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KBAHT YPAJIU TETEPOCTPYKTYPAJIAPJIA UKKH YJIYOBJIA
KOMBUHALUSAJTAHI'AH XOJIATJIAP 3UYJIMT UHUHI' ®OTOHHHUHI IOTYBUYHN
IHEPI'USICUT'A BOFJIUKJINT U
npog. Ipkaodoes Y.H., maanu ooxkmopanm Caituooe H.A., manaba Faipamos C.H.

KBanT ypamapm acocumard aHWK TYFPHCOXAIH TE€TEPOCTPYKTypaslap y4UyH KBaHTJIOBUH
MarHuT MaWJOHHWJA WKKWA YIYOBIM KOMOWHAIMSUIAHTAaH XoJIaTiap 3WWIMTHHUHT XapopaTra
OOFNIMKJIUTHHU KYpHUO YHKAMMH3. [1] wiamui-TanKuKOT uWIIKMAA, KaTUHIUTA 14 HM, TYCHUK
Katnamiiapuaa osruHa (3%) amomuuil apanamras, GaAs/AlGaAs kBaHT ypanu, 0KOpU cudaTiu
TeTePOCTPYKTypajap TaAKUK KWJIUHTaH. YOy rerepocTpykrypanap 4K xapoparnma ypranuiaras.
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Marnut maiinonn 6ynmaranna, GaAs KBaHT YpaCMHUHT TabKUKJIaHTaH coxa keHrmru 1,464 5B ra
teHT Oynamu. 1-pacmna T=4 K xapopatna Ba B=9 Tn kBantnoun Maraut maiinonuaaru GaAs d=14
nm (Nz=1) KBaHT ypacu y4yH UKKH YIT4OBIH KOMOMHANMSIIAHTAH X0JaTIap 3UWIMTMHUHT (POTOHHUHT
IOTYBUM DHEPTUSICUTa OOFIMKIUTH KeNTHpuirad. YmoOy rpaduk dopmyna Oyiinua amanra
OLUIMPUWIITAaH COHJIM XUCOOJIaluiap acocuja KypwiraH. l-pacMza 3apsij TallyBUMJIAPHUHT JAUCKPET
Jlangay carxjapu coHm 14 ra TteHr. by uykkwiap (3apsn TamryBYWJIApHUHT JTUCKpeT Jlanmay
carxjapu (N '=14)) GaAs KBaHT YpaCHHUHI pyXcaT 3THIITaH coxXacuaa KysaTwiaaad. Yuma, T=4K,
ha,

kT=410"5B, =50, kKT << hw,. 6ynranna ho, =0,02 €V xBaHTIOBYM MarHUT MaiiJoHUAArH

WKKA VJIYOBIM KOMOMHALMSUIAHTaH XOJaTiap 3WWIMTH Kypcarwirad. by Xomnma, 3apsn
TanryBUMIapHUHT JlaHay caTXIapy YarIaHUIIN JKy/1a KyUCU3 Ba UKKH YITYOBITN KOMOMHAIIMSIIAHT aH
XOJIaTiap 3UWIMTH ujean (opMmaaaH YeTIaHWIIHH ce3Maiau. YmOly rpadukaa BaJeHT coxa Ba
YyTKa3yB4YaH COXa CHMMETPUK DHEPreTHK CIEKTpiap cudaTuaa OoIuHTaH. Y Xoijaa, OOUUIaHFUY
(NLvy=0) man Ni()=6 raua 6yiraH TSHMKIAPHUHT AUCKPeET JIaHaay caTXj1api KBaHT ypacu BaJIeHT
coxacuHUHT MmudTUaaH (MoToNMOrMaaH) roKopuaa oynaau. llynunraek, 60mka, 2IeKTPOHIAPHUHT
nuckpet Jlannay carxjiapu KBaHT ypacu YTKa3yBYaH COXaCMHUHT TyOuaH mactiaa Oyiamu.
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1-pacm. T=4 K xapopamoa eéa B=9 Tn xeanmnosyu maenum mavoonuoazu GaAs/AlGaAs (d=14

nm) K8aHm ypanu 2emepocmpyKmypaniapoa UKKY YI4oeiu KOMOUHAYUAIAHSAH X0Aamaap
SUUTUCUHUHS (POMOHHUNZ I0MY8YU IHEpausAcU2d OOTUKIULY

2-pacMmjia XapOpaTHUHT KBAaHTJIOBYM MAarHUT MaiiioHu Tabcup dtranga GaAs/AlGaAs (d=14
nm) KBaHT Ypaiu, TYFPH COXalIM TIeTepOCTPyKTypajlapja HKKHA YIYOBIM KOMOHMHALMSIIAHTaH
X0J1aTiIap 3UWIMTUHUHT (POTOHHUHT IOTYBYM SHEprusicura OOFJIMKIUTUTA TaAbCUPH KypcaTuirad. by
ep/Ja KBaHTJIOBYM MarHUT MaiI0HH HHAYKIUSA coHr 9T ra TeHT Ba 1\/]%;; (v, E22(B,T,d,Nf’,nz))
rpadukiap 4 K, 20 K, 40 K, 60K, 77 K xapopatnap y4yH Kypwirad. 2-pacMaa KYpuHAO TYpUOIHUKH,
xapopar optuuiu Oninan Jlannay caTxJIapuHUHT KeCKUH YYKKHIIApU CUJUTUKIIaHa Oopaiy Ba eTapianya
IOKOpM XapopaTyiapia JUCKPET SHEPreTUK XOoJaTiap 3UWIMKIAPH SXJIUT SHEPreTHK CIEKTpJiapra
aitnananu. Yoy HaTHKanap KBaHT Ypacu KAJIUHIUTY Ba MarHUT MaliJOHIap y3rapmac Oyirad Xoyat
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y4yH OJIMHIaH. XapopaT OpTHIIM OwuiaH 3apsja TamyBuwiap Jlannay caTxXJIapuHUHI KECKUH
YYKKHJIApU CHIUTHKIIaHa Oopanu Ba kT ~ hwSV0ynranna acra cekuH Wykoano keraau. [IlyHUHTICK,
erapinu4a kopu KT > hAw? I\iji‘;(hv, E2%(B,T,d,Nf’,ny) ) xapopaTiapza ynap KBaHT IMACHHUHT
SXJIUT KOMOMHALMSAJIAHTaH XOoJlaTjIap 3UWINIUra aillaHagy Ba KBaHTJIOBYM MarHUT MailJIOHUHUHT
TabCUPUHU ce3Mail Kojaau. byHIaH Tamlkapu, XapopaT OpPTHUILM OWjaH pyxcaT ATHITaH KBaHT
¥pacuga SJEKTpOHJIAp Ba TEUIMKJIAp SHEPTUs caTxJIapd KBaHTJIAHUIIM OwusaH OOFJIMK 3apsij
TamryBumiiap Jlanjgay caTxJIapuHUHT KECKMH YYKKHJIApU XaM acTa CeKuH cuiutukianaan. by T=40K,
kT=3,5-10° 5B, kT ~ hwS’6ynranna KBaHT YPACUHMHT 3apsi TallyBumaap auckper Jlammay
CaTXJIApUHUHT ce3mIMan Koaumura o6 kenaan. 77K xapopatna, GaAs/AlGaAs KBaHT YpacUHHUHT
pyxcaT 3TWITaH coxacuaa IuckpeT Jlanmay caTxiapu Jespiu ce3WIMaid Ba MarHUT MalJOHU
OyMaraH XOoJJard UKKHU YITYOBIM KOMOWHAIMSUIAHTAH XOJaTiap 3UWINTY OuiaH Oup Xui Oynasu.
bynnan kenu® yuMKaguK{, KBaHT YpPaCUHMHI YTKa3yBUaH Ba BAJIEHT cOXajlapuia WKKU YIYOBIU
KOMOWHAIMSJIAaHTaH  XOJIaTiap 3HWINTH kT < hw® Oynranma Ky3aTwiaagd. XapOpaTHHHT
0.5kT~hws’ napaxkacuian 00muTad KBaHT YPACHMHUHT PyXcaT 3THIITaH coxacu Jlanmay carxjaapu
KBaHTJIAHUIIM OuiiaH OOFNHMK OYiraH WKKM YIYOBIM KOMOWHAIMSUIAHTAH XOJjaTiap 3UYINTU
Ky3aTHJIMaiIu.
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2-pacm. B=9 Tr keanmnosuu macnum matioon mavcupuoa, xapopamuune GaAs/AlGaAds (d=14
NM) KeaHm ypanu, myspucoxaiu 2emepocmpykmypaiapod UKKu ya406au KOMOUHAYUSAIAHSAH
Xonamuap 3udIUSUHUHS YOMOHHUNS I0MYBYU IHEpIUAcUead DONUKIUSUSA MALCUDU.

By xonatma, ynuyamnuiap UKKU YITYOBIM KOMOWHAIUSUTAHTAH XOJATNap 3UWIMNTHHUHT SIXJTUT
CIIEKTPUHU Oepaau. we’ MAarHUT MailIOHMHHMHT IMKJIOTPOH YacTOTAaCH Y3rapHWINU KBaHT ypacupaa
3apsil TallyBYMJIApHUHT JUCKpeT JlaHaay caTrxjiapu opacuaard SHEpPreTHK MacopaHu Y3rapTHPa/IH.
Ymby pacmiapaaH KYypHHUO TypuOAWKH, KBAaHTJIIOBYM MArHUT MaWIOHW WHAYKIUSCH OpPTHUIIA
OwunaH, 3apsii TallyBYWIAPHUHT OUcKpeT Jlanmay carxjiapu YYKKWJIAPUHUHT Y3rapuilura jsra
Oynamus.

by wmna Tyfpu OypyakiM KBAaHT Ypajap acoCHIAru TIeTepoCTPYKTypajapaa
KOMOMHaIMsIaHTaH (OupIamran) XoaaTiap 3UWIATH OCIIISIUSICUHIHT Ky4IH MarHAT MaiIOHUTa

OOFNMMKIUTH Ypra"wirad. HaHoymaamim TYFpu coXalid TeTepOoCTPYKTypajiap/ia KBAaHTIOBYM MarHUT
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MalJOHMHUHT KOMOWHAIMSUTAHTAH —XOJariap 3WUWIMTH XapopaThra TabCUPH YPraHUITaH.

KBaHTIOBYM MarHuT MaJOHIapUIa KBAHT YpaJlapUHUHT UKKH YII9aMId KOMOMHALMSIIAHTaH X0J1aT

SUYWIMTMHUHI Xapopartra 60FJ’II/IKJ’II/IFI/IHI/I XI/ICO6J’IaH_I Y4YYH SAHI'M MaTEMAaTUK MOACIIb HIL1ad YUKUJIT'AH.

Taknud sSTUaTaH MOIETh HAHOYIYAMIIM, TYFPU COXald, NapaboiuK KOHyHTa OVHCyHYBYH

AUCTICPCUSIIN HpI/IMS'/TKaSFI/I‘IJ'IapI[aFI/I SKCIICPUMCHTAJl HaTHXKaJlapHU I/ISOX,J'I&ﬁI[PI.
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KREMNIYDA I111-V BINAR BIRIKMALARNI SHAKILLANTIRISH SHARTLARI.
X.M. lliyev, S.B. Isamov, B.O. Isakov, R. Sobirjonov, V. Sultonov

Annotatsiya. Yorug‘lik diodlari, lazerlar, tezkorligi yuqori bo‘lgan maydonli tranzirtorlar kabi
elektron qurilmalar, samaradorligi yuqori bo‘lgan quyosh panellarini ishlab chiqishda asosiy material
hisoblanadigan 111-V binar birikmali yarimo‘tkazgichlarga bo‘lgan qizigish tobora ortib bormoqgda.
Lekin I11-V binar birimali yarimo‘tkazgichlar sanoatda hom ashyo sifatida noyob va qimmat material
bo‘lganligi sababli, ularni kremniy kabi sanoatda hom ashyo sifatida ulkan zaxiraga ega va olinish
texnologiyasi yaxshi o°zlashtirilgan material asosida shakillantirish dolzarb masalalardan biridir. Shu
munosabat bilan ushbu ishda kremniyda I11-V binar birikmalarni shakillanish shartlari haqida so‘z
yuritilgan.

Kalit so‘zlar: kremniy, I11-V binar birikmalar, kristall panjara, sirt va sirt oldi gatlam.

Ma’lumki elektronika sohasida eng ko‘p qo‘llaniladigan asosiy yarim o‘tkazgich material
kremniy hisoblanadi. Yer shari qatlamida kremniy zahirasining ko‘pligi, standart olinish
texnalogiyasining mavjudligi kabi bir qator ustun jihatlari bo‘lishiga qaramay, kremniyning
tagiglangan soha kengligi, zaryad tashuvchilarning harakatchanligi, energetik zona tuzilishi kabi
asosiy parametrlari, hozirgi jadal rivojlanib borayotgan elektronika sohasi talablariga javob
beraolmayapdi [1,2,3]. Shuning uchun bugungi kunda kremniy xossalarini tubdan o‘zgarishiga olib
keluvchi 111-V binar birikmalarni kremniyning sirt va sirt oldi gatlamida hamda kristal panjarasida
shakillanishini o‘rganish ilmiy va amaliy ahamiyatga ega [4,5,6,7].

Nazariy jihatdan kremniyning gaysi sohasida I11-V binar birikmalar shakillanishiga garab

shartlarni quyidagi ikki sinfga bo‘lamiz:
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