITyMOB.

— kvant elektronikasi (KE). Elektronikanin qaz vo bark cisim-
lorin mocburi siialanmasi hadisasi osasinda elektromagnit
dalgalarinin generasiyast Vo giiclondirilmasini dyronan, bu-
nun Ug¢ilin miixtalif Gisullarin vo vasitolorin islonib hazirlan-
masi ilo masgul olan sahosi. Biitlin kvant elektron cihazlar1 vo
qurgulart KE—yo aid edilir. KE—ya homginin giiclii lazer siia-
lanmasi ilo maddonin geyri—Xotti qarsiliqlt tasiri vo belo gar-
siligl tosirdon lazer slialanmasinin tezliyini doyisdiron qur-
gularda istifado edilmasi ilo alagadar olan masalalor aid edilir.
KE-nin on genis totbiqi bolmesi miixtalif nov lazerlarin
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yaradilmasi, lazer siialanmasinin xassolorinin dyranilmasi vo
ondan miixtalif praktiki masalalarin hallinds istifads edilmasi
ilo maggul olan lazer texnikasidir. Optik kvant generatorlarina
(lazerlara) qarsi maraq ondan irali golir ki, onlar basqa isiq
monboalarindan forqli olaraq ¢ox doqiq istigamatlonmis va
yiiksok monoxromatikliys malik isiq dalgalar1 stialandirirlar.
Radiodalgalarin kvant generatorlar1 basqa radioqurgulardan
generasiya olunan ragslorin yiiksok stabilliyi ils, radiodalga-
larin kvant giiclondiricilari iso kiiylorin soviyyasinin ¢ox asagi
hodds olmasi ils forglonir.

Quantum electronics devices.

— npudopel u ycmpoiicmea keanmoegou inekmponuxku (INK3).
COBOKYMMHOCTh KBAHTOBBIX JJIEKTPOHHBIX MPUOOPOB U YCT-
POMCTB — MOJIEKYJISIPHBIX T€HEPATOPOB, KBAHTOBBIX YCUIUTE-
Jied, ONTUYECKUX KBAHTOBBIX T€HEPATOPOB (J1a3epoB) U Jp., B
KOTOPBIX HUCIOJIB3YETCS BBIHYXICHHOE HM3JIy4YEHHE Ta30B U
TBepAbIX Ted. [lepBriit [IKD — MonekysipHblii TeHEpaToOp Ha
amMuake O0bu1 coznan B 1955 r. omnoBpemenno B CCCP H. T,
bacoseiM u A. M. IlpoxopoBeim u B CIIIA Y. Tayncom. B
1960 r. B CIIIA 6b1 co3maH TepBbId Jiazep (OMTHYECKOTO
Jarna3oHa) Ha pyOMHOBOM KpHUCTAJIJIE U TIEPBbIN ra30BbIif Jia-
3ep, a B 1962—63 rr. B CILIA — I nazepsl. [IKD umerot
PSIl XapaKTepHBIX OCOOEHHOCTEH, OTIMYAIOIIUX UX OT dJIEK-
TPOHHBIX TPHOOPOB APyrux TuUnoB. Hampumep, mMonekysp-
Hble reHepatopsl CBY nuanazona o61aialoT HCKIIIOUUTEIHHO
BBICOKOW CTaOMIIBHOCTBIO YacTOTHI KoJeOaHwil (mopsiaka ~
10™). Yacel Ha OCHOBE TAKOTO TEHEPATOPa «yiAyT» Ha 3c. 3a
Imnn. ner. KBanToBbie mnapamarHuTHbele ycunutenn CBY
Jarna3oHa UMEIOT PEKOPIHO HU3KHUM YPOBEHb COOCTBEHHBIX
IIyMOB MO CPAaBHEHHUIO C YCWIMTENISAMH APYyrux Tumnos. Ilo-
3TOMY OHU MPUMEHSIOTCS B YCTPOMCTBAX PaUOACTPOHOMMUH,
CHUCTEMAaXx JaJbHEW KOCMUYECKOU CBs3H. Jla3zepsl OTINYarOTCA
OT JPYruX UCTOYHUKOB CBETA TEM, YTO U3Iy4alOT CBETOBBIC
BOJIHBI C OYE€Hb BBICOKOM HANPaBJICHHOCTHIO U BBICOKOM MO-
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HOXPOMAaTHYHOCTHIO. Ha OCHOBE 1a3epoB BO3HUKIIHM U Pa3BU-
BAaIOTCSI HOBBIC O0JIACTH HAYKU U TEXHHUKH: ONITOAJICKTPOHUKA,
HEJIMHEHHAsT ONTHKA, OCCKOHTAKTHBIC CHUCTEMbI 3allUCH U
CUMTBIBaHUS WHGOpPMAIIMH, Ja3epHas XUMHUS, Jla3epHas TeX-
HOJIOTHs, Toyiorpadusi, Jia3epHash MEIUWIIMHA, JIa3epHas WH-
TeppepomeTpust U J1p. MOIIHBIN J1a3epHBIA My40K, cHOKyCH-
pOBaHHBIA Ha MOBEPXHOCTH JIIOOOTO BEILECTBA, CIIOCOOEH
pacCIUTaBUTh U UCTHAPHUTH €ro. JTO SIBIICHHUE JICKUT B OCHOBE
MHOTOYHCIICHHBIX TEXHOJIOTHYCCKUX MPUMEHEHHI J1a3epoB.

kvant elektronikasinin cihaz vo qurgulart (KEC). Is prinsipi
gaz vo bork cisimlorin mocburi siialanmasindan istifadoys
osaslanan elektron kvant cihaz vo qurgularmin toplusu —
molekulyar generatorlar, kvant giiclondiricilori, optik kvant
generatorlar (lazerlar), va s. Ilk KEC — molekulyar generator
1955—ci ildo, SSRi-do N.G.Basov vo A.M.Proxorov, ABS—
da iso C.Tauns tarafindon eyni zamanda yaradilmisdir. 1960—
c1 ildo ABS—da yaqut kristali asasinda ilk lazer (optik
diapazonda) va ilk gaz lazeri, 1962—-1963—cii illords iss ABS—
da YK lazer yaradildi. KEC onlar1 digor ndv elektron
cihazlardan forglondiron bir sira xarakterik xiisusiyyatlora
malikdir. Moasalon, IYT diapazonlu molekulyar generatorlarin
ragslorinin tezliyi miistasna yiiksok stabilliys malikdir (~10™
tortibinda). Belo generator asasinda saatlar 1 million il arzin-
do comi 3 san. sohv edo bilor. IYT diapazonlu paramaqnit
kvant giiclondiricilorinin moxsusi kiiylori bagsqa név giiclon-
diricilorlo miigayisado rekord dorocads asagi soaviyyado olur.
Odur ki, onlar radioastronomiyada, uzag kosmik rabits sis-
temlarindo totbiq edilir. Lazerlor ¢ox yiiksok doqgiqlikls istiga-
motlonmis vo yiliksok monoxromatikliyo malik isiq dalgalar
stialandirmasi ilo basqa isiq moanbalorindon forglonirlor. La-
zerlor asasinda elm vo texnikanin yeni saholori: optoelek-
tronika, geyri—xotti optika, molumatin kontaktsiz yazilmasi vo
oxunmasi sistemlori, lazer kimyasi, lazer texnologiyasi, ho-
lografiya, lazer sahiyyasi, lazer interferometriyasi va S. yaran-
misdir vo inkisaf edir. Istonilon maddonin sathinds fokus-
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lanmis giiclii lazer siialar1 dostasi maddani aridib buxarlandira
bilor. Bu hadisa lazerlorin goxsayli texnoloji tatbiglarinin asa-
sin1 togkil edir.

Quantum electronics modulus (quantum electronics major

components)

— Keanmogo-siekmponnwtii. mooyns (KIM). YctpoicTBo s
npeoOpa3oBaHusl AJICKTPUYECKUX CUTHAJIOB B ONTHYECKHE
(KBaHTOBbIE) U HA0OOPOT B BOJIOKOHHO—ONTHUECKHUX JTMHUSX
CBSI3U. DJIEMEHTaMU, BBIMOJHSIIOMIMMHI 3TH MpeoOpa3oBaHus,
sisitorest [T uctTounuku uznydeHus (Jazep Uiid CBETOAMO/N)
u poronmpuemuuku. Kpome toro, KOM coaepxkat 371eKTpoH-
HBbIE CXEMbI BO30YXKJIEHUS U CTaOWUIU3aIu paboThl M3Tyya-
TeJsl, COTJIAacyIolee yCTPOMCTBO, MAIONIYMSIUN YCUITUTENb
CUTHAJIA, a TAKXKE ONTHYCCKUN COCTUHUTEb.

B 3aBucumoctu ot HampaBiieHHs] TpeoOpa3OBaHUS pa3Jiv-
yaroT npueMmHble U nepenatoume KOM. B 3aBucumoctu ot
BHJIa TIpeoOpa3yeMbIX CUTHAIOB (MH(OpMaLMK) pa3audyaroT
1udpoBbie U aHagorossie KOM.

[Tpuemnubiiit KOM ocymecTBisieT nmpeoOpa3oBaHUE OINTH-
YECKUX CUTHAJIOB, MOCTYMAIOMIMX Ha €ro BXOJ M3 BOJIOKOH-
HO—ONTHYECOTo Kalens, B ayekrpuyeckue. Ilepemaromuii
KBOM mnpeobpasyeT 3/eKTpudecKue CUTHAIbl B ONTHYECKHE.
Hudpossie KOM oTnuvaroTcsi OT aHAIOTOBIX 3JIEKTPUIECKOM
cxeMmoi (OpMUPOBAHUS CHUTHAJIOB YIPABJICHHUS HWCTOYHHUKOM
ONTUYECKOTO u3nydeHus (s nepenaromux KOM) unu BbI-
XOJIHBIX 3JIEKTPUUYECKUX CUTHANIOB (11 mpueMHbIx KOM).

— kvant—elektron modulu (KEM). Lifli—optik rabito xatlorinda
elektrik signallarint optik (kvant) vo oksina g¢evirmok ii¢iin
qurgu. Bu ¢evrilmalori YK siia monbayi (lazer vo ya isiq dio-
du) vo fotogobuledici kimi elementlor yerino yetirir. Bundan
basqga KEM-in tarkibinds siialandiricinin isini hayacanlasdi-
ran vs stabillosdiran elektron sxemlor, uzlasdiric1 qurgu, kiiy-
lori asag1 soviyyado olan signal giiclondiricisi, hamg¢inin optik
birlesdirici do olur.
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Cevrilmonin istigamotindon asili olaraq gobuledici va 6tii-
riici KEM—lar olur. Cevrilon signallarin (malumatin) néviin-
don asili olaraq ragamli vo analog KEM-lar olur. Qabuledici
KEM lifli — optik kabeldon onun girisino daxil olan optik
signallar elektrik siqnallarma cevirir. Otiiriicii KEM elektrik
signallarin1 optik siqnallara g¢evirir. Rogomli KEM analoq
KEM-don optik siialanma monbayini idaro edon signalarin
(otirtici KEM—lar halinda) va ya ¢ixis elektrik signallarinin
(gobuledici KEM-lor halinda) formalasdig: elektrik sxemlori
ilo farglonir.

Quantum fiber (quantum filament , quantum wire)

— Keanmoeas Humbv (Kéanmoewlii winyp). KBaHTOBBIE HUTH
npenacTasisioT coboit ogHomepusie (1D) IIT crpykTypsl, KO-
TOpble MMEIOT JBa HAHOMETPOBBIX pa3zMmepa (0ObruHo 1+10
HM), YJIOBJICTBOPSIONINE YCIOBHIO Pa3MEPHOT'0 KBAHTOBAHUSI.
B stux Hampasienusix nsmwxenne H3 pe3ko orpaHudeHo u
SHEprus 3JEeKTPOHa OKa3bIBaeTcsl KBaHTOBaHHOW. H3 moryt
CBOOOJIHO JBUIaThCsl TOJBKO B OJHOM HAlpaBJI€HUU — BJIOJIb
ocu mHypa. Bxnan B sHepruto H3 paror kuHeTnueckas co-
CTaBJIAIOLIAS BJIOJb OJHOTO HANpaBJIEHUS U KBAHTOBAHHbBIE
3Ha4eHus B ABYX Apyrux HampsueHusx (Iyl,):

E=h’k,Z/2m™+ h’nn,?/2m 1,2+ hean,®/2m’1,?
Haubosiee spkuMHU TIPEICTaBUTEISIMH KBAHTOBBIX HUTEH
SIBIIIIOTCSL YTIIepoiHbie HAaHOTPYOKH 1 [1I1 reTepocTpyKTypHI.
VYke ceddac YIJIEpOIHBIC HAHOTPYOKH WCIOIB3YHOTCS IS
CO3/IaHUs TUCIICEB M JIa3€POB C BBICOKOH IUIOTHOCTBIO (o-
TOHOB.

— kvant ipi (kvant nagqili). Kvant naqillari iki istigamotdo kvant
Ol¢ii effektinin sortlorini 6doyan, nanometr tortibli Glgiilora
malik (adoton1+10 nm) birdlgiilii (1D) quruluslardir. Homin
istigamoatlordo YD—1in harokati kaskin sokildo mohdudlanir vo

elektronun enerjisi kvantlanmis olur. YD ancaq bir istiqa-
motda — naqilin oxu boyunca sarbast harokat eds bilir. YD-in
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enerjisi bir istigamotdo kinetik toplanandan vo digar iki
istigamatdo kvantlanmig toplananlardan ibarstdir (I, 1,):
E= 1’k /2m™+ wnn,?/ 2m*ly2+ h2nny22m’l 7
Kvant nagillarina an yaxs1 niimuna karbon nanoborulari va
YK heteroquruluslardir. Karbon nanoborulari artiq fotonlarin
sixligr boyiik olan displeylor vo lazerlor yaratmaq {igiin
istifads edilir.

Quantum oscillator (optical amplifier, stimulated emission
amplifier)

— keanmoswtii zenepamop (KT). YcTpoicTBO 11l TeHEPUPOBa-
HUS DJEKTPOMArHUTHBIX BOJH C TOMOINBIO BBIHYKJIEHHOTO
u3NydeHus: GOTOHOB MUKPOYACTHUIIAMU (MOJIEKyJlaMU, aToMa-
MU, HOHaMHU, dekTpoHamu). KI' cocToUT U3 KBaHTOBOTO yCH-
autens u cucteMbl OC. K knaccy KI' oTHOCAT Takxke Henu-
HeliHble MpeoOpa3oBaTeny U MapaMeTpUUecKHe TeHepaTOphI.
B HenuHelHBIX mpeoOpa3oBaTensix KOrepeHTHOE H3ITydYeHUe
TEHEPUPYETCA B PE3yJIbTaTe BBIHYXICHHOTO PACCEsSHUsS Iep-
BUYHOI'O U3JIy4eHHUs, co3naBaeMoro nepsuuHbiM KI'. B mapa-
METPUYECKUX TE€HEepaTopax TIeHEepalus KOrepeHTHOro H3iIy-
YEHUsI OCYIIECTBISAETCS 3a CYET MOAYJISLUU IMapaMETPOB Be-
IIECTBA, HAXOIAILIEr0oCsI B MOIIHOM 3JIEKTPOMAarHUTHOM II0JIE
nepsuunoro KI'. KBantoBbeie mpubopsl, padoTatoniue B pas-
JUYHBIX JWAaNa3oHax UIMH BOJH, UMEIOT CIIELMAJIbHBIE Ha-
nmenoBanus: KI' CBY nazeiBatoT mazepamu; KI' pimHHO-
BonHOBoro MK wmsnmyuenuss — upazepamu; Ommxnero MK u
BUJUMOIO U3JIydyeHHs — nasepamu; YD uznyuenus — YO na-
3epaMH; PEHTTEHOBCKOTO W3JIYy4Y€HHUs — pa3epaMmu; Y-u3ly-
yeHus — y-nazepamu. MomHoctes KI' HenmpepsiBHOrO neric-
tBust nexut B npenenax (10%+10%) Br; sHeprus usmydeHus
umnyascabix KI— (10" + 10°) JIx. Baxuas ocobenrocts KI'
— Ype3BBIYAHO BHICOKAsI CTA0OMIBHOCTh YacTOThI TEHEpAIUH,
JIOCTUTaromas 10'14, BCJIEJICTBHUE YETO OHU UCTIOJIb3YIOTCS KaK
KBAHTOBBIE CTAHJAPThl YACTOTHI.
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— kvant generatoru (KG). KG mikrohissaciklor (molekullar,
atomlar, ionlar, elektronlar) torofindon fotonlarin mochburi
stialanmas1 hesabima elektromaqnit dalgalar1 generasiya edan
qurgudur. KG kvant giiclandiricisindon va 9O sistemindan
ibaratdir. Qeyri—xatti ¢eviricilor vo parametrik generatorlar da
KG hesab edilir. Qeyri—xatti ¢eviricilords koherent siialanma
ilkin KG-nin yaratdigi ilkin siialanmanin mocburi sopilmasi
noticosindo generasiya olunur. Parametrik generatorlarda
ilkin generatorun giiclii elektromaqnit sahosindo yerloson
maddonin parametrlorinin modulyasiyasi hesabina koherent
slalanma generasiya olunur. Miixtalif dalga uzunluqlar:
diapazonlarinda isloyon kvant cihazlarinin 6z moxsusi adlari
var: IYT KG — mazer; uzundalgali iQ KG — irazer; yaxin iQ
Vo goriinan isiq sialar1 KG — lazer; UB KG — UB lazer; rent-
gen siialanmas1 KG — razer; y-stialanmas1 KG — vy-lazer adla-
nir. Fasilosiz rejimli KG-nun giicii (10+10%) Vt tortibindo,
impuls KG-nun enerjisi (10*+10°)C tartibindo olur. KG—nun
miithiim xiisusiyyati generasiya tezliyinin stabilliyinin yiiksak
— 10 tartibindo olmasidir. Buna géra do, onlar tezliyin kvant
standart1 kimi istifado edilir.

Quantum well

— keanmoeasn ama. KBanroBas sma MMpeacCTaBJIACT co0oit ABY-
MepHyo (2D) cTpykTypy, B KOTOPOii B OJHOM HaIlpaBICHUH
NENCTBYeT KBaHTOBOE orpaHnuyeHue. H3 B Takux cTpykTypax
MOTYT CBOOOJIHO JIBUTaThCs B IJIOCKOCTH Xy (puc.). X sHep-
A CKIAAbIBACTCA M3 HCIIPCPBIBHBIX COCTABJLANOIINX B HaAIl-
PaABJICHUAX X U 'Y, U KBAHTOBAHHBIX 3HAaYEeHUN B HaIIpaBJICHUU
z:

E= h’k/2m™+ hek22m ™+ henPn?/2m’l,?
[Ipocrelimass kBaHTOBasg siMa — 3TO JOCTAaTOYHO TOHKHUH
ClIOW TONyNnpoBOAHMKA (0ObMHO TONMUMHON 1+10 HM).

NMenHO Ha TOHKMX IUIEHKax nosiymerauia Bucmyta u III1
InSb BnepBrie HaOmMOAAMHCh APPEKTH Pa3MEPHOrO KBAH-

195



ToBaHUS. KBaHTOBbIE CTPYKTYpbl U3rOTABIIMBAIOT C HCHOJb-
30BaHUEM Te€TepOCTPYKTYyp: ToHKHM cioi IIII ¢ y3koii 3ampe-
IIEHHOM 30HOU momeraeTcss Mexy aByms ciosmu I1I1 ¢ 6o-
Jiee MHUPOKOM 3aIpeIeHHON 30HOU. B pesynbraTte 31€KTpoH
OKa3bIBAETCs 3alePThIM B OJHOM HAIPABJIEHUH, B TO K€ Bpe-
Ms B JIByX JAPYTUMX HANpaBJICHUSX JBUKEHHUE 3JIEKTpoHa Oy-
netr cBoOoaHbIM. Hamnyuiine pe3ynbTaTsl B MPUTOTOBIEHUU
KBaHTOBBIX SIM JOCTUTHYTHI C TOMOIIbIO METOAa MOJIEKYJISp-
HO—JTyueBOM snuTakcuu. Hanbonee ynayHol mapoil asns BbI-
pallMBaHUsl KBAaHTOBBIX SIM SIBIIIOTCA coenuHeHue GaAs u
TBepbIil pactBop AlGa; «As (X = 0,15-0,35).

B Hacrosimiee BpeMst KBaHTOBBIE SIMbI
HIMPOKO MCHOJB3YIOTCA I CO3JaHUS
Ja3epoB, B TPAaH3UCTOpax C BBICOKOM ~  {------ En
MOJIBMJKHOCTBIO 3JIeKTpOoHOB. Ha ocHoBe '
KBaHTOBBIX SIM pa3paboTaHbl TaKKe UH-
(dbpakpacHbie (HOTOACTEKTOPHI.

______ E,

B pe3oHaHCHBIX TyHHENIBHBIX AUOJaX
UCIIONB3YIOT KBAHTOBYIO sMy Mexay | Ey
IByMsi Oapbepamu ISl CO3/IaHUS OTpPH- | !
natesnbHoro JuddepeHnuaibHOro  co- PRI

POTHBIICHUSI.
kvant ¢uxuru. Kvant cuxuru iki 6l¢iilii (2D) qurulusdur. Belo
qurulusda bir istigamatdo kvant mohdudiyyati yaranir. Bela
quruluslarda YD xy miistovisindo Sarbast horokot edo bilir
(sokil). Onlarin enerjisi x vo Yy istigamatlorinds kasilmoz
toplananlardan vo z istigamatindo kvantlanmis qiymotlordon
ibaratdir:

E= hk/2m ™+ h2k,2/2m ™+ h*r’n®/2m1,}
On sado kvant ¢uxuru kifayat qodor nazik (adston 1+10 nm
galinligl) YK tobogadir. Ilk dofo yarimmetal olan bismut vo
YK olan InSb nazik tobogolorindo kvant dlgii effekti mii-

sahido olunmusgdur. Kvant quruluslar1 hazirlamaq {i¢iin hete-
roquruluslardan istifads edilir: ensiz qadagan zonali nazik YK
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tobagosi nisbaton enli zonali iki YK tobagonin arasinda
yerlosgdirilir. Noticado, elektron bir istigamotdo gapali vaziy-
yatdo olur, digor iki istigamotdo iso 0 Sarbast horokot eds
bilir. Kvant ¢uxurlar1 hazirlamaq {iglin an yaxsi naticalor
molekulyar—siia epitaksiyasi tisulunun vasitasilo alinmusdir.
Kvant cuxurlar1 yaratmaq {iclin an miinasib materiallar GaAs
birlosmasi vo Al,Ga;_yAs (x 0,15-0,35) bark mahluludur.

Hazirda kvant cuxurlart lazerlor, elektronlarin yiriikliyt
yiiksok olan tranzistorlar yaratmaq tiglin genis istifado edilir.
Kvant cuxurlart asasinda infraqirmizi fotodetektorlar hazir-
lanmisdir. Rezonans tunel diodlarinda iki potensial ¢opar ara-
sindaki kvant ¢uxuru monfi diferensial miigavimot yaratmag
ticiin istifado edilir.

Quartz clock generator (crystal-controlled clock)

— MAaKmoewlil Keapueawlil 2enepamop (Keapuyeewlil 2eHepamop
CUHXPOHUZUPYIOUWUX UMNYIbCOE8). TaKTOBBIE KBapIIEBbIE I'e-
HEPATOPbI, UJIU KBAPIIEBbIE T€HEPATOPHI CHHXPOUMIYIHLCOB —
ATO KBapILEBBIA PE30HATOP U HEKOTOpas cxema oOpamiieHus,
coOpaHHbIe B 0HOM Kopiyce (cM. Taxoke: Quartz oscillator).

— takt kvars generatoru (sinxronlagdirici impulslarin kvars
generatoru). Takt kvars generatoru va ya sinxroimpulslarin
kvars generatoru bir gévdo daxilinds yigilmis har hansi sxem
va kvars rezenatorunun macmuyudur (bax. Quartz oscillator).

Quartz oscillator (piezoelectric oscillator)

— keapuyeevtit 2enepamop (KI'). Kapuesbwlii reneparop —
TeHepaToOp CHHYCOUJAIBHBIX WU MPSAMOYTOJBHBIX KoJeha-
HUW, TEHEPUPYEMBIX KBapIIEBBIM PE30HATOPOM, BXOISIINM B
cocTaB reHeparopa. Yactora COOCTBEHHBIX KOJIeOaHHUI KBap-
LIEBOTO TEeHepaTopa MOXET HaxXOJIUTbCS B JUaNa3oHe
(1O3+108) I'n. Ona ompexensercss reoOMETPUYECKUMH pa3Me-
paMH PE30HATOpPA, YIPYTrOCTHIO M MbE303JEKTPUUECKOU ITO-
CTOSTHHOM KBapla, a TaKkXke TeM, KaK BbIpe3aH PE30HATOpP U3
KpUCTaJIJIa U €€ MOXXHO M3MEHUTh B OUEHb Y3KOM JIMaIa3oHe.
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Konebanus kBapieBoro reHepaTopa XapakTepu3yIOTCs BBICO-
KOif CcTaGHIBHOCTBIO YacToThl (107> + 107%%). OGBIMHO OHH
00naiaroT HEOOJIBIION BBIXOJHOM MOITHOCTBIO.

KBapieBsie TreHEpaTopbl HCHOJIB3YIOT I HM3MEpPEHUs
BpeMeHU (KBaplieBble Yachl), B KaUe€CTBE CTAHJAPTOB YacCTO-
Thl, B MHOTOYHUCJICHHBIX ITU(PPOBBIX yCTPONCTBAX H3MEPH-
TEThbHOW TEXHUKH, ABTOMATHKH W PAJUOTEXHHWKH, KOT/Ia
HY)KHO TIOJIYYUTh TMOBBIMICHHYI) TOYHOCTh M CTaOMIBLHOCTH
gacToThl. KBapIieBble reHEpaTophl MIMPOKO MPUMEHSIOTCS B
U(POBOA TEXHUKE B KaYeCTBE TAKTOBBIX T'€HEPATOPOB.
[Ipenra3HaveHbl OHU TSI GOPMHUPOBAHUS HA BBIXOJIE MUKPO-
CXeMBbI ITU(GPOBOIO CUTHAJIA 33 TAHHOM YaCTOTHI.

— kvars generatoru. Kvars generatoru sinusoidal vo ya diiz-
bucaqli ragslor generatorudur; bu ragslari onun tarkibins daxil
olan kvars rezonatoru generasia edir. Generatorun moxsusi
rogslorinin tezliyi (10°-10°%) Hs diapazonunda ola bilor. O,
rezonatorun hondasi 6Slgiilorindon, kvarsin elastikliyindon va
pyezoelektrik sabitindon, hamg¢inin rezonatorun kvarsdan
neco koasilmasindon asilidir va onu ¢ox ki¢ik diapazonda
doyismok olar. Kvars generatorunun ragslori tezliyin yiiksok
stabilliyi ilo xarakterize olunur (10° + 107*%); onlarin ¢ixig
giicii isa adaton kigik olur.

Kvars generatorlar1 yiiksok dagiqlik va tezliyin stabilliyi
tolob olunan hallarda: zamani1 6lgmok ii¢iin (kvars saatlari);
tezlik standartlar1 kimi; 6l¢gmo texnikasi, avtomatika vo radio-
texnikanin goxsayli ragom qurgularinda istifado edilir. Kvars
generatorlart rogom elektronikasinda takt generatorlari kimi
genis totbiq edilir. Onlarm funksiyas: IMS—in ¢ixisinda veril-
mis tezlikli rogomli signallar formalagsdirmaqdir.

Quartz resonator
— Keapueegwlii pezonamop. KapueBslii pe30HaTOp — 3TO IUIac-
THUHKA KBapla, MpeICTaBIIomas coboil aeKkTpoMexaHnnyec-
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KYIO KO0JIeOATEIbHYIO CUCTEMY, CIIOCOOHYIO COBEpIIAThH PE30-
HaHCHbBIE KOJIEOAHUs TOJ JIEUCTBUEM SJEKTPUUYECKOTO MO
COOTBETCTBYIOIIEH 4acTOThl. JIjisi oOecrieueHus CBsI3U pe30-
HaTOpa € OCTAJIbHBIMHU 3JICMCHTAMU CXEMbI HCITOCPECACTBCHHO
Ha KBapIl HAHOCATCA 3JICKTPObI, 1Moo KBapucBada IiaCTUHKa
nmoMeniaeTcs MeXIy oOKIaakamu KoHAeHcartopa. Takue pe-
30HATOPbI OTHOCATCA K IIbC303JICKTPUYICCKUM JJICMCHTAM,
MIPHUHIAIT ,HGIZCTBHH KOTOPBIX OCHOBAaH Ha HCIIOJIb30BAHWUH
MPsIMOTO U 00PaTHOTO Mbe303(deKTa.

— kvars rezonator. Kvars rezonator uygun tezlikli elektrik
sahasinin tasirilo rezonans tezlikli rogslor yarada bilon
elektromexaniki rogs sistemidir. Rezonator ilo sxemin digar
elementlori arasinda slago yaratmaq tgilin bilavasito kvarsin
tizorina elektrodlar ¢akilir, yaxud da kvars 16vha kondensa-
torun koynoklori arasinda yerlogdirilir. Belo rezonatorlar is
prinsipi diiz vo oks pyezoeffektlordon istifadoys osaslanan
pyezoelektrik elementlors aid edilir.

Quiescent conditions (rest mode)

— pedxcum nokoa (HavanvHwlil pexcum padomst). Pexum no-
KOSl YCWINTENS XapaKTEPU3yeTCs TMOCTOSHHBIMU TOKaMu
AJIEKTPOJIOB TPAH3UCTOPA U HAMNPSHKCHUSMU MEXIY STUMH
3JEKTPOJaMH B OTCYTCTBUHM BXOJHOIO CUTHaja. Pexxumy mo-
KOSl COOTBETCTBYET HaudajbHasi paboyas TOYKa Ha Harpy3ou-
HOU MPAMOM, OCTPOCHHOM HA CEMEUCTBE CTATUYECKUX BbI-
XOJHBIX XapakTepucTuk (cm.: Load line). B 3aBucumoctu ot
HAYaJlbHOTO peXHMa paboThl W aMIUTUTYJIBI BXOJHOTO
CUTHaJla TOK B BBIXOJHOM IIEMH MOXXET MpPOTeKaTh JHOO B
TEYEHHE BCETO Mepruoa M3MEHEHUsI BXOJHOTO CUTHama, 100
B TEYEHHUE TOJIbKO YacTW nepuoja (B MOCIETHEM cllydyae B
OoCTaJIbHOE BpeMs TpaH3ucTop 3amnepT). COOTBETCTBEHHO
ATOMY pa3UYaroT TMSITh PA3HOBUIHOCTEW peKuMa pabOThI
yewnutens — kinaceel A, B, AB, C u D (cm. taxke: Amplifica-
tion class).
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— siikunat rejimi (baslangic is rejimi). Gliclondiricinin siikunot

rejimi giris signali olmadigda onun elektrodlarindan axan
sabit coroyanlar vo bu elektrodlar arasindaki gorginliklorlo
xarakterizo edilir. Siikunat rejimins statik ¢ixis xarakteristika-
lar1 ailesinds qurulmus yiik xotti tizorindoki baslangic isci
noqto uygun golir (bax.: Load line). Baslangic is rejimindon
Vo giris signalinin amplitudundan asili olaraq ¢ixis dovrasindo
Corayan ya giris signalinin biitiin doyismo periodu orzindo, ya
da periodun bir hissasi orzinds axa bilor. Sonuncu halda pe-
riodun galan hissasi arzinds tranzistor bagl olur. Buna uygun
olaraq giiclondiricinin bes miixtalif is rejimi olur: A, B, AB,
C va D. (bax hamg¢inin: Amplification class u Quiescent
point).

Quiescent current

moK nokosa. TOKOM TIOKOSI YCHIIMTEIILHOTO KacKaja HasbIBa-
€TCsl TOK, KOTOPBIH TEYET uepe3 TPAH3UCTOP MPHU OTCYTCTBUH
BXOJIHOTO CUTHaja. MeHss ero, MOKHO ceaTh Kackaj Jru0o
HSKOHOMHUYHBIM, HO BHOCSIIIMM TIOBBIIICHHBIC HCKAYKEHHSI, JTH-
00 Oonee TOuHO mepenaromuM (GopMy CHTHala, HO MOTPeO-
JISIOIIMM OOJIBIITYIO MOIITHOCTD.

siikunat carayani. Giris signali olmadiqda tranzistordan axan
coroyan giiclondirici kaskadin siikunaot coroyani adlanir. Siiku-
nat caroyanini doyismokls elo etmoak olar ki, kaskad genastcil
olsun, lakin yiiksok tohriflor yaratsin; yaxud da signalin for-
masinit daha doqiq 6tiirsiin, lakin bdyiik giic sorf etsin.

Quiescent point (point of rest, reference operating point)
— mouka nokos (nauanvnas paoouas mouxa, HPT). Touka

MOKOSI XapaKTepU3yeT HadalbHBIA PEXUM pabOTHI TpaH3UC-
topHoro ycwimutens (cM.. Quiescent conditions). B cxeme ¢
0D, Hampumep, TOUKa MOKOSl ONpEAENsieTCs] KOOpAUHATaAMU
Usno, Lso, Ukso B ko, Tae Usgyg, I150, Ukso 1 ko — HauanbHbIE
BXOJIHbIE W BBIXOJIHBIC HAINPSOHKEHUS W TOKH B OTCYTCTBHUE
BxogHoro curHana (cm.: load line). J{nst ctabuibHON paGOTHI
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YCHIIUTEIIS CTPEMSATCS HE JIOMYCKaTh U3MCHCHHUS MOJIOKEHUS
TOYKH MOKOs. Pa3muuHbIe pexXMMbI pabOThl YCHITHTENS (Ki1ac-
Chl YCWJICHHS) OTJIMYAIOTCS TIOJOXKCHHEM pabodeld ToY-
ku.(cm.: Amplification class).

— siikunat noqtasi (baslangic is¢i noqta BIN). BIN tranzistorlu
giiclondiricinin baslangic is rejimini xaralterizo edir (bax.:
Quiescent conditions). Masalon, UE sxemds siikunat noqtasi
Ugeo, g0, Ukeo Vo ko koordinatlar: ilo toyin edilir. Burada
Usgeo, g0, Ukeo Vo Iko giris sigqnali olmadiqda baslangic giris
Vo ¢ixis garginliklori vo corayanlaridir (bax: load line).
Giiclondiricinin iginin stabil olmasi ii¢iin homiso ¢alisirlar ki,
stikunat néqtasinin koordinatlart doyismasin. Giiclandiricinin
miixtolif is rejimlori (giiclondirma rejimlori) is¢i noqtonin
vaziyyati ilo farglonir (bax: Amplification class).

Radiation damage (radiation-induced defect, implantation

damage)

— paouayuonuvle Oegpexkmol. JehexThl KpHUCTALTHYECKON
CTPYKTYpHI, oOpasyromuecss Mpu WX OOJydYeHUH MOTOKaAMU
YCKOPCHHBIX YaCTHI[ WX KBAHTOB 2JICKTPOMAI'HUTHOI'O U3J1Y-
YCHU.

— radiasiya defektlari. Siiratli zarraciklor seli va ya elektromag-
nit dalgalar1 kvantlar ilo slialandirdigda kristal qurulusunda
yaranan defektlor.

Radiative semiconductor device

— winyuarowuii ITIT npuéop (H3.I11Inp.). T1I1 npuGopsl, npe-
oOpa3ytomie 3JIeKTPUUECKYI0 SHEPTUI0 B SHEPIrHI0 ONTHYe-
CKOr0 W3Iy4eHus. B KadecTBe OCHOBHBIX 3JIEMEHTOB
N3.I1Inp. ucnonb3yroTcsl U3JIy4Yaroliue JUOJbl BUIUMOIO U
UK mmnanazonoB. B 3aBucumoctu ot HaszHadenust M3.I1Tmp.
paznemnsitorcst Ha T1I1 reneparopst uznyuenus u [T npubopsr
orobpaxkenus: unpopmauuu (I1I1 nuaaukaropsr). II1 renepa-
topsl u3nyuenus (ITIII'M) npeaHazHaueHsl s UCOIB30Ba-
HUSI B BOJIOKOHHO-ONITHYECKHUX JIMHUAX Tepenadyn uHpopma-
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MU, OSCIIPOBOAHBIX JIMHHUSIX CBSI3HM B IpEjeiiax MpsMO BHU-
JTMMOCTH, B COCTaBE ONTOIApP I MIPEOOpa3OBaHUS IIEKTPHU-
YECKOT0 CHTHAJIA B ONTHYECKHM, a TaKKe I HAKaYKHd TBEP-
norenbHbIX azepoB. [ nnaukarops! (I1111) npennaznayve-
Hbl B OCHOBHOM JIJISl BU3YAJIBHOT'O BOCIIPOW3BEIeHUsT UH(DOP-
Mallid B YCTPOWCTBAX HWHIWBHIYyAIBHOTO W KOJUIEKTHBHOTO
moJib3oBaHus. OCHOBHBIMH MaTepHUajaMU ISl U3TOTOBJICHUS
[T u IIN sBastOTCS 3MUTAKCUAIBHBIE CTPYKTYPBI CO-
enunennit Tunma A°B° u ux TBepbIX pacTBopoB (GaAs, GaP,
InAs, GaAs,Pi.y, Al\Ga;.« As u ap.). M3menss coctaB TBep-
IBIX pacTBOPOB MOxHO co3aaTh [II1U ¢ mo0biM 1BETOM CcBe-
4yeHusl (OT KPacHOTO JO 3€JEHOT0), B TOM 4Hciie MPUOOPHI ¢
MHOTOILIBETHBIM Hn300paxkeHueM. [l nHaxomsaT mmmpokoe
MPUMCHCHHE B KOHTPOJIbHO-U3MEPHUTEIIBHOW —araparype,
dboTokuHOanmaparype u Jp. K OCHOBHBIM INpeuMyIecTBam
[MITN 1o cpaBHEHUIO C JAPYTUMHU HHAMKATOPAMU OTHOCSITCS:
MOYTH HJeaIbHAsI COBMECTUMOCTH ¢ yrpaisitonumu BUC u
CBUC, BbICOKOE OBICTPOICHCTBHUE U T.J.

— sitalandirici YK cihaz (SYKC). SYKC elektrik enerjisini optik
stialanma enerjisina g¢eviron cihazlardir. SYKC—nin asas ele-
menti kimi gétiiriilon vo IQ diapazonlarda siialanan diodlar
istifado edilir. Toyinatindan asili olaraqg SYKC iki grupa
ayrilir: YK stialanma generatorlar1 vo molumati oks etdiran
YK cihazlar (YK indikatorlar). YK siialanma generatorlar1
(YKSG) molumatin 6tiiriilmasi tiglin lifli-optik xatlordo, bir-
basa goriis dairasindo nagilsiz rabito xatlorindo, elektrik sig-
nalin1 optik signala g¢evirmok ii¢lin optociitlorin torkibindo,
hamginin bark cisim lazerlorinin doldurulmasi ii¢iin istifado
edilir. YK indikatorlar (YKI) asasan fordi vo kollektiv istifado
edilon qurgularda molumati vizual olaraq aks etdirmok ti¢iin
nazords tutulmusdur. YKSG vo YKI hazirlamaq iigiin osas
maeriallar AB® birlosmolorinin va onlarin bark mohlullariin
(GaAs, GaP, InAs, GaAs,P.,, Al,Ga;As va s.) epitaksial
quruluslaridir. Bark mahlullarin torkibini doyismakls istanilon
rongdo (qirmuzidan yasila qoder) siia veran YKI, o ciimlodon
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coxrangli tosvir veron cihazlar yaratmaq olar. YKI nozarat—
Ol¢li aparatlarinda, kino—foto aparatlarinda vo s. genis totbig
olunur. Basqa név indikatorlarla miigayisodo YKi-nin osas
tistiinliiklori: ldarsedici BIS vo IBiS-lorlo demok olar ki,
ideal uygunlasma, yiiksok caldlik va s.—dir.

Radio receiver

paouonpuémusie ycmpoiicmea. CUCTEMBI DIICKTPUYICCKUX
1ETeH, y3710B U OJIOKOB, MpEAHA3HAYCHHBIC /IS YJIaBIUBAHUS
PacpOoCTPAHSIOMIUXCS B OTKPBITOM IMPOCTPAHCTBE Pajno-
BOJIH €CTECTBEHHOTO HJIH MCKYCCTBEHHOTO MPOUCXOXKICHHS U
nmpeoOpa3oBaHus WX K BUAY, 00CCIICUMBAIOIIEMY HCITOJIb30-
BaHHUE COJep KaIeiics B HUX HH()OPMaIIUH.

radiogabuledici qurgular. Radiogobuledici qurgular agiq
fozada yayilan tobii vo ya siini mongali radiodalgalari tutmaq
Vo onlari, dasidiglart malumatdan istifads edilmasini tamin
edon soklo ¢evrilmosi {igiin nazordos tutulmus elektrik dovra-
lari, qovsaqlar1 va bloklari sistemidir.

Radio transmitter
— paouonepedarowgue ycmpoiicmea (PI1Y). YctpoiictBa ms

dbopMUpOBaHUS PAIMOCUTHAJIOB, MpEAHA3HAYCHHBIX JUIS TIe-
penaun uHQOpPMAIMM Ha PACCTOSHUE C TMOMOIIBIO paHo-
BosIH. PITY hopMupyroT paarocuraansl ¢ 3aJJaHHBIMH Xapak-
TEPUCTUKAMHU, HEOOXOIUMBIMH JIJIsi pabOThl KOHKPETHBIX pa-
JTMOTEXHUYECKUX CUCTEM, M U3Iy4YaloT UX B MPOCTPAHCTBO. B
mo6bix PITY ocymiecTBIsIOTCS cileayronue OCHOBHbIE (PHU3U-
YEeCKUE MPOIECChl: TeHepalsl AJIEKTPOMArHUTHBIX KoJeha-
HUW B 33JJaHHOM y4YacTKe PaJnOAMaIia3oHa; yrpaBJeHUE Ma-
pameTpaMu 3TUX KoyieOaHu# (aMIUTUTYI0M, YaCTOTOH, (ha3oM,
noJiIpu3alveld u T. J.) MO 3aKOHYy mepenaBaeMoi nHdopma-
UU (aMIUIATYAHAS, YaCTOTHAS W AP. BUABl MOJIYJISIINN); W3-
Jy4eHHE PaJUOCUTHAJIOB B MPOCTPAHCTBO IpPU MOMOIIU aH-
TEHHBI, CBSI3aHHOW C T€HEPATOPOM DJICKTPOMArHUTHBIX KOJIe-
O0aHuii MO0 HEMOCPEICTBEHHO, MO0 Yepe3 JIMHUIO CBS3H.
[TomrMo co3maHus paguoOCUTHANIOB, MpeIHA3HAYEHHBIX CIie-

203



nuanpHo Ui nepegaun uHbopmaiuu, PITY npumensitorcs B
CUCTEMaX PaJMOHABUTAINH, JUCTAHIIMOHHOTO 30HMPOBAHHUS
36MHOU MOBEPXHOCTHU U APYTIUX LEJIEH.

— radiodtiiriicii qurgular (ROQ). Radiodalgalar1 vasitosilo
molumati miisyyan masafoys oOtlirmak iiclin radiosignallar
formalasdiran qurgu. ROQ konkret radiotexniki sistemlorin
1slomoasi tigiin lazim olan, verilmis xarakteristikalara malik
radiosignallar formalasdirir vo onlarnt fozaya siialandirir.
Istonilon ROQ-da asagidaki asas fiziki proseslor hoyata ke-
cirilir: radiodiapazonun verilmis hissasinds elektromagnit
rogslorinin generasiyasi: bu rogslorin parametrlorinin (ampli-
tudu, tezliyi, fazasi, polyarlasmasi va s.) 6tiiriilon malumatin
doyismo ganununa uygun olaraq idaro edilmasi (amplitud,
tezlik va s. n6v modulyasiyalar); elektromaqnit ragslori gene-
ratoru ilo birbasa vo ya rabito xatti ilo bagl olan antenna va-
sitosilo radiosignallarin fozaya siialandirilmasi. Xiisusi olaraq
molumatt Gtiirmak liclin nozords tutulmus radiosignallar
yaratmagdan basqa ROQ hom do radionavigasiya vo Yer
sathinin masafadan zondla tadgiq edilma sistemlarinds va s.
moqsadlarla istifads edilir.

Radio wave

— paouosoanst (PB). PB (ot natuHckoro radio — m3iy4aro) —
9TO SEKTPOMATHUTHEIC BOIHBI C JUTMHOM BOMHBEI ~(5-107 +
108) M (9acToTOM OT 6- 10*2 I't 1o Heckonbkux ['11). B ombiTax
I'. I'epua (1888) BmepBbIe OBUIM TOJYYCHBI DJICKTPOMATrHHUT-
HbI€ BOJHBI C JJUHOW BOJHBI B HECKOJIBKO JECSATKOB cM. B
1895-99 A. C. IlonoB BrepBble MPUMEHMI 3IEKTPOMATHUT-
Hble Konebanust ¢ A=10%+2-10* cM wis OCYIIIECTBIICHUS Oec-
IIPOBOJIOYHOM CBsA3M Ha paccrossHuu. [lo mMepe paszButusa pa-
JUOTEXHUKHU PaCIIMPSIICS YaCTOTHBIA auana3oH PB, koTtopsie
MOTYT T€HEpUpPOBATHCS, U3Iy4aThbCsl U MPUHUMATHCS PaIUo-
anmnapaTrypou. B mpupone CylecTByrOT U €CTECTBEHHBIE HC-
TouHuku PB BO Bcex "acTOTHBIX auamna3oHax. McTOYHHMKOM
PB sBnsercs n00oe Harpetoe Teno (TEIJI0BOE H3ITYUYEHHUE);

204



3BE3/1bI, B TOM ymcie ColHIle, TaJaKTHKA M MerarajJakTHKU.
PB renepupyrorcs u npu HEKOTOPBIX MPOLECCAX, IPOUCXO-
IIMX B 3¢€MHOM atMocdepe, HanpuMep MpH pa3psIKe MOJIHHM,
IpHU BO30YX/IE€HNUU KOJeOaHui B HOHOC(HEpHOH I1a3Me U T.J.

PB npumensitorcst mis nepenayn uHGopManuu 06e3 mpo-
BOJIOB Ha pa3iM4YHBIC PACCTOSIHHUA (PaauOBEUIaHHE, PaUo-
CBSI3b, TEIIEBUCHUE); JJIsI OOHAPYKEHHSI M OTPEACTICHHS T10-
JIO’)KEHUsl PA3NUYHBIX O0BEKTOB (panuonokauus) u T.m. PB
UCTIONB3YIOTCS JUTSI M3Yy4YeHHsI CTPYKTYpHI BemiecTta (cMm. Pa-
JMOCIIEKTPOCKONHMS) U CBOWCTB TOM Cpelibl, B KOTOPOM OHU
pacmpocTpaHsgoTca. B paauoacTpOHOMUHM HCCIEOYIOT pa-
JTMOU3ITYYCHHUS KOCMHUUYECKUX 00BEKTOB. B pammomeTeopoo-
THH U3y4YaloT TPOIECCH B aTMOc(epe Mo XapaKTEepPUCTUKaM
npuHumaeMsIx PB. Ilpaktnueckoe ucrnomns-3oBanue PB cBs-
3aHO ¢ 0COOEGHHOCTSIMU pacnpocTpanenus PB, ycnosusmu ux
TeHEpaIuy U U3TyYCHUS.

— radiodalgalar (RD). RD (latinca ratio—siialandiriram) — dalga
uzunlugu ~(5-10° = 10%) m (tezliyi 6-10* Hs—don bir neco
Hs—o godar) olan elektromaqnit dalgalaridir. Q.Hersin tocrii-
balorindo ilk dofo olaraq (1988) dalga uzunlugu ~10? sm
tortibinds olan elektromaqnit dalgalart alinmigdi. 1895+1999-
cu illarda A.S.Popov ilk dafs olaraq miiayyan masafods na-
gilsiz rabito yaratmaq tciin dalga uzunlugu A=10?+2-10* sm
olan elektromaqnit dal@alar1 totbiq etmisdi. Radiotexnika in-
kisaf etdikco generasiya olunan, slialandirilan vo radioapa-
ratlarla gobul edilo bilon RD-nin tezlik diapazonu genislon-
misdir. Tobiotdo biitiin tezlik diapazonlarinda tobii RD mon-
balori do movcuddur. Istonilon qizdirilmis cisim (istilik siia-
lanmasi); ulduzlar, o cimlodon giinos; galaktikalar vo mega-
galaktikalar RD manbayidir. RD homginin Yer atmosferindo
bas veran bazi proseslords, masalon simsok ¢axanda, iono-
sferin plazmasinda ragslor hayacanlananda va s. hadisalor za-
mani1 da generasiya olunur.

RD molumati miixtalif mosafolors naqilsiz 6tiirmok {igiin
(radioyayim, radiorabito, televiziya); miixtolif obyektlori as-
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kar etmoak vo onlarin yerini toyin etmak tiglin (radiolokasiya)
Va S. mogsadlarla tatbiq edilir. RD madds qurulusunu (radio-
spektroskopiya) vo onlarin yayildiglar1 miihitin xassoalorini
oyronmoak Tigiin istifado edilir. Radioastronomiyada kosmik
obyektlorin radiosiialanmasi dyranilir. Radiometeorologiyada
gobul edilon RD—nin xarakteristikalarina géro atmosferds bas
veran proseslor 6yranilir. RD—nin tatbiglori onlarin yayilma-
siin xiisusiyyatlori ilo, generasiya vo siialanma sortlori ilo
baghdir.

Ramp oscillator (saw tooth oscillator)

2eHepamop  JIUHEHHO-UIMEHAIOWUXCA  HANPAI}CEHUTL
(I7IHH). YctpoicTBO, TpeAHazHaueHHOe AJisi (GOopMHUpOBa-
HUS JUHEHHO—M3MeHstomerocst Hampspkenuss JIMH  (owm.:
Ramp voltage). T'JIMH ¢opmupyroT HampsiKeHUs MHI000-
pasnoii popmbl. [IoaTOMY MX 4acTO HA3BIBAIOT reHEpaTOpaMu
nuioo0pasHoro Hanpspkenus. [lpunnun pa6dotrsr ['JIMH oc-
HOBaH Ha 3apsJe KOHAEHCATOpa MOCTOSIHHBIM TOKOM. Yepes
KOHJIEHCAaTOp OT McTouHMKa noctosHHoro toka (UIIT) mpo-
TEKaeT MOCTOSHHBIN TOK, Onaroiapsi 4uemy Mpu pazoMKHYTOM
kitodeBoM yctpoiictBe (KVY) HanpsbkeHue Ha KoHAEHcaTope
ONpENeNseTcs  BBIPAXCHHEM: U zl.}i dt=t (npu

C g€ C
ic=l=const), T.c. U3MEHsETCS 0 JIMHEHHOMY 3aKoHY (pwHc.1).
IIpu 3ambikanuu KY koHaeHcaTtop paspsbkaeTcsi dyepes3 co-
nporusieHue KVY.

I'JIMH moryT paborats nu6o B xaymieM (I'JIMH c BHem-
HUM yTmpaBlieHueM, puc.l, a), 1ubo B aBTOKOJIeOaTEIHLHOM
pexume (puc. 1, 6). B xmymem pexume I MOTyUYSHUS
JIMH HeoOxoauM BHEITHUI UMITYJIbC HAIPSHKCHHsI, a B aBTO-
konebarenpbHoM pexkxume ['JIMH dopmupyer JIMH perymsp-
HO. Bece I'JIMH M0HO pa3aenuTs Ha TpU IPYNIIBL:

— ¢ unTerpupyromei RC-nenoukoii;
— C TOKOCTaOMITM3UPYIOIINM JIBYXTIOJTIOCHUKOM;
— ¢ KoMneHcupyomei oopatHoii cBs3bio (OC).
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B mpocreiimem ciaydae ocnosoun I'JIMH sBisiercs unTer-

pupytomas RC-mierouka. (puc.2) B aToit cxeme d;Jtc = UF;CL:JC :
ITpu 1=RC>>t; Uy<<U u , ciaemoBareiabHO, HA OTPE3KE Bpe-
menu [0, ti] ddutczlgczconSt’ T.€. Ha HAa4YaJbHOM YYacCTKe

AKCIIOHEHTHI CKOPOCTh M3MEHEHUs HanpsbkeHus U mpumep-
HO TIOCTOSIHHA M TIpH MallblIX 3HaueHusix t ¢dopmupyercs
JIMH. Tako#i reHepaTop MOKET ObITh peaJu30BaH Ha OCHOBE
TPaH3UCTOPHOTO Kitoya (puc.3).

OcHoBHOe HazHauenue ['JIMH — ynpaBnenue BpeMeHHOU
pPa3BEpPTKOM JIyda B yCTPOMCTBAX, MCHOJIb3YIOIINX JIEKTPOH-
Ho—nyueBble TpyOku. ['JIMH nmpumenstor Takxke B yCcTpoOHCT-
BaX CPaBHEHMS HANpPSDKCHWM, Ui 3aJIep>KKH U PACIIUPEHUS
HMITYJIbCOB.

\4

1%4) ! KY uT ? KY
€M |CT | €M) | |
T Us ‘
(Ugir)
a) b)

Pucynok 1. I'JIMH B xaymemM u aBTOKOJI€0aTeIbHOM PeXMUMax
Sakil 1. XDGG gozloma vo avtoragslor rejimlarinda

R A UC

O—:l_y—qx— Up-----------
+ —> : L=

i L <

U ©C lfc Ucip~ 7" 1=RC
O— T . :

i 0" ¢ t
1
Pucynox 2. Unrerpupyromas RC-nenouxa
Sokil 2. Inteqrallayict RC—ddvra
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(Ugn)
UBX

(Ugir)

| U BBIX

Pucynok 3. I'JIUH na ocHoBe TpaH-
3UCTOPHOTO K04
Sokil 3. Tranzistor agar1 asasinda
XDGG

— Xatti dayisan garginliklar generatoru (XDGG). XDGG Xatti
doyison gorginlik (XDG) generasiya etmok {igiin qurgudur
(bax: Ramp voltage). XDGG misarvari gorginlik formalas-
dirir. Odur ki, ¢ox vaxt onu misarvari garginlik generatoru
adlandirirlar. XDGG-nin is prinsipi kondensatorun sabit cora-
yanla dolmasina osaslanir. kondensatordan sabit caroyan
monbayinin (CM) verdiyi caroyan axir vo agar qurgusu (AQ)
acilmis voaziyystdo oldugda kondensatorda gorginlik asagi-

: i ) - t )
daki ifado ilo toyin edilir y -2 .fi gi= 't (i.=l=const
aki 1fada 1o tay UC_C (j)|cdt_ct (c

oldugda), yani xotti ganunla doayisir (sakil 1). AQ gosuldugda
kondensator AQ-nin rezistoru vasitasilo bosalir.

XDGG ya gozlomo rejimindo (xaricdon idaro olunan
XDGG, sokil 1, a), ya da avtoragslor rejiminds (sokil 1, b)
isloya bilor. Gozloma rejimindo XDG almaq {igiin xarici
gorginlik impulsu tolob olunur; avtoragslor rejiminds iso
XDGG miintozom olaraq XDG formalasdirir. Biitiin XDGG—
lori {i¢ qrupa bolmok olar:

— inteqrallayict RC—dovrasi olan;
— carayan stabillagdirici ikiqiitbliisii olan;
— kompensasiya edici 9O olan.
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on sado halda XDGG-un osasini inteqrallayict RC—
dovrasi toskil edir (sokil 2). Bu sxemdo v, _ UF;CUC :
1=RC>>t; olduqda U, <<U va uygun olaraq [0,t;] zaman fasi-
lasinda % ~ I;J_C =const, Yani, eksponentin baglangic hisso-
sindo U, garginliyinin doyisma siirati togriban sabitdir vo t
zamaninin  kicik qiymoatlorinde XDG formalagir. Belo
generator tranzistor agari asasinda qurula bilar (sokil 3).

XDGG—nin asas toyinati elektron—siia borularindan istifado
edon qurgularda siianin zamana gora agilmasini idara etmok-
dir. XDGG hamginin garginliklori miiqayiss edon qurgularda,
impulslari langitmak va genislondirmok {igiin istifado edilir.

Ramp voltage
— JIUHEUHO U3Mensiouieecsa nanpasicenue (nuﬂooﬁpazuoe Ha-

npaxcenue). JIMHEWHO  WM3MEHSIOMIMMCS  HANpPsDKCHHEM
(JIMH) Ha3pIBatOT HAMpsDKCHHE, KOTOPOE B TEYCHHUE MPOMeE-
KyTKa BPEMEHHU, HAa3bIBAEMOT0 PabOYMM XOJO0M, M3MEHSETCS
0 JTUHEHHOMY 3aKOHY, a 3aTeM B TEUCHHE MPOMEXKYTKa Bpe-
MEHH, Ha3bIBAEMOI'0 OOPATHBIM XOJIOM, BO3BpAIacTCs K HC-
XOJIHOMY YPOBHIO.

Xatti dayisan garginlik XDG (misarvari garginlik). Isci gedis
adlanan zaman orzinda Xatti ganunla doyison, sonra isa oks
gedis adlanan zaman orzindo baslangic Soviyyoayo qayidan
gorginlik XDG adlanir.

Rectangular pulse generator (square-wave generator)

2EHEpamop NPAMOY20bHBIX UMNYIbCO8 HANPANCEHUTL
(I''THH). TTINUH nensitcs Ha MyJIbTUBUOPATOPH U OJIOKUHT -
redHepatopbl. U Te, u npyrue moryt paboTaTh Kak B aBTOKO-
nebaTeIbHOM, TakK M B XKIymieM pexkumax (cm. Ramp oscilla-
tor). ABrokone6arensubie [ TIMH MoryT ObITH IOCTPOCHBI Ha
JUCKPETHBIX U JIOTMYecKuX 3iemeHTax win Ha OY. Ha pu-
CYHKE TIPENICTaBIieH aBTOKOJIeOATENbHBIA MYJIbLTUBUOPATOP
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Ha ocHoBe OVY. Xnymue BubOpaTopsl Ha ocHoBe OV, KOTO-
PBIX MHOTZIa HA3BIBAIOT OJHOBHOPATOPOM, MOTYT OBITH IO-
CTPOCHBI TAK)KE Ha TUCKPETHBIX U JIOTHYECKHUX HIIEMEHTAX.
JUJ1s TOITydeHuUs] MOITHBIX MPSIMOYTOJIBHBIX UMITYJIBCOB Ma-
noit mmurensHoctr (107+10* ¢.) u ckBaxHOCTBIO 1O He-
CKOJIBKHUX JECATKOB THICSAY HCIONB3YIOT OJIOKMHT-TEHEpaTO-
pbl. OCHOBHBIM 3JIEMEHTOM TAaKHX T€HEPATOPOB SBISIECTCS MM-
MyJbCHBIN TpaHcopmaTop. BrokuHr-reHepatop Moxer pa-
00TaTh TaKkke B peXXUMe CHHXpOHM3aIuu. (cM. Takke: Multi-

vibrator u Blocking-oscillator) R
|
il
C 4
ABTOKOI€0aTEIBbHBII :I: —0O
MYJIbTHUBHOPATOP HA 1 -
ocHoBe OV, (Ue)
. 1
OG osasinda avto rogsli I?' i
1

multivibrator

diizbucaqli gorginlik impulslari generatoru (DGIG). DGIG
iki qrupa boliiniir: multivibratorlar vo bloklayic1 generatorlar.
Hor iki nov genertorlar ham avtoragslor, ham do gbzloma
rejimlarinda isloya bilor (bax: Ramp oscillator). Avtoragslor
DGIG hom diskret, hom do ©G-li mantiq elementlori asasin-
da qurula bilar. Sokildo ©G asasinda avtoragslor multivibra-
toru gostorilmisdir. ©G asasinda gozloyici vibratorlar bazon
tok vibrator adlandirilir. Onlar da hamginin ham diskret, hom
do mantiq elementlori asasinda qurula bilor.

Bloklayici generatorlar davametmo miiddoti kigik (107
+10" * san) vo dorinliyi on minlarlo olan giiclii diizbucaqgli
impulslar almagq tgiin istifado edilir. Belo generatorlarin osas
elementi impuls transformatorudur. Bloklayic1 generator
homginin sinxronlasdirma rejimindo do igloya bilor (bax
homginin: Multivibrator u Blocking-oscillator).
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Rectifier

— evinpamumens. Y CTPOUCTBO ISl IPEOOpPa30BaHUS TIEPEMEH-
HOTO TOKa (HAmNpsDKCHHs) B TIOCTOSIHHBIA. BhImpsmMuTenu
MPUMEHSIOTCS TaK)Ke KaK MPOMEKYTOYHBIC 3BCHbBSI B MPEOO-
pa3oBaTeisX 4acTOThI MEPEMEHHOTO HANPsDKEHHS. SIBIISIOTCS
OJTHUMH U3 HanOOJIee IMIMPOKO MCIIOJIb3YEMBIX YCTPOUCTB CH-
JIOBOM 2JEKTPOHUKH. OCHOBHBIM 3JIEMEHTOM BBIIPSIMUTENCH
SIBJIICTCS. HEJIMHCWHBIM dJIeMEHT (BEHTHIIb). PazmnuaroT
OJTHO— W JIBYXIIOJIyTIEPUOJHBIC, HEYMpaBiseMble H YIpaB-
JsieMble BBIIpAMUTENM. HeynpasisieMble BBITPSIMUTEIH I10-
CTPOCHBI Ha JMOMAAX, YIpaBJIsIeMble — Ha THPHCTOpPax. BbI-
OPSIMHUTEIN KIACCH(PHUIMPYIOT MO CICAYIONIUM MPHU3HAKAM:
yucny (a3 nepBUYHOM U BTOPUYHOU OOMOTOK TpaHchopma-
TOpa; CXeME COCJAMHEHHUS BCHTHJICH U (hopMe BBITPSIMICHHO-
ro HanpspkeHus (Toka). IToakiaroueHHe BBIIPAMUTEIS K HC-
TOYHHUKY IMEPEMEHHOTO0 TOKA OCYIIECTBJSETCS HEMOCPEACT-
BEHHO WJIM C TIOMOIIBI0 COTJIACYIOLIETO TpaHchopMaTopa.
JIiss yMEHBIICHHUS TYJIbCAIlMiA BBIMPSMICHHOTO TOKa YacTo
MEXJY BBIIPSIMHUTEIEM M HArpy3KoW BKIFOYAIOT CTIIaXKH-
BaIONIMe (QUIHTPHL

— diizlandirici. Diizlondirici doayison corayani (gorginliyi) sabit
corayana (gerginliya) ¢evirmok tigiin qurgudur. Diizlandiri-
cilor hamginin, doyison garginliyin tezliyini dayison gevirici-
lorda araliq hissa kimi do istifads olunurlar. Onlar giic elek-
tronikasinin on ¢ox istifado olunan qurgularindan biridir.
Diizlondiricilorin osas elementi geyri—xatti element— ventildir.
Bir— vo ikiyarimperiodlu, idaro olunmayan vo idaro olunan
diizlondiricilor var. Idaro olunmayan diizlondiricilor diodlar
osasinda, idaro olunan diizlondiricilor isa tiristorlar asasinda
yigilir. Diizlondiricilorin tosnifati asagidaki olamatlarine goro
aparilir: transformatorun birinci vo ikinci dolaglarinda faza-
larin sayina gora; ventillorin birlosmo sxemina gors, diizlon-
dirilmis gorginliyin (coroyanin) formasina goéra. Diiz-
londiricilor doyison caroyan monbayina ya birbasa, ya da
uzlasdiric1 transformator vasitaSilo birlosdirilir. Diizlandiril-

211



mig coroyanin ddyiintiilorini azaltmaq {igiin ¢ox vaxt diizlon-
dirici ilo yiik arasinda hamarlayici siizgaclor qosulur.

Rectifier cell (valve, gate)

— eenmunv (31exkmpuueckuir). OOICe Ha3BaHHUE DIICKTpUYEC-
KUX IpuOOpOB, 00JaAaIOIIUX B 3aBUCUMOCTH OT HarpabJie-
HUS 3JIEKTPUYECKOr0 TOKA BBICOKOM MJIM HU3KOM IPOBOIAMMO-
CThIO, T.€. OJHOCTOPOHHEH MPOBOJUMOCTHIO. DTa OCOOEH-
HOCTh BeHTUJIeH (B) o0yclnoBuiao ux HIMPOKOE HCIONIb30Ba-
HUE B KaUeCTBE aKTUBHOT'O 3JE€MEHTa BBIIPSIMUTENEH, HUHBEP-
TOpPOB, NpeoOpa3oBaTeseil YacTOThl, KOMMYTHUPYIOIUX YCT-
poMcTB M T.1. BeHTunbHBIN 3pdeKT BO3MOXKEH Ha TpaHUIE
MeTajjla ¥ 3JIEKTPoJIUTa (dJeKTpoiauTuueckue B.), meramna u
raza (razopaspsanasbie B.), meranna u Bakyyma (3J€KTpOBaKy-
ymuble B.), meramna u II1 unu nByx I1I1 ¢ paznuunbiMu TH-
namu nposogumoctu (I1I1 Bentunu). B xauectse B. nmpume-
HSIIOTCA pa3jMyYHble 3JIEKTPOHHBIE MPUOOPHI: JUOMABI, PTYT-
HbI€ BEHTUJIM, TUPATPOHBI, ITHUTPOHBI, TAPUCTOPHI U T. 1.

— ventil. Elektrik corayanimnin istigamatindan asili olaraq boyiik
Vo ya kigik kegiriciliya, yani birtarafli kegiriciliya malik olan
elektrik cihazlarinin iimumi adi. Bu xiisusiyyatino gora ven-
tillar (V) diizlondiricilorin, invertorlarin, tezlik ¢eviricilarinin,
kommutasiya qurgularinin va s. aktiv elementi kimi genis isti-
fado edilir. Ventil effekti metal ilo elektrolit (elektrolitik V),
metal ilo gaz (qazbosalma V), metal ilo vakuum (elektrova-
kuum V), metal —YK va ya miixtolif kegiricilik noviino malik
Iki YK sorhaddinds (YK V) bas vers bilor. V olaraq miixtalif
elektron cihazlari: diodlar, cive ventillori, tiratronlar, ignit-
ronlar, tiristorlar vo s. istifada edilir.

Rectifying junction

— GLINPAMAAIOWUIL nepexod. BrIpSAMIISIONAN EPEX0] — ITO
JEKTPUYECKANA KOHTAKT JBYX T€J, CONPOTHUBIEHUE KOTOPOIO
B OAHOM HaITpaBJICHUHA 60.]'[]3]]16, YCM IIpHU TPOTUBOITIOJIOKHOM.
(cm.: contact phenomena u p—n junction).
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— diizlondirici kegid. Dizlondirici kegid iki cismin elo elektrik
kontaktidir ki, bir istigamatdo onun elektrik miigavimati oks
istigamoatdokina nisbaton boyiikdiir. (bax: contact phenomena
u p—n junction).

Reference voltage (base voltage, comparison voltage)

— onopnoe nanpsaicenue (OH). DnexTpudeckoe HanpsHKCHUE,
OTHOCHUTEJIPHO KOTOPOT'O OTCYMTHIBAETCS JPYroe HarpsoKe-
Hue. JlpyruMu ciioBaMu, OTIOPHOE HAIIPSHKCHHE SIBISICTCS 3Ta-
JIOHHBIM, C KOTOPBIM CXeMa CPAaBHUBACT JPYTHE HAMPSKEHUS.
Hanpumep B ALIIT BxoaHOoe Hanpspkenue cpaBHuBaercs ¢ OH
¥ Ha OCHOBAHHWH WX Pa3HUIBI (POPMHUPYETCS COOTBETCTBYIO-
Ui 1UGPOBON CHUTHAJI Ha BBIXOJIC; a HAIpPSHKCHHUE pPaBHOE
OH komupyetcs kak uudposoit HoJb. Uctounuk OH nomxen
o0ecreunBaTh ero BEICOKYI0 cTabminbHOCTh. OH HEeoOXxomumo
JUIS TIPSIMOTO CPaBHEHUs, JIJII W3MEPEHUN OTHOCHUTEIBHBIX
U3MEHEHUN HaIpsOKeHHs], a TaKXkKe JJIs MOJy4YeHUs] CUTHAJIOB
OLIMOKM B cTa0miIM3aTopax M peryisTopax Hanpsbkenus. Hc-
tounnkamu OH cny’kaT HOpMaJIbHbIE JIEMEHTHI, TapaMeTpu-
YecKue CTabuiIm3aTopsl U JIp.

— dayaq garginliyi (DG). Bu elo gorginlikdir ki, ona nisbaton
basqa bir gorginlik hesablanir. Basqa s6zlo, DG etalon gor-
ginlikdir vo sxem basqa goarginliklori onunla miiqayisa edir.
Moasalon, ARC—da giris garginliyi DG ilo miiqayisa olunur va
onlarin farginas asason ¢ixisda uygun signal alinir; DG-ys bo-
rabar olan garginlik mantiqi sifir kimi qoabul edilir. DG man-
bayi onun yiiksok stabilliyini tomin etmalidir. DG birbasa
miiqayise {igiin, goarginliyin nisbi doyismolorini 6l¢mok {igiin,
homg¢inin gorginlik stabilizatorlar1 vo tonzimlayicilorinds ya-
ranan sahvlora uygun golon signallarin alinmasi {igiin istifado
edilir. DG manbayi kimi normal elementlor, parametrik sta-
bilizatorlar vo s. istifado edilir.
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Refractive index

— KoI(ppuuyuenm npenomnenus. BenmuwHa,paBHAs OTHOIIC—
HUIO CKOPOCTH CBETOBOW BOJIHBI B BakyyMe K (pa3oBoil CKo-
pOCTH B HEKOTOpo# cpeze: n=c/y. KoapduumeHT mnpenome-
HUSI 3aBHCUT OT CBOWCTB BEIIECTBA M JUIMHBI BOJHBI H3ITyde-
HUsI. B aHM30TPOIMHBIX BelIecTBaX MOKA3aTelb MPEIOMIICHHUS
3aBHCHT OT HAIPABJICHUI U TIOJISIPU3AIAN CBETA.

— sindirma amsali. 1s1q dalgasiin vakuumdaki siiratinin miihit-
do faza siiratino nisboti sindirma omsali adlanir: n=c/y. Sin-
dirma omsali maddanin xassalorindan va siialanmanin dalga
uzunlugundan asilidir. Anizotrop maddslords sindirma omsali
is1gin polyarlasmasinin istigamotindon asilidir.

Regenerative amplifier.

— pezenepamug@Huvlil ycunumenp. PereHepaTuBHbIM YCUIIUTE-
JIeM Ha3bIBaIOT yCTPOMCTBO, oOecrevyrBarouiee yCuieHue pa-
JUOCUTHAJIOB 34 CUET BHECEHHUsS B AJIEKTPUYECKYIO LEIb OT-
pULIATENILHOTO CONPOTHUBIICHUs. BHeceHue OTpUIaTEIbHOTO
CONPOTHUBIIEHUS] COOTBETCTBYET BHECEHHUIO B 3Ty LieNb JO-
IOJIHUTEJIBHOW SHEPIMM OT MCTOYHHKA IMOCTOSHHOIO TOKa
WIN OT TeHepaTopa BhICOKOYACTOTHBIX KoJebanuii. OcoOeHHO
IIMPOKOE NMPUMEHEHUE PETCHEPATUBHBIE YCUINTEIN HAXOIAT
B quana3zoHe CBY. B sTom nuamna3oHe MCHONB3YIOTCS HEra-
TPOHHBIE YCUJIUTEIHU, TaPAMETPUUECKUE YCUIUTENN, KBAHTO-
BbIE€ NTapaMarHUTHBIE YCUIIUTEIU. B COBpeMEHHBIX pereHepa-
TUBHBIX YCWINTENSAX OTPHULATEIbHOE CONMPOTHUBICHUE MOMXKET
peann30BaThCs OJTHUM U3 TPEX CIOCOOOB:

— U3MEHEHUEM PEAKTHMBHOTO MapaMeTrpa (4alle BCero HeJMHEeH-
HOM €MKOCTH BapuKara) moj JeHCTBUEM KoiebaHuii reHepa-
TOpPa BHICOKOYACTOTHBIX KOJICOAHHIA,

— Ha OCHOBE pa3nMuuHbIX (u3nueckux r¢dextoB B Takux [II1
npubopax — HErarpoHax, KaKk TYHHEIbHBIC IUOJMbI, IHOJBI
['anHa, TaBUHHO-TIPOJIETHBIE TUOABI U JIP.;
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— co3gaHueM BHemHed mnonoxutenbHoit OC B 1ensix ¢ Tpex-
SIIEKTPOJHBIMU YCHIMTEIbHBIMA MTPHOOPaMH, OOBIYHO TpaH-
sucrtopamu uinu UMC.

— regenerativ giiclondirici. Regenerativ giiclondirici elektrik
dovrasino monfi diferensial miigavimatin daxil edilmasi hesa-
bina elektrik signallarini giiclondiron qurgudur. Manfi dife-
rensial miiqaimatin daxil edilmasi dévraya sabit gida monbo-
yindan va ya yiiksak tezlikli rogs generatorundan slavo enerji
calb edilmasi demakdir. Regenerativ giiclondiricilor IYT dia-
pazonda daha genis totbiq edilirlor. Bu diapazonda negatron
gliclondiricilor, parametrik giiclondiricilor vo kvant paramag-
nit giiclondiricilor istifads edilir. Miiasir regenerativ giiclondi-
ricilorde manfi diferensial miigavimat asagida gostarilon iisul-
lardan biri ilo alinir:

— yiiksok tezlikli rags generatorunun ragslarinin tasiri ilo reak-
tiv parametrin (osason varikapin tutumunun) doyigmosi
naticesinds;

— tunel diodu, Qann diodu, selvari ugus diodu va s. bu kimi YK
neqatron cihazlarda bas veran miixtalif fiziki hadisalor natico-
sindo;

— torkibinds tigelektrodlu giiclandirici cihazlar, adstan, tranzis-
tor vo ya IMS olan elektrik dévralorinde miisbat ©9 yarat-
magqla.

Register

— pezucmp. Peructp — 3T0 MOCIEI0BATEIILHOCTHOE JIOTHYECKOE
YCTPOWCTBO, HCIIOJIB3YEMOE Il XPAaHCHHS N-pa3psiIHBIX
JBOWYHBIX YHCEJ U BBIMOJHEHUS NMPEOOpa3oOBaHUil HaJl HUMU
(cm.: Logic device u Sequential logical device). Peructp
MPEICTABIIIET COOOM YIMOPSIOYCHHYIO IMOCIEI0BATEIBHOCTD
TPHUITEPOB, YUCIIO KOTOPBIX COOTBETCTBYET YHCIY Pa3psioB B
cinoBe. C KaXIbIM PETHCTPOM OOBIYHO CBS3aHO KOMOHWHAIIH-
OHHOE LU(POBOE YCTPOMCTBO, C MOMOIIBIO KOTOPOro odec-
MIEYMBACTCS BBIMOJIHCHUE HEKOTOPBIX OINepaluii Haja CJIoBa-
Mu. @Daxtudecku I000e MUMPOBOE YCTPOHCTBO MOMKHO
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MPEJICTaBUTh B BHJC COBOKYITHOCTH PETHUCTPOB, COCIUHCH-
HBIX JPYT C APYroM MPH HOMOIINHA KOMOWHAIIMOHHBIX ITUPPO-
BBIX YCTPOMCTB. THUNUYHBIMU SIBJIAIOTCS CIECAYIOIIUE ONEpa-
11U

— MPHEM CJIOBA B PETHCTD;

— repejaya cjIoBa U3 PerucTpa;

— MOpa3psITHBIC JIOTHYECKUE OTIePAIny;

— CJIBHT CJIOBA BJICBO HMJIM BIIPABO HA 33J]AHHOE YMCIIO pa3psi-

J0B;

—npeoOpa3oBaHKe MOCICIOBATEIBHOIO KOJa CJIOBAa B Tapas-

JeJIbHBIN U 00paTHO;

— yCTaHOBKA PETUCTpa B HaYaIbHOE COCTOsIHUE (cOpOC).

Pervctpsl AT Ha HAKOMUTEIBHBIC M CABUTAIOIIHE (CM.:
shift register u storage register).

B cBoro ouepenp mo crnocoOy BBOJa—BBIBOJA WHPOPMAITUH
CIIBUTAIOIIME PETUCTPHI JCATCS HA MapaljielbHbIC, TOCIIEI0-
BaTEJIbHbIC ¥ KOMOMHHPOBAHHBIE; MO HAMPABJICHUIO Iepeia-
4y nH(OpPMAIUH — Ha OJJHOHATIPABJIICHHBIC H PEBEPCUBHBIC.
registr. Registr n— mortobali ikilik adodlori yaddasda saxla-
maq Vo onlarin iizorinds g¢evrilmolor aparmaq l¢iin istifado
olunan ardicillighh montiq qurgusudur (bax: Logic device u
Sequential logical device). Qurulusuna goéra registr triggerlo-
rin nizamli ardicilligidir, triggerlorin say1 s6ziin martabalori-
nin sayma uygundur. Adaten, har bir registrlo bir kombina-
siyali qurgu bagli olur vo bu qurgu s6z iizorindo miioyyan
omaliyyatlarin aparilmasini toamin edir. Faktiki olaraq istoni-
lon ragom qurgusuna bir—biri ilo kombinasiyali rogom qurgu-
lar1 vasitasilo birlosdirilmis registrlorin toplusu kimi baxmaq
olar. Registrlorin apardiqlar1 tipik omoliyyatlar asagidaki-
lardir:

— s0ziin registro gobul olunmast;

— s0ziin registrdon Otiiriilmasi;

— martobalor tizro montiq amoliyyatlari,

— sOziin sola vo ya saga mortobolorin verilmis say1 qodor
stirisdiirilmasi;

216



— ardicil kodun paralel koda va aksina ¢evrilmasi;
— registrin baglangic voziyyastino qaytarilmasi.

Registrlor toplayici vo siiriisdiiriicii olurlar (bax: shift
register u storage register). Siiriisdiiriicti registrlor 6z névbo-
sindo molumatin daxil edilmo—xaric edilmo iisullarina goro
paralel, ardicil vo kombina edilmis; molumatin 6tiiriilmo isti-
gamatino gora biristigamotli vo reversiv kimi ndvlara
boliindir.

Relativistic effects

— penamusucmckue IPpghexmot. SIBnenus, HabI0AaeMbIC TIPU
CKOPOCTSX TeJ (Y4acTHIl), CPABHUMBIX CO CKOPOCThIO cBeTa. K
HUM OTHOCSTCS: PEIIATMBHCTCKOE COKpAIllCHWE JJIMH B Ha-
MIPABJICHUM JIBMOKCHUS TeJIa, PEIIATHBUCTCKUC 3aMEJICHHUC
BPEMCHH, YBEIIMYCHNE MACCHI TeJla C POCTOM €ro SHEPTUH | T.
M., pacCMaTpUBAaEMbIC B CICIIHAIBHONW TEOPUU OTHOCHTEIIb-
HOCTHU. PensTuBHCTCKMMYU Ha3bIBAIOT Takke 3(dekThr oomiei
TEOPUH OTHOCHTEIHHOCTH, HampuMmep SPQPEKT 3aMeIeHUs
TEYEHUS] BPEMEHHU B CHIIbHOM IPaBUTAI[IOHHOM IIOJIE.

— pelyativist effektlar. Cisimlar (zarraciklor) isiq siirati ilo mii-
gayiso olunan siiratlorlo harokot edon zaman bas veran hadi-
salor relyativist effektlor adlanir. Bunlara asagidakilar aiddir:
cismin harakat istigamatinds uzunlugun relyativist azalmasi;
zamanin relyativist longimosi; cismin enerjisi artdigca onun
kiitlosinin artmasi vo s. Bu hadisalors xiisusi nisbilik nozariy-
yasinda baxilir. Homginin, iimumi nisbilik nazariyyasinin ef-
fektlori, mosalon, giiclii qravitasiya sahosindo vaxtin longi-
moasi, relyativist effektloro aid edilir.

Relativistic electronics

— penamusucmckaa rnekmponuka (P3J). Pa3nen Bwicokodac-
TOTHOW 3JIEKTPOHUKH, 3aHUMAIOLIMICS HCIOJb30BAHUEM pe-
JATUBUCTCKUX 3EKTPOHHBIX IyukoB (POII) u (wnm) pensitu-
BUCTCKUX 3(()EKTOB AN yCUIICHUS, TEHEPUPOBAHUA U TIpe-
00pa30oBaHus NEKTPOMArHUTHBIX KojeOaHuil. PO mpencras-
JsieT coOOM mpeXie BCero 00JacTh SIEKTPOHHKH OONBIIUX
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MoOIHOCTEH. BmecTe ¢ TeM psii penaTUBUCTCKUX 3(P(HEKTOB
MO3BOJISIET MOMyYaTh KOTEPEHTHOE 3JIEKTPOMArHUTHOE H3ITY-
YeHWE C OYCHb BBICOKUMH YaCTOTaMHU, HEAOCTYIHBIMH IS
OOBIYHOW HEPEISATUBUCTCKON BaKyyMHOU 3JIEKTPOHUKH.

— relyativist elektronika. Yiiksok tezliklor elektronikasinin bir
bolmasidir; elektromaqnit ragslorini giiclondirmak, genera-
siya etmok vo ¢evirmok ticiin relyativist elektron dastalari vo
ya relyativist effektlorin totbigi ilo mosguldur. Relyativist
elektronika ilk novbodo boyiik giiclorlo baglidir. Bununla
borabor, bir sira relyativist effektlor ¢ox yiiksok tezlikli
koherent elektromaqnit siialanmas1 almaga imkan verir ki, bu
da geyri-relyativist vakuum elektronikasi tigiin algatmazdir.

Resistance

— conpomuenenue (nexkmpuueckoe). Mepa CrioCOOHOCTH Telia
MPOTHBOICHCTBOBATh U OIPaHUYMBATH IPOXOXKICHHE Yepes
HETO MOCTOSIHHOTO DJIEKTPHYECKOT0 TOKA.

— miiqavimat (elektrik miiqavimati). Cismin (elektrik) miiga-
vimati onun sabit elektrik coroyannin kegmosino oks tasir
gostormak vo ya Coroyani mohdudlasdirmaq qabiliyyatinin
Olciistidiir.

Resistance converter

— KOH@epmop conpomuenenus. DISKTPOHHbIE YCTPOICTBA, IpU
BKJIFOUEHUU KOTOPBIX B AJIEKTPUUYECKYIO IEMb co3aaeTcs d¢-
(beKT ompesieIeHHOTO 1IeJICHAPABICHHOTO U3MEHEHUS €€ CO-
MPOTUBIIEHUs. Pa3nnuaioT KOHBEPTOPHI MOJOKUTEIHHOTO
(KTIC) u orpunarensHoro (KOC) comporusnenuii. KIIC —
ATO YETBHIPEXTOIIOCHUK, KOTOPBIA MpeolOpa3yeT HUMIEHAaHC
(KOMIUJIEKCHOE COINPOTHUBJICHUE) CONPOTUBICHUS Z,, TMOA-
KJIFOFOYEHHOTI'O0 K OJHOM Iape BBIBOJOB, B UMIIEJAHC X Z,y
JIpyrod mapbl BBIBOJOB, Tle X — KOd(DHUIMEHT mpomnop-
nuoHaiibHOCTH. KOC otimmuaetcs ot KIIC ToabKO 3HAKOM X.

— miiqavimat konvertoru. Elektrik dovrasine qosdugqda onun
miigavimotini  miioyyan mogsadyonlii  sokildo  doyison

218



elektron qurgularidir. Miisbat (MSMK) va monfi (MMK)
miiqavimot Konvertorlar1 var. MsMK dordqiitblidiir, bir ciit
cixiglara qosulmus miigavimoatin Z, impedansini (kompleks
miiqavimat) digor ciit ¢ixisda x-Z, impedansina gevirir.
burada x—miitonasiblik amsalidir. MsMK vo MMK ancaq x—
in isarasi ilo forglonirlar.

Resistance strain gate (resistive—strain sensor)

— men3ope3ucmop. Pe3uctop, N3MEHSOMUNA CBOE dIeKTpHUec-
KO€ COIPOTHBIIEHUE BCIEJCTBUE Ae(opMaliu, BbI3bIBAEMOM
MPWIOKCHHBIMU K HEMY MEXaHWYCCKUMHU HaIPSHKCHHUSIMH.
OCHOBHBIM MapaMeTpPoOM TEH30pe3ucTOopa sBIseTcs K03pPu-
LHMEHT TeH3ouyBcTBUTENbHOCTH (K), ompezaenseMblil Kak OT-
HOILIEHHE OTHOCHUTEJIBHOI'O M3MEHEHHUsSl DJIEKTPUYECKOro CO-
MPOTUBIICHUS K BETMYMHE OTHOCUTENIbHOM nedopmanuu. s
criaBoB Ha ocHoBe Ni, Mo, Pt (Huxpom, koHCTaHTaH u Jp.) K
= 2+14 (ompenensieTcsi B OCHOBHOM TOJBKO H3MEHEHHEM
TreOMETPUUECKHX Pa3MEpPOB TEH30PE3UCTOpa); JJIsl MOIyHpo-
BoaHuKOB (Ge, Si u ap.) k= 100+-200. Meranuyeckue T€H30-
PE3UCTOPBI M3TOTOBJISIOT U3 MPOBOJKH WK (OJIBTU B BHJIE
PEMIETKH, MOJIYNPOBOIHUKOBBIE — B BUJE IUIACTUHOK (JTMHA
1+10 MM, mmpuna 0,2+1,0 MM, TommmuHa 2060 MKM) WU
AMUTAKCUATBHBIX TUIEHOK.

Tenzope3ucTopsl UCHOIB3YIOTCA TJIABHBIM 00pa3oM B Ka-
YEeCTBE UYBCTBUTEIBHOTO 3JIEMEHTa M3MEPUTEIbHBIX MPEoo-
pasoBareneil (TEH301aTYMKOB), MPUMEHSEMBIX I M3Mepe-
HUSI MEXaHWYECKUX HANpPsDKEHUH, nedopManuii TBEPIBIX TeT,
a Takke B MpeoOpazoBaTessX AaBICHHUS WU MEXaHHYECKHX
HaNPsHKEHUN B 3JIEKTPUYECKUM CUTHAIL.

— tenzorezistor. Totbiq edilon mexaniki gorginliyin tosirilo
deformasiya naticasinds elektrik miigavimoti doyison rezistor
tenzorezistorlar adlanir. Tenzorezistorun osas parametri
elektrik ~ miigavimatinin ~ nisbi  doyismasinin  nisbi
deformasiyanin qiymotino nisbati kimi toyin edilon k
tenzohassasliq amsalidir. Ni, Mo, Pt asasinda xalitalor {igiin
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(nixrom, konstantan vo s.) k=(2+14) giymot alir vo asason
ancag tenzorezistorun hondasi dlgiilarinin doyismasi ilo tayin
edilir; YK t¢iin (Ge, Si va s.) k=100+-200. Metal tenzore-
zistorlar naqgildon vo yaxud folgadan gofas soklinds; YK ten-
zorezistorlar uzunlugu 1+10 mm, eni 0,2+1,0 mm, galinlig
2060 mkm olan 16vha soklinds va ya epitaksial tobagalordan
hazirlanir.

Tenzorezistorlar asason mexaniki gorginliklori, bark cisim-
lorin deformasiyasini 6l¢mok tigiin istifads edilon 6l¢ii ¢eviri-
cilorinin hossas elementlori kimi, homginin tozyiq vo ya
mexaniki gorginliklori elektrik signallarina ¢eviron qurgular-
da totbiq edilir.

Resistor

— pe3ucmop. DIEMEHT DJIEKTPUYECKON IEMH, IpeaHa3HaueH-
HBIA JUIS MCIIOJIB30BAaHKS €r0 DJEKTPUUYECKOrO COMpPOTHBIIE-
HMSL.

— rezistor. Rezistor elektrik dovrasinin bir elementidir; onun
elektrik miigavimotindon dévrads istifado olunmasi iisiin no-
zordo tutulmusdur.

Resolution threshold (resolving power)

— pazpewiaiowiaa cnocoonocmsp. CBONCTBO PaAMOTEXHUUYECKUX,
ONTUYECKUX U JAPYTUX CUCTEM paziuyaTh O4YeHb OJU3KHE B
MPOCTPAHCTBE, BO BPEMEHHU WM MO (PU3UYECKUM CBOMCTBAM
00BeKTHI (mpoiiecchl); Pa3pemiaromias cnocoOHOCTh ONTHYE-
CKUX MPUOOPOB, XapaKTEPHU3yeT UX CIIOCOOHOCTh J1aBaTh pas-
JIeNIbHBIE N300paXKeHUs IBYX OJIM3KO PACIIOIOKEHHBIX TOUEK.
Haumenbiiee yriioBoe wiM JMHEWHOE PACCTOSIHUE MEXKIY
IBYMsI TOYKaMHM, IIPA KOTOPOM CHUCTEMA JAET UX Pa3ACIIbHOE
n300pakeHue, Ha3bIBACTCS YIJIOBBIM WIIM JIMHEHHBIM Tpene-
JIOM PA3peIICHUs U XapaKTepUu3yeT IpaHULlbl IPUMEHUMOCTH
reOMEeTPUYECKOi ONTHKHU. Pa3pemaromas cnocoOHOCTh 3aBH-
CHUT OT JUIMHBI BOJIHBI, HA KOTOpPOW paboTaeT mpubop, mo3ro-
My paspeliaroas crnocoOHOCTh 3JIEKTPOHHOIO MHUKPOCKOIIA
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B 1000 pa3 Gomblie pa3pemniariieit crnocoOHOCTH ONTHYECKO-
r'0 MHKPOCKOTIA.

— aywdetma qabiliyyati. Radiotexniki, optik va s. sistemlarin
fozada, zamana vo ya fiziki xassslorino géro ¢ox yaxin olan
obyektlori (proseslori) bir—birindon ayira bilmok Xxassasi.
Optik sistemlarin ayirdetmo gabiliyyati onlarin bir—birina ya-
xin yerlogmis iki ndqtonin tosvirini ayriligda vermok gabiliy-
yatini xarakterizo edir. Tosvirin ayriligda alinmasi {igiin iki
noqto arasindaki on kigik bucaq vo ya Xotti mosafo ayird-
etmonin bucaq vo ya xatti haddi adlanir vo handasi optikanin
totbiq oluna bilacayi sarhaddi xarakterizo edir. Ayirdetms ga-
biliyyati cihazin iglodiyi dalga uzunlugundan asilidir. Odur ki,
elektron mikroskopun ayirdetma gabiliyyati optik mikroskopa
nisbaton 1000 dofa boyiikdiir.

Resonance amplifier (tuned amplifier)

— pe3onancuutii ycunumens (PY) — yCUauTeNnp 3eKTPUISCKUX
KoJeOaHui, COAep)KAIUA PE30HAHCHBIM KOJIeOaTeIbHBIN
KOHTYDP ¥ UMEIOIIHA BCJICJCTBHE 3TOTO OOJIBIIOE YCUIICHHE B
CPaBHUTEBHO Y3KOW TOJIOCE YacTOT BOJHM3M PE30HAHCHOU
9acTOTHI, YTO MO3BOJISET C TIOMOIIBI0 PY He TONbKO ycHINH-
BaTh, HO W BBIJCIATH KOJICOAHHS C TPEOYEMBIMU YaCTOTAMHU.
PY mmpokxo ucmosnp3yrTcs B paJMOTEXHUKE, TJIaBHBIM 00pa-
30M B KayeCTBE MAJONIYMSIINX W30MPATCIbHBIX yCHIUH-
TeJel Ha BXOJE PaJAUOTPUEMHBIX YCTPOHUCTB U MOIIHBIX yCH-
JUTENICH Ha BBIXOJIE PaJHOIICPEIAIOIINX YCTPOHCTB.

— rezonans giiclandirici (RG). RG elektrik ragslerinin giiclon-
diricisidir. Tarkibinds rezonans rags konturu var va buna gora
do rezonanas tezliyi yaximliginda nisbaton ensiz tezlik zola-
ginda giiclondirmo boyiik olur. Bu iso RG—nin kdmayils nain-
ki rogslori giiclondirmok, homg¢inin tolob olunan tezlikli rogs-
lori ayirmaga imkan verir. RG radiotexnikada, asasan radio-
gobuledici qurgularin girisinds asag1 kiiylii segici giiclondirici
kimi vo radiodtiiriicii qurgularin ¢ixisinda giicli giiclondirici
kimi istifado edilir.
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Resonator

— pe3onamop. CucteMa Wi TEJI0, B KOTOPBIX MOXHO HaOII0-
naTh SIBIICHUE pe30oHaHca. Pe30HaTophl OBIBAIOT ONTHUYECKUE
U aKycTudeckue. MUKpOpE30HATOp — YCTPOUCTBO, B KOTOPOM
ocuMUIATOp (reHepaTop KojebaHuit) cpopMUpOBaH MO KpeM-
HHUEBOM TexHoJIoruu. l[lapaMeTpbl ocMILIATOpa U3MEHSIOTCA
Jake TIPU He3HAYUTEIbHBIX U3MEHEHUSX BHEITHUX (DAKTOPOB
(TemmepaTyphbl, AaBIACHUS U T.J.), YTO MPUBOJUT K H3MEHE-
HUIO PE30HAHCHOM 4acTOThl. PE30HATOPBI UCHOJB3YIOT B pa3-
HOOOpa3HBIX AATUMKAX /I YIYUIICHUS WX YYBCTBUTEIHHO-
CTH.

— rezonator. Rezonator rezonans hadisasi miisahido olunan sis-
tem vo ya cisimdir. Optik vo akustik rezonatorlar olur. Mikro-
rezonator ossilyatoru (rogs generatoru) silisium texnologiyasi
ilo yaradilan qurgudur. Xarici amillor (temperatur, tazyiq va
s.) ¢ox az doyisdikdoa belo ossilyatorun parametrlori doyisir;
bu iso rezonanas tezliyinin doyismasine sabab olur. Rezona-
torlar miixtalif sensorlarda, onlarin hassasligini artirmaq tigiin
istifads edilir.

Response characteristic
— yacmommnasn xapaxmepucmuxa. (cMm. Frequency response)
— tezlik xarakteristikas: (bax: Frequency response)

Reverse blocking diode thyristor

— OUOOHBLIL MUPUCMOp, 3anUpPaAemvlii. 6 0OPAMHOM HANPAG-
JleHuu. JInoIHbBIN TUPUCTOP, KOTOPHIHM MpH 0OpaTHOM Hampsi-
KEHUHM HE TEPEKIIIOUaeTCs, a HAXOJUTCS B HEMPOBOAIIEM
COCTOSIHUH.

— aks istigamatda baglanan diod tiristoru. Bu elo diod tiristo-
rudur ki, oks gorginlik totbiq edildikds asirilmir vo bagl ve-
ziyyatdo olur.
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Reverse blocking triode thyristor

— MPUOOHBLIL MUPUCMOP, 3aNUPAEMbLI 6 00PAMHOM HANPAG-
JieHuu. TpUoIHBI TUPUCTOP, KOTOPBIA NpPU OOpaTHOM Harl-
PSKEHUH HE TMEPEKIII0YAeTCs], 4 HAXOAUTCS B HEPOBOISIIEM
COCTOSIHUH.

— aks istigamatda baglanan triod tiristoru. Bu elo triod tiristo-
rudur ki, oks gorginlik totbiq edildikds asirilmir vo bagl ve-
ziyyatdo olur.

Reverse conducding diode thyristor

— OUOOHBLIL MUPUCMOp, NPOBOOAWUIL 8 0OPAMHOM HANDPAG-
Jlenuu. JIMOMHBIA TUPUCTOP, KOTOPHIA MpPU OOpaTHOM Harl-
paBICHUH TIPOBOJUT OOJIBIINE TOKH TIPH HANIPSIKEHUSAX, CPaB-
HUMBIX I10 3HAYCHUIO C MPSAMBIM HANPSDKEHUEM B OTKPBHITOM
COCTOSIHUU.

— aks istigamatda kegiran diod tiristoru. ©ks istigamotds agiq
olan, yani gorginliyin a¢iq haldaki diiz gorginliklo miiqayiso
olunan biitiin giymatlorinds boyiik corayanlar kegiran diod
tiristoru.

Reverse conducding triode thyristor

— MPUOOHBLIL MUPUCMOP, NPOCOOAUUIL 8 0OpAmMHOM Han-
pasinenuu. TpUOTHBIA TUPUCTOP, KOTOPBIM Tpu oOpaTHOM
HaANPSDKEHUU HE TEePEeKIII0YaeTcs, a MPOBOIUT OOJBIINE TOKH
NP HAIPSKEHUSIX, CPABHUMBIX 10 3HAYEHUIO C MPSIMBIM Ha-
MPSHKEHUEM B OTKPBITOM COCTOSIHUU.

— aks istigamatda kegiran triod tiristoru. Bu els triod tiristoru-
dur ki, oks garginlik totbiq edildikds asirilmir; giymatina goéra
aciq haldaki diiz gorginliklo miigayiso olunan oks garginlik-
lordos bdyiik corayanlar kegirir.

Reverse direction

— obOpamnoe nanpaeienue (0na P—N nepexooa uau 0na KoH-
maxkma memann—IIIl). HanpaBnenue NOCTOSHHOTIO TOKa, B
KOTOPOM TIEpeX0]] UMEET HanOOoJIbIlIee COMPOTUBIICHHE.
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— aks istiqgamat (p—n kecid va ya metal-YK kontakti iiciin).
Kecidin on boylik miigavimato malik oldugu sabit coroyanin
Istigamati.

Reverse inclusion

— obpamnoe eKnouenue. 1Ipu BKIIOUEHUHN p-n TIEpEeXoAa WA
koHTakTa MeTa—IIIl B oOpaTHOM HampaBi€HHHM BHEIIHEE
obpatHoe HanpsbkeHue Ugs, CO3TaeT JIEKTPUYECKOe IMOIe,
COBMAJAOIIEe IO HANpaBJICHUIO C AU(PPYy3MOHHBIM (KOH-
TaKTHBIM), YTO MPHBOJUT K POCTY MOTEHIMAIHHOTO Oapbepa
Ha BennuuHy eUg,. DTO COMPOBOXKAAETCS yBEIHYCHHEM IIIH-
PHHBI 3alHUPAOLIETO CJIOsA, T.C., TOJIIUHBI O0JIACTH 00BEM-
HBIX 3apsIJIOB.

— aks qosulma. p—n kegid vo ya metal-YK kontakt1 oks istiga-
motds qosulduqda xarici U gorginlik istigamatca diffuziya
(kontakt) sahasi ilo iist—iisto diison elektrik sahosi yaradir.
Naticada, potensial ¢oparin hiindiirliiyti eU s qodar artir. Bu
zaman hom do baglayic1 tabageanin eni, yani hocmi yiiklor
tobagosinin qalinlig artr.

Reversible transducer

— peesepcueHvlii npeoopazoeamens. PeBepCUBHBIMH Ha3bl-
BAlOTCS TPeoOpa3oBaTeiid, MO3BOJISIONIUE U3MEHATH MOJISP-
HOCTh ITOCTOSIHHOT'O HAmNpsDKCHHWS M TOoKa B Harpyske. OHnu
WCIIOJIb3YIOTCSI B OCHOBHOM JUISS WM3MEHEHHMS HaIlpaBJICHUS
BpAIllCHUS JBUTaTeJICi IOCTOSHHOTO TOKa. PeBepCHUBHBIN
mpeoOpa3oBarelib, Kak MpaBHIIo, MPEACTABISICT COOOH qBaA TH-
PUCTOPHBIX BBIIPSIMHUTENIA. Bce CyIecTBYIONIUE CXEMBbI
PEBEPCUBHBIX THPUCTOPHBIX MpeoOpa3oBaTeieii MOXHO pas-
JICNINTh Ha JiBa Kjacca: BCTPEYHO-TapallICIbHbIC M TEPeK-
pectHbie. Hawubonbiiee pacmpocTpaHeHHe B TpexdasHbIX
MOCTOBBIX CXE€MaX BBIIPAMJICHHS IOJIy4Hjaa BCTPECYHO—
napasuieibHas CXeMa COCTUHCHHS BEHTUJICH.

— reversiv ¢evirici. Yiikdo sabit gorginlik vo corayanin qiitbiinii
doyismoaya imkan veron cevirici reversiv g¢evirici adlanir.
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Onlar asasan sabit coroyan miiharriklorinin firlanma istigams-
tini doyismok tigiin istifado olunur. Reversiv gevirici bir gay-
da olaraq iki tiristorlu diizlondiricidan ibarat olur. Biitiin tiris-
torlu reversiv ¢evirici ventillorin sxemlorini iki névo ayirmaq
olar: qarsiliqli—paralel vo ¢arpaz sxemlor. Ugfazali diizlondiri-
ci korpii sxemloarinda ventillorin garsiligli—paralel birlasmo
sxemi daha genis yayilmisdir.

Roentgen radiation (X-rays)

— PEeHmZeHO06CKoe u3snyyeHnue (PeHmzeHo6cKue jyyu). DIeK-
TPOMarHUTHOE M3Ty4YCHHUE, 3aHUMAIOIIEe CIICKTPAIbHYIO 00-
JacTh MeXIy Y®— u ramMma—M3IIy4eHHEM B TIpeenax JTUH
BonH (10°+10%) umM (1 sHepruii potoHos ot 10 5B 10 He-
ckonbkux M»aB). Otkpeito B 1895 B. K. Penrrenom (W. K.
Roentgen). PentrenoBckoe uznyuyenue ¢ A<0,2 HM oOmnagaet
3HAUYUTEIILHONW MPOHUIAONICH CIIOCOOHOCTHIO M Ha3bIBACTCS
xEcTkuM; Tipu A>0,2 HM PEHTTEHOBCKOE M3JIyYCHUE CHUIIBHO
TIOTJIOIIAETCS BEIIECTBOM U HAa3bIBACTCS MSTKHM.

— rentgen giialanmast (rentgen siialary). Rentgen slialanmasi
spektrin UB— vo gamma-siialanmas1 arasinda yerlason elek-
tromaqgnit siialanmasidir. Bu siialarin dalga uzunlugu (10
%:10%) nm diapazonunda, enerjisi iss 10 eV—don bir nego
MeV—o Qodor doyisir. 1895-ci ildo V.K.Rentgen (W. K.
Roentgen) torafindan kosf edilmisdir. A<0,2 nm olan rentgen
stialanmas1 boyilik niifuzetmo gabiliyystino malikdir vo sort
stialanma adlanir. A>0,2 nm olan rentgen siialanmasi iso mad-
do torafindon intensiv udulur vo yumsagq stialanma adlanir.

Safe operation region

— obnacmwv 6e3onacuout paoomwt (mpanzucmopa). Bee I1I1
mpUOOPHI XapaKTePU3YIOTCS TPEMsl BAXKHEUIIUMU TPEIeIbHO
JOMYCTUMBIMHM 3KCIUTYyaTallMOHHBIMU TMapaMeTpaMHu: MaKCH-
MaJIbHO JIOMYCTUMBIMH MPSMBIM TOKOM, OOpaTHBIM HampshKe-
HUEM M MOITHOCTBIO paccesHusi mpubopa. 3HaYCHHS] TOKOB U
HaIpsDKEHUH OrpaHUYMBAIOTCS JABUHHBIM mpoboeMm. Kpome
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TOTO, TP TIOBBIIIEHWH YaCTOTHI MOITHOCTB, paccenBaeMas
npuOOpPOM, TMOBBIIIACTCA, YTO MOXKET IMPHBECTH Pa30TPEBY
MOJTYTIPOBOJIHUKA. JTO SIBJICHHE TAK)KE€ BHOCHUT BKJIQJ B OTpa-
HUYCHUIO MAaKCHMAJIBbHO JOMYCTUMBIX TOKOB M HaNpsHKCHUH.
Obnacte 6e3omacHoit pabotsl (OBP) ompenensier rpaHuUIbl
WHTEpBaja HaJAS)KHOW pabOTHI TpaH3WUCTOpa B MpeAenax 3a-
JaHHBIX YCIOBUU TIeperpy3Kd. BHIONSpHBIE TpPaH3UCTOPHI
JOTIOJTHUTENIFHO K BBIIIE TEPEYHCICHHBIM MapaMeTpaM pac-
CEMBAIOT MOIIHOCTH IO IEMSM YIpPaBIEHUS U MOTYT OBITh
0XapaKTEepHU30BaHbl MAarpaMMOM, MOKa3aHHOW Ha PHUCYHKE
(a), tne momaap noAd kpuBoi — 3To OBP, xapakTepusyroras
MPEJEIBEHO JIOMyCTUMYI0 MTHOBEHHYIO MOITHOCTH TOTEPh U
HEOOXOMMBIN CIBUT (a3bl MEXKTy TOKOM U HANpsHKCHUEM Ha
KOJIJIEKTOpe TpaH3ucTopa. [Ipu pacmonoxennn padbodei To4-
KM B 9TON oOmactu obOecneumBaeTcst Oe3zomacHas pabora
TPaH3UCTOpPA C CUHYCOHWJAIBHBIMA M UM MOJOOHBIMU CHUTHA-
JaMu.

‘Hk/Ikm

10 A /ikm Ti1 > Ti2>Ti3 >Tid~>Tis
- Tis
01 (05 N S ~ ) T

(Tisy | b ~
\ Ti
0.01 U'//U;'"“ """""" ‘\\ ﬂ'/ 3
0.01 0.1 1.0 e -~ \(:/Tiz
a) 0 AN

TiS e

0,01 (T o UdUk
0,01 0,1 1,0
b)

[Ipy UMIYJIBCHBIX CUTHAJIaX MOUIHOCTb PAcCEesiHUS B KOJI-
JEKTOpHOM nepexone cHuxkaercs, a OBP pacmumpsiercs B
CTOPOHY OOJIBIIIUX TOKOB KOJUIEKTOPA (PUCYHOK O).
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— tahliikasiz is sahasi (tranzistorun). Biitin YK cihazlar ti¢ an
mithiim maksimal buraxila bilon istismar parametri ila: diiz
carayan, oks gorginlik va cihazin sopilon giicliniin maksimal
buraxila bilon giymatlori ilo xarakterizo edilir. Caroyan va
gorginliklarin giymatlori selvari desilmo ilo mohdudlanir.
Bundan basqa, tezlik artdiqca cihazda sopilon giic artir vo YK
qiza bilor. Bu da caroyan va garginliklorin giymatlorinin
mohdudlanmasina sobab olur. Tezlik artdiqda sopilon giic do
artir. Bu iso maksimal buraxila bilon corayan va gorginliyin
azalmasina sobob olur. Tohliikesiz is sahosi (TIS) verilmis
yiiklonma sortlori daxilinds tranzistorun etibarli isloya bildiyi
intervalin sarhadlorini tayin edir. Bipolyar tranzistorlarda
yuxarida gostarilon parametrlordan slavs idars etmo dovralori
tizra do giic sapilmasi bas verir vo onlar sakilda (a) gostarilon
diagramla xarakterizo edilo bilor. Burada oyrinin ohato etdiyi
saho TiS—dir, maksimal buraxila bilon ani itkilori vo
tranzistorun kollektorunda corayan ilo gorginlik arasindaki
lazim olan faza siirlismosini xarakterizo edir. Is¢i noqto bu
sahado yerlasdikda tranzistorun sinusoidal va ya ona banzar
signallarla tohliikasiz isi tomin edilir. Impuls signallar1 daxil
olduqda kollektor dovrasindo sopilon giic azalir vo TIS bdyiik
kollektor corayanlarina dogru genislonir (sakil b).

Saturation region (of bipolar transistor)

— pexcum HacvlujeHus (pexcum O080UHOU UHIMCEKUUU Ouno-
JAPHOZO0 mpan3ucmopa). B pexnMme HacwlleHus: oba rnepe-
XoJa (AMHUTTEPHBIM U KOJUIEKTOPHBIA) HAXONATCSA TOJ Mpsi-
MBIM HamnpsbkeHueMm. IIpu 3ToM u SMUTTEp U KOJUIEKTOp WH-
KEKTUPYIOT HOCUTENIEH 3apsaaa B 6a3y HaBCTpeuy APYT JIPYTy
Y OJIHOBPEMEHHO KaXIbI M3 HUX COOMpAET HOCHUTEINH, JI0-
LIEIINE OT JPYroro. BeIXOHOM TOK B 3TOM Clly4ae HE 3aBU-
CUT OT BXOJIHOTO M OIIpEAENseTCs napaMeTpaMu Harpys3ku. B
pPEKHUME HACBILICHUS YNPABJICHHUE TPAH3UCTOPOM IpPaKTHYeE-
CKM OTCYTCTBYET. B 3TOM peXume TpaH3UCTOpP OTKPBIT U
MpeacTaBisgeT co0Oi O4YeHb Majoe compoTuBieHue. M3—3a
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MaJIOTO HANpPSHKEHUST MEXKIY BBIBOJAMHU IMHUTTEPA U KOJJICK-
TOpa PEKUM HACBHIIICHUS HMCIIONB3YEeTCs ISl 3aMBIKaHUS Iie-
IIeH Iepejayu CUrHaIa.

— doyma rejimi (bipolyar tranzistorun ikigat injeksiya rejimi).
Doyma rejiminda tranzistorun hor iki (emitter va kollektor)
kecidina diiz gorginlik totbiq edilir. Bu zaman ham emitter,
hom do kollektor bazaya qarsi—qarsiya yiikdasiyici injeksiya
edirlor vo eyni zamanda onlarin har biri digarindan golib ¢a-
tan yiikdastyicilar1 toplayir. Bu halda ¢ixis corayam giris co-
royanindan asili olmur va yiikiin parametrlori ilo toyin edilir.
Doyma rejimindas tranzistor, demok olar ki, idars olunmur. Bu
rejimda tranzistor agiqdir vo 0 6ziinii ¢ox kigik miigavimatli
rezistor kimi aparir. Emitter vo kollektor ¢ixiglar1 arasinda
gorginlik kicik oldugundan doyma rejimi signalin otiiriilma
dovralarini qapamagq ti¢iin istifads edilir.

Schemata-based theorem (circuit engineering)

— CXeéMOmEexXHUKA. Hay‘IHO—TeXHI/I‘IeCKoe HaIpaBJICHUC, OXBa-
TBIBAIOIIICC HpO6J'I€MLI CHUHTC3a CXCM OJICKTPOHHBIX YCT-
pOI>'ICTB PAAUOTCXHUKHU, CBA3M, ABTOMATHKH, BBIYHUCIHUTCIIb-
HOM TeXHUKH U JAp. CHUHTE3 CXEM 3JIEKTPOHHBIX YCTPOWUCTB
3aKJIH0YacTCiA B pa3pa60TKe HUX CTPYKTYPBI UCXOJA M3 HA3HA-
YEHUsSI KKJIOTO YCTPOMCTBA C Y4eTOM crielupuKu ero GpyHK-
IMUOHHUPOBAHHA B COCTABC HeKOTOPOP'I TEXHUYECKOM CHCTEMBI.
Pa3paboTka cTpyKTyphI AIEKTPOHHOTO YCTPOMCTBA OCHOBAaHA
Ha BLI60pe CUCTCMbI JJICMCHTOB, OIIPCACIICHUU HCO6XOI[I/I-
MBbIX (bYHKLII/IOHaJIBHBIX CBsI3eH MCXKIAY HUMH H YCTAaHOBJIC-
HHUH OIITUMAJIBHOI'O PCXKHMaA HUX pa6OTBI, YTOOBI 00ECIIEYNUTH
TpebyeMyro HaJIe)KHOCTh YCTPOUCTBA B 1IETIOM.

CuHTE3 cXeM 3JIEKTPOHHBIX YCTPOMCTB, BBINOIHEHHBIX Ha
OCHOBC I/IC, IIOJYy4YHJI Ha3BaHUC MHKPOCXCMOTCXHHUKH, KOTO-
pasi OXBaThIBA€T BOMPOCHI MPOEKTUPOBAHUS KaK COOCTBEHHO
toniostiornu MIC, Tak ¥ (yHKIMOHATBHBIX CBSI3EH MEXIy HH-
MH B IIpeJieax JaHHOTO YCTPOMCTBA.
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TeopeTnueckold 0a30il CXEMOTEXHUKH CIIy’KaT TeOpuUs
AIIEKTPUIECKUX IENEH, IEKTPOAMHAMHIKA, MaTEeMaTHIECKOE
MozenupoBanue u zip. Ilo mepe yBenuuenus yncna GyHKUUH,
BBITMOJTHSIEMBIX JJICKTPOHHBIMUA yYCTPOWCTBAMH, M, COOTBETCT-
BEHHO, YCJIO)KHCHHSI UX CXEM Bce 0oJiee MIMPOKOE MpHUMEHE-
HUEC HAXOIAT METOJbl AaBTOMATHYCCKOTO MPOCKTUPOBAHUS C
nCIoiabp30BaHueM DBM.

— sxem texnikasi. Radiotexnika, rabito, hesablama texnikasi va
S. elektron qurgulariin elektrik sxemlorinin sintez edilmosi
ilo bagli problemlori hall edon elmi—texniki istigamotdir.
Elektron qurgusunun sxeminin sintezi dedikdo toyinatindan
asilt olaraq qurgunun hor hansi texniki sistemin torkibindo
islomasinin xiisusiyyatlorini nazora almagla onun qurulusu-
nun islonib hazirlanmasi basa disiiliir. Elektron qurgusunun
qurulusunun islonmasi biitovliikde qurgunun etibarli isinin
tomin edilmoasi ii¢lin elementlorin se¢ilmasi, onlar arasinda
zoruri funksional alagelarin tayin edilmasi vo onlarin optimal
is rejiminin verilmosine osaslanir. IS asasinda qurulmus elek-
tron qurgulart sxeminin sintezi mikrosxemotexnika adlanir.
Mikrosxemotexnika hom IS—in &ziiniin topologiyasinin layi-
halondirilmasi ilo bagli olan masalalari, hom do verilmis qur-
guda onlar arasinda funksional alagalorlo baghi olan mo-
salolori ohato edir. Sxemotexnikanin noazori osaslari elektrik
dovralari nozariyyassi, elektrodinamika, riyazi modellosdirmo
Vo S.—dir. Elekron qurgularmin yerino yetirdiyi funksiyalarin
say1 artdigca, uygun olaraq onlarin sxemlori miirokkablosdik-
co, EHM-don istifado etmoklo avtomatik layihalondirma
tisullar1 daha genis totbiq edilir.

Schmitt bistable

— mpueeep IlImumma. Tpurrep llIMurra — 370 HECUMMETPUY-
HBI TpUTTEp, KOTOPBIA HE 00Na/laeT MaMATHIO O TMPEabIay-
mem cocrosiuu (cM.: bistable). Ormerum, uto Mg Hecum-
METPUYHBIX TPUITEPOB XapakTEpHa HEUJECHTUYHOCThH Mapa-
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METPOB 3JIEMEHTOB OTACJBHBIX KaCKaJIOB, a TAKXKE U CBA3ECH
MEX1y HUMH.

B ocnoBe Tpurrepa llImurTa JIEKHAT NEpEeKIOYaTENb TOKA
(puc, a, cM.: current-reversing). Tpurrepsr [lIMuTTa BBITYyC-
KaroTcs B BuAe camoctosTenbHbix MC. B ux BXOOHYIO LEMb
4acTO BKJIFOYAETCSl JIOTUYECKUM DJIEMEHT, PaCIIMPSIOIIAN
¢byHkumoHanbHbIe Bo3MokHocTH VC.

Tpurrep llIMuTTa UMEET THCTEPE3UCHYIO MTEPEAATOUHYIO
XapaKTEPUCTUKY, Y KOTOPOH BBIXOJHOW CUTHAJI MOXKET MPH-
HUMaTh JBa 3HaueHus (puc, 0). [lepexoa oT oAHOrO ypoBHS
BBIXOJJHOI'O CUTHaJa K JPYroMy MPOUCXOJUT CKauKOOOpa3HO
IIPU OINPEIECICHHOM 3HAY€HUM BXOJHOIO CHIHaja — Harps-
XKeHHs cpabaTeiBaHUs. Bo3BpalieHue B UCXOJHOE COCTOSIHUE
IPOUCXOAUT MPU IPYrOM YPOBHE BXOJHOTO CUTHANIA — Ha-
npsokeHuu otmyckanud. [Io Momyiro OHO Bcerja MeHbLIe
HanpsDKeHus cpalaTeiBaHus Ha BenuuuHy AU, ompepensio-
I1yI0 IIUPUHY NeTIu rucrepesuca. [Ipu Heo6xoauMocTu no-
JY4YUTb HOBBIIIEHHYIO CTAOMIBHOCTh HAIPSDKEHUH cpadatrhl-
BaHUs U OTIycKaHus Tpurrepsl llIMurra BemmonHsoT Ha OVY.

A UBLIX

(Ugi)

UBI:IX.I
(Uglx.l)

Y

UBHX.Z
(Uglx.Z) ----- 1 1

1 1
1 »
»

UOTH Ucp UBX
|-_L| Rz (Ubur). (Uia) (Ugir)
: b)

A

UBx
(Unir)

a)
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[TogoOHble ycTpoiicTBa OOBIYHO MCHOJB3YIOTCSA IS
(GopMUpPOBaHUS PE3KHMX TEpPENaJ0B HAMPSKCHHUS U3 CPaBHU-
TEJIBHO MEICHHO MEHSIOLIUXCS BXOHBIX CUTHAJIOB.

— Smitt triggeri. Smitt triggeri ovvalki voziyyatini yaddasda
caxlamayan qeyri-simmetrik triggerdir (bax: bistable) . Qeyd
edok ki, geyri-simmetrik triggerlorin xarakterik cohoti ayri—
ayr1 kaskadlarin elementlorinin parametrlarinin, hamg¢inin
kaskadlar arasinda rabitolorin identik olmamasidir.

Smitt triggerinin asasini caroyan agari togkil edir (sokil a,
bax: current—reversing). Smitt triggerlori miistoqil IMS sok-
linda istehsal olunur. Bir ¢ox hallarda onlarin girig dovrasina
[S—in funksional imkanlarmn1 genislondiron montigq elementi
qosulur.

Smitt triggerlorinin 6tiirmo xarakteristikas: histereziss ma-
likdir. Buna gora do, ¢ixis signali iki qiymaot ala bilor (sokil
b). Cixis signalinin bir saviyyasindon digoarino kegidi giris
signalinin miiayyan giymatinds — isadiisma garginliyinds sig-
rayisla bas verir. Ovvalki vaziyysto qayidis giris signalinin
basqa bir gqiymotinds — buraxma garginliyinds bas verir. Miit-
lag giymatinoe gora 0 hamise isadiisma gorginliyindan AU go-
dor kigik olur. AU — histerezis ilgayinin enini tayin edir. Iso-
diismo vo buraxma gorginliklorinin yiiksok stabilliyi talab
olunanda Smitt triggerlori ©G oasasinda hazirlanir. Belo qur-
gular nisbaton yavas doyison giris signallarindan kaskin gor-
ginlik diiskiilori formalasdirmagq {igiin istifado edilir.

Schottky barrier

— oapvep Illommku (BII). TlotenuuanbHbld Oapbep, oOpa-
3yromuics B npukoHTakTHOM ciyoe [III, rpannyamem ¢ me-
tayuiom; uccienoad B. Illortku (W. Schottky) B 1939. [{ns
Bo3HUKHOBeHHUs1 BIII HeoO6Xoaumo, 4ToOBI pabOTHl BBIXOJA
anekTpoHoB u3 Meramuia Oy u Il @, 6pi1u pasuaeiMu. [Ipu
koHTakre [II1 N-Trma mpoBOAMMOCTH ¢ METAJUIOM, UMEIOILIUM
Op\>D,,, TPUKOHTAKTHAS 00JACTh METAJIA 3apsiKaeTcs OT-
punarensHo, a [1I1 — momoXuTenbHo, T. K. 2JIEKTPOHAM JIErde
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nepeiitn u3 I1I1 B Merami, yem o6patHo. COOTBETCTBEHHO,
npu konrtakte I[III p—Tuma c¢ wmetawwom, oOJIagaOIIUM
O\<D,,;, MeTAIT 3apshKaeTca NoJIokUTeNbHO, a [ — oTpu-
narenbHo. [Ipu yCTaHOBIIEHUM paBHOBECHUS MEXIY METAILIOM
u I1I1 Bo3HMKAaeT KOHTAaKTHAasl pa3HOCTh MOTEHIManoB: U, =
(Dy—Dyy)/e, TrE € — 3apsa 3aeKTpoHa. V3—3a 00NbIIoiH 3J1eK-
TPOMPOBOJHOCTH METaJlIa JIEKTPUUYECKOE T0JIE B €r0 00BEM
HE TMPOHUKAET, W PA3HOCTh MNoTeHIumanoB U, co3gaércs B
npunoBepxHocTHoM cioe [IIT. HanpaBnenue KOHTakTHOrO
AJIEKTPUYECKOTO TOJISI B 3TOM cJlo€ TakoBo, uto B [II1 n—Tuna
SHEPTeTUYECKUE 30HbI B MPUKOHTAKTHOM 00JIacTH M3rUOaroT-
csi BBepx, a B [1II p—tuna — BHu3 (puc.).

B pesynbrare Ha koHTakrte IIII n—tuma ¢ merayiom npu
O\>D,, (wu I p—runa npu ®y<d,,) Bosuukaer BIII BbI-
coroii d,=eU,

BII oGmamaer BBIPAMIISIONIMMEU CBOMCTBaMH. TOK uepes
BIII mpu HaOXE€HUM BHEIIHETO 3JIEKTPUYECKOTO OIS CO3/1a-
€TCs MOYTH LUEIIMKOM OCHOBHBIMU HOCHUTENSIMU 3apsia.

Kontaktel Metaiut — I1I1 ¢ BII ucnons3yroTcst B TpaH3uU-
cTopax, poroanonaax, CBU-geTekTopax u cCMECUTENAX, U JIp.
npubdopax.

E
BaK E _
b Siuiuininl y BaK — - —-—
EBaK 7VUK. / I (Evak). (Evak)_ (DHH I (-DO. Y EBaK
(Evak). i LN Dy, E (Dvx) o (Evak).
c— M
()
e L@/ ™
E. v v Er \
' Ev ~
EV.J III1
111 M (YK) M.
(YK)
N—tumn;  Opp< Opm p—turm;  Opr> Opm
(N-ndv; Dyk< D) (Pno6v; Dy> D)
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— Sottki ¢capari (§C). SC — metal ilo kontakta gotirilmis YK—nin
metal ilo homsarhad tobagasinds yaranan potensial ¢opardir.
SC 1939—cu ilds V.Sottki (W. Schottky) torafindon todqiq
edilmisdir. SC-nin yaranmasi {igiin elektronlarin metaldan
(Pp) vo YK—dan (Dyy) ¢ixis islori miixtalif olmalidir. n—nov
YK ilo metal kontaktinda ®y>Dyx oldugda kontakt
yaxinligindaki hissalor metalda monfi, YK—do iso miisbot
yiiklonir. Bunun sababi odur ki, gostorilon halda elektronlarin
Y K-don metala kegmasi daha asandir, nainki aksina. Uygun
olarag, p—nov YK ilo metal kontaktinda ®y<dyk oldugda
metal miisbot, YK iso monfi yiiklonir. Tarazliq halinda metal
ilo YK arasinda kontakt potensiallar forqi yaranir: U, = (®y -
dvy)/e. Burada e — elektronun yiikiidiir. Metalin elektrikkegi-
riciliyi yiiksok oldugundan elektrik sahasi onun hacmins nii-
fuz etmir va Uk kontakt potensiallar fargi YK-nin kontakt ya-
xinhigindaki miioyyon qalinliqlt tobagosinds diisiir. Bu
tobagoda kontakt elektrik sahasi els istigamotds yonalir ki, n—
nov YK-da kontakt yaxinliginda enerji saviyyalori yuxari, p—
nov YK-da iso asagi oyilir (sokil). Noticado @y\>Dyy
oldugda, n—név YK-nin (yaxud ®dy<dvyk oldugda p-nov
YK-nin) metal ilo kontaktinda hiindiirliiyti ®, olan SC
yaranir.

SC diizlondirici xassaya malikdir. SC—don kegon caroyani
demak olar ki, biitlinlkls asas yiikdasiyicilar yaradir.

SC tranzistorlarda, fotodiodlarda, IYT—detektorlarda,
qarisdiricilarda vo s. cihazlarda istifads edilir.

Schottky contact

— koumaxkm Ilommxku (evinpamnawowiuilt konmaxkm). KoH-
TaKT, KOTOPBIM MOXKHO CO37aTh MPSIMbIM COCJIMHECHUEM MeTaJl-
na c IIII. Takoll KOHTAKT HE JOMYCKAET JABYXCTOPOHHOE CBO-
0o1HOE TMpoTeKaHusi Toka. [lepexoaHblii clioil 00beMHOTO 3a-
psa, B KOTOPOM CYLIECTBYET KOHTAKHOE 3JIEKTPUUECKOE MOJIE
M KOTOPBI 00pa3oBaH B pe3yjIbTaTe KOHTAKTa MEXIy METall-
goM u IIII, HazeBaroT mepexomom [lorTku. KoHuenTpanus
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HOCHUTEJIEH 3apsijia B MeTaJlJIe 3HAaUUTENbHO Oouibiie ueM B [1I1.
B pesynbTaTe 3TOro TOMIMIMHA CI0s 0OLEMHOTO 3apsija B Me-
TaJUIE HE MPEBBILIAECT 10°-107cm, a B IIII MOXET COCTABIATH
10“cM u Gombmre. IT0STOMY Pa3HOCTH MOTEHIMANIOB B CIOE
00beMHOT0 3apsija MeTalsla HUYTOXXKHO Majia M0 CPAaBHEHHIO C
pa3HoCThIO noTeHnuanoB B [III, T.e. KOHTaKTHOE 3JEKTpHUUe-
ckoe mosie Ha nepexoae HIoTTku cocpeoToueH MpakTUIeCKH
tonbko B III1. B 3aBUCMMOCTH OT THIA 3JIEKTPONPOBOJHOCTH
[T u cootHomenus: padbot Beixona B IIII mMoxeT BO3HHKAThH
00eTHEHHBIA WJIM oOoramneHHbIi ocHOBHBIMU H3, a Takke WH-
BepcHbIN cnou. [Ipu npunoxenun k xkontakry LloTTkm mps-
MOTO HampsDKEHUS! TJIOTHOCTh TOKAa 4epe3 KOHTAKT B 3aBUCH-
MOCTH OT 3HAUCHMsI HAMPSDKEHHUS PacTeT MO IKCIIOHEHIIMAIb-
HOMY 3aKOHY, YMEHBIIIAIOTCS TOJIIMHA CJI0Si 0OBEMHOTO 3apsi-
Jla ¥ BBICOTA MOTEHIIMAILHOTO Oapbepa Ha KoHTakTe. [Ipu 00-
paTHOM CMEIIEHUHU TJIOTHOCTh TOKA Yepe3 KOHTAKT BO3pacTas
CTPEMUTCS K ITOCTOSIHHOMY 3HAY€HUIO — TOKY HACBIIICHUS,
MOBBILIAIOTCS TOJIIMHA CII0sI 00BEMHOTO 3apsijia U BhICOTA TO-
TEHI[MAIbHOIO Oapbepa.

— Sottki kontakn (diizlondirici kontakt). Sottki kontakti metal
Vo YK-ni1 birbasa birlosdirmoklo yaradilan kontaktdir. Caro-
yan belo kontaktdan har iki istigamatdo sorbast axa bilmaz.
Kontakt elektrik sahasinin mévcud oldugu, metal ilo YK-nin
kontakta gatirilmasi naticasinds yaranan kegid hacmi yiiklor
tobagosi Sottki kegidi adlanir. Metalda yiikdastyicilarin kon-
sentrasiyast YK—ya nisbaton ¢ox boyiikdiir. Naticods, metalda
hocmi yiiklor tobogesinin qalnligi 10°-107 sm-den boyiik
olmur, YK—da iso 10 sm vo daha ¢ox ola bilar. Odur ki, me-
talda hocmi yiiklor toboagoasinds potensiallar forgi YK—ya nis-
baton ¢cox—¢ox kigikdir, yani, Sottki kegidindo kontakt elektrik
sahosi, demok olar ki, ancaq YK—da comlanir. YK-nin kegiri-
cilik ndviindan va ¢ixis islorinin nisbatindon asili olaraqg YK—
da osas YD ilo yoxsullasmis vo ya zanginlogmis, homginin
invers tobagolor yarana bilor. Sottki kontaktina diiz gorginlik
totbiq etdikds axan caroyanin sixligr garginliyin giymatindan
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asil1 olaraq eksponensial gqanunla artir, hacmi yiiklar tobaqasi-
nin qalinlig1 vo kontaktda potensial ¢oparin hiindiirliiyli azalir.
Oks gorginlik tatbiq edildikda, kontaktdan axan carayanin six-
lig1 artaraq sabit qiymoto — doyma coroyanina yaxinlasir, hac-
mi yliklor tobogosinin galinligi vo potensial ¢oporin hiindiir-
liyt artir.

Schottky diode

— Ouo0 Illommxku. 1lonynpOBOJNHUKOBBIA JHOJ, BBIIPSIMHU-
TENbHBIE CBOWMCTBA KOTOPOTO OCHOBAHBI HA HCIOJIb30BAHUH
BBINMPSIMIISIOIIETO DJIEKTPHUYECKOTO MEPEX0aa MEKIY MeTa-
joM u nonynpoBoaHukoM. Konrtakte! IIIOTTKM MMEOT MEHB-
IIYIO DJIEKTPHYECKYIO EMKOCTD 10 CPaBHEHMIO C P—N IEPEXO-
AaMu. DTO MO3BOJISIET 3aMETHO IOBBICHTH pab0dyr0 4acTOTYy.
DTO CBOMCTBO HCHoOJb3yeTcs B coBpeMeHHbIX WC, rae numo-
namu IIOTTKH HIYHTHPYIOTCS TEPEXOIBI TPaH3UCTOPOB JIO-
TMYECKUX DJIEMEHTOB

— Sottki diodu. Sottki diodu metal ilo YK arasinda diizlondirici
elektrik kecidi — Sottki kontakt1 osasinda YK dioddur. Sottki
kontaktinin elektrik tutumu p—n kegida nisbaton kigikdir. Bu
iSo is¢i tezliklori nazara garpacaq dorocads artirmaga imkan
verir. Bu xassadon miiasir 1S—da, Sottki diodlar1 mantiq ele-
mentlorinds  tranzistorlarin  kegidlorini  suntlamaq {i¢iin
istifads edilir.

Secondary breakdown

— emopuyHblil npoooil. DPheKT, 4acTO BOSHUKAIOIINK MPH 3a-
MMPaHUU TPAH3UCTOpa B MPOLECCE Mepexo/ia U3 peKuMa Ha-
CBILIIEHUSI B PEXHUM OTCEYKH. BTOpHUHBIM MpoOOil KoJiek-
TOPHOIO IIEpex0/ia CBA3aH C IEPEpPaCIpPeeIICHUEM TOKA B Ce-
YeHUU Ipubopa BCIEACTBUE HEOJHOPOJHOCTH MPOBOIUMOCTH
KpUCTaJUIa B OTJEJNBHBIX 00JacTAX ero moBepXHOCTH. Jliis
BTOPUYHOTO TPOOO0ST XapaKTepHbI PE3KOE YMEHbIIEHHE Ha-
MPSKEHU MEXKIY KOJUIEKTOPOM U DMUTTEPOM IPHU POCTE TO-
Ka KOJUIEKTOPA, JOKaJIbHBIM pa3orpes MoaynpoBogHuka. [Ipu
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3TOM 00pa3yeTcsl TaK Ha3bIBAEMBIH HIHYp — KaHall C TOBBI-
HIEHHOM TEeMIIEpaTypoldl M IPOBOAMMOCTBIO, IO KOTOPOMY
MpoTeKaeT Bce OoibImasi Ol BCETO KOJUIEKTOPHOTO TOKA.
JlmaMeTp IIHypa OYeHb MaJl, OH MOYKET COCTABIIATH JIOJIU He-
CKOJIbKO MUKpOMETpoB. [Ipo0oii MoKeT pa3BUTHCA B TEUEHHE
BPEMEHH, MEHBIIIETO MUKPOCEKYH/IBL.

B cmydae mpsiMOTO BKIIIOYEHHS] IMHTTEPHOTO IEpexoja
nepepacrpeie]IeHne TOKa MOKET OBITh CBS3aHO C OTTECHEHH-
€M TOKa dMHUTTEpa K nepudepun, ¢ HepaBHOMEPHOCTHIO WH-
KEKIIMH, BBI3BAHHON HEOJMHAKOBOCTBIO TMAJCHUS HAIpsHKe-
HUS HAa PA3IMYHBIX AMHUTTEPHBIX TOJOCKAX WM HATHYUEM
Ne(PEKTOB CTPYKTYPBHI.

[Ipumenenune rpebeHYaTol U MHOTO3MUTTEPHOU CTPYKTYP
o0ecrieuynBaeT M pPaBHOMEPHOCTh pacrpeneneHus Toka. Ojn-
HAKO JUI yJIyYIICHUS PABHOMEPHOCTH MOCIECIOBATEIBHO C
MOJIOCKOBBIMH OMHUTTEpPAMH B TPEOCHYATON CTPYKType WU
MI0JIOCKAMU B MHOTOSMHUTTEPHOM CTPYKTYpPE BKIFOUAIOTCS pe-
3UCTOPBI, OTPAHUYUBAIONIME TOK IPH TPSIMOM BKJIFOUYCHUU
OMHUTTEPHOTO mepexona. Jiust 6opsObI CO BTOPUUHBIM TIPOOO-
eM Ipu 0OpaTHOM BKJIFOUEHHH SMHUTTEPHOTO Iepexoja cie-
IyeT 3aTPyIHUTHh Pa3BUTHE MEPBUYHOTO —JIaBUHHOTO TPOOOS
KOJUIEKTOPHOTO Tiepexona. C 3TOi Henbio 3MUTAKCHATbHBIN
BBICOKOOMHBIN CJIOW KOJUIEKTOPHOM OOJIACTH JENAIOT JOCTa-
TOYHO TOJCTBIM. ClelyeT TakKe CHUXXKATh TEIJIOBOE COIPO-
TUBJICHHE YYaCTKa KOJUICKTOPHBIN Mepexo1 — KOPIyC.

BropuuHblii po0oii OTCYTCTBYET B IOJIEBBIX TPaH3UCTO-
pax, KOTOpbIE HE TEpSIIOT CBOMX YIPABJISIONUX CBOWCTB
BIIOTH JI0 JOCTFDKEHHS TPEACTbHBIX PEKHMOB U TPOOOST MX
yTpaBisieMbIX [IEPEXO0/I0B.
tokrar desilma. Doyma rejimindon ayirma rejimino kegid
prosesinds tranzistor baglanan zaman tez—tez bas veron ef-
fektdir. Kollektor kecidinin tokrar desilmosi kristalin qeyri—
bircinsliyi hesabina cihazin en kasiyi boyunca carayanin yeni-
don paylanmasi noaticasinds bas verir. Tokrar desilma iiglin
kollektor coroyani artanda kollektor—emitter gorginliyinin
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koskin sokilda azalmasi, YK—nin lokal qizmasi1 xarakterikdir.
Bu zaman temperaturu vo kegiriciliyi yiiksok olan, gaytan
(snur) adlanan kanal yaranir. Bu kanalla biitiin kollektor care-
yanmin getdikco artan boyiik hissasi axir. Kanalin diametri
cox kigikdir— bir nego mikrometr ola bilor. Desilmo mikrosa-
niyadan do ki¢ik miiddat arzinds bas vers bilar.

Daraqgsokilli vo ¢oxemitterli quruluslarin totbiq edilmasi
carayanin barabor paylanmasini tomin edir. Belo quruluslarda
Corayanin paylanmasinin tam barabarliyini toamin etmoak ti¢iin
emitter zolaqlar1 ilo ardicil olaraq rezistorlar qosulur. Emitter
kegidlori diiz qosuldugda bu rezistorlar corayani mehdudlas-
dirir. Emitter kecidi oks istigamatdo qosulduqda iss, tokrar
desilmonin garsisin1 almaq tglin kollektor kegidinin ilkin
desilmasinin — selvari desilmonin qarsisini almaq lazimdir.
Bunun ii¢iin yiiksokmiigavimatli epitaksial kollektor tobago-
sini kifayat godor galin hazirlayirlar. Bundan basqa, tranzisto-
run kollektor kegidi — gdvda hissasinin istilik miigavimatini
azaltmaq lazimdir.

Saho tranzistorlarinda tokrar desilmo olmur. Onlar is reji-
minin son haddina gatana qadar va idars olunan kegidlor de-
silona gadoar 6z idaraedici xassalorini saxlayirlar.

Secondary electron emission

— emopuuHasn IneKmpoHHan Imuccus. Vicmyckanue 3IeKTpo-
HOB (BTOPHYHBIX) TBEPIbIMA W JKUJKHUMHU TEIAMU TPH HX
O0oMOapIMPOBKE MEPBUYHBIMH JICKTPOHAMH.

— ikinci elektron emissiyast (takrar elektron emissiyast). 11Kin,
birinci elektronlarla bombardman edildikdo bork vo maye
halinda olan cisimlor torofindon elektronlarin  tokrar
buraxilmast.

Secondary power supply (secondary supply source)

— UCMOYHUK 6mopuuno2o rnrekmponumanus HUBIII (emo-
puunvlil ucmounuk numanusn). IBOII — 310 ycTpoiicTBO,
npeaHa3HAYCHHOC JIA oOecreueHnsT MUTAHUS QJICKTPOHHBIX
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U JIPYTUX YCTPOWCTB IEKTPUYECKOM JHEPIHEN IyTEM IIpe-
oOpa3oBaHUsl 3HEPIMM JPYIMX HCTOYHUKOB nuTaHus. Kak
BuaHo, UBJII B cBolo ouepeapr MOy4yaroT SHEPTUIO OT MHep-
BUYHBIX UCTOYHUKOB MTUTAHUSI.

Ha pucynke 1 npuBenena crpykrypHas cxema MBOII 6e3
npeoOpazoBarens yactotel. B Takux UBOII Bec u rabaputhl
TpaHcpopmaTopa, padoraromero Ha yactore 50 I'm, a Taxxke
CrilakKMBaIOUIero (UiIbTpa, OKAa3bIBAIOTCS JOBOJBHO OO0Jb-
muMH. [ yMeHbIIeHHs] UX Beca M rabapuToOB HUCIONb3YIOT
WCTOYHUK MUTAHUS C MpeoOpa3oBaTesieM YacTOThl (PUCYHOK
2). Tak kak TpaHcopMaTop B 3TOH cxeme padoTaeT Ha Io-
BbIieHHOW yacTtoTe (00buHO ~10 kI'), TO ero (a Takxke
criaxuBaronero Guibrpa 2) Bec ¥ radapuThl, OKa3bIBAIOTCS
OUYEHb HE3HAYUTEIbHBIMHU.

AKTUBHBIE TTPUOOPHI — OUIONSIPHBIC WM TOJIEBBIE TpaH-
3UCTOPBI, WK K€ THUPUCTOPHI, pabOTalOT B KIIOYEBOM pe-
xume. [Tosromy MBOII ¢ mpeoOpazoBanremM 4acTOTHI Ha3bl-
BaIOT Takke uMIyjabCHbIMU. Takue MBIII mmpoko ucmnosib-
3YIOTCSl B COBPEMEHHBIX YCTPOWCTBAX AJEKTPOHHUKHU, B YaCT-
HOCTH B KOMIIbIOTEpAX.

Uy (50 T')
Ugir (50 HS) [ tpanchopmatop BBIIPAMHTEIIE
(transformator) (diizlondirici) j
K HarpysKe
|| croaxupatomuii GubTp CTa6I/I.J'I.I/ISaTOp (viiko)
(hamarlayici siizgoc) (stabilizator)

Pucynoxk 1. Ctpykrypnas cxema BOII 6e3 mpeoOpa3oBartens 4acTOTHI
Sokil 1. Tezlik geviricisiz TQM—in qurulus sxemi

Onu o0najgaroT 3HAYUTEIBHO JYUIIMMU TEXHHUKO—IKOHO-
MHYECKUMU IIOKA3aTEJSIMU B CPAaBHEHUU C PACCMOTPEHHBIMU
BBIIIIE UCTOYHUKAMHU 0e3 mpeoOpa30BaHus YaCTOTHI.
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Uex (50 T') CriaaxuBaroIui
Ugir (50 HS)| pimpsimurens 1 buneTp

4

A 4

(diizlondirici 1) " (hamarlayici
stizgac 1)

T T T T T T T T ST T T T, T 1 U
: | (croaxuBarommii "
|| MHBEPTOD | Tpanchopmatop | |BeMpsMHATENb 2| ' | dhymbTp 2 (Ug)
| (invertor) | ™| (transformator) [ (diizlondirici 2) _r (hamarlayici
! ! stizgaC 2)
: :
1 1

kouseptop (konvertor)

____________________________________

Pucynok 2. Vcrounuk nuranus ¢ mpeodpazoBaTesieM 4acTOThI
Sokil 2. Tezlik ¢eviricili gida monbayi

— takrar elektrik gida manbayi (TEQM). TEQM basqga qida
monbolorinin enerjisini ¢evirmoklo elektron vo digar qur-
gulari elektrik enerjisi ilo tamin etmak ii¢iin nazards tutulmus
qurgudur. Goriindiiyii kimi, TEQM 6z novbasinda ilkin gida
monbayindan enerji alir. Sakil 1-da tezlik ¢eviricisi olmayan
TQM-in qurulus sxemi verilmisdir. Belo TEQM—do 50 Hs
tezlikdo isloyan transformatorun, hamg¢inin hamarlayici
slizgacin kiitlasi va dlgiilori ¢ox boyiik olur. Onlarin kiitlasini
Vo Olgiilorini azaltmaq iigiin tezlik ceviricisi olan qida mon-
balarindan istifads edilir (sokil 2). Bu sxemds transformator
nisbaton yiiksok tezliklords (adoton ~10 kHs) onun (homginin
hamarlayici stizgacin) kiitlasi va dlgiilori ¢cox kigik olur. Aktiv
cihazlar — bipolyar vo ya sahs tranzistorlar1 vo yaxud tiris-
torlar aktiv rejimdo islayirlor. Odur ki, tezlik ¢eviricisi olan
TEQM impuls qurgusu da adlanir. Belo TEQM miiasir elek-
tron qurgularinda, masalon kompiiterlorda, genis totbiq edilir.
Onlarin texniki—iqtisadi gostaricilori tezlik ¢eviricisi olmayan
monbalara nisbaton ¢ox yaxsidir.
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Segnetoceramic (ferroelectric ceramics)

— cecnemokepamuka. Kepamuka, nosydeHHasi HA OCHOBE CErHe-
TORJIEKTPUYECKUX MATEpUAIIOB. J[ake B MOJIAPU30BAHHOM CO-
CTOSIHUM CETHETOXJIEKTPUKU OCTAIOTCS XOPOIIMMHU H30JSATO-
paMu ¢ OOJBIION AMAICKTPUUECKOM MPOHUIIAEMOCThIO. B TO
e BpeMs 3a CUET MOJSPU3ALUU CETHETOAIEKTPUKH CIOCO0-
HbI HAKaIUIMBATh AJIeKTpuyeckuil 3apsaa. [loatomy cerneroxe-
paMuKa HUCHOJIb3YeTCs Uil M3TOTOBJIEHUS HU3KOYACTOTHBIX
MajorabapuTHBIX KOHJIEHCATOPOB, BAPUKOHJIOB U JPYIHX aK-
TUBHBIX 3JIEMEHTOB JIEKTPUYECKUX cXeM. [ pa3HbIX TUIIOB
KOH/JICHCATOPOB MCHOJIB3YIOT pa3IMuHble MaTepruainbl. OTHUM
13 OCHOBHBIX MaT€pHAJIOB JJII M3TOTOBJICHUS CETHETOKEpa-
MUKH siBisieTcst TutaHat 6apusi BaTiOg u TBeppie pacTBOpHI
Ha €ro OCHOBe, Hampumep TBepablii pactBop (SITiO; wu
CaTiO;):BaTiOs;. Takoli MaTepuan mpeaHa3HAYEH IS U3rO-
TOBJICHHUSI HU3KOBOJIBTHBIX M BBICOKOBOJBTHBIX KOHJIEHCATO-
poB, paboTaroImMxX Npu KOMHATHOW Temieparype. Cernero-
KepaMHuKa HCHOJIb3YIOTCS JJIsl 3alIUCU U 00pabOTKU OmNTHYe-
CKUX CHUTHAJIOB, JUIsl CO3/IaHUsl MPUOOPOB B cUCTEMax TEIIo-
BOI'O KOHTPOJISI U B UBMEPUTEIIBHON TEXHUKE.

BricokoOMHasi cerHeTOKepaMHUKa MPUMEHSIETCS B THOPU/I-
HBIX CTPYKTypax, IJl€ BO3MOXXHO YIPABICHHE BBIXOJHBIM
CUTHAJIOM IYTEM MEPEKIIOYEHUSI CIIOHTAHHOM MOJISIpU3alun
B CErHETO3JIEKTPUYECKOM 3aTBope. BO3MOXKHO HCIONb30Ba-
HUE TIEPEKIIOUEHUSI CETHETORJIEKTPUUYECKUX JIOMEHOB B
IJIEHKAX JUIsl CO3JaHUsl SHEPTOHE3aBUCUMBIX YCTPOUCTB Ma-
MSATH C BBICOKOW €MKOCTBHIO U BBICOKUM OBICTPO/ICHCTBHEM
(TeXHOJIOTHUSI TaKMX YCTPOMCTB COBMECTUMA C KPEMHHEBOM
TexHosioruei). Ha ocHOBe cerHeTOKkepaMUKU U3rOTaBIMBAIOT
MOAYJISAITOPBI CBETA, MO3BOJISIIOLINE YIPABJISATh MHTEHCUBHO-
CTBIO CBETOBBIX MYyYKOB. [IpuHIUI AEMCTBUA MOIYISTOPOB
CBETa OCHOBAaH Ha M3MEHEHHMH KOY(PPUIIMEHTA MPETOMICHUS
CBETa MPH MPHJIOKEHUH IJIEKTPUIECKOTO MO K 00pasiy u3
TaKOU KEpaMUKH.
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— segnet keramikasz. Segnetoelektrik materiallar asasinda alinan
keramika. Seqnetoelektriklor hotta polyarlasmis halda belo
boyiik dielektrik niifuzluguna malik yaxsi izolyator xassalo-
rini saxlayirlar. Eyni zamanda polyarlasma hesabina seq-
netoelektriklor elektrik yiikiinii toplaya bilirlar. Odur ki, seq-
net keramikas1 asagitezlikli kicik o6lgiilii kondensatorlar, va-
rikondlar va elektrik sxemlarinin digar aktiv elementlarinin
hazirlanmasinda istifads edilir. Miixtalif ndv kondensatorlar
ticiin mixtalif materiallar istifado olunur. Seqnet keramikasi
hazirlamaq {iglin osas materiallardan biri barium titanat
BaTiO3 vo onun asasinda bark mohlullardir. Misal olaraq,
(SrTiO; u CaTiOs3):BaTiO3 bark mohlulunu gostarmak olar.
Belo material otaq temperaturunda isloyon kigik voltlu vo
yiiksak voltlu kondensatorlar hazirlamaq ti¢lin nazards tutul-
musdur. Segnet keramikasi optik signallarin yazilmasi vo
oxunmas {igiin, istilik nazarati sistemlori cihazlarinin yaradil-
masinda vo hesablama texnikasinda istifado olunur. Yiiksok
miiqavimatli seqnet keramikas: hibrid quruluslarda tatbig
edilir. Belo quruluslarda seqnetoelektrik razonin spontan pol-
yarlagsmasini agirmagqla sixis signalin1 idaro etmok miimkiin-
diir. Seqnetoelektrik tobagalorda domenlorin asirilmasindan
enerji asililig1 olmayan, boyiik tutuma va yiiksak caldliys ma-
lik olan yaddas qurgular1 yaratmaq ti¢tin istifado etmok olar.
Qeyd edak ki, belo qurgularin texnologiyasi silisium texnolo-
giyasi ilo yaxsi uzlasir. Seqnet keramikasi osasinda isiq dostoe-
larinin intensivliyini idara etmoays imkan veran isiq modulya-
torlar1 hazirlanir. Isiqg modulyatorunun is prinsipi seqneto-
keramik niimunayo elektrik sahasi totbiq edildikdo isigin
sindirma omsalinin doyigsmasine asaslanir.

Selective amplifier

— uzbupamenvHulil (celeKkmueHslil) ycunumes. V30uparensb-
HBbIM YCWJINTEJIEM HA3bIBAETCS CXEMa, UMEIOIIasi MaKCUMaJb-
HBIA KOO(QQHUIMEHT yCHUJeHHS B Y3KOH Moioce 4acTtor. 3a
IpeaesiaMy 3TOM y3KOH MOJIOCH! MPOIMyCKaHUs KO3 (UITUSHT

241



yCHJIeHHsl pe3ko cmagaer kK Hymo. [lmpokoe pacmpocrtpa-
HeHue nonyuninu MUY, noctpoennsie Ha ocHoBe OY. NV no-
3BOJISICTH BBIJCISATH OJMHY FAPMOHHUKY W3 CHUTHAJIA CIIOKHOTO
TFapMOHUYECKOTO COCTaBa, YTO OBIBAET HEOOXOAMMBIM IpPH
UCCIICIOBAHUU HEKOTOPBIX (PU3MYECKHX TPOLECCOB, MPU OJI-
HOBPEMEHHOM YIIPAaBICHUM MHOTUMH OOBekTamMu. Kpome
storo Y mmpoko MpuMEHSIOTCA B CBsI3U. V30uparenbHbie
YCHJIMTEIH TO3BOJISIIOT BBIOMPATh HY)KHBIC CUTHAJBI MIPH T1e-
pelade HeCKOJIBKUX COOOIICHUH 1O OJTHOMY KaHaJy CBSI3H.

— segici giiclondirici (selektiv giiclondirici). Ensiz tezlik zola-
ginda giiclondirmo amsali maksimal giymat alan giiclondirici
segici giiclondirici (SG) adlanir. Homin ensiz tezlik zola-
gindan konarda giiclondirmoa amsali kaskin sokildo sifra gadar
azalir. OG osasinda SG daha genis yayilmigdir. SG miirakkab
harmonik torkibli signaldan miioyyon bir harmonikani ayir-
maga imkan verir ki, bu da bir sira fiziki proseslorin tadgigin-
da, bir ¢ox obyektlari eyni zamanda idara edonda zaruri olur.
Bundan basqa, SG rabitods genis istifads edilir. SG bir rabito
kanali ilo bir neco molumat 6tiiriilon zaman lazim olan signali
sec¢ib ayirmaga imkan verir.

Self oscillating mode
— asmoxkonebamenvhoti pexcum (cm.. astable mode)
— avtoraqslar rejimi (bax: astable mode)

Self—switching

— ecmecmeeHHas Kommymauus. BBIKIIOUCHUE TUPUCTOPOB 32
CYET M3MEHEHUS TOJISPHOCTH HANPSHKCHUS MUTAIOIICH CETH,
T.€., 03 IOTIOJTHUTEIHPHOTO YIIPABJISIONIETO CUTHAJIA.

— tabii kommutasiya. Xarici gidalandirict garginliyin qiitbiiniin
doyismosi hesabina, yoni olavo idarsedici signal verilmodan
tiristorun baglanmasi.
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Semiconductor

— noaynpoeoonux (IIIT). B Hanboiee mpocToM MPUOIKESHIH
MOKHO cKa3aTb, yTo [III — 3TO BemiecTBa, yneIbHOE COMpPO-
THUBJIEHUE KOTOPBIX HAXOJUTCS B MpeAeiax OT 10 o 10*10
Om-cm. OcHoBHbIM cBOMicTBOM [III siBnsiercst cuiibHast 3aBuU-
CHUMOCTD AJIEKTPOIPOBOTHOCTH OT BHEIIHUX IHEPTETUUECKUX
BO3JICUCTBUH (TEMIIEpaTypbl, INEKTPUIECKOTO U MAaTHUTHOTO
TOJIeH, OCBEIIEHHUs, BHEITHETO AaBieHus u ap.). Kpome Toro,
INIEKTPUYECKUE, a TAKXKE ONTHUYECKHE U (POTORIEKTpUUECKUE
cBoiicTBa I1I1 oueHb CMIIBHO 3aBUCAT OT KOHUEHTPAIMU U BU-
Jla pa3IMYHBIX MpUMece u apyrux nedexron. B ornuuune ot
METaJIJIOB, TEMIIEPATYPHBIH KOA(DPHUITUEHT YIETHHOTO COMPO-
tuBsieaus [1I1 B miupokom nuarna3oHe TeMmreparyp UMEeT OT-
punarensHbii 3Hak. B anexkrponposonnoctu IIIT ywyactByror
AJIEKTPOHBI U JIBIPKU — KBA3UYACTHIII C TMOJOKHUTEIHHBIM 3a-
PSAIOM, YUCIIEHHO PaBHBIM 3apsTy dJICKTPOHA.

12 xuMmu4deckux djieMeHToB, Takue kak Ge, Si, Se, Te, As,
Sb u ap. mposBusiror IIIT cBoiictBa. Bechbma oOmupHyto
rpynny cocrtapisaoT Heopranuuyeckue III1 coenuuenus, co-
CTOSIIIEE U3 JBYX, TPEX U Ooliee dIeMeHTOoB, Hampuvep A°B®
(GaAs, GaP, InSb u 1p.), A’B® (ZnS, CdS, CdTe u mp.), A'B*
(SiC), A*B°® (PbS, PbSe, PbTe), CUAIS,, CuGe,P3, ZnSiAs, u
ap. lIupoko MpUMEHSIOTCS W30BaJIEHTHBIE TBEPbIE PacTBO-
pBI 3aMElIeHHs], KOTOphIe TOMy4YaloT U3 JIBYX OMHAPHBIX CO-
enunennii (cM.: Solid solutions).

— yarumkecirici (YK). On sado yaxinlasmada, demok olar ki,
YK—xiisusi miigavimoti ~(10*+10") Om-sm diapazonunda
doyison maddalardir. YK-nin asas xassosi onlarin elektrikke-
ciriciliyinin - xarici energetik tosirlordon (temperaturdan,
elektrik vo magnit saholorindan, isiglanmadan, xarici tozyig-
don va s.) giiclii asili olmasidir. Bundan basqa, YK—nin elek-
trik xassalori, homg¢inin optik vo fotoelektrik xassolori miix-
tolif asqarlarin vo basqa defektlorin konsentrasiyasindan vo
noviindon ¢ox giiclii asilidir. Metallardan forgli olarag, YK-
nin miiqavimatinin temperatur omsali genis temperatur
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diapazonunda monfi giymoat alir. YK-nin elektrikkegiricili-
yinda elektronlar vo desiklor: yiikii elektronun yiikiina bora-
bar, lakin isarasi miisbat olan kvazizarraciklor, istirak edir.

12 kimyavi element, masalon, Ge, Si, Se, Te, As, Sb va s.
YK xassolorina malikdir. YK-nin boyiik bir qrupunu iki, {i¢
Vo daha ¢ox elementdoan ibarat olan geyri—iizvi YK birlogsmo-
lor togkil edir. Moasalon, A’B® (GaAs, GaP, InSb vo s.), A’B®
(ZnS, CdS, CdTe va s.), A*B* (SiC), A*B° (PbS, PbSe, PhTe),
CUuAlS,, CuGe,P3, ZnSiAs, va s.

Semiconductor devices

— noaynpoeoonukoevie npuoopwr (III1 npuodopwvt). IneKTPOH-
Hble MPUOOpPHI, IEHCTBUE KOTOPHIX OCHOBAHO Ha AJIEKTPOH-
HbIX npoueccax B [I1. B anexkrponuke II1 npubops! ucnomnb-
3YIOTCSL JUIsi 00pabOTKH SJEKTPUUECKUX CUTHAJIOB, a TaKKe
Ui npeoOpa3oBaHus OAHMX BUIOB 3Hepruu B apyrue. 111
npuOOphI pa3feNsloT Ha JiBa OOJBIIMX KJacca: TUCKPETHBIE
[IIT npuGopsl, KOHCTPYKTUBHO O(OpMIIEHHbIE B BHUIE OT-
JEJbHBIX CAMOCTOATENIBHBIX YCTPOUCTB, U UHTEerpaibHble [111
npuOoOpbl — akTUBHBbIE 3eMeHThl MoHoJUTHbIX WC. uc-
kpetHbie [1I1 npubops! K1accuPUIUPYIOT MO MPUHIUITY JeH-
cTBUsl, TUIly ocHOBHOTrO III1 Marepuana, KOHCTPYKIMH U TEX-
HOJIOTHHU, BUJIy XapaKTEPHUCTHUK, OOJacTAM NpuMeHeHus. B
[T mpubopax MCHONB3YIOTCS pa3UYHbIC SBJICHUS, CBSI3aH-
Hbl€ ¢ 4yBCTBUTENBHOCTHIO 11 K BHEIIHUM BO3JEHCTBUAM, a
TaKXe IMOBEPXHOCTHbIE KOHTAaKTHBIE siBIeHUA B III1 (koHTakT
metamn — I1I1, p—n mepexoxn, I1I1 — quanekTpuk u nap.). K oc-
HOBHBIM KJ1accaM JuckpeTHbIX [1I1 mpubGopoB OTHOCHT:

— 3NeKTponpeodpazoBaTeabHbie MPUOOPHI, Mpeodpasyroue
ANEKTPUUYECKUE CUTHAJBI (IUOAbI, TPAH3UCTOPBI, TUPUCTOPHI
U T.J.);

— OINTORJIEKTPOHHBIE MPUOOPHI, PEeoOpas3yIoNIe ONTUYSCKUE
CHUTHAJBI B 3JIEKTpPUYECKHE U HA000pOT ((POTONMPHUEMHUKH,
Ja3ep, U3JIy4arolui 101 U T.1.);
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— TepMOJ3JIEKTpHUUECKue Mpubopsl, MpeoOpasyomire TeIIOBYIO
SHEPTUIO B DJJIEKTPUUECKYIO U HA00OpPOT (TEPMOAJIEMEHT,
TEPMODJICKTPUYECKUI TeHepaTop | T.1.);

— MAarHuTolJIeKTpuyeckue npubopsl (matuumku Xosuia, HU3Me-
pUTENbHBIN NpeoOpa3oBaTesib Ha OCHOBE 3Pdekra Xomia u
ap.);

— TIBE30AJIEKTPUYCCKHAE W TEH30METPUUYECKHE MPHOOPHI, KOTO-
pBIE pearnupyroT Ha MEXaHUYECKHUE BO3JICHCTBHS.

Momnonutasie IC cTposiTcs B OCHOBHOM Ha OOBIYHBIX
MPUHIIMIIAX CXEMOTEXHUKH U COCTOST U3 MHTETPATBHBIX JIUO-
JI0B, TPAH3UCTOPOB, PE3UCTOPOB, KOHAECHCATOPOB H JIp. (CM.
Integrated microcircuit). B 3aBucuMOCTH OT MPUMEHIEMOIO
[T maTepuana pa3nyarOT TeépMaHUEBBIC, KPEMHHUEBEIC, ap-
cenua-rammensie u jp. [T npubopsel. [1o KOHCTPYKTHUBHBIM
¥ TexHoJIormueckuM npu3HakaMm [1I1 mpubopsl pa3iensor Ha
TOUYCYHBIC W TUIOCKOCTHBIC, KOTOPHIE B CBOKO OYepEab JCIST
Ha cIIaBHbIe, AU(y3UOHHbIE, MJIAHAPHbBIE, Me3aIIaHApHBIE,
SNUIUIAaHApHBIE U JP.

— yarumkecirici cihazlar (YK cihazlar). YK cihazlar — is prinsipi
YK-do bas veran elektron proseslora asaslanan elektron ci-
hazlardir. Elektronikada YK cihazlar elektrik signallarini
emal etmok {igiin, hamg¢inin enerjini bir névdon basqa nova
cevirmok tgiin istifads edilir. YK cihazlar iki boyiik qrupa
boliiniir: diskret va integral YK cihazlar. Diskret YK cihazlar
konstruktiv olaraq ayri—ayr1 miistoqil qurgular soklinds, in-
teqral YK cihaz iso monolit IS—in aktiv elementlori soklindo
hazirlanir. Diskret YK cihazlar is prinsiping, osas YK mate-
rialin ndviing, Konstruksiya vo texnologiyasina, xarakteris-
tikalariin néviine vo totbiq sahalorino goro tosnifatlasdirilir.
YK cihazlarda YK-nin xarici tosirloro hassasligi ilo bagh
olan miixtalif hadisalor, homg¢inin YK— do bas veron sath
(kontakt) hadisalorindan istifads edilir (metal — YK kontakti,
p—n keg¢id, YK—dielektrik kontakt: va s.). Diskret YK cihaz-
larin asas siniflori asagidakilardir:
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— elektrik c¢evirici cihazlar: diodlar, tranzistorlar, tiristorlar vo s.
Bu cihazlar elektrik signallarini gevirirlar;

— optoelektron cihazlar: fotogabuledicilar, lazer, isiq diodlar1 va
s. Onlar optik signallar1 elektrik signallarina va aksina ¢evi-
rirlor;

— termoelektrik cihazlar: termoelement, termoelektrik generator
Vo s. Bu cihazlar istilik enerjisini elektrik enerjisina va aksina
cevirirlar;

— magnitelektrik cihazlar: Holl vericilori, is prinsipi Holl
effektino asaslanan 6l¢ii geviricilari va s.

— pyezoelektrik va tenzometrik cihazlar. Bu cihazlar mexaniki
tosirlora reaksiya verirlor.

Monolit IS—lor osason sxem texnikasinin adi prinsiplori
asasida qurulur va integral diod, tranzistor, rezistor, konden-
sator vo s.—dan ibaratdir (bax: Integrated microcircuit). Isti-
fado edilmis YK materiala goro onlar germanium, silisium,
gallium arsenid va s. YK cihazlara boliiniir. Konstruktiv va
texnoloji alamotlorino géra YK cihazlar noqtavi Vo miistovi
cihazlara boliiniir. Onlar da 6z ndvboasindo oridilmis, dif-
fuzion, planar, mezaplanar, epiplanar va s. qgruplara ayrilir.

Semiconductor diode

— noaynpoeoonuxoswtii ouoo (I111 ouoo). I111 npudop ¢ ogHUM
p—N mepexoaoM U AByMs BeiBojaMu, BAX koTOoporo Hecum-
MetpuuHa. MsroraBnuBaercs u3z Ge, Si, GaAs u np. Ilo
TEXHOJIOTUYECKUM OCOOCHHOCTSIM Pa3IMYaloT IJIOCKOCTHBIE
u u todyeunsle [1I1 nquonsl. [ImockocTHBIE AMOBI U3TOTOBIU-
BalOT MeTojnamMu qudGy3und U BIUIABICHUS MPUMECEH, MOH-
HOM WMIUIAHTAIMK, SIUTAKCHAIHHOTO HapallUBaHUS, Ba-
KyYyMHOT'O HambUICHHs] W Jp. TodeuHble AUOABI TMOIYYarOT
nprwxkarueM K IIII kpucramty npyXUHSALIEN METaTITNYECKOU
urnel. [T 1uoapl MpUMEHSIOTCS B IIMPOKOM JUarna3oHe Yac-
TOT (BILUIOTH JIO ~10" I'm) rmaBHBIM 00pa3oM njisi BBINPSM-
JIeHUsT TIEpeMeHHOro Toka (Bempsimutenbhbie [T muomsr);
TEHEPUPOBAHUSI M YCUJICHUS DJIIEKTPUUYECKUX KOJeOaHU
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(HanpuMmep, JTaBHHHO-TIPOJIETHBIC, TYHHEJbHBIC U IapaMeT-
pUYECKHE AUO/bI); TpeoOpa30BaHus YaCTOTHI (CMECUTEIbHbBIE
u ymHoOxutenbHble CBY muombl); IeTeKTUPOBAHUS MOIYJIU-
poBaHHBIX Koyebanuil (merexktopHele CBY auonsl); me-
pellauu UMITYJIECOB B PAJHMOTEXHHYCCKUX U DJICKTPOHHBIX yC-
TpoiicTBaX (MMITyJIbCHBIC MHOJBI); YIPABJICHUS YPOBHEM
MomHocTd B CBY nuHMsIX nepepaun (orpaHUYUTENbHbBIE U
nepekmovarenbasie CBY auoner), a Takke sl CTaOUiIu-
3allUM HaNpsKeHUs (CTaOUIIUTPOHBI). XapaKTepU3yloTCs Ma-
JBIMH pa3MepaMy, MacCoOl W TMOTPEOIIEMO MOITHOCTHIO,
BO3MOXXKHOCTBIO YIPABJICHHUS MMapaMeTpaMH B IIMPOKUX TIpe-
Jienax, OOJNbIIUM CPOKOM CITYKOBI, CHJIIBHOW TeMIlepaTypHO
3aBUCUMOCTbIO TapameTpoB (y HekoTopbix TtHrnoB [II1
JTMOJIOB) U T. 1T

— yarimkecirici diod (YK diod). Bir p—n keg¢idi va iki elektrodu
olan YK cihazdir, VAX-1 geyri-simmetrikdir. Ge, Si, GaAs
Vo s. materiallardan hazirlanir. Konstruktiv — texnoloji xiisu-
siyyatlorina géra miistovi vo noqtovi diodlar olur. Miistavi
diodlar asqarlarin diffuziyas1 va aridilib daxil edilmasi, ion
implantasiyasi, epitaksial goyoartmo, vakuumda c¢okdiiriilmo
Vo s. lsullarla hazirlanir. Noqtavi diodlar yaysokilli metal
iynani YK kristalin sathina sixmagqla hazirlanir. YK diodlar
genis tezlik diapazonunda (~10™ Hs—a gadar) osasan dayisen
corayani diizlondirmok ti¢iin (diizlondirici YK diodlar); elek-
trik ragslarini generasiya etmok vo giiclondirmak iigiin (sel-
vari—ugus, tunel vo parametrik diodlar); tezliyi doyismok
{iciin (qarisdirict vo vurucu IYT diodlar); modulyasiya olun-
mus rogslori detekto etmok iiciin (IYT detektoedici diodlar);
radiotexniki vo elektron qurgularda impulslart 6tiirmak {igiin
(impuls diodlar1); IYT &tiirmo Xotlorindo giiciin saviyyasini
idaro etmok iigiin (mohdudlasdirict vo asirict IYT diodlar),
homg¢inin gorginliyi stabillogdirmok iisiin (stabilitronlar) isti-
fado edilir. Olgiilorinin, kiitlosinin va sorf etdiyi giiciin kigik
olmasi, genis diapazonda parametrlarini idaro etmok imkani,
is miiddstinin bdyiik olmasi, parametrlorinin temperaturdan
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giiclii asili olmasi (bazi névlarinds) va s. YK diodlarin xarak-
terik cohotloridir.

Semiconductor electronics

— nOJAynpoeooHuxosasn 3nekmponuka. OTpacib SIEKTPOHUKH,
3aHUMAIOIIASICS MCCIEAOBAHUEM AJIEKTPOHHBIX MPOLIECCOB B
[IIT u ux ucmoap30BaHUEM — TJABHBIM 00pa3oM B IETAX
npeoOpa3oBanus U nepenayn uHpopmanuu. C ycnexamu 111
AJIEKTPOHUKA CBS3aHbl, B OCHOBHOM, BBICOKHME TEMIIbI pa3-
BUTHSl DJIEKTPOHUKH M €€ TPOHUKHOBEHHE B aBTOMATHKY,
CBSI3b, BBIYMCIIUTEIIBHYIO TEXHUKY, CUCTEMBbI YIIPABJICHHUS, ac-
TPOHOMMIO, (DU3UKY, MEIUIIMHY OBIT, B KOCMUYECKHE HCCIIe-
noBanus U T.1. Paszsutue IIII 351eKTpOHMKHM CTAIO BO3MOXK-
HBIM Onarogaps (pyHIaMEHTaJIbHBIM HAYYHBIM JTOCTHKEHUSIM
B 00JaCTH KBAaHTOBOW MeXaHUKH, (PU3MKH TBEPJOTO Teia U
¢usuku III1. Pematomee 3nauenue s [II1 snexTpoHuku
UMeeT TPaH3UCTOPHBIN A((PEKT: IMEHHO Ha €ro OCHOBE pado-
tatoT [1I1 mpubopsl OCHOBHOTO THIAa — TPaH3UCTOPHI, KOTO-
phIe ONPEACITNIN KOPEHHBIE U3MEHEHHUS B PAJINOAIEKTPOHHOM
anmapatype 1 OBM u olecreunny mupoKoe NMpUMEHEHHE
CHUCTEM aBTOMATHYECKOIr'O yIpaBJIeHUs B TexHUKe. VCKioun-
TEJIbHO BakHYIO poJib B pazBuTuu I1I1 snexkTpoHuku chirpaino
MOSIBJICHWE M OBICTPOE PacIpoCTpaHCHHE TJIaHAPHOW TEXHO-
noruu. Mznenust I1I1 s1eKTPOHUKH XapaKTEpU3YIOTCS BBICO-
KHUMH SKCIUTyaTallMOHHBIMH CBOWCTBAMH: OHH MOTYT pabo-
TaTh B quamnas3one remnepatyp ot —60 no +200 °C, BeiaepxKu-
BaTh 3HAYUTEIbHBIC MEXAHUYECKUE HAIPY3KH U KIUMaTHYeC-
KHE M3MCHCHHS (BHOpAIMH, YIaphl, TOCTOSIHHBIC YCKOPEHUS,
IUKJINYECKUE U3MEHEHHS TEMIIEpaTyphbl, BO3JICUCTBUE BJIaru
U T.1.); OHU XapaKTEpU3yIOTCS BHICOKOW TOYHOCTHIO M Ha-
JEAKHOCTBIO.

— yarumkecirici elektronika. YK elektronika — elektronikanin
YK-ds bag veran elektron proseslarinin todqiq olunmasi ils,
molumatin ¢evrilmasi Vo Otlirilmasi ticlin bu proseslorden
istifado olunmasi ilo masgul olan bir bélmasidir. Elektronika-
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nin yiiksak siiratlo inkisafi; onun avtomatikaya, rabitaya, he-
sablama texnikasina, idaroetms sistemloring, astronomiyaya,
fizikaya, sohiyyayos, moaisoto, kosmik todgigatlara niifuz
etmosi Vo s. mohz YK elektronikanin nailiyyatlori ilo baglidir.
YK elektronikanin ikisafi kvant mexanikasi, bark cisim fizi-
kas1 vo YK fizikas1 sahalorindo asasli nailiyyatlor hesabina
miimkiin olmusdur. YK elektronika {i¢ilin tranzistor effekti
holledici shomiyyato malikdir. ©sas név YK cihazlar — tran-
zistorlar mohz bu effekt asasinda islayir. Qeyd edok ki, tran-
zistorlar radioelektron avadanliqlarin vo EHV-nin asasli so-
kildo doyismasino sobab olub va texnikada avtomatik idars-
etmo sistemlorinin genis totbigini tomin edib. Planar texnolo-
giyanin yaranmast vo siiratlo yayilmast YK elektronikanin
inkisafinda xiisusilo miihiim rol oynamisdir. YK elektroni-
kanin momulatlar1 yiiksok istismar xassalorino malikdir.
Onlar —60° S—dan +200° S-ys godor temperatur diapazonunda
islaya bilir; boyiik mexaniki yiiklora va iglim doyisikliklarina
garst davamlidir (vibrasiya, zarbs, sabit tacil, vaxtasiri tempe-
ratur doyismoalori, riitubatin tasiri va s.); yiiksok dagigliys vo
etibarliliga malikdir.

Semiconductor frequency multiplication diode
— NOJYNPOBOOHUKOBBLIL YMHOMcumenvhuolii ouood. 1111 nuon,
npeHa3HaYEHHBIN JIs1 YMHOKEHHSI YaCTOTBHI.

— yarumkecirici vurucu diod. Funksiyasi tezliyi artirmaq olan
YK diod.

Semiconductor integrated circuit

— noaynpoeoonukoeas unmezpanvnas cxema (II1 UHC). NC,
BCE DJIEMEHTHI U MEXDIJIEMEHTHBIE COSTUHEHUS KOTOPOU M3-
TOTaBJIMBAIOT B 00BEME WIIM HA TMOBEPXHOCTH OJTHOM, aKTHB-
Hoii [T momnoxku (kpuctaymuia Si), OTAETbHBIC 00JIACTH KO-
TOPOW WIPAIOT POJIb TOTO WJIM HMHOTO 3eMeHTa (cm.: Inte-
grated microcircuit). B kauecTBe aKTHBHBIX JJIEMEHTOB HC-
MOJIL3YIOTCSL OUTOJNSApHBIC (B OCHOBHOM N-p-n THIA) WA
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MJIT Tpan3ucTopsl (B OCHOBHOM TPaH3UCTOPHI ¢ UHIYLIHPO-
BaHHBIM KaHAJIOM) W TPAH3HCTOPHI B JTUOIHOM BKITFOYCHUH.
KoHnzneHcaTtopsl cTposiTCsS Ha OCHOBE P-n MEPEX0J0B B 00paT-
HOM BKJIIOYEHUH, a PE3UCTOPbl — YYacCTKU JIETUPOBAHHOTO
[T ¢ nBymMsa BbIBOAaMH (PUCYHOK). VIHIyKTUBHOCTH cO31a-
BaTh OYEHb TPYAHO, O3TOMY MPAKTHUECKH HE HUCIIONb3YIOT-
ca. IIIT UMC B cbope moMemarT B METAIMYCCKUN WU
MJIaCTMAacCOBBIN Kopiyc. M3roraBnuBaroTcsi OHU TPYIIIOBBIM
MeTO0/1I0M (110 HecKoJIbKO Thicsiy). CteneHps uHTerpauuu y [111
MMC nmeer nopsizox ~10°,

kondensator tranzistor rezistor
1 2
SiO, Al 3 4 >
n n* n*
p p
p-tip Si

— yarumkecirici inteqral sxem (YK IS). Biitiin elementlori vo
elementloraras1  birlosmolori bir aktiv YK althgm (Si
kristalinin) hacminds vo ya sSathinds yaradilan, ayri—ayri
saholori bu vo ya diger elementin rolunu oynayan iS—dir (bax:
Inteqrated microcircuit). Aktiv elementlor olaraq bipolyar
(esasan n—p—n nov) vo MOY tranzistorlar ( asason induksiya
kanalli) vo diod kimi qosulmus tranzistorlar istifado edilir.
Kondensator kimi oks iatigamatdo qosulmus p—n kegidlordon,
rezistor kimi asqarlanmis YK-—nin iki ¢ixis1 olan hissasindan
istifado edilir (sokil). Induktiv element yaratmaq ¢ox ¢atin
oldugu iiciin, demok olar ki, istifado edilmir. YK IS metal vo
ya plastik kiitlodon hazirlanmis govdads yerlosdirilir. Onlar
qrup soklindo (minlorlo) hazirlanir. YK IS—in integrasiya
daracasi ~10° tartibindadir.
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Semiconductor microwave multiplication diode (semiconduc-

tor super high frequency multiplication diode)

— ymuoncumenvuotic CBY ouoo. (Y.CBY /1.). I1I1 nuon, npen-
Ha3HAYCHHBIN 11 YMHOKeHUs 4acToTel CBY curnana. Jleu-
cteue Y.CBY JI. ocHOBaHO Ha 3aBUCHMOCTH IOJIHOTO JJIEK-
TPUYECKOTO COMPOTUBIICHUS OT BEJIMYWHBI BHEIITHETO CHTHA-
na. HaubGoneiee pacupoctpanenue nonyuwiu ¥Y.CBY 1. tu-
nma BapukamnoB. K HHUM OTHOCSTCS HEKOTOPBIC IJIOCKOCTHBIC
muonsnl, otk nuonel u auoasl co ctpykrypord MOIIL. Jlns
peoOpa30BaHKs YaCTOThI CHTHAJIOB MOITHOCTBIO OT €MHHII
no coted Bt B nuanazone vactot (0,5+15) I'Tu oObr4HO uc-
MOJIb3YIOT KpeMHHeBbIe mockocTtHblie Y.CBY Jl., Ha Gonee
BBICOKMX YacCTOTaxX — apCEHU-TAJUIUEBBIC, B CIIy4ac CHUTHa-
70B Mayioit MotHocTH (0 100 MBT) wamie Bcero mpuMeHsroT
muoawl lotku u ¥Y.CBY JI. ¢ MOII-ctpykrypoii. K ocHOB-
HBIM TlapaMmeTpaM YMHOxHTeIbHbIX CBY 11o0B OTHOCATCS:
NpOOMBHOE HANpPSDKEHHE, €MKOCTh Mepexoja, MpesesibHast
4acTOTa, MOUIHOCTb PACCESHMS, BPEMSI BBIKIIOUEHUS U JIp.
Y.CBY JI. npuMeHsSIOTCS JUIsl TIOBBIMICHHUS CTAaOMJIBHOCTH
YacTOThl U MOIIHOCTH T'€HEPATOPOB BOJIH CAHTUMETPOBOTO U
MUJUTUMETPOBOIO JIMAINa30HOB, a Takxke il reHepanuun CBY
KoyieOaHUN B AMANa30HE YacTOT, T/l MPUMEHEHHUE JPYTuX
npuOOpoB (HarpuUMep, TPaH3UCTOPOB, JIABUHHO-TPOJIETHBIX
JIMOJIOB) 3aTPyIHCHO MM HEBO3MOXKHO.

— IYT vurucu diod. TYT siqnallarm tezliyini artirmaq ii¢iin YK
diod. Belo diodlarin is prinsipi tam elektrik miigavimatinin
xarici signalin qiymotindon asililigina osaslanir. Varikap nov
IYT vurucu diodlar daha genis yayilmisdir. Onlara bozi
miistovi diodlar, Sottki diodlar1 vo MOY quruluslu diodlar
aiddir. (0,5+15) QHs tezlik diapazonunda giicii (0°-10%) Vt
tortibinds olan signallar1 ¢evirmok {i¢iin adoton miistovi Si
diodlar, daha yiiksok tezliklordo GaAs diodlari, asag giicli
signallar Gigiin (100 mVt-a godar) on ¢ox Sottki diodlar1 va
MOY quruluslu IYT vurucu diodlar istifado edilir. IYT
vurucu diodlarin osas parametrlori asagidakilardir: desilmo
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gorginliyi, kegidin tutumu, tezlik hoddi, sopilon giic, sénmo
miiddoti vo s. IYT vurucu diodlar santimetrlik vo millimetrlik
diapazonlarda igloyon generatorlarin yaratdigi rogslorin tezli-
yinin stabilliyini va giiciinii artirmaq tiglin, hoamginin basqa ci-
hazlarin (masalon, tranzistorlarin, selvari—ugus diodlarinin)
totbiqi ¢otin olan va ya geyri-miimkiin olan tezlik diapa-
zonlarinda IYT rogslor generasiya etmok iigiin istifado edilir.

Semiconductor modulator diode

— mooyaamopustii ouoo. 111 nuon, npeaHa3zHaAYEHHBIA 1A
MOYJISIIIUA BRICOKOYACTOTHOTO CUTHAJA.

— modulyasiya diodu. Yiiksaktezlikli signallart modulyasiya
etmok ticlin YK diod.

Semiconductor optoelectronic device

— NOJIYyNPOBOOHUKOBBLIL onmolieKmpounwlil npuoop. 1111 npu-
OOpbI, M3TyYalolke WIH NpeoOpa3yromme dJIeKTPOMarHuT-
HOE W3JIyYCHHE B BHIUMOH, YIbTPadUOIECTOBON Wi MHPpa-
KpPacHO# 00JacTAX CIEKTpa, WIHM MCIOJIB3YIOUINE ISl CBOCH
paboThl DIIEKTPOMArHUTHBIC H3TYYCHHS, YaCTOTHI KOTOPBIX
HaxomuTCs B 3TUX mHTepBasax. [II1 onTolanekTpoHHBIC MPU-
6opsel gensat Ha [T u3nydarenn, IpUEMHUKA U3TYUYCHHS, OTI-
TPOHBI U onTo3JeKTpoHHbIe MC.

— yarimkecirici optoelektron cihaz. Spektrin goriinon, ultrabo-
novsayi Vo infraqirmizi hissalorinds elektromaqnit dalgalar
stialandiran vo ya onlar1 ¢eviron, yaxud islomok iigiin tezliyi
bu intervallarda yerloson elektromaqnit dalgalarindan istifado
edon YK cihazlardir. YK optoelektron cihazlar asagidaki
gruplara boliiniir: YK siialandiricilar, siia gobuledicilori, op-
tronlar vo optoelektron IS.
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Semiconductor photoemitter

— noaynpoeoonukoswlii uziyyamens. [lpubop, mpeoOpazyro-
WA AJIEKTPUYECKYIO HEPTHI0 B 3HEPTHUIO 3JIEKTPOMArHUT-
HOI'0 M3JIYYCHHUA OIITUYCCKOTO AWaIla3oHa.

— YK siialandirici. Elektrik enerjisini optik diapazona daxil olan
elektromaqnit siialanmasina ¢eviron cihazdir.

Semiconductor pover device

— CU108011 NOJIYRPOBOOHUKOBBLI NPUOOP (MOWHBLIL NOJIYRPO-
600HUKOGBLIL npudop). HecMOTpsi HA UHTEHCUBHOE Pa3BUTHE
MUKpO3JIEKTpOHUKH, cuioBble IIII mpubOopbl, B 4acCTHOCTH
JIMOJTbI, TPAH3UCTOPHI U TUPUCTOPBI, HAXOAT MHUPOKOE MPHU-
MEHEHHE B 3JIeKTpoHHOU ammapatype. Cumossie III1 mpubo-
pBl  pa3paboTaHbl MPEUMYIIECTBEHHO [JISI HYXKJ CHJIOBOM
AJICKTPOHUKHU M TIPETHA3HAYCHBI JIJISl IPUMEHEHUS B CHUJIOBBIX
HEMNAX 3JIEKTPOTEXHUYCCKUX YCTporcTB. K HUM OTHOCATCS
npuOOpbl C MAaKCUMAaJIbHO JOMYCTUMBIM TOKOM cBbie 10 A
WIM MaKCUMAJIbHO JIOMYCTUMBIM UMITYJIbCHBIM TOKOM CBBIIIIE
100 A.

— YK giic cihazi. Mikroelektronikanin intensiv inkisafina bax-
mayaraq YK giic cihazlari, mosalon diodlar, tranzistorlar vo
tiristorlar, elektron qurgularinda genis totbiq edilir. YK giic
cihazlar1 asasan giic elektronikasinin talablorini 6demak ii¢iin
islonib hazirlanmigdir vo elektrotexnika qurgularinin giic dov-
rolorinds totbig etmok {igiin noazords tutulmusdur. Onlara
maksimal yol verilon coroyani 10 A—dan yiiksok vo ya maksi-
mal yol verilon impuls carayant 100 A—dan yiiksok olan ci-
hazlar aiddir.

Semiconductor power diode

— cunoeoii noaynpoeoonukoevtit ouoo (CIIA). 111 nuon,
JOIMYCTUMBIA TOK KoToporo He Menee 10 A. CIIJ] paborator
IIPU HAIPSOHKEHUAX (10°+10% B, momHOCTH paccesiHus mpe-
Beimraer 10 Bt. CIIJ[ usroraBnmuBatot u3 Ge, Si, GaAs u np.
MaxkcnmanbHast paGodas Temneparypa ams Ge — 70°C, st Si
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— 200°C, m GaAs — 250°C, s SiC — 500°C. Yame Beero
st u3rorosnenust CIIJ] mpumenstor Si n—tuna. B 3aBucu-
MOCTH OT CITIOCOOHOCTHU BBICP>KUBATh MEPETPY3KH MO o0paT-
HoMy TOKy CIIJl mompasgensior Ha TpW TPYNIbL: BBIIPS-
MUTEIbHBIC, JTABUHHBIC BBIIPSIMUTEIIBHBIC W CTAOMIATPOHEI.
B Bempsamutensabix CIIJ] HeponmycTrmbl oOpaTHBIE HaIpsi-
KCHUS, TPUBOSIINE JJABUHHOMY TIPO0O0I0 MX p—n mepexoja.
JlaBunHbIi BeinpssMutenbHblid CI1/] cnocoben paborath B Te-
YCHHME OTPAHMYCHHOTO MPOMEKYTKA BPEMEHHU B PEXKHUME TIPO-
00s1 mepexoaa. B crabunutponax pexxum npoOosi COOTBETCT-
ByeT pabouemy yuacTky oOpatHod BetBM BAX mnpubopa.
CII/] mupoKo MPUMEHSFOTCS B BBICOKOBOJIBTHBIX TTPEOOpa3o-
BaTEJILHBIX YCTPOMCTBAX

— YK giic diodu. Maksimal yol verilon coroyan1 10 A—d¢n az
olmayan dioddur. YK giic diodlar1 (10°-10°) V gorginliklorda
islayir, sopilon giic 10 Vt—dsn boyiik olur. YK giic diodlari
Ge, Si, GaAs vo basqa materiallardan hazirlanir. Maksimal
is¢1 temperatur Ge tigiin 70°C, Si iiciin 200°C, GaAs iigiin
250°C, SiC iiciin 500°C—dir. Oks corayanla yiiklonmays da-
vamliligina gora YK giic diodlar1 ii¢ qrupa béliiniir: diizlen-
dirici diodlar, selvari diizlandirici diodlar va stabilitronlar.
Diizlondirici YK giic diodlarinda p—n kegidin selvari desilmo-
sina sobab olan oks goarginliklor yolverilmazdir. Selvari diiz-
landirici YK giic diodlar1 mahdud zaman arzinds ke¢idin de-
silmoasi rejiminds isloya bilir. Stabilitronlarda desilmo rejimi
cihazin VAX-—nin oks qolunun is¢i hissasino uygundur. YK
giic diodlar1 yiiksok gorginlikli g¢evirici qurgularda genis is-
tifado edilir.

Semiconductor power transistors

— Cun060ll NOJYNPOBOOHUKOBBLI MpaH3ucmop. B CUI0OBBIX
JJICKTPOHHBIX ammnaparax TPaH3UCTOPbI UCIIONBb3YIOTCS B Ka-
YECTBE IIOJHOCTBIO YIPABIIIEMBIX KiI0o4ed. B kauectse cu-
noBeix IIII TpaH3UCTOPOB HCIMONB3YIOYTCS OWUIONSPHBIE U
yHunoJssipuslie Tpansuctopsl, CUT — TpaH3ucTopsl co craru-
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yeckor muayknuei, IGBT (cwm.: insulated—gate bipolar tran-
sistor). CyIiecTBEHHBIM HEIOCTATKOM OUITOJISIPHBIX TPaH3MC-
TOPOB SIBIISIETCS OOJBIIOE 3HAYCHUE TOKOB YIPABICHUS MMM,
a TaKke OTHOCUTEIBHO HHU3KOe ObIcTpojeicTBue. OcoOeH-
HOCTBIO MOII-TpaH3uCTOPOB SIBISETCS HE TOJIBKO BBICOKOE
CONPOTHUBJIEHHE (YTO COOTBETCTBYET MOBBIILIEHHOMY KO3 Pu-
LUMEHTY YCWIEHHS IO MOIIHOCTH), HO U BBICOKOE OBICTpO-
nencteue. Bpems nepexirouenus coppemeHHbIx MOII-Tpan-
3UCTOPOB COCTABJISET HECKOIBKO €MHHI] HAHOCEKYHI.

[IpuMeHEHNE CHIIOBBIX TOJIEBBIX TPAH3UCTOPOB B PAJIUO-
MEPEIAIONINX YCTPOUCTBAX MO3BOJISICT MOJTYYUTh TOBBIIICH-
HYI0 YUCTOTY CHEKTpa M3JIy4aeMbIX PaJHOCUTHAIIOB, YMCHB-
IIUTh YPOBEHb IMOMEX W IMOBBICUTH HAJAEKHOCTH pajHoIiepe-
JaTYNKOB. B CHIOBOM DJIGKTPOHUKE MOIIHBIC TIOJIEBBIC TPaH-
3MCTOPBI YCIENTHO 3aMEHSIOT W BBITCCHSIOT MOIIHBIC OWIIO-
JSIPHBIC TPAH3UCTOPBL. B CHIIOBBIX TMpeoOpa3oBaTelsiX OHU
NO3BOJIAIOT Ha 1-2 mopsjika MOBBICUTH YacTOTY IMpeoOpaszo-
BaHUs, PE3KO YMEHBIIUTh rabapuThl U Maccy mpeoOpa3oBate-
nei. B ycrpoiicTBax OOJBIION MOITHOCTH HCIOJIB3YIOTCS
IGBT, ycrnemHo BBITECHSIOIIME THUPUCTOPHI. B ycumurensx
MOIITHOCTH 3BYKOBBIX YacTOT Bbiciiero kiacca HiFi u HiEnd
CWJIOBBIE TIOJIEBBIE TPAH3UCTOPHI YCIEUIHO 3aMEHSIOT MOII-
HbIE JICKTPOHHBIE JIAMIIBL, TaK KaK 00JIaJal0T MaJbIMU HEJIH-
HEHHBIMU U TUHAMUYECKUMH UCKAXKCHUSIMHU.

— yarumkecirici giic tranzistoru. Elektron giic qurgularinda
tranzistorlar tam idara olunan agar kimi istifado olunur. YK
giic tranzistoru olaraq bipolyar va unipolyar tranzistorlar, SIT
— statik induksiyali tranzistorlar, IGBT (bax: insulated—gate
bipolar transistor) istifado edilir. Bipolyar tranzistorlarin asas
nodgsani idars coroyanlarinin qiymotinin bdyiik olmasi, hom-
¢inin coldliyin kigik olmasidir. MOY tranzistorlarin xiisu-
siyyati miigavimatin yiiksok olmasi (bu, giico gora giiclondir-
monin yiiksok giymotina gatirir), va coaldliyin yiiksok olma-
sidir. Miiasir MOY tranzistorlarin asirilma miiddati bir ne¢o
mikrosaniys toskil edir. Radiodtiiriicii qurgularda giic saha
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tranzistorlarmin totbiqi stialandirilan radiosig-nallarin yiiksak
doracada tomiz spektrini almaga, tahriflorin saviyyasini azalt-
maga vo radiodtiiriiciilorin etibarligini artirmaga imkan verir.
Giic elektronikasinda giiclii saha tranzistorlar1 bipolyar tran-
zistorlar1 ugurla ovoz edir vo todricon onlari sixisdirir. Giiclii
ceviricilorda onlar ¢evrilma tezliyini 1-2 tortib yiiksaltmoyso,
ceviricilorin Ol¢iilarini va kiitlasini kaskin sokildo azaltmaga
imkan verir. Boyiik giiclii ¢eviricilords tiristorlart sixisdirib
ovoz edon IGBT istifado edilir. Daha kicik qeyri—Xotti Vo
dinamik tohriflor yaratdig: li¢iin on yaxsi sastezlikli giic giic-
landiricilorinds giic saha tranzistorlar1 giiclii elektron lampa-
larin1 avoz edir.

Sensing element (sensor, pickup unit)

— oamyuk (cencop). biok W3MEpPUTENBHON ammaparypsel, Ciy-
KA TS TTOJTyYCHUsI CUTHAIOB OT 00OBEKTa MCCIICIOBAHUS,
uX TpeoOpa3oBaHUs W BBEICHHUS B HM3MEPUTEIbHBIA KaHAI.
JlaTYuKu MOTYT COZIEp)KaTh YyBCTBHTEJIBHBIN DJIEMEHT (Ha-
puMep, TepMonapy), CBSA3aHHBIH ¢ HUM Tpeo0pa3oBaTeib H
ApyTue dJIEMEHTHL. B Kopmycax AaTYMKOB HWHOTIA pa3Mme-
IIAI0T TPEYCUITHTETH, QUIBTPHI U Apyrue QyHKIIMOHATBHEIC
ycTpolicTBa. Beienenue natunka B 000COOICHHBIH OJIOK TTO-
3BOJISIET PEajM30BaTh JUCTAHIIMOHHOCTH U, CIIEJOBATENbHO,
BO3MOYKHOCTh IICHTPAJIU3AIMU MPH MHOTOTOYCYHBIX H3Me-
PCHHSIX, a TaKKe MPEoOpa3OBaHUE M3MEPSECMON BEIIMYMHBI B
JpyTUe BEJIWYMHBI, OOBIYHO 3JICKTPHUYECKOW MpHUpoiabl. [laT-
YUKW UCTOJB3YIOT TAaKKe B CHUCTEMax aBTOMaTHYECKOTO
yIpaBJICHUS.

— verici (sensor). Olgmo avadanliginin bir blokudur, tadgiq olu-
nan obyektdon signallar almag, onlar1 ¢evirmak vo 6lgmo ka-
nalina daxil etmok tigiindiir. Sensorlarin tarkibinds hassas ele-
ment (masalon, termociit), onunla bagl olan ¢evirici vo basga
elementlor ola bilor. Bazon sensorlarin govdasinds ilkin giic-
londiricilar, stizgaclor vo digor funksional qurgular yerlogdi-
rilo bilor. Sensorun ayrica bir blokda yerlagdirilmasi mosafs-
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liliyi hoyata kegirmaya Vo bunun naticasi olarag eyni zaman-
da coxlu noqtalords aparilan Slgmolari markazlosdirmays,
homginin 6l¢iilon kamiyyati adaton elektrik tabiotli olan basqa
komiyyatlora ¢evirmoys imkan verir. Sensorlar homg¢inin
avtomatik idaraetmo sistemlarinds do istifado edilir.

Sensitivity

— yyecmeumenvHocms. MUHUMaIbHBIA BXOJHOM CUTHAN, He-
OOXOJIUMBIM AJIsi TeHepaly U3MEPSEMOro BBIXOJHOTO CHT-
Haja, UMEIOILEr0 ONpEe/IeJICHHOE OTHOUIEHUE CUTHAN — IIyM,
WM U3MEHEHHE BBIXOJHOTO CUTHAJIa CEHCOpa B OTBET Ha U3-
MEHEHHUE BXOJIHOTO CUTHaJja.

— hassaslig. Miiayyan signal-kiiy nisbatino malik olan &lgiilon
cix1s signalin1 generasiya etmok tigiin lazim olan minimal
giris siqnali; yaxud girig signalinin doyismasina cavab olaraq
sensorun ¢1x1s signalinin doyismasi.

Sequential logical device

— nociedosamenbHoCmHOE j102udecKoe ycmpoiicmeo. Ilocie-
JOBATeIbHOCTHBIMA WJIM KOHEYHBIMU (UU(PPOBBIM aBTO-
MaTOM, aBTOMAaTOM C TNaMsIThIO) HAa3bIBAIOT YCTPOICTBA,
UMEIoIue 3JIeMeHThl maMsITH. OCOOEHHOCTBIO ATHUX YCT-
POMCTB ABJISIETCS] 3aBUCMMOCTh BBIXOJHOT'O CUTHAJIA HE TOJIb-
KO OT JEHCTBYIOIIMX B JIaHHBII MOMEHT Ha BXOj€ JIOTHYe-
CKUX TIEPEMEHHBIX, HO U OT T€X MEePEMEHHBIX, KOTOphIE JeH-
CTBOBAJIM Ha BXOJI€ B MpEAbIAYIIUE MOMEHTHI BpeMeHu. Oye-
BUJIHO, YTO JIJISl BBIIIOJIHEHUS ATOTO yCIIOBUS 3HAUYCHUS TIepe-
MEHHBIX JOJDKHBI OBITh 3aTIOMHEHBI YCTPOWCTBOM. DYHKIINIO
3alIOMUHAHUS 3HAUYCHUN JIOTUYECKUX TMEPEMEHHBIX B MHU(PPO-
BBIX CXEMax BBIMOJHSIOT Tpurrepsl (cm.: bistable). Takum
00pa3oM, TPUTTEPHI SBISIOTCS HEOTHEMIIEMOU YacThIO JIF000-
ro IMOCJIEI0BATEIBHOCTHOIO JIOTHYECKOT0 yCTporcTBa. Tumo-
BBIMU TIOCJIEIOBATEIHHOCTHBIMHU YCTPONUCTBAMU, KPOME TPHT-
TepPOB, SBISIOTCS CYETUUKH UMITYIIBLCOB, PETUCTPHI.
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— ardicilligh montiq qurgulari. Yaddas elementi olan qurgular
ardicilligh vo ya sonlu qurgular (rogemli avtomat, yaddash
avtomat) adlanir. Bu qurgularin xiisusiyyati ondan ibaratdir
ki, ¢ixis signalinin qiymati tokco verilmis anda yox, hom do
ovvalki zaman anlarinda giriso daxil olan montiqgi doyison-
lordon asilidir. Aydindir ki, bu sortin 6danilmasi tiglin mantiqi
doyisonlorin giymatlori qurgunun yaddasinda qalmalidir.
Ragom sxemlorindo moantiqi doyigonlorin giymatlori trigger-
lorin komoayilo yaddasda saxlanilir (bax: bistable). Belaliklo,
truggerlor istonilon ardicilligh montiq qurgusunun ayrilmaz
hissasidir. Triggerlordon basqa, impuls saygaclari, registrlor
do tipik ardicilligli qurgulardir.

Servo feedback

— cnedawan oopamuasn céa3w. [Ipy NpakTUUECKON peanu3anuu
YCUJIMTENBHBIX CXEM 4YacTO BO3HUKAET mpobiiemMa obecrede-
HUS PAIMOHAJIBHOTO MHTAaHHMS 0a30BOM IIENMM TPaH3HCTOPA.
[TpumeHeHMe enuTeNs HanpsDKeHUs B 0a30BOM MM MO3BO-
JISIET TOJIYYMTh MOBBIIICHHYIO CTA0MIBHOCTD MOTEHITMAA 0a-
3p1. OJHAKO, JCIIMTEIb HAINPSKCHHUS IIYHTHPYET BXOJ H
YMCHBIIIAET BXOJHOE CONPOTHUBIICHHE. DTO MPEISTCTBUC

MOXHO HpeOZ[OJ'IeTI) HyTeM J_
T l
C

BBeneHusn ciuemamen OC.

Ha pucynke npencrasieHa Rll:
CXeMa YCWJIHTEJIBHOIO0 Kac-

Kkazna co ciaemsamein OC.

B »Toll cxeme cMmenieHue -
TpaH3uCTOpa obOecreynBa-
€TCSl OTHOCHUTEIIBHO HU3KO-
OMHBIM JIEJIIMTENIEM Ha pe-
suctopax Rj, R,, Hampsbke-
HUE OT KOTOPOI'0 MOCTYIAET
Ha 0a3y TpaH3UCTOpa yepes
JIOTIOJIHUTEIIBbHBIN (Takke HU3KOOMHBIN) pe3uctop Rsz. B kac-
Kajge mpucytctByer orpunarensHas OC mo Toky, o0ycioB-
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JIEHHas! BKJIFOYEHUEM B SOMHUTTEPHYIO LIENb TPAH3UCTOpA PE3U-
ctopa Ry. JlononnutensHas uens ciuensdmein OC cocTouT u3
kKoHAeHcaropa C3, KOTOpbIii BbIOMpAEeTCsl TaKUM, YTOOBI €TI0
SKBHUBAJICHTHOE CONPOTHUBJIICHHE B paboyell MOJIOCE YacTOT
ObLIO MpeHeOpekuMo Mano. Yepe3 HEro MEPEeMEHHOE Harps-
XKeHHe ¢ pe3rcrtopa Ry mocrynaer k 0lHOMY U3 BBIBOJIOB pe-
3uctopa R3, Ha qpyroi BBIBOJ 3TOr0 Pe3UCTOpa BO3ACHCTBY-
€T BXOJHOE HaIlpsKEHHE KacKaja.

Takum 006pa3om, B KaxJIblii MOMEHT BPEMEHU NIEPEMEHHOE
HanpspKeHHe, MpUKiIaabiBaeMoe K pe3uctopy Rs, ompenens-
€TCsl KaK pa3HOCTh MEPEMEHHBIX COCTaBISIOIIMX BXOJIHOTO
HaMpsDKEHUsI M HANPSDHKEHUS Ha PE3UCTOpe OOpaTHOM CBS3U
R5:

Ur3-=Upx-—Ugrs>-.

B pesynbpTaTe 3TOr0 CUrHaNbHBIN TOK, MPOTEKAIONINI Ye-
pe3 pe3uctop Rj, okazbiBaeTcss MEHbIIE TOTO TOKA, KOTOPHIH
Obl TIPOTEKaJ Yepe3 ITOT PE3UCTOp MPHU OTCYTCTBUM CIlEAs-
e cBsi3u. YMeEHbIIEHHE TOKa yepe3 pe3uctop Rz o3Hauaer
MOBBILIEHUE BXOAHOT'O CONMPOTHUBJICHHS YCHIUTEIHLHOTO Kac-
Kaja.

— izlayici aks alaga. Giiclondirici sxemlor qurularkon ¢ox vaxt
tranzistorun baza dovrosinin rasional qidalandirilmasi bir
problem kimi ortaya c¢ixir. Baza dovrasindo gorginlik
boliiciisiindon istifado etmoklo baza potensialinin stabilliyini
yiiksaltmok olar. Lakin, gorginlik boliiciisii girisi suntlayir vo
giris miigqavimatini azaldir. Izloyici ©9—don istifado etmoklo
bu ¢atinliyi aradan qaldirmaq olar. Sokilds izloyici OO olan
giiclondirici kaskadin sxemi verilmisdir.

Bu sxemds tranzistor R; vo R, rezistorlar1 osasinda
qurulmus nisbaton asagiomlu boliicli vasitasilo gidalandirilir.
Gorginlik alave, asagiomlu Rj rezistoru vasitssilo boliiciidon
tranzistorun bazasina verilir. Tranzistorun emitter dovrasine
Re rezistoru qosmaqla kaskadda coroyana goro monfi oks
olago yaradilir. Olave, izloyici 9O dovrasi C; kondensato-
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rundan ibaratdir. C;elo segilir ki, is¢i tezlik zolaginda onun
ekvivalent miigavimati nozoros alinmasin. Onun vasitossilo
doyison gorginlik Rg rezistorundan Rj; rezistorunun ¢ixisla-
rindan birina verilir, Rz—iin digar ¢ixisina iso kaskadin giris
gorginliyi verilir. Belalikls, har bir zaman aninda Rj rezis-
toruna totbiq edilon gorginlik giris gorginliyi vo Rg 9O
rezistorundaki doayison garginliklorin forgi kimi toayin edilir:
Urs-=Ugir——URe-. Naticads, Rs—don axan signal corayani 190
olmayan haldakina nisboton az olur. Rs—don axan coroyanin
azalmasi iso kaskadin girig miigavimatinin artmasi demokdir.

Sharp transition
— peskuii nepexoo (cm.abrupt junction)
— kaskin kegid (bax: abrupt junction)

Sheet resistance

— noeepxHocmHoe conpomueieHue. XapakTepUCTUKa BEIIECT-
Ba, C(OOPMUPOBAHHOTO TAKUM 00Pa30M, YTO €r0 COMPOTHBIIE-
HUE W3MEHSETCS KaK (YHKIHS €ro TONepeyHOro CEUeHUs.
[ToBepXHOCTHOE COINPOTUBJICHHUE CIJIOSI PaBHO COMPOTHBIIC-
HUIO, pa3JIcIcHHOMY Ha TOJIIWHY MaTepuaia. Y IeIbHOE 10-
BEPXHOCTHOE COIPOTHUBIICHHE Rs, BhIpaxkaemoe B Omax, siB-
JSIETCSI COTPOTUBIICHHEM KBaJPAaTHOTO Y94acTKa CIIOSl HE3aBH-
cuMO OT pasMepoB kBajapata: Rs=p/d, rme p[Om-cm] —
yIIeIbHOE 00BEMHOE CONPOTHBIICHUE MaTepuana, d — TOJIIH-
Ha cnosi. OOBIYHO MOBEPXHOCTHOE COMPOTHBIICHUE BhIpaxka-
ercst B OM/O0.

— Sath miiqavimati. Miiqavimoati en Kasiyinin funksiyasi kimi

doyison maddoni xarakterizo edon komiyyatdir. Hor hansi
tobagonin sothi miigavimati onun miigavimatinin galinligina
olan nisbatina barabordir. Om-larla ifado olunan xiisusi soth
miigavimati Rs tobagonin kvadrat soklinds bir hissasinin
(6lciilorindon asilt olmayaraq) miiqavimatidir: Rs=p/d. Bu-
rada p[Om-sm] — materialin hacmi xiisusi miigavimati, d —
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tobagonin qalinligidir. Adaton soth miigavimati Om/o kimi
ifads olunur.

Shift register

— cosuzarouwguii pecucmp. CIBUTAIONINE PETHCTPHI SBISIOTCS
cXeMaMH, KOTOpbIC NMPUHUMAIOT HHGOPMAIMIO IOCICI0BA-
TEJILHO BO BPEMEHH, COXPAHSIOT B TCUCHHUE OIMPEICICHHOTO
BpEMEHH M mepenaroT ganbiie. CBoe Ha3BaHHE cXema IOoJy-
Yyujia Ha OCHOBAHHUHU TOTO, YTO OHA HA KaXkKIOM TAaKTOBOM HMM-
MyJbCe MPUHUMAET OJHY HOBYIO IU(PY, CABHras paHee 3a-
MOMHEHHbIC NU(PBI HA OAWH pa3psiji, YTOObI TOMECTUTh HO-
BYIO.

— sarigdiiriicii registr. Sirtsdiiriici registr malumati zamana
gora ardicil olaraq gobul edon, miioyyon miiddat orzindo
yaddagda saxlayan vo Otiiron sxemdir. Sxemin siirlisdiiriici
adlandirilmasi onunla slagadardir ki, hor bir takt signali daxil
oldugda, o yeni bir rogam qoabul edir vo bu yeni rogemi
yerlasdirmoak {igiin avval yaddasda saxlanmis rogamlori bir
mortobo stirtisdiiriir.

Signal diode (pulse diod)

— umnyavcuvtii ouoo (M/]). VmnynascHpiMu HaszbiBatoT [1I1
IUONbl, UMEIOIIUE MaJlble UINTEIBHOCTH MEPEXOAHBIX IPO-
IIECCOB, MpeaHa3HAaYeHHbIE JUIsI pabOThl B OBICTPOJCHCTBYIO-
IIUX UMITYJIbCHBIX CX€MaX B KQUeCTBE KIIFOUEBBIX 3JIEMEHTOB.
Takue nuonpl MOTYT OBITH MCIOJB30BAHBI B TPUTTEPHBIX H
TE€HEPATOPHBIX CXEMaxX, OrPAaHUYUTENAX, KOMMYTaTOpax H
JIPYTUX UMITYJbCHBIX YCTpOWcTBax. B kauecTBe UMIYJIbCHBIX
YCIICIIHO HCIIOJIb3YIOTCS TOUYEUHbIE U MHUKPOCIUIABHBIE JUO-
TIbl, OBICTPOJICHCTBHUE KOTOPBIX YBEIMUYMBACTCA MYTEM IIOJ-
Oopa jerupyromeld MpuMecH, YMEHbBIIAOIIEH BpeMsl KH3HU
HeocHOBHbIX H3. Takoii mpumecwto k IIII n-tuma moxer
OBbITh, HAIIPUMEDP, 30JI0TO.

Jluona mpoIycKaeT MOJ0XKUTENbHBIM UMITYJIbC 0€3 UCKaXKe-
HAM W 0OpU OPSMOM HAIpPSHKEHUM 4Yepe3 IUOJ IMPOXOIUT
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00sb1I0M TOK. IIpH cMeHe MONSIPHOCTH BXOAHOTO HaIpsxKe-
HUS Ha OTpHUILATENbHBIN (pUC. a) AMOA 3alHupaeTrcsi, HO HE
cpa3y: B HayaJle IPOUCXOJUT PE3KOEe yBEIMUYEHUE OOPATHOTO
TOKa, 3aT€M, IIOCJIE PacCAChIBAHUS HEPABHOBECHBIX HOCHUTE-
JIel BOCCTAHABIIMBAECTCS BBICOKOE COIIPOTHUBIICHHE P-N Iepe-
Xo7a, ¥ auon 3amupaercs (puc b). JlaHHbIH THIT THOIOB MTPH-
MEHSIIOT B UMITYJIbCHBIX KIIIOUEBBIX CX€MaxX C MajbiM Bpe-
MEHHBIM MEPEKITIOYEHUEM.

N1 ornuuaercs Manoil GapbepHOM €MKOCThIO, U MajbIM
BpEMEHEM BOCCTaHOBJIEHHUS OOpAaTHOTO COIMPOTUBIICHUS; Xa-
paxTepusyercs Manoii murensrocthio (107 — 1070 ¢) mepe-
XOJHBIX MPOIIECCOB MPU €ro MepeKItoueHU (U3MEHEHHUH TO-
JSIPHOCTH MOJABAaEMBIX UMITYJIbCOB). Bricokoe ObicTponieicT-
Bue UJI nocturaercs riiaBHbIM 00pa3oM YMEHBIIEHUEM ILIO-
iaau p—I Nepexo/ia, UCIOJIb30BAHUEM BBINIPSAMIISIONIUX KOH-
takToB IlloTTKH, a Takke BBenenuem B III1 mpumeceit (mpe-
UMYIIIECTBEHHO 30J10Ta). HaubombIiiee pacnpocTpaneHue mo-
ayuunu KpemHueBble W] — mimanapHO-3OUTaKCHaNIbHBIE (C
0a30BOI 001aCThIO, JIETUPOBAHHON 30JI0TOM), THOMABI C Oapb-
epoM [lorrku u mukpocmiaBueie [ nuoner. M1 npumens-
I0OTCSl B JIOTMUECKUX CXEMax, CXeMaX YMpPaBJICHUS 3allOMH-
HaIMMX ycTpoilcTB 9BM u ap.
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— impuls diodu (ZD). Impuls diodu kecid proseslorinin da-
vametmo miiddoti kigik olan YK dioddur. Impuls diodlari
cald isloyan impuls sxemlari {igiin agar elementlari Kimi no-
zords tutulmusdur. Bela diodlar trigger va generator sxemlo-
rinds, mohdudlasdiricilarda, kommutatorlarda va digar impuls
qurgularinda istifado edilo bilor. Impuls diodu kimi néqtovi
va mikro aridilmis diodlar ugurla istifads edilir. Bu diodlarin
hazirlandig1 materiala asqar daxil etmoklo geyri—osas YD-nin
yasama miiddoti azaldilir, bununla da onlarin coldliyi artirilir.
Belo asqarlara misal olaraq qizili géstarmok olar.

ID miisbot impulsu tohrif etmodon buraxir vo diiz
istigamoatds dioddan boyiik corayan kegir. Giris garginliyinin
qiitbii doyisib manfi olduqgda (sokil a) diod tadicon baglanir:
owval oks corayan koskin sokildo artir, geyri-taraz YD-lar
soruldugdan sonra p—n kegidin yiiksok miigavimoti borpa
olunur vo diod baglanir (sokil b). Bu nov diodlar asirilma
miiddati kigik olan impuls acar sxemloarinda totbiq edilir.

ID-nun ¢opar tutumu vo oks miigavimotin barpa miiddoti
Kigikdir; onlar asirilma (daxil olan impulslarin qiitbiiniin ds-
yismosi) zamani kegid proseslori mddoatinin kigik olmasi ilo
(107 - 10™ s) xarakterikdir. ID-nin caldliyi osasen p—n kegi-
din sahasini azaltmagqla, diizlondirici Sottki kontaktlarindan
istifado etmoklo, homg¢inin YK-ya asqarlar (esason qizil)
daxil etmokls yiiksoldilir. ©On genis yayilmig ndvlari silisim
ID — planar—epitaksial (baza hissesi quzil ilo asqarlanmis)
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diodlar, Sottki ¢oporli vo mikro oridilmis YK diodlardir. iD
montiq sxemlarinds, EHM—nin yaddas qurgularini idara edan
sxemloards va s. istifads olunur.

Signal generator (signal source, test oscillator)

— usmepumenvHulil 2enepamop. Y CTPONUCTBO, MpeIHa3HAUEH-
HOoe Ui (hopMHpOBaHUs KaauOpOBaHHBIX (IO aMIUIUTY/E,
gactore, Gopme, JITUTETLHOCTH) DIIEKTPHUECKUX CHTHAJIOB,
WCTIONB3yEMBIX TIPH HCCIECIOBAHMSX PEXKHUMOB padOThI, Ha-
CTpOMKE M TPOBEPKE pabOTOCIMOCOOHOCTH PaanOdTICKTPOH-
HoMl anmapatypsl. 1o Bugy GopmMupyemMbix CUTHaJIOB pa3iu-
YalT TEHEepPaTopbl TapMOHWYECKUX CUTHAJIOB, TCHEPATOPHI
UMITYJICOB, TCHEPATOPHI IIIyMa U CBUII-TEHEPATOPHI

— 0lcii generatoru. Radioelektron avadanliginin is rejimlarinin
oyranilmosi, onlar kdklanmasi va is qabiliyyatinin yoxlan-
masi1 zamani istifads olunan, amplitud, tezlik, forma va ya da-
vametmos miiddatina gora Kalibrlosdirilmis elektrik signallar
formalasdirmaq ti¢lin qurgu. Yaradilan signallarin formasina
g0ra belo qurgular harmonik signallar generatorlarina, impuls
generatorlarina, kily generatorlarina vo svip—generatorlara
boliindir.

Signal-to-Noise Ratio (SNR)

— Koyhpuyuenm cuznan-uiym. OTHOIICHUE BBIXOJHOTO CHT-
HaJla TPH TIOCTYIUICHMH BXOJHOTO CHTHAJIAa K BBIXOJHOMY
curHainy 0e3 BXogHoro curHaia. KoaddumueHT curnai-nym
MOJKHO OIIPENIEIUTh TaKKe KaK OTHOIICHUE CPETHEH MOITHO-
cTH WH(GOPMAITMOHHOW KOMIIOHEHTBHI CHTHalda K CpeIHCH
MOIITHOCTH IITYMOBOW KOMITOHEHTBI B CHTHAJIC.

— signal—kiiy amsali. Giris signali daxil olan vo daxil olmayan
hallarda ¢ixis signallarnin biri-birina nisbati. Signal—kiiy
omsalin1 homginin signalin melumat dasiyici komponentinin
orta giiciiniin kily komponentinin orta giiciino nisbati kimi
toyin etmok olar.
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Silica (quartz)

— keapy. Kpucramn quokcuna kpeMuust SiO,, IpUPOIHBIA UK
CUHTETHUYECKHI MHHEpAI — MbE302JICKTpUK. L[BeT 3aBucHUT OT
cocraa mpumeceit. p=(10'+10"%) Om-cm. O6namaer Hemn-
HEHHBIMH ONTHYCCKUMU W DJICKTPOONTHYCCKHUMH CBO¥IC-
TBaMH, MPO3padeH i BUAUMBIX, Y® u yvactnuno s UK
JTy4en.

B osnekTpoHHOM npuUOOPOCTPOCHUM KBApL[ MPUMEHSIOT
JUTS. M3TOTOBIICHUS MHE30AJIEKTPUUECKUX MPeoOpazoBaTeIeH,
pe30HaTOPOB, GUIBTPOB, BUOPATOPOB, Y3 MTUHUMN 3aJCPKKU U
JIPYTHUX MbE303JIEKTpUYecKux npubopos. KBapi ucnonb3yror
JUTS TIOJTyYEHUST TEXHUYECKOTO KPEMHUS ITyTEM BOCCTAHOBJIE-
HUST KOKCOM. M3 pacruiaBiieHHOTO KBapIia MpHU €ro 3aTBepe-
BaHUU O0O0pa3yroTCs KBapIEBOE CTEKJIO, KOTOPOE IIMPOKO
MPUMEHSETCS KaK ONTUYSCKUN MaTepHuall MPU U3TOTOBJICHUU
HEKOTOPBIX THIIOB JIa3¢€POB U MPUOOPOB OMTOAICKTPOHUKH;
KaK JMAJIEKTPUK MCIONb3YeTCs] MPU HM3TOTOBJICHUU HW30JIU-
pytomux aeraneid CBY npubopos u T.1.

— kvars. SiO,-nin kristalidir, tabii va ya sintetik mineraldir, pye-
zoelektrikdir. Rangi torkibindon asilidir. Xiisusi miigavimati
p=(10"+10%) Om-sm tortibindadir. Qeyri —xatti optik va
elektrooptik xassoloro malikdir; goriinen, UB vo gismen IQ
stialar tigiin soffafdir.

Elektron cihazgqayirmada kvars pyezoelektrik ceviricilar,
rezonatorlar, siizgoclor, vibratorlar, US longitmo xattlori vo
digor pyezoelektrik cihazlar yaratmaq {igiin istifado edilir.
Koks ilo barpa etmok yolu ilo texniki silisium almaq ii¢lin
kvarsdan istifado edilir. Oridilmis kvars barkiyorkon kvars
sliso yaranir. Bu siiso miixtalif ndv lazerlar vo optoelektronika
cihazlar1 hazirlamaq {iciin optik material kimi; IYT cihazlarin
tocridedici detallarinin hazirlanmasinda dielektrik kimi vo s.
genis istifado edilir.
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Silicide

— cuauyuo. CoenuHenne Si TIaBHBIM 00pa3oM C METaJUIaMHU.
OO0pa3zyroTcs pu BBICOKUX TemmnepaTrypax. CUIMuuiasl mosy-
Yal0T CMHTE30M M3 3JICMCHTOB MJIM BOCCTAHOBJICHHEM OKCH-
710B MeTaioB KpemHueM: 2MeO+2Si=Me,Si+SiO,; wiu
B3auMoelictBueM Si ¢ ruapunamu metamwion: 2CaH, + Si =
Ca,SitH,. Ilo Tumy XUMHYECKOW CBS3M CHIIMIUIBI MOXKHO
pas3feanuTh Ha HOHHO-KOBAJCHTHBIC (CHITMIIUIBI IIEI0YHBIX U
IEJI0YHO3EMEIbHBIX META/UIOB, a Takke Mg) M MeTasIono-
NOOHBIE (CHJIMIMIBI TEPEXOJHBIX METaIoB). [lnsi mepBoi
IPYMIbI XapaKTEPHO COYETAHHE HMOHHOW CBS3H MEXIy aTo-
MaMH MeTajjia U Si ¢ KOBaJCHTHOMN CBSI3bI0 MEKIY aTOMaMu
Si. MeTtamionoa00HbIe CHIHIAIB XapaKTePU3YIOTCS CoueTa-
HUEM METaJNTMYEeCKON CBS3M MEKIY aTOMaMH MeTajljia ¢ KO-
BaJICHTHOM CBSI3bI0 MEXIy aTroMaMH Si, a Tak)Ke 3HaAUYUTCIIb-
HOW JI0JIe KOBAJEHTHOM CBSI3M MEXKJy aTOMaMHM METaJUIa U
Si.

— silisid. Si—unn osas etibarilo metallarla birlogsmoaloridir. Yiik-
sok temperaturlarda yaranir. Silisidlor elementlordan sintez
etmokla vo ya metal oksidlarini Si ilo barpa etmaklo (2MeO +
2Si=Me,Si+Si0;) va ya Si—nin metal hidridlori ilo garsiligh
tosirindon (2CaH +Si=Ca,Si+H,) alinir. Kimyavi rabitonin
noviina gora silisidlori iki qrupa boélmok olar: ion—kovalent
(galovi va golovi-torpaq metallarin, hamginin Mg silisidlari)
vo metalabonzor silisidlor (kegid qrupu metallarin silisid-
lori). Birinci qrup iiglin metal vo Si atomlar1 arasinda ion
rabitosi ilo Si atomlar1 arasinda kovalent rabitonin uzlasmasi
xarakterikdir. Metalabanzor silisidlor metal atomlar1 arasinda
metallik rabito ilo Si atomlar1 arasinda kovalent rabitanin uz-
lasmasi ilo xarakterizo olunurlar. Onlarda metal vo Si atom-
lar1 arasinda kovalent rabita tistiinliik toskil edir.

Silicon
— Kpemuuu Si. T1o pacnpoCTpaHEHHOCTH 3aHUMAET BTOPOE Me-
CTO TmocJe Kucioposa. B 3emHoi kope conepxkures 29,5% Si.
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Campblil mupoko ucnoib3yeMblii matepuan B I1I1 nmpomblmi-
nerHocTH. [locine ocBOeHHsI METOIOB TIIAHAPHOW TEXHOJIOTHU
Si mpuoOpen uckiaounTeapHoe 3HaueHue. Ocobo YucThIil Si,
JICTUPOBAHHBIN CIICIHATLHBIME TIPUMECSIMH, SBIISICTCSI OCHOB-
HBIM MaTEpHUaIOM MHUKPOIICKTPOHUKH: HCIIOIB3YeTCs s
n3rotoBieHus: paznuuubix [II1 mpubopoB — TpaH3UCTOPOB,
TUPHUCTOPOB, COJMHEUHbIX QoTornementoB, UC. On okazancs
MOYTH UJCATbHBIM MaTtepuanioM s u3rorosieHus BUC u
MHUKPOITPOIIECCOPOB, MUPOKOE MPUMEHEHUE KOTOPBIX OTKPHI-
JI0 Ty Th JUTSI CTPEMHUTEIHHOTO MIPOTPEcca TEXHUKH 00pabOTKH
uHbopMaImH. SBIseTcs TydIIUM MaTepUaIOM JUIST H3TOTOB-
JICHUSI OJIHOZJICKTPOHHBIX ycTpoicTB (cM. Single Electron
Device).

KpemHwmii, U3 KOTOPOTO M3TOTOBISIFOTCS COJHEYHBIE dIIe-
MEHTHI, Ha3bIBalOT “HedThi0” XXI B. PacueTsl mokas3bIBaioT,
yTo conHeuHsbli anemeHT ¢ KII/ 15%, na xoTopserit nomen 1
kr kpemHus, 3a 30 jeT cmyxObl moxkeT mpousBectu 300
MBrT-4 anekrposnepruu. Takum oOpa3zom, 1 KT KpeMHHS OKa-
3bIBACTCS DKBUBAJIEHTEH 75 T He(TH.
silisium Si. oksigendon sonra ikinci genis yayilmis element-
dir. Yer gabiginda 29,5 % Si var. YK sonayesinds on genis
istifado edilon materialdir. Planar texnologiya tisullari mo-
nimsonildikdon sonra Si, miistasna shomiyyat kasb etdi. Xii-
susi asqarlar daxil edilmis xiisusi tamiz Si mikroelektronika-
nin 9sas materialidir. O miixtalif YK cihazlar: tranzistorlar,
tiristorlar, giinos fotoelementlori, IS hazirlamaq iigiin istifado
olunur. BIS vo mikroprosessorlar hazirlamagq iiciin Si demok
olar ki, ideal materialdir. Bu qurgularin genis totbiq edilmasi
molumatin emal olunmasi sahosindos siiratli toraqgiys yol
acmugdir. Si birelektronlu qurgular yaratmaq tiglin on yaxsi
materialdir (bax: Single Electron Device).

Si—don giinas elementlori hazirlanir. Bu baximdan Si XXI
osrin “nefti” adlandirilir. Hesablamalar gostorir ki, 1 kq Si
istifado etmoklo hazirlanmus, f.i.a. 15 % olan giinos elementi
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30 illik is miiddatinds 300 MVt-saat elektrik enerjisi istehsal
edo bilar. Belalikla 1 kq Si 75 t. neft ilo ekvivalentdir.

Silicon dioxide

— ouokcuo Kpemuusn (Si0,). N3075TOp € AUDIIEKTPUICCKOM T10-
cTostHHOU 3.,9. TepMoauHaMHUeCKH CTAOMJIEH Ha MOBEPXHO-
cTH Si BIUIOTH /10 TemrepaTypsl miuasieHus Si. HagexHo 3a-
IIUIIAET TOBEPXHOCTH Si OT OOJBIIMHCTBA TMpPUMECEH, OT
BO3JICUCTBUS arpeCCUBHBIX r'a3oB, Biaru, mapoB. Cioou SiO,
BBITIOJTHSIOT (PYHKIIUIO MACKHPYIOIIETO TMOKPBITHS TIPH U3TO-
TOBJICHUM IIaHApHBIX TpaH3uctopoB u UC merogamu ¢oro-
mutorpaguu. Ha mpakTuke BBIpAlIMBAIOT CJIOU TOJIIIMHON
(0,2+1,2) mxm.

— silisium dioksid (SiO,). Dielektrik sabiti 3,9 olan izolyator-
dur. Si sathinds arima temperaturuna gador termodinamik sta-
billiya malikdir. Si—un sothini bir ¢ox asqarlardan, aqressiv
gazlarin tasirindon, riitubatdon, buxardan etibarli sokildo
qoruyur. Fotolitoqrafiya iisullar1 ilo planar tranzistorlar vo IS
hazirlayan zaman SiO, tobagoalori maskalayici ortiik funksiya-
si1 yerina Yetirir. Tocriibada (0,2+1,2)mkm qalinligh SiO,
tobagolori goyardilir.

Silicon nitride

— Humpuo kpemuusn SizN4. JIMPIEKTPUK C TUIICKTPUUICCKOU
noctostHHOM 7,5. 110 IM3NeKTpuYecKuM, a TakkKe IO 3aluT-
HbIM TIpeBocxoauT SiO,. B TexHonmoruu miuaHapHbIX mpubo-
poB u MMC >xenaTenbHO HCHOIB30BaTh aMOpP(HBIE CIOU
SizN,;, Tak Kak 3TO CHOCOOCTBYET YMEHBIICHUIO MEXaHH-
YECKUX HAIIPSKEHUM Ha TPAHHULIE pa3Jiesa ¢ MOI0KKOM.

— silisium nitrid SisN4. Dielektrik sabiti 7,5 olan dielektrikdir.
Dielektrik, eloco do goruyucu xassalorina gora SiO,—don
iistiindiir. Planar cihazlarin vo IMS-in istehsalinda amorf
Si3N,4 tobagolorindan istifado etmok daha mogsadouygundur.
Ciinki, amorf tobogolor althiq ilo sorhoddo mexaniki
gorginliklorin azalmasina komok edir.
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Silicon on Insulator (SOI)

— Kpemuuit Ha uzonamope (KHH). TexHonorus U3roToBJICHUSA
KHM-11pubopoB ocHOBaHa Ha MCHOJb30BAHUM TPEXCIONHOM
MOJTOKKHU CO CTPYKTYpoil «Si—mmanekrpuk—Si». Kpome 3t0-
ro, TepMuH «KHW» yacTo ynorpebnsercs B kauecTBe Ha3Ba-
HUS MTOBEPXHOCTHOrO ToHKOro ciosi Si Ha KHU—ctpykrype.
HaubGonee pacnpoctpanenst KHU-moanoxku, rae B Ka-
4yecTBe AMAJIEKTpHKa ucnoyib3yloT SiO,. Ilpu npumeHeHuun
SMHUTAKCUAILHOTO POCTa IUICHKH Si BBIPALIMBAOTCS HEIO-
CPEICTBEHHO Ha MOBEPXHOCTH JUAICKTPUKA. AKTHBHBIC dJIe-
MEHTBI, TIOTYYCHHBIE HA TaKOW TOJUIOKKE, UMEIOT OTIIMYHBIC
pabounre XxapaKTepUCTUKH.

— izolyator iizarinda silisium (IUS). {US—cihazlarm hazirlanma
texnologiyast “Si—dielektrik—Si” quruluslu ii¢qat altliqgdan
istifadoya osaslanir. Bundan basqa “IUS” anlayis1 iIUS—quru-
lusun iizorinds nazik Si tobagoesine do aid edilir. ©n ¢ox 1US
althqglarda dielektrik kimi SiO, istifado edilir. Epitaksial
goyoardilmo totbig edildikda, Si tabagosi bilavasits dielektrikin
sathinda goyardilir. Belo altliq tizorinds yaradilan aktiv ele-
mentlar ¢ox yaxsi is¢i xarakteristikalara malik olur.

Silicon on sapphire (SOS)

— Kpemuuit Ha cangpupe (KHC). V3nenue, noirydeHHOE OBICT-
poit MOII-texnonorueii. CHavana Si SIHUTaKCHAIbLHO BBIpa-
IIMBAETCs Ha candupoBOi MOIOKKE U 3aTEM OTAENbHbIE 00-
JIACTH MEX]y CO3TaHHBIMH TPAH3UCTOPAMH BBITPABIMBACTCS.

— sapfir iizarinda silisium (SUS). Siiratli MOY—texnologiya ilo
hazirlanan momulatdir. Ovvalca sapfir altliq tizorinds epitak-
sial Si tobaqosi goyordilir, sonra iso yaradilmis tranzistorlar
arasindaki ayri—ayri hissalor asilandirilir.

Simulation Program for Integrated Circuits Emphasis
(SPICE)

— npoZpamma MoOeaupo6anus OnA AHAIU3A UHMEZPAIbHbIX
cxem. IlepBas Bepcus SPICE Obuna pa3paborana B cepenvHe
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70-x romoB. OHa MO3BOJIsIIA aHATM3UPOBATh JIMHEWHEIE U He-
JUHEHHBIC TIeMN BO BPEMEHHU, PACCUMTHIBATH YACTOTHHIE Xa-
PaKTEePUCTHKHU JIMHEWHBIX 1ereld. C TeueHneM BpEeMEHHU Tpo-
rpaMMa COBEPIIICHCTBOBAJIACH, MOSBUJIMICh HOBBIC BEPCHH, Ha-
npumep, SPICE2G.6, SPICE3 u ngp., pacmmpsiics CHOUCOK
Mozene KoMoHeHToB. B konue 70-x romoB SPICE crama
IIAPOKO HMCTIOIH30BATHCS B MPOMBINIICHHOCTH JUISI MOJIEIIH-
POBaHHUS JJICKTPOHHBIX CxeM. bpumm mepepaboTaHbl MoJeNH
ounonsipubix 1 MOII—TpaH3ucTopoB, HanpuMep, MOSIBUIHCH
Mozaenu MOII-Tpan3ucTopoB, yuduThIBarolmue (U3NYECKHUe
3¢ (}eKThI, BO3HUKAIONIUE P YMEHBIIEHUU TeOMETPUUYECKUX
pa3mMepoB MPUOOPOB.

B 1984 r. xopnopamus MicroSim npejcTaBuia BEpCHUIO
PSPICE: mporpamMmMy CXeMOTEXHHYECKOTO MOJIEIUPOBAHMUS,
MpeaHa3HAuYCHHYI0 IS MEePCOHAIBHBIX KoMIbloTepoB. Co-
BpeMmeHHble Bepcur PSPICE mo3BosiroT MoAenupoBaTh aHa-
JIOTOBBIE U IU(POBBIC IEKTPOHHBIE cxeMbl. CyIlecTBEHHOE
JOCTOMHCTBO TPOTPAMMBI 3aKJIFOYAETCS B BO3MOKHOCTH MO-
JETUPOBAHUS CMEIIAHHBIX aHaJoro-IUPpPOBEIX cxeM 0e3
NPUMEHEHHSI BCIIOMOTATENbHBIX YCTPONCTB COTJIACOBAHMSI
aHAJIOTOBBIX W TU(POBBIX CUTHAJIOB.

— integral sxemlari tahlil etmak iiciin modellasdirma programu.
SPICE-nin ilk versiyas1 1970—ci illorin ortalarinda islonmis-
dir. O xotti vo geyri—xotti dovralori zamana goéra tahlil et-
moayo, Xotti dovralorin tezlik xarakteristikalarini hesablamaga
imkan verirdi. Zaman kegdikco program tokmillasir, yeni ver-
siyalar yaranirdi (mosalon, SPICE2G.6, SPICE3 v» s.), layi-
haloandirilon komponentlorin siyahisi genislonirdi. XX asrin
70—ci illorinin sonunda SPICE sonayeds elektron sxemlori
modellosdirmok tiglin genis istifado edilirdi. Bipolyar vo
MOY tranzistorlarin modellori yenidon islonmisdir. Masalon
cihazlarin hoandasi dlgiilori azalarkon yaranan fiziki effektlori
nozars alan modellor yaradilmigdir.

1984—cii ildo MicroSim sirkati PSPICE versiyasini: fordi
kompiiterlor ii¢iin nozordo tutulmus sxem texnikasi {izro
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modellogdirmo programini hazirlayib toqdim etdi. PSPICE-
nin miiasir versiyalar1 analog va ragom elektron sxemlarini
modellosdirmaya imkan verir. Analog vo rogomli signallari
uzlagdirmaq tigiin kdmokei qurgular totbiq etmodon qarisiq
analog—ragom sxemlorini modellogdirmok imkani programin
mithiim Ustiinliiklorindan biridir.

Sine—wave oscillator

— 2enepamop cunycouodanvhuovix konevanuii (I'CK). 'CK- 310
aBTOTCHEPATOpP, BHIMIOJHEHHBIM HAa OCHOBE aBTOKOJICOATEIb-
HBIX IIeTIel, B KOTOPBIX MEPUOJAMUECCKUE U3MEHEHHs Harpsi-
KEHUS U TOKa BO3HUKAIOT 0€3 MPUIOKEHUSI K HUM JIOTIOJIHU-
TEJIBHOTO MEepUOJANYECKOro curnana. ['enepatop npeolpa3zyer
SHEPTUI0 MCTOYHUKA TOCTOSSHHOTO HAIpPSDKEHUSI B DHEPTHUIO
MEPEMEHHOT0 BBIXOIHOTO CUTHAJIA.

Paznuuaror nBa pekrima Bo30yXAeHUs TeHepatopa. [lpu
TaK Ha3bIBAEMOM MATKOM peXHMe KoJieOaHUsI BOSHUKAIOT I10-
clie TIOJKJIIOYEHHS] TeHepaTopa K UCTOYHHUKY MHUTAHHS caMo-
IPOU3BOJIBHO. JIJ11 BOSHUKHOBEHUS KOJIEOAHUM TIPU KECTKOM
pexxnmMe TpedyeTcsl BHEITHUN HavyalbHbIM CUTHAIL.

ens OC I'CK umMmeeT pe3oHaHCHBIE cBoiicTBa. [losToMy
yCIIOBUSI BO3HUKHOBEHHUS KOJIEOAHUI BBITIOJHSETCS TOJBKO
Ha OJIHOM YacToTe, a He B MOJIOCE YacTOT, KaK y TeHepaTOpOB
umnynscoB. Orcrona cneayet, yto I'CK momxeH comepikarb
Mo KpaiiHel Mepe OJHY YaCTOTHO—M30MpPATEIbHYIO IIeb, KO-
TOpast 00ecreYrBaEeT BBHITIOJHEHUE YCIIOBUS CaMOBO30YXKe-
HUS Ha 33J]aHHOW yacToTe. B 3aBHCHMMOCTH OT BUA 4acTOT-
HO—M30MpaTeNIbHON IIeMH, MCIONb3YIOMIeCs] B TeHepaTope,
ux mnonpaznensitor Ha: LC-aBrorenepatopsl; RC-aBTorene-
paTophl; TEHEPaTOPhl ¢ KBAPIEBOM cTabUIM3alueld 4acTOTHI;
TEHEPATOPHI C IJIEKTPOMEXaHUUYECKUMHU PE30HATOPHBIMU CHUC-
TeMaM{ CTa0WJIM3AIMN YacTOThl. B HEKOTOPBIX reHepaTopax
COBMECTHO HCIIOJIb3YIOTCSI KBapieBbie pe3oHatopsl u LC-
KOHTYPBI.
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— sinusoidal ragslar generatoru (SRG). SRG-avtoragslor dov-
rolori asasinda qurulmus avtogeneratordur; burada gorginlik
Vo Coroyanin periodik doyismolori homin dévralora olava
periodik signal totbiq edilmodon yaranir. Generator sabit gor-
ginlik moanbayinin enerjisini doyison ¢ixis signalinin enerji-
sina ¢evirir. Generatorun iki hayacanlanma rejimi var: yum-
saq va sart rejimlor. Yumsaq rejimda roagslor generatoru gida
monbayina qosdugdan sonra 6z—0ziino yaranir. Sort rejimdo
ragslorin yaranmasi iigiin xarici baslangic signal talob olunur.
SRG—nin ©O dovrasi rezonans xasalorina malikdir. Odur ki,
rogslorin yaranma sortlori impuls generatorlarinda oldugu
kimi miiayyan tezlik zolaginda yox, yalniz bir tezlikdo
odonilir. Buradan aydin olur ki, SRG-nin tarkibina an azi bir
tezlik—segici dovra daxil olmalidir; bu dévra verilmis tezlikdo
0z—06ziino hayacanlanma sortinin 6danilmasini tamin edir.
Generatorda istifado olunan tezlik—segici dovrodon asili
olaraq onlar LC—, RC—, tezliyi kvarsla stabillosdirilon, tezliyi
elektromexaniki rezonator sistemlori ilo stabillosdirilon
avtogeneratorlara ayrilir. Boazi generatorlarda kvars rezona-
torlar vo LC—konturlar birlikds istifads edilir.

Single crystal

— MoHoKpucmani. KpynHblii KpUCTAJII C OJHOPOJHOM W Iie-
pUOAMYECKON BHYTPEHHEW CTPYKTYpO#l, T.€., KpHUCTaII,
MMEIOUIUI €IMHYI0 KPUCTAINIMYECKYIO PEIIETKY. XapaKkTepu-
3YIOTCS aHHU30TPOIUEH CBOMCTB. MOHOKpHUCTAIUIBI 007IaAat0T
NAIbHUM TOPSAJIKOM, T.€., YHOPAIOYEHHOCTh BO B3aWUMHOM
PaCIONIOKEHUU aTOMOB WJIM MOJEKYJ B KaKOW—JIHOO MHKpPO-
o0nacTv MOBTOPSIETCS Ha MPOTSHKEHUHU BCEero KpucTaia. Bee
¢du3nueckue CBOMCTBA MOHOKPUCTANIOB — DJJIEKTPHUECKHE,
MarHuTHBIE, ONTUYECKHE, AKYCTHYECKHUE, MEXAaHUYECKUE —
CBSI3aHBI MEXIY COOOW U OOYCIOBIIEHBI KPUCTAILTMYECKOU
CTPYKTYpor. MOHOKpHUCTA/UTBI OBIBAIOT E€CTECTBEHHBIMHU H
HUCKYCTBYHHBIMH. [IpuMepamu ecTecTBEHHBIX MOHOKPHUCTAII-
JIOB MOTYT CJIYKUTbh MOHOKPHUCTAJUIbl KBaplia, KAMEHHOMN CO-
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7Y, WCTIaHJICKOTO IIIaTa, aiMasa, Tornasa. B mpupoje ecrect-
BEHHBIC MOHOKPHUCTAJUIBI BCTPEYAIOTCS PEAKO, OHH HMMEIOT
MaJible pa3Mepbl U AeeKThl cTPyKTyphl. [To3TOMYy MOHOKpH-
CTaJUTBl JUIS TPAKTHYCCKUX IIeJICH BBIPANIUBAIOT HCKYCC-
TBEHHO, B CICHHATBHBIX YCIOBUAX Ha MPOMBIIIICHHBIX yCTa-
HOBKax. JIJig 3TOr0 MPUMEHSIOT Pa3IuYHbIC METOJbI, HAIIPH-
Mep, metoa Yoxpanbckoro, Mmetoa bpumkmena-Crokbaprepa
U Jp. Boiblioe MpakTHYeCKOe 3HAYCHHE HMEIOT MOHOKpH-
ctayutbl I1I1 1 TUIEKTPUYIECKUX MaTEPUAIOB, BBIpAIIMBACMBIC
B CICIHAIBHBIX YCIOBHUSX. B 4YaCTHOCTH, MOHOKPHCTAJLIBI
KPEMHHUS SIBIISIFOTCS OCHOBOM COBPEMEHHOW TBEPJIOTEIbHOMN
AJIEKTPOHUKHA. MOHOKPHCTAIBI IIHPOKO HCIOIB3YIOTCS B
MHUKPOIJIEKTPOHUKE. BO3MOKHOCTh HM3MEHATH B IIMPOKHX
npenaenax MeKTponpoBOAHOCTh [II1 MOHOKpUCTAIIIOB MyTEM
BBEJICHHUS TOT'O HJIM MHOTO KOJHWYECTBA MPUMECEH HCIIONb3Y-
10T Juis co3maanus [1I1 mpubopoB — MHOJIOB, TPaH3UCTOPOB,
MHTETPATBHBIX CXEM, YCTPOWCTB ONTOXJICKTPOHUKUA U HHTE-
TPaNbHON ONTHKH, MHE30IEKTPUICCKIX T€HEPaTOPOB MeXa-
HUYECKUX KOJIOaHUH, aKyCTOAIEKTPOHHBIX U aKyCTOOITHYE-
CKUX YCTPOWCTB.

monokristal. Monokristal bircins va periodik daxili qurulusa,
yani, vahid kristal gofosa malik olan kristaldir. Xassoalarinin
anizotropiyasi ilo xarakterizo olunur. Monokristallarda uzaq
nizam gozlanilir. Uzaq nizam — har hansi1 mikrohissada atom
Vo ya molekullarin qarsiligh yerlogsmosindaki nizamin biitlin
kristal boyunca tokrarlanmasidir. Monokristallarin elektrik,
magqnit, optik, akustik, mexaniki, bir soézlo biitiin fiziki
xassolori bir-biri ilo baghdir vo kristal qurulusundan asilidir.
Tobii vo siini monokristallar olur. Tabii monokristalara misal
olaraq kvars, das duzu, island spati, almaz, topazi gostarmok
olar. Tabii kristalara tobiotdo ¢ox az rast galinir, onlar kigik
Olgiiloro vo defektli qurulusa malikdirlor. Odur ki, tocriibi
moagsadlor tiglin monokristallar siini sokilds, xiisusi soraitdos
sonaye qurgularinda goyordilir. Bu moagsadlo miixtalif tisullar,
mosalon, Coxralski tisulu, Bricmen—Stokbarger {isulu va bas-
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qa usullar totbiq edilir. YK va dielektrik materiallarin xiisusi
soraitdo goyordilmis monokristallar1 bdyiik tocriibi oshamiy-
yoto malikdirlor. Masalon, Si monokristalar1 miiasir bark ci-
sim elektronikasimin asasmi togkil edir. Monokristallar mik-
roelektronikada genis tatbiq edilir. Miixtolif asqarlar daxil et-
moklo YK monokristallarin elektrikkegiriciliyini genis diapa-
zonda doyismok imkan1 YK cihazlar — diodlar, tranzistorlar,
IS, optoelektronika va inteqral oprika qurgulari, pyezoelektik
mexaniki rogs generatorlari, akustik elektron va akustik optik
qurgular yaratmagq ti¢iin istifads edilir.

Single Electron Device (SED)

— 00HO0I1IeKmponHoe ycmpoiicmeo (03Y). HanoypoBHeBbie
YCTPOMCTBA, KOTOPBIE MOTYT YIPABJISATH ABHKCHHEM OT/ICIIh-
HBIX JICKTPOHOB. MIMEIOT OJIHY MJIM HECKOJIBKO CBEPXMAaJIbIX
obnacTeil MPOBOJAMMOCTH C BEChbMa HU3KOH eMKOCThio. [Ipu
CO3JIaHUH OTPEACICHHBIX YCIOBHHA MOYHO BOCIPEIISITCTBO-
BaTh TYHHEJIHMPOBAHUIO DJIEKTPOHOB B TaKyl 00JACTh M W3
Hee — 2h(deKT KyToHOBCKOM Onokaabl. Takoi 3¢ ekt MoxeT
OBITh WCIIOJB30BaH I YIPABJICHUS MMOTOKOM JJIEKTPOHOB.
Ha ocroBe ODY BO3MOKHA peayin3aius MPUHIUITHAIBHO HO-
BBIX JIOTHYECKHUX CXEM, PAaCCUMTAHHBIX Ha YIPaBICHHUE OT-
JETBHO B3ATBIMU AIeKTpoHaMU. ODY OTKPHIBAIOT MIUPOKYIO
nepcnektuBy paszsutus MC Oyaymiero, Tak kKak OHH obOecrie-
YMBAIOT yJIbTPAHU3KKHE TOTPEOISIEMYIO0 MOIITHOCTE M paboume
HaTPSDKCHUSI HOBBIX 3JICKTPOHHBIX (DYHKIIMOHATBHBIX CXEM.

— birelektronlu qurgu (BEQ). BEQ ayri—ayn elektronlarin
harakatini idars eds bilon nanosaviyysli qurgulardir. Onlar bir
Vo ya bir nego, ¢ox kigik tutumlu ifrat kigik o6lgiilii sahoyo
malikdir. Miiayyon sorait yaratdiqda elektronlarin belo sahoyo
Vo oradan tunel kegidlori etmasine mane olmaq miimkiindiir.
Bu hadiss Kulon miihasirasi adlanir. Bu effekt elektron selini
idaro etmok {igiin istifado edilo bilor. BEQ osasinda tok—tak
elektronlar1 idara etmok {igiin hesablanmig, prinsipial yeni
montig sxemlori yaratmaq miimkiindiir. BEQ golocoyin iS—ni
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yaratmaq ligiin genis perspektivlor agir. Belo ki, onlar yeni
funksional elektron sxemlorin sorf etdiyi giicin vo isgi
gorginliklorin ultrakigik qiymatlorini tamin edir.

Single Electron transistor (SET)

— o0nodnekmponnsvtii mpanzucmop (03T). dyHnameHTaTBLHOE
O32VY—yctpoiictBo. OcHoBHOM uaeen OIT sABsIETCS BO3MOXK-
HOCTh TOJYYEHUs] 3aMETHBIX W3MEHEHUU HAMPSKCHUS TpHU
MaHUMYJSIUA C OTACIbHBIMH AJIEKTPOHAMHU. AHAJIOTUYHO
nonneomy IIIT tpansucropy, OOT umeer tpu snekrpona: uc-
TOK, CTOK M 3arBOp. IIpoBondmnii kaHan, WM Tak Ha3blBaec-
MBI «OCTPOB» MpeACTaBIsieT cO00M HAHOYACTHUILY WM Kila-
CTEp HAaHOMETPOBBIX pazMepoB. OH U30JIHMPOBAH OT AIEKTPO-
JIOB JTUAJICKTPUYCCKUMH TPOCIOWKaMH, 4epe3 KOTOphIe H
MOXET TPU OMPEACIEHHBIX YCIOBHIX MPOUCXOJUTH JIBHKE-
HUE JJIEKTPOHA. DJIEKTPUUCCKUM TOTCHIIHAT OCTPOBA MOXKET
peryJIupoBaThCs U3MEHEHHUEM HaIpsDKEHUS Ha 3aTBOpE, C KO-
TOPBIM OCTPOB CBsI3aH €MKOCTHOM cBs3bt0 (puc). Eciu npu-
JIO)KUTh HANPSHKEHUE MEXTY UCTOKOM M CTOKOM, TO TOK, BO-
oO1ie roBopsi, MpOTeKaTh He OyAeT, MOCKOJIBbKY 3JIEKTPOHBI
3a0JI0KMpOBaHbl Ha HaHoyactuie. Korga moreHuuan Ha 3a-
TBOpE CTaHET OOJIbIlIE HEKOTOPOTo IMOPOrOBOrO 3HAUYEHUS,
KYJIOHOBCKas OJIoKajia MpOpBETCS, AMEKTPOH MPOMAET depes
Oapeep, U B IIENU MCTOK-CTOK HAYyHET MpoTekaTh TOK. [Ipu
ATOM TOK B LIeTH OyJeT MPOTEKaTh MOPIHSIMH, YTO COOTBET-
CTBYET JIBIDKCHUIO €IMHUYHBIX 3JIEKTPOHOB. Takum oOpazom,
yIpaBJsisi MOTEHIIMAJIOM Ha 3aTBOPE, MOYKHO MPOIMYCKaTh Ye-
pe3 KyJIOHOBCKHE Oapbephbl OAMHOYHBIC dNIEKTPOHBL. Kommue-
CTBO DJIEKTPOHOB B HAaHOYACTHUIIE JOJHKHO ObITH He Oosee 10
(a xemaTenbHO M MEHBIIE). ITO MOXKET ObITh JOCTUTHYTO B
KBAaHTOBBIX CTPYKTYypax c pazmepoM nopsiaka 10 am.

— birelektronlu tranzistor. BET — fundamental birelektronlu ci-
hazdir. BET—in osas ideyasi ayri—ayri elektronlarla mani-
pulyasiya etmoklo gorginliyin nozora c¢arpacaq doracads
doyisdirilmasidir. Saho tranzistoru kimi BET do {i¢ elektroda
malikdir: manba, mansab va razs.
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“Ada” adlandirilan kecirici ka-
nal nanohissacik vo ya nanometr
Olciili klasterdir. O elektrodlardan
dielektrik gatlar1 ilo tocrid olun-
musdur. Miioyyon soraitdo elek-
tronlarin  bu qatlardan kegmosi
miimkiindiir. Adanin elektrik po-
tensiali onun tutum olagosi ilo
bagli oldugu rozo gorginliyini
doyismoklo  tonzimlono  bilor  (sokil).  Elektronlar
nanohissacikdo miihasira vaziyyatinds oldugu {igiin moansab
ilo monbo arasinda gorginlik tothiq edildikds, oavvalco
tranzistordan coroyan ke¢mir. Rozonin potensiali miiayyan
astana giymotindon boyiik oldugda Kulon miihasirasi yarilir,
elektron ¢opardon kegir va moanba—monsab dovrasinds
corayan axir. Bu zaman dovrada corayan porsiyalarla axir ki,
bu da tok-tok elektronlarin harokatino uygundur. Belaliklo,
rozo potensialimi idara etmoklo Kulon c¢oparindon tok—tok
elektronlar ~ buraxmaq  miimkiindiir. ~ Nanohissacikdo
elektronlarin say1 10—dan ¢ox olmamalidir va na godoar az olsa
yaxsidir. Bu iso olgiilori 10 nm tartibinds olan kvant quru-
luslarda miimkiin ola bilar.

Single-limit comparator (single-threshold comparator)

— 00HONOPO208bLIL Komnapamop (00HOROPO2080€e YCMPOIICME0
cpasnenus). OIHOTOPOTOBHIMH HA3BIBAIOTCS YCTPOWCTBA
CpaBHEHHs, IS KOTOPBIX KOA(PQPHUIMEHT YCWICHHs BCEr/aa
octaercsi mMoNoKUTENbHBIM (Kyp>0). 13 aTOoro cremyer, uro
npu paboTe TaKOro yCTPOMCTBA BCErja CyIIECTBYET MOrper-
HOCTb OIpE/IeTICHNs] YPOBHS BXOJIHOTO HampsbkeHus. B xaye-
CTBE OJIHOTIOPOTOBBIX YCTPOMCTB CpaBHEHMSI MOTYT HCIIOJIb-
3oBatbes OV 6e3 neneit OC uinu ¢ nonoxureiabaon OC, mis
KOTOpPOH KOX(UIMEHT nepenaud oOpaTHOM CBSI3U yIOBIIE-
TBOpSIET HepaBeHCTBY: Doc<1/Ky. CpabaTpiBaHHE TaKOii
CXEMBI TPOUCXOJUT B MOMEHT PAaBEHCTBA HYJIIO HATPSKCHHUS
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MEXIy HHBEPTUPYIOIIMM W HEHHBEPTUPYIOIIMM BXOJaMU
OYV. HUcnonb3ys JaHHOE CBOMCTBO YKa3aHHOM CXEMbI, MOKHO
JIETKO ITOCTPOUTH HA €€ OCHOBE YCTPOKCTBO CPAaBHEHUS BXOJI-
HOTO HaIPsDKEHUS ¢ HEKOTOPBIM HAmepesa 3aJaHHbIM JTaJlOH-
HBIM YPOBHEM HaIlpsDKEHHs. [[ns 3TOro QocTatoyHoO HEWH-
BepTupyromuid Bxoa OV MOAKIIOUUTh K OOLIeH HIMHE YCT-
poiictBa yepe3 uctounuk IJIC, abcomroTHas BeTUYMHA U
3HaK KOTOPOT'O COOTBETCTBYET TpeOyeMOMYy STaJOHHOMY
ypOBHIO cpaBHeHHs (pucyHok 1). B artom ciywae mpu uje-
anpHOCTH OV (R,;—00) HampspKeHHe MEXIy HHBEPTHUPYIO-
MM U HEMHBEPTUPYIOWUM BxogaMu OV OCTUTHET HYJIEBO-
r0 ypOBHs, KOTJa YPOBEHb U MOJIIPHOCTb BXOJHOI'O Halps-
xeHust Uy, OyyT B TOUHOCTH PaBHBI MapaMeTpaM 3TaJOHHO-
ro ucrounuka E,.. Ha pucynke 2, a u b nmokasansl mepena-
TOUYHbIE XapaKTEPUCTHKHU CXeM cpaBHeHMs ajs ciaydaeB E,>0
u E, ;<0 . Hanmpsixenne E,; Ha3pIBaloT moporom cpabaThIBaHUs
YCTPOICTBA CPABHEHMSI.

Pucynok 1. YcrpoiicTBO cpaBHEHUsI BXOJIHOTO Ha-
NPSKEHUS C ATAIOHHBIM YPOBHEM
HaIpsKEHUS
Sakil 1. Giris garginliyini etalon gorginliklo miiqayisa
edon qurgu
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UBBIX.

U A
A BBIX.
(Uc1x)
UBmx.max (UQIX) L j o UBLIX.maX
(Uclx.max.) E,. U E.. (Uglx.max.)
E BX' (Ee)
Edl U  Uns
0 - 0 (qur)
_UBLIX.maX I _UBHX.max
(_Uglx.max.) (_Uclx.max.)
a) b)

Pucynox 2. IlepemaTo4Hble XapaKTEPUCTHKH CXEM
cpaBuenwus s cinydae E,>0 (a) u E,.<0 (b)

Sakil 2. E¢>0 (a) vo Ee<0 (b) olan hallarda miiqayisa
qurgusunun Otiirmo xarakteristikalar1

— birastanali miiqayisa qurgusu. Giiclondirmo omsali homiso
miisbat olan (Ky>0) miiqayisa qurgusudur. Birastanali qurgu
kimi ©O dovrasi olmayan vo ya ©O-nin Otiirmo omsali
boo<1/Kyp sartini 6doyan miisbat OO olan OG istifads oluna
bilor. Belo sxem ©G-nin inverslosdiran va inverslosdirmoayan
girislori arasinda gorginlik sifra barabar olan anda iso diisiir.
Sxemin bu xassasindan istifado etmoklo onun osasinda asan-
ligla giris gorginliyini avvaldon verilmis etalon garginliklo
miiqayiso edon qurgu yaratmaq olar. Bunun {i¢iin ©G-nin in-
verslosdirmoayon girisini miitloq giymoti vo isarasi tolob olu-
nan etalon saviyyayo uygun olan EHQ moanbayinin imumi §i-
nina birlosdirmoak kifayatdir(sokil 1). Bu zaman, agor ©G
ideal olarsa (Rgii—0), Ugi giris gorginliyinin saviyyasi vo isa-
rasi dogiqliklo Eg; etalon EHQ monbayinin parametrlorine bo-
rabar olduqda inverslosdiran vo inverslosdirmoyon girislor
arasinda gorginlik sifir giymatino gatir. 2a vo 2b sokillorindo
Ee>0 Vo E¢<0 olan hallarda miiqayiss qurgusunun otiirmo Xa-
rakteristikalar1 gostorilmisdir. E gorginliyi miiqayise qurgu-
sunun isadiismo gorginliyi adlanir.

278



Single-phase trigger

— oonoghaznviii mpuzzep. OnHO(Pa3HBIM TPUITEP UMEET HEHH-
BEPTUPYIOMIUN BXOJ] CHHXPOHHU3AIMHA U BCETO OJIUH BBIXOI Q
(puc). CymiecTByIOT AB€ MOAU(PUKAIIMN OAHO(PAZHBIX TPUTTE-
POB, PA3IMYAIONTUXCS TI0 THITY BBIXoJa Q —MHBEPTHUPYIOIIETO
VIV HCMHBEPTHUPYIOIIETO.

JIro6oi 0JIHO(a3HbII |_

TPUTTEP MOKHO MPEBPATUTh &|_
B JByX(a3zHyl YCTaHOBKY D (1 ¢
WHBEPTOpA, IAIOIIET0 CUT—
HaJI, MIPOTUBOITOJIOKHBIN T
CUTHaJly BbIXOoAa oJHO(a3— & Q
HOTO TpHUITEpa. C

— birfazal trigger. Birfazali trigger sinxronlagdiric1 geyri-invers
giriso Vo comi bir Q ¢ixisina malikdir (sokil). Birfazali
triggerlorin inverslosdiron vo ya inverslosdirmayan ¢ixislar
olan iki modifikasiyasi var. Istonilon birfazali triggeri
ikifazali invertora ¢evirmok olar. Bu zaman invertorun ¢ixis
signali birfazali triqgerin ¢ixis signalina oks (fazali) olur.
Bunun {¢iin sxemo birfazali triggerin ¢ixis signali ilo oks
fazali signal veran invertor daxil etmak lazimdir.

Single-shot multivibrator

— Hcoywguii  myavmueuopamop (oonosuopamop). Xuyumuii
MYJIbTUBHOpPATOp SIBISIETCS TPUITEPHOM CXEMOM, KoTopas
MpeHa3HaueHa /iy BeIpabaThIBaHUSI OJMHOYHBIX HMITYJIHCOB
C 3aJaHHOW JUIMTEIBHOCTHIO TOJ[ JCWCTBHEM BHEIIHETO
yIOPaBIAOIIEro curHaia. [lpu 3ToM UIUTeTbHOCTh BHEITHETO
YIPAaBISAIONIET0 UMITYJIECa 0COOOM PONH HE UTPAET, JIUIIE ObI
OoHa ObUTa He OOJIbIIE JITUTEIHHOCTH BBIPAOATHIBAEMOTO O/I-
HOBHOpaTOpOM UMITYJIbCa, T.C. tuymp <tu, THOE by ynp — JIMTEID-
HOCTh YTPABISIONIETO UMITYJIbCA; t, - JUIMTEIHHOCTh BBIXO/I-
HOTO MUMITYJIbCa OJTHOBUOpATOpA.

— gozlayici multivibrator (tak vibrator). Gozlayici multivibrator
xarici idaroedici siqnalin tosirilo  verilmis davametmao
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miiddotine malik tok—tok impulslar vermok ii¢iin nazards tu-
tulmus trigger sxemidir. Bu zaman xarici idaraedici impulsun
davametmo miiddoti oshomiyyatli deyil: osas odur ki, bu
miiddat tok vibratorun verdiyi impulsun davametmo miiddo-
tindon boyiik olmasin: tjjq. <tj, burada t;;q — idarsedici, t;iso
tokvibratorun ¢ixis impulsunun davametma miiddatidir.

Single-stage trigger

— oO0nocmynenuamulii mpuzzep. OJHOCTYNIEHYATHIE TPUITEPHI
COCTOSIT M3 OJIHOM CTYyNEHHU, MPEICTaBIIsIIoONIeH coOoi aie-
MEHT MaMsiTH U cxeMmy ynpasiieHus. Kak npaBuno, oHu Obl-
BAKOT CO CTATUYECKUM YyIIpaBJICHUEM. B HUX mpuem (3amuch) U
nepeaada I/IH(bOpMaIII/II/I Ha BBIXOJbI CXCMBbI ITPOUCXOAAT OJHOBPEC-
menHo. OJJHOCTYNIEHYAThII TpUrTep 0003HAYal0T OAHOM OyK-
Bor T. OmHOCTyneH4arsle TPUITEPHl C JUHAMHYECKUM YII-
PaBIICHUEM IIPUMCHAIOTCA B nepBoﬁ CTYICHH OABYXCTYIICHYA-
TBIX TPUITEPOB C TUHAMUYCCKUM yrpaBienueM (cm.: Master-
slave bistable).

— birpillali trigger. Birfazali trigger yaddas elementi vo idara
edici sxemdan toskil olunmus bir pilladan ibaratdir. Bir gayda
olaraq, onlar sratik idarsetmoys malikdirlor. Malumatin gabul
edilmasi vo 6tiirtilmasi eyni vaxtda bas verir. Birpillali trig-
gerlor T hoarfi ilo isara edilir. Dinamik idara olunan birpillali
triggerlor iki pillali triggerlorin birinci pillasi kimi istifados
olunur (bax: Master-slave bistable).
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Kitabda verilmis terminlar (ingilis dilinda)

amplitude discriminator 178
base voltage 213
bender transducer 132
case of semiconductor device 103
circuit engineering 228
comparison voltage 213
continuously operating machine 109
crystal transducer 132
crystal-controlled clock 197
elasto-optical effect 138
electron—-hole junction 147
EPR spectroscopy 49

ferroelectric ceramics 240
gate 212
high-power transistor 163
X—rays 231
implantation damage 201
instrument 29

quadripole 183
quality of electronic device 183
guantum amplifier 184
guantum counter 186
guantum dot 186
quantum electronics 189
quantum electronics devices 190
quantum electronics major components 192
quantum electronics modulus 192
quantum fiber 193
quantum filament 193
quantum oscillator 194
quantum well 195
quantum wire 198
quartz 264
quartz clock generator 197
quartz oscillator 197
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quartz resonator
quiescent conditions
quiescent current
quiescent point

light communication
light conductor

magnetic amplifier
magnetic breakdown
magnetic film

magnetic integrated circuit
magnetic modulator
magnetic permeability
magnetic reluctance
magnetic semiconductor
magnetic superconductor
magnetic switch
magnetodielectric
magnetodiode
magnetoelectronics

magnetohydrodynamic oscillator

magnetoresisrive transduser
magnetoresistive sensor
magnetoresistor
magnetothyristor
magnetotransistor

magnettor

main memory unit
mains—controlled inverter
master-slave bistable
measurement

measurement instrumentation
measurement transducer
measuring information system
measuring line

medical electronic equipment
medical electronics

Meissner effect
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198
199
200
200
92
96

10
11
11
12
12
13
15
15
16
16
18
20
21
21
21
22
24
11
25
27
27
28
29
29
30
29
31
31
32



melting
memory device
memory unit
metallic bonding
metallization
metering
metering transducer
micro optical electro mechanical systems
microelectromechanical systems
microelectronics
microprocessor
microrelay
microwave electronics
microwave integrated circuit
microwave oscillator
microwave receiver
microwave rectifier
microwave restraint
microwave spectroscopy
microwave switchboard
microwaves
mixer
mimic panel
miniaturization
minimization of logical function
mismatch slotted line
MIS-structure
MIS-transistor
mobility
mode of operation of bipolar transistor
modulation
modulation signal
modulator
molecular beam epitaxy
molecular layer epitaxy
molecular-beam oscillator
molecular gas laser
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32
32
32
35
36
28
29
40
36
37
41
42
43
46
46
47
48
49
49
50
49
54
50
51
52
29
53
54
55
56
57
59
59
60
62
60
61



monostable multivibrator
MOS-structure
MOS-transistor
multicollector transistor
multielement photo detector
multiple-emitter transistor
multiplexer
multistable circuit
multistable flip-flop
multistage amplifier
multivibrator
nanotechnology
negative differential resistance
negative logic
negatron amplifier
negatronics
noncomplementing amplifier
noninjecting contact
noninverting amplifier
noninverting input
nonlinear resistor
nonlinearity
nonrectifying contact
nonrectifying junction
nuclear electronics
nuclear magnetic resonance
off-state of a thyristor
ohmic contact
ohmic junction
on-state of a thyristor
operating regime of bipolar transistor
operational amplifier
optical amplifier
optical cavity
optical communication
optical detector
optical processor
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62
63
63
63
64
66
68
69
69
70
71
74
76
77
78
78
79
81
79
81
82
82
82
84
85
86
88
82
84
88
56
88
194
91
92
93
94



optical receiver
optical resonator
optical storage
optical waveguide
optocouple
optoelectronic switch
optoelectronics
optorelay

output characterisric
output stage

package of semiconductor device

packing density

parallel feedback
parametric amplifier
parametric oscillator

pass band

passivating layer
passivation

passive filter

patterned etching
permanent memory
permanent storage device
permeable-base transistor
perpetual motion machine
perpetuum mobile

phase control

phase shifter

phase shifting device
phase switcher
phase-frequency characteristic
phase-sensitive detector
photodielectric effect
photodiode

photodiode mode
photoelasticity
Photoelectric amplifier
photoelectric converter
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93

91

94

96

96

100
98

101
101
102
103
103
103
104
104
104
105
105
106
107
107
107
108
109
109
110
113
113
113
111
111
116
116
117
138
116
119



photoelectron spectroscopy
photoelectronic device
photoelectronic multiplier
photoemissive device
photogalvanic effect

photogalvanomagnetic phenomena

photogenerators mode
photolithography
photoluminescence
photomasking
photomultiplier tube
photopolymerisation
photoresistor
photosensitivity
photostereo—lithography
photothyristor
phototransducer mode
phototransistor
photovoltaic cell
photovoltaic effect
photovoltaic mode
Photovoltaic power
physical electronics
pickup unit

pickup unit
piezoelectric
piezoelectric converter
piezoelectric device
piezoelectric oscillator
piezoelectric semiconductor
piezoelectric transducer
piezoelectronics
piezooptic effect

PIN diode

pinch of region

planar epitaxial technology
planar epitaxial transistor
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121
120
119
120
121
122
122
122
123
122
119
124
125
126
126
127
117
129
119
121
122
116
131
30; 256
29
131
132
133
197
134
136
136
138
138
140
141
141



planar technology
planar transistor
plasma

plasma electronics

plasma source of electric energy

p—n junction

p—n junction capacitance
point-contact diode
point-contact junction
point defects

point of rest
polycrystalline silicon
polysilicon
position-sensitive detector
positive feedback

positive logic

post alloy diffused transistor
potential barrier

potential hill

powder metallurgy

power

power amplifier

power electronic device
power electronics

power supply

power transistor
prebaking

precision

primary power supply
processing unit

processor

programmable logic device

programmable logic microcircuit

protective relaying
pulse scaler

pulse converter
pulse counter

142
143
144
145
146
147
147
149
149
150
151; 200
152
152
153
154
154
155
160
156
157
158
158
159
162
162
163
164
165
165
167
167
169
169
170
171
173
171



pulse delay device

pulse diod

pulse duration modulation
pulse energy

pulse-height discriminator
pulse—length modulator
pulse oscillator
pulse-phase control

pulse ratio

pulse tiristor

pulse width modulator
pyroelectric

radiation damage
radiation-induced defect
radiative semiconductor device
radio receiver

radio transmitter

radio wave
radio-frequency spectroscopy
RAM

ramp oscillator

ramp voltage

random access

reactance amplifier

read only memory
rectangular pulse generator
rectifier

rectifier cell

rectifying junction
reference operating point
reference voltage
refractive index
regenerative amplifier
regenerative feedback
register

relativistic effects
relativistic electronics
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175
261
177
177
178
179
180
181
182
182
179
182
201
201
201
203
203
204
49

25

206
209
25

104
107
209
211
212
212
200
213
214
214
154
215
217
217



relay protection
reluctance
resistance
resistance converter
resistance strain gate
resistive—strain sensor
resistor
resolution threshold
resolving power
resonance amplifier
resonator
response characteristic
rest mode
reverse blocking diode thyristor
reverse blocking triode thyristor
reverse conducding diode thyristor
reverse conducding triode thyristor
reverse direction
reverse inclusion
reversible transducer
roentgen radiation
ROM
safe operation region
saturation region
saw tooth oscillator
schemata-based theorem
Schmitt bistable
Schottky barrier
Schottky contact
Schottky diode
secondary breakdown
secondary electron emission
secondary emission photocell
secondary power supply
secondary supply source
segnetoceramic
sequential logical device
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170
12

218
218
219
219
220
220
220
221
222
222
199
222
223
223
223
223
224
224
225
107
225
227
206
228
229
231
233
235
235
237
119
237
237
240
257



selective amplifier
self-commutated inverter
self oscillating mode
self—switching
semiconductor
semiconductor devices
semiconductor diode
semiconductor electronics
semiconductor frequency multiplication diode
semiconductor integrated circuit
semiconductor microwave multiplication diode
semiconductor modulator diode
semiconductor optoelectronic device
semiconductor photoemitter
semiconductor pover device
semiconductor power diode
semiconductor power transistors
semiconductor super high frequency

multiplication diode
sensing element
sensitivity
sensor
servo feedback
sharp transition
sheet resistance
shift register
signal diode
signal generator
signal source
signal-to-noise ratio
silica
silicide
silicon
silicon dioxide
silicon nitride
silicon on insulator
silicon on sapphire

290

241
27

242
242
243
244
246
248
249
249
251
252
252
253
253
253
254

251
256
257
256
258
260
260
261
261
263
263
264
264
265
266
267
268
268
269



simulated emission amplifier

simulation program for integrated circuits

emphasis (SPICE)
sine—wave oscillator
single crystal
single electron device
single electron transistor
single-limit comparator
single-phase trigger
single-shot multivibrator
single-stage trigger
single-threshold comparator
square-wave generator
solid state relay
stationary point
super high frequency
super high frequency electronics
super high frequency integrated circuit
super high frequency rectifier
super high frequency restraint
super high frequency switchboard
symbolic circuit
test line
test oscillator
thermal treatment
track plan
transmission band
tuned amplifier
two—port network
two-—stage flip—flop
univibrator
valve
valve mode
zero—dimensional defects

Kitabda verilmis terminlar (rus dilinda)
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62;

194

269
270
272
273
274
276
278
279
279
276
209
101
151
49
43
46
48
49
50
50
29
263
165
50
104
221
183
27
286
212
122
150



aBTOKOJICOATENbHBIN PEXUM
aMILUTUTYIHBINA AUCKPUMUHATOP
Oapeep LloTTkKH

BEHTUJIb (IJICKTPUUECKUN)
BEHTUJIBHBIN PEKUM

BE€YHBINA JBHUTATEIH

BTOPUYHAS AJIEKTPOHHASI SMUCCHS
BTOPUYHBIA UCTOYHUK MMUTAHUS
BTOPHYHBIN Mpo0oit
BBITIPSIMUTEIb
BBITPSMIISFOIINI KOHTAKT
BBIIPSIMIISTFOLIUI TTEPEXO]
BBIXOJIHAsI XapaKTEPUCTUKA
BBEIXOJIHOM KacKaj

TEHEPATOP JIMHENHO-U3MEHSIOIIMNXCS HANPSKEHUI
TEHEPATOP NPSIMOYIOJIBHBIX UMITYJIbCOB HAIIPSKEHUU

TeHEepaTOp CUHYCOMIATBHBIX KOJIeOaHUH
JTaTYUK
JBYXCTYIEHYAThIN TpUTTEp
muox HlorTku
JTUOIHBIN TUPUCTOP, 3alUPAEMBbIN
B 00paTHOM HaIpaBJICHUU
JUOIHBIN TUPUCTOP, IPOBOASIINN
B 00paTHOM HaIpaBJICHUU
JTMOKCHUJ KPEMHUSI
€MKOCTb P—N mepexoja
€CTECTBEHHAsi KOMMYTaIus
KAYIUNA MYJIbTUBUOPATOP
3aBHCUMBIN UHBEPTOP
3aKpBITOE COCTOSIHUE TUPUCTOPA
3alIOMUHAIOIIEE YCTPONCTBO
M30HUpaTeTbHbIN YCUIIUTEIb
m3nyvaroruit [T mpuGop
U3MEpEeHHe
n3MepUTeNbHas HHGOPMAITMOHHASI CUCTEMA

U3MEpUTEIIbHAS JINHUS
292

242
178
231
212
122
109
237
237
235
211
233
212
101
102
206
209
270
256
27

235

222

223
267
147
242
279
27
88
32
241
201
28
30
29



M3MEpUTEIHHOE CPEJICTBO
U3MEPUTEIIbHBIA T€HEPATOP
M3MEPUTENBHBINA MPEeoOpa3oBaTEb
UMITYJIbCHO-(Da30BOE yrpaBieHUE
HAMITYJIbCHBIN T€HEPATOP
AMITYJIbCHBIN O

HUMITYJIbCHBIN THPUCTOP

WHBEPTOP, BEAOMBIN CETHIO
WH(OPMAIIMOHHBIA CUTHAIT
MCTOYHUK BTOPHYHOTO JICKTPOITUTAHUS
WCTOYHUK MMATAHUS

Ka4eCTBO AJICKTPOHHOTO Mpubopa
KBaHTOBAsI HUTh

KBaHTOBAs TOYKA

KBaHTOBAsI SJICKTPOHUKA
KBaHTOBAsl siMa
KBAaHTOBO-3JIEKTPOHHBIN MOJYJIb
KBaHTOBBIN T€HEPATOP
KBAaHTOBBIN CUETUHK

KBAaHTOBBIN YCUIIUTEb
KBaHTOBBIN LIHYP

KBapil

KBaplIeBbIi reHepaTop

KBapI1IeBbII TeHepaTOp CUHXPOHU3UPYIOIIHUX UMITYIHCOB
KBaplIeBbI pe30HATOP
KOHBEPCHOHHBIN TPaH3UCTOP
KOHBEPTOP CONMPOTUBIICHUS
KoHTakT [IloTTKH

KOOPJUHATHBIN IE€TEKTOP

kopmyc I1IT npubopa
KOA(DPUIIUEHT MTPETOMIICHUS

KO3 (ULHUEHT CUTHAJI-ILIYM
KPEMHMI

KpEMHUH Ha U30JIATOpE

KpeMHUu# Ha carndupe

JUHEIHO N3MEHSIIOIeeCs HalpsiKeHHe

MarHuTHas IJIEHKa
293

29

263
29

181
180
261
182
27

59

237
162
183
193
186
189
195
192
194
186
184
193
264
197
197
198
155
218
233
153
103
214
264
266
268
269
209
10



MarHuTHas MPOHULAEMOCTh
MAarHUTHOE COIPOTUBJICHUE
MAarHUTHbIE UHTErPaJIbHbIE CXEMBbI
MarHUTHBIN KITFOY
MarHUTHBIA MOIYJISTOP
MAarHUTHBIN TOJIYIIPOBOIHUK
MarHuTHBIN TIPOOOi
MArHUTHBIN PE3UCTOP
MarHUTHBIN CBEPXIPOBOJHUK
MAarHUTHBIN YCUITUTENb
MarHUTOTUIPOIMHAMUYECKUN TEHEPATOP
MarHuTOIUO
MarHuTOAMDIIEKTPUK
MarHUTOPE3UCTUBHBIN CEHCOP
MarHuTOTUPHUCTOP
MarHuTOTPAH3UCTOP
MarHuTORIEKTPOHUKA
MJII ctpykrypa
MJII tpan3ucrop
MEJMLMHCKAs IEKTPOHUKA
MEJIMLMHCKAs IEKTPOHHA anmnaparypa
METaUI—IUNIEKTPUK—TIOIYIIPOBOIHUK CTPYKTYypa
METaJUI—IUIEKTPUK—TIOJYIIPOBOIHUK TPAH3UCTOP
MeTaJUIM3aLusl
MeTaJuIn4ecKas CBA3b
METAII-OKCUI-TIOIYIIPOBOJAHUK CTPYKTYpa
MHKPOONTOAIEKTPOMEXaHUYECKNUE CUCTEMBbI
MHUKPOIIPOLIECCOP
MHUKpOpEIe
MHKPOIJIEKTPOMEXAHUYECKUE CUCTEMBI
MHUKPO3JIEKTPOHUKA
MHUHHMATIOPU3ALMS
MUHUMHU3ALMS JIOTUYECKON (PyHKIIMH
MHEMOCXEMa
MHOTI'OKaCKa/IHbI YCUJIUTEIb
MHOT'OKOJIJIEKTOPHBIA TPAH3UCTOP
MHOTOCTaOWJIbHAs cXeMa
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12
12
11
15
11
13

21
15

20
16
16
21
22
24
18
53
54
31
31
53
54
36
35
54
40
41
42
36
37
o1
52
50
70
63
69



MHOTOCTAOMIBHBIA TPUTTEP
MHOTO3JIEMEHTHBIN (DOTOPUEMHUK
MHOT'O3MUTTEPHBIN TPAH3ZUCTOP
MOJYJIUPYIOIIUN CUTHAII
MOJYJISITOP

MOJIYJATOPHBIN O

MO YJISALIHS

MOJIEKYJISIPHASI IOCIIOWHAS SIIMTAKCUS
MOJICKYJIAPHBIN Ta30BbIN J1a3ep
MOJIEKYJISIPHBIN T€HEPaTOp
MOJIEKYJISIPHO—ITy4€Bast SIUTAKCUS
MOHOKPHUCTAJLI

MOII Tpansuctop

MOIIHOCTH

MOIIHBIE BBIXOJHBIEC YCHIIUTEIN
MOIIHBIN TOIYHIPOBOIHUKOBBIN MPUOOP
MOLIHBIA TPAH3UCTOP
MS—tpurrep

MYJIbTHBHOPATOp

MYJIbTUIUIEKCOP

HaHOTEXHOJIOTHS
HAHOXJIEKTPOHUKA

HauanbHas paboyasi TOUKa
HaYaJIbHBIA PEXXUM pabOThI
HEBBIITPAMIIAIOIINAN KOHTAKT
HEraTpOHHKaA

HEraTPOHHBIN YCUJIUTEIb
HEUHBEPTUPYIOLIUN BXOJ
HEWHBEPTUPYIOLIUN YCUIUTEIb
HEWHXEKTUPYIOIIUNA KOHTAKT
HEJIMHEWHOCTh

HEJIMHENHBIN PE3UCTOP

HUTpU KpeMHUs SizN,
HYJIbMEpHbIE JEPEKTHI

o0nactb 6e3onacHOi paboThI (TpaH3UCTOPA)

o0OpaTHOE BKIIIOYCHHE

oOpaTHOE HanpaBiIeHUE
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69
64
66
59
59
252
57
62
61
60
60
272
63
158
158
253
163
27
71
68
74
72
200
199
82
78
78
81
79
81
82
82
268
150
226
224
223



0JTHOBHOpaTOp
OJIHOIIOPOIOBOE YCTPOMCTBO CPaBHEHUS
OJHOITOPOTOBBIA KOMITIApaTop
OJHOCTYIIEHYATbIN TPUITEP
onHO(a3HbIN TpUTTEP
OJTHODJIEKTPOHHOE YCTPOHUCTBO
OJIHORJIEKTPOHHBIN TPaH3UCTOP
OMUYECKUN KOHTAKT
OMHYECKUH MEPEX0]T
ONIEPAaTUBHOE 3aIIOMUHAIOIIEE YCTPOUCTBO
ONEPALMOHHBIN YCUIIUTEIb
ONOPHOE HaNpsHKEHUE
ONTHYECKas CBSI3b
ONTUYECKUH MTPOLECCOP
ONTUYECKUHN PE3OHATOP
ONTUYECKOE 3alIOMUHAIONIEE YCTPOHUCTBO
onrormnapa
onropene
ONTO3JIEKTPOHUKA
ONTORJIEKTPOHHBIN IIEPEKIIF0YATEIb
OTKPBITOE COCTOSIHUE TUPUCTOPA
OTPULIATEIIbHAS JIOTHKA
oTpuLarenbHoe TuddepeHInalIbHOe CONPOTUBICHUE
napasuiesbHas oOpaTHas CBSI3b
napaMeTpU4eCKui TeHepaTop
rapaMeTpU4eCKUil YCUIINTEIb
rnaccuBanus
[MACCUBHPYIOILIN CIOU
MACCUBHBIN QUIBTP
MEPBUYHBINA UCTOUYHUK ITUTAHUS
MUI000pa3Hoe HaNpsKEHUE
MTAPODJIEKTPUK
IIJIaBJIEHUE
na3zma
IJIa3MEHHAas JIEKTPOHUKA
IJIa3MEHHBIM UCTOYHUK DJIEKTPUUYECKON IHEPTUU
IJIaHapHask TEXHOJIOTHS
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62; 279
276
276
279
278
273
274
82
84
25
88
213
92
94
91
94
96
101
98
100
88
77
76
103
104
104
105
105
106
165
209
182
32
144
145
146
142



IJIAHAPHBIA TPAH3UCTOP

MJIaHAPHO—3MUTAKCUATbHAS TEXHOJIOTUS

MJIaHAPHO—AMUTAKCUATBHBIA TPAH3UCTOP

MJIOTHOCTH YITAKOBKU MHTETPATBHON CXEMBI

MMOBEPXHOCTHOE COMPOTHUBIICHUE

MOJIBM’KHOCTh

MO3UIIMOHHO—IYBCTBUTEIBHBIN AETEKTOP

MIOJIMKPEMHUN

MOJMKPUCTATUIMIECKAN KPEMHHUI

MOJIOKUTENTbHAS JIOTHKA

MOJIOKUTETbHASI 0OpaTHAS CBSI3b

OJIOCA MPOITYCKAHUS

MOJTYIIPOBOTHUK

MOJIYIIPOBOTHUKOBASI UHTErpajbHas cxemMa

MOJIYTIPOBOTHUKOBASI AJICKTPOHUKA

MOJYIPOBOIHUKOBBINA THO

MOJIYIIPOBO/IHUKOBBIN U3Ty4aTellb

MOJTYITPOBOIHUKOBBIN ONTORJIEKTPOHHBII PHOOP

MOJIYIIPOBOIHUKOBBIN IIPUOOPEI

MOJIYIIPOBOIHUKOBBIN YMHOXHUTENIBHBIN 110/

MOPOIIKOBAsI METAJUTYPTHUs

[OCJIEI0BATEIBLHOCTHOE JIOTHYECKOE YCTPOMCTBO

MOCTOSIHHOE 3anomMuHatolee ycrpoictso (I113VY)

NOTEHLUAJIbHBINA Oapbep

npeoOpa3oBaTeb UMIYIbCOB

pUOOPHI U YCTPOICTBA KBAHTOBOM 3JIEKTPOHUKH

MPUEMHHUK ONITUYECKOTO U3ITyUECHHUSI

IporpaMMa MOJIETUPOBAHUS JUIsl aHAJIN3a
UHTErpajbHbIX CXEM

IporpaMMupyeMas Jorudeckasi MHTerpajibHas cxema

IIpoOLECCOp

MbE300NTHYECKUI AP HeKT

MbE30I0IYIPOBOIHUKH

MbE30JIEKTPUK

MbE30IEKTPUYECKUE TPUOOPHI

MbE30IEKTPUYECKUI TpeoOpazoBaTesb

MbE303JIEKTPOHUKA
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143
141
141
103
260
55

153
152
152
154
154
104
243
249
248
246
253
252
244
249
157
257
107
156
173
190
93

269
169
167
138
134
131
133
132; 136
136



paananuoHHbIE JePEKTHI
PaaOBOJIHBI
paauonepesarole yCTporucTBa
panuonpuemHuku CBY
paIroNpUEMHBIE YCTPOMCTBA
PaaOCIEKTPOCKOIHS
paspeniarmas crmocoOHOCTh
PEBEPCUBHBIN MPe0Opa3oBaTEIh
pereHepaTUBHBIN YCUITUTED
perucTp
pPEryIMpPYyEMBbIN PE3UCTUBHBINA IO
PEXKUM JBOMHON MHXKCKITMH OUTTOJISIPHOTO TPAaH3UCTOPa
PEXKUM HACBIIICHUS
PEXKUM OTCEUKHU
PEXKUM MTOKOS
pexumM porompeodpazoBaTeIs
PEKUMBI pabOThI OUIOISIPHOTO TPAH3UCTOPA
pe3ucrop
PE3KHI MEPEXO.T
PE30HAHCHBIN YCUIUTEID
pe3oHaTop
pelnelinas 3amura
PENATUBUCTCKAS 3JIEKTPOHUKA
penITUBUCTCKUE 3P PEKTHI
PEHTI€HOBCKHE JTy4H
PEHTT€HOBCKOE U3IyYeHHE
PIN—ounon
p—n nepexon
CBEPXBBICOKHE YaCTOThI
cBepxBbicokovacTtoTHas MC
CBETOBOJ
CBUY Beinpsmuresb
CBUY reneparop
CBY UC
CBY kommyraTop
CBUY orpannuunrens
CBUY anexkrpoHuka
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201
204
203
47
203
49
220
224
214
215
138
227
227
140
199
117
56
220
260
221
222
170
217
217
225
225
138
147
49
45
96
48
46
45
50
49
43



CIABUTAIOLIUI PETUCTP
CErHeTOKEpaAMHKa

CEJIEKTUBHBIA YCUIIUTEND

CEHCOp

CUITMLIU

CUJIOBAs AJIEKTPOHUKA

CUJIOBOE 3JIEKTPOHHOE YCTPOMCTBO
CHJIOBOM TMOJYIIPOBOIHUKOBBIN IO/
CHJIOBOH TIOJTYITPOBOTHUKOBBIA TPUOOP

CHUJIOBOY IMOJIYIIPOBOJHUKOBBIM TPAH3UCTOP

CKBaKHOCTh HMITYJIbCOB
criensias oopaTHasi CBS3b
CMECHUTEIb
CONPOTHUBIICHUE (DIEKTPUUECKOE)
CTPYKTYpa METal—OKCHA—TUIICKTPUK
CXEMOTEXHHKA
CUETYUK UMITYJIBCOB
TaKTOBBIN KBAPLIEBBIN T'€HEPATOP
TBEPAOTENBHOE pelie
TEH30PE3UCTOP
TepMHuUeckas 00paboTka
TepMO0oOpaboTKa
TOK TOKOS
TOUYEYHbIE 1€(PEKTHI
TOYEYHBIA TUOI
TOUEYHBII IEPEXO0]T
TOYKA [TOKOSI
TOYHOCTb
TpaBiieHHe, (OpMHUpYIOLLEe N300paKEeHHE
TPaH3UCTOpP C MPOHUIIaeMO 0a30ii
tpurrep llImurra
TPUOJHBIA TUPUCTOP, 3aTUPAEMBbII
B 00paTHOM HalpaBJICHUU
TPUOAHBIA TUPUCTOP, MTPOBOISIINAN
B 00paTHOM HaIlpaBJICHUU

ymHo)xutenbHbli CBY nnox
YCUIIUTENb MOIIIHOCTH
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151;

261
240
241
256
265
162
159
253
253
254
182
258
54

218
63

228
171
197
101
219
164
164
200
150
149
149
200
165
107
108
229

223
223

251
158



YCTPOUCTBO 3aJICPIKKHA UMITYJILCOB
YCTPOUCTBO CUJIIOBOU 3JIEKTPOHUKHU
(dhazoBoe ynpaBicHUE
(hazoBpamaresnn
(ha30BbIi AETEKTOP
(hazocaBuUTAROIICE YCTPOUCTBO
(hazoyacToTHas XapaKTePUCTHKA
(a309yBCTBHTEIBHBIIN JIETCKTOP
(u3ugecKas dIeKTPOHUKA
¢doToBOIBTAMUECKHI A DEKT
(hoTOTATbBAHMYECKHIA PEXKUM
¢doToranbpBanmgeckuii 3hHEeKT
(doToraabBaHOMarHUTHOE SIBJICHHUE
(doToreHepaTOpHBIN PEKUM
doToamon
(OTOMOTHBINA PEXUM
dboToamdnekTpudeckuii 3hHexT
dotomuTorpadus
(boTONIOMUHECIICHIINS
doTononrMepHu3aIys
dboTopesucTop
(dhotoctepeonuTorpadus
dhoToTUpHCTOp
¢dboToTpaH3UCTOP
(dhoToynpyrocthb
(OTOUYBCTBUTEIHHOCTh
(boTodNeKTpUYECKHIA Tpeodpa3zoBaTehb
(bOTOdNEKTPUIECKHIA YCUITUTENb
($OTOdNIEKTPOHHAS CIIEKTPOCKOMHUS
(b OTOdNEKTPOHHBIH TPUOOP
(OTORNIEKTPOHHBIN YMHOXKHUTEIh
94acTOTHAsI XapaKTePUCTHKA
YEThIPEXITOIOCHUK
YyBCTBUTEILHOCTD
[IUPOTHO—MUMITYJIbCHOE MOTYJIUPOBAHUE
MIHPOTHO-UMITYIBCHBIN MOIYIISTOP
3JIaCTOONTUYECKUH AP PEeKT
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175
159
110
113
111
113
111
111
131
121
122
121
122
122
116
117
116
122
123
124
125
126
127
129
138
126
119
116
121
120
119
222
183
257
177
179
138



3IEKTPOHHO—BIPOYHBIN NIEPEXO]T
SHEPIUsi UMIYJIbCa

apdext Meticuepa

sIIEpHAs JJIEKTPOHUKA

SIIEPHBIM MAarHUTHBINA PE30HAHC

Kitabda verilmis terminlar (azarbaycan dilinda)

amplitud diskriminatoru
ardicilliglt mantiq qurgular
asil1 inverslosdirici
avtoroagslor rejimi
ayirdetmoa gabiliyyati
ayirma rejimi
baslangic is rejimi
baslangic is¢i noqto
bazasina niifuz olunan tranzistor
bork cisim relesi
bipolyar tranzistorun ikigat injeksiya rejimi
bipolyar tranzistorun ie rejimlori
birastanali miiqayiso qurgusu
birelektronlu qurgu
birelektronlu tranzistor
birfazal trigger
birpillali trigger
buraxma zolag1
c¢ix1s xarakteristikasi
cix1s kaskadi
cox emitterli tranzistor
coxelementli fotogabuledici
coxkaskadli giiclondirici
coxkollektorlu tranzistor
daimi miiharrik
daimi yaddas qurgusu
dayaq gorginliyi
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147
177
32
85
86

179
258
27
242
221
140
199
201
109
101
228
S7
277
274
275
278
280
105
102
102
67
65
70
64
110
107
213



doqiqglik
doyma rejimi
dordqiitbli

diizbucaqgl gorginlik impulslar1 generatoru

diizlondirici
diizlondirici kegid
diizlondirici kontakt
diizlondirmayan kegid
diizlondirmayan kontakt
elastik—optik effekt
elektrik miigavimati
elektron cihazin keyfiyyati
elektron—desik kecidi
oks istigamat
oks istigamotds baglanan diod tiristoru
oks istigamoatds baglanan triod tiristoru
oks istigamatds kesiran diod tiristoru
oks istigamatda kesiran triod tiristoru
oks qosulma
omali yaddas qurgusu ©YQ
omoaliyyat giiclondiricisi
arimo
faza detektoru
faza dondorici
faza ilo idaroetma
faza stirtisdiiriicii qurgu
faza—tezlik xarakteristikasi
fazaya hassas detektor
fiziki elektronika
fotogevirici rejimi
fotodielektrik effekt
fotodiod
fotodiod rejimi
fotoelastiklik
fotoelektrik ¢evirici
fotoelektrik giiclondirici
fotoelektromagnit hadisasi

302

85;

165
228
183
210
211
213
234
84
83
138
224
183
147
224
222
223
223
223
224
26
90
32
112
113
113
115
111
112
131
18
116
117
118
138
119
116
122



fotoelektron cihaz
fotoelektron goxaldicisi
fotoelektron spektroskopiya
fotoelektron vurucusu
fotogenerator rejimi
fotohalvanik effekt
fotohalvanik rejim
fotohassasliq
fotolitografiya
fotoliiminessensiya
fotopolimerlosma
fotorezistor
fotostereolitografiya
fototiristor
fototranzistor
forovoltaik effekt
gozlayici multivibrator
guc
giic elektron qurgusu
giic elektronikasi
giic elektronikasi qurgusu
giic giiclondiricilori
giic tranzistoru
giiclii ¢ixig giiclondiricilari
hassasliq
xatti doyisan gorginlik
xatti doyisan garginliklor generatoru
ifrat yiiksok tezliklor
ifratyiiksoktezlikli IS
iki pillali trigger
ikinci elektron emissiyasi
ilkin gida monbaloari
impuls—faza ils idaroetms
impuls ¢eviricilari
impuls diodu
impuls generatoru (IG)
impuls tiristoru

303

121
120
121
120
122
122
122
126
123
124
124
125
126
128
130
122
279
158
161
162
161
159
164
159
257
209
208
49

45

28

237
166
181
174
262
180
182



impulslar saygaci
impulsu enina modulyasiya edici
impulsu langitma qurgusu
impulsun darinliyi
impulsun enerjisi
impulsun enina modulyasiyasi
injeksiya etdirmoyan kontakt
integral sxemlari tahlil etmak ti¢iin
modellogdirmo programi
inverslosdirmoyan giris
inverslosdirmoyan giiclondirici
is1q Otlirticlisi
IYT diizlondirici
IYT elektronika
IYT generator
IYTIS
IYT kommutator
IYT mohdudlasdiric
IYT radiogabuledicilor
IYT vurucu diod
izloayici oks alage
izolyator tizarinda silisium
koskin kegid
konversiyali tranzistor
koordinat detektoru
kvant ¢uxuru
kvant elektronikasi
kvant elektronikasinin cihaz vo qurgulari
kvant generatoru
kvant giiclondiricisi
kvant ipi
kvant naqili
kvant ndqtasi
kvant saygaci
kvant—elektron modulu
kvars
kvars generatoru
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173
179
176
182
178
177
81

270
81
80
96
48
44
46
45
50
49
48
258
259
268
260
155
153
196
189
191
195
185
193
193
188
186
192
265
198



kvars rezonator

qarigdirici

geyri—inverslayici giiclondirici
geyri—xatti rezistor
geyri—xattilik

gida moanboayi

layli molekulyar epitaksiya
maqnit acar1

magqnit desilmasi

magnit dielektriki

maqgnit diodu

maqgnit elektronikasi

maqnit giiclondiricisi

maqgnit hidrodinamik generator
magqnit ifratkecirici

maqgnit integral sxem

magnit modulyator

maqnit miigavimati

magqnit niifuzlugu

magnit rezistiv sensor (MRS)
magnit rezistor

magnit tobagasi

magnit tiristor

magnit tranzistor

maqnit yarimkegirici

MDY

MDY tranzistor

metal-dielektrik—yarimkegirici qurulus

MEMS

metal—dielektrik—yarimkegirici tranzistor

metallagdirma
metallik rabito

metal—-oksid—yarimkeg¢irici qurulusu
metal-oksid—yarimkegirici tranzistor

Meysner effekti
molumat signali
moanfi diferensial miigavimot

199
55
80
82
82
163
62
16

16
17
19

20
15
11
11
13
12
21
22
10
23
24
14
53
53
53
36
55
36
35
63
63
32
59
76



monfi mantiq 77

montiq funksiyasimin minimallagdirilmasi 52
mikroelektromexaniki sistemlor 36
mikroelektronika 38
mikrooptoelektromexaniki sistemlor 40
mikroprosessor 42
mikrorele 43
miniariirlogdirmo 51
misarvari garginlik 209
mnemosxem 51
modulyasiya 58
modulyasiya diodu 252
modulyasiya edan signal 59
modulyasiya edici 59
modulyator 59
MOEMS 40
molekulyar qaz lazeri 61
molekulyar generator 60
molekulyar—siia epitaksiyasi 60
monokristal 273
movqgeya hassas detektor 153
MS-trigger 28
multipleksor 68
multistabil sxem 69
multistabil trigger 69
multivibrator 71
miigavimot 218
miigavimat konvertoru 218
miisbat oks alago 154
miisbat mantiq 154
nanoelektronika 73
nanotexnologiya 75
neqatron giiclondirici 78
negatronika 79
noqtovi defektlor 150
noqtovi diod 149
noqtovi kecid 149

306



niifuzolunan bazali tranzistor
niivo elektronikasi

niivo maqnit rezonansi
omik kec¢id

omik kontakt

operativ yaddas qurgusu OYQ
optik prosessor

optik rabita

optik rezonator

optik stialanma gobuledicisi
optik yaddas qurgusu
optocut

optoelektron asirici
optoelektronika

optorele

ovuntu metallurgiyasi
Olcan cevirici

Olcma

Olgmo Xotti

6lemo molumat sistemi
Olgmo vasitalori

Olcii generatoru

paralel oks slago
parametrik generator
parametrik giiclondirici
passiv siizgoC
passivlosdirici tobago
passivlosdirma

PIN—diod

piroelektrik

planar epitaksial texnologiya
planar—epitaksial tranzistor
planar texnologiya

planar tranzistor

plazma

plazma elektronikasi

plazmali elektrik enerjisi monbayi

109
86
87
84
83
26
94
92
91
93
95
97
100
99
101
157
29
29
30
30
29
264
103
104
104
106
105
106
139
182
141
141
143
143
145
146
146



p—n kecid

p—n kecidin tutumu
polikristal Si
potensial gopar

programlagdirilan inteqral mantig sxemi

prosessor
pyezoelektrik
pyezoelektrik cihazlar
pyezoelektrik ¢evirici
pyezoelektronika
pyezooptik effekt
pyezoyarimkegiricilor
radiasiya defektlori
radiodalgalar
radiogobuledici qurgular
radiodtiirlicii qurgular
radiospektroskopiya
regenerativ giiclondirici
registr

rele mithafizosi
relyativist effektlor
relyativist elektronika
rentgen siialanmasi
rentgen siialari
reversiv gevirici
rezistor

rezonans giiclondirici
rezonator

sabit yaddas qurgusu SYQ
sapfir tizarinda silisium
secici giiclandirici
seqnet keramikasi
selektiv giiclondirici
sensor

Soth miigavimati

sxem texnikasi
signal-kiiy omsali
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133;

151
148
152
156
170
168
131
134
136
137
138
135
201
205
203
204
50

215
216
171
217
217
225
225
224
220
221
222
107
269
242
241
242
256
260
229
264



silisid

silisium

silisium dioksid

silisium nitrid
sinxronlasdirict impulslarin kvars generatoru
sinusoidal ragslor generatoru
sifir Olgiilii defektlor
sindirma omsali

stikunat Ccaroyani

slikunat noqtasi

stikunat rejimi

stirlisdiiriicii registr
sobokadan idars olunan inverslosdirici
Smitt triggeri

Sottki 3apari

Sottki diodu

Sottki kontakt1

stialandiric1 YK cihaz

takt kvars generatoru
tenzorezistor

termik emal

tezlik xarakteristikasi

tobii kommutasiya
tohliikasiz is sahasi

tok vibrator

tokrar desilmo

tokrar elektrik gida manboayi
tokrar elektron emissiyasi
tonzimlonoan rezistiv diod
tosviri formalasdiran asilandirma
tibbi elektron qurgular

tibbi elektronika

tiristorun agiq voziyyati
tiristorun baglh vaziyyati
ventil

ventil rejimi

Verici
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266
267
267
268
197
271
150
214
200
151; 201
199
261
27
231
233
235
234
202
197
219
164
222
242
227
62; 279
236
239
237
139
107
31
31
88
88
212
122
256



yaddas qurgusu
yarimkegirici

yarimkegirici cihazlar
yarimkegirici diod
yarimkegirici elektronika
yarimkegirici gilic tranzistoru
yarimkegirici inteqral sxem
yarimkecirici optoelektron cihaz
yarimmkegirici vurucu diod
yerlosdirma sixligi

YK cihazin gévdasi

YK giic cihazi

YK giic diodu

YK stialandirict

yiriiklik
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245
247
248
255
250
252
251
103
103
253
254
253
56
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