Ilim hdm jdamiyet. X23.2022

Among them, Ordos had the largest growth with an  population, resources, environment and economic system
increase of 0.4583 and an annual growth rate of 0.0286%.  becomes increasingly acute. This paper adopts the method
The overall development of system coupling coordination  of system theory to construct thecomprehensive evaluation
degreeis good, and the spatial evolution pattern shows that  jndex system of population, resources, environment and
there are obvious spatial differences among cities. From economy. Based on the minimum information entry weight
2008 to 2013, Hohhot, Baotou Ordos and Ulangab all  method, coupling degree, coupling coordination degree
showed a growth trend, and reached moderate coordination, 54 other models, the comprehensive development level of

showing a good development trend. From 2013 to 2018, o HBOUUA a system from 2000 to 2019, the temporal
Hohhot and Ordos continued to show an increasing g qjution characteristics of coupling coordination degree

trend, and at the same time reached a good coordination : : . o
state, and have now developed into thg first echelon of and the spatial evolution pattern of coupling coordination

HBOUUA. Both Baotou and Ulangab showed a downward (cjiegree "‘;eg’ éjeeply d'SC‘aSS%d' The c?ulgl)llng dcgorﬂnﬁﬂon
trend, and Baotou fell faster, and both were in a moderate ~ 9€gree of Ordos improved the most, followed by Hohhot,
coordination state. Although Hohhot and Ordos have been ~ @nd attained a good coordination state in 2018. The
in a good coordination state, there is still a big gap between ~ coupling coordination degree of Baotou and Ulanqgab has a
them, which also indicates that Hohhot and Ordos still have ~ Weak ability to upgrade, and has been in a moderate
more space for development in the future. coordination state for a long time. The coupling

Conclusions. The urbanization process of HBOUUA  coordination degree of Baotou and Ulangab still has a large

continues to advance rapidly, and the contradiction between  space for improvement in the future.
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PE3IOME. Makonaga alTwiMmmnga, axoid, pecypenap, arpod-MyXUT Ba HMKTHCOOWA TH3MMHHUHT VHFYHINTH Ba
MYBOQUKIAIITUPWITAH PUBOXJIAHUIIM MHWHTAKaBHH cU(aT PUBOXJIAHUIIMHUHT MyxuM kKucmuaup. XBOYVYAna axomu-pecypcnap-
aTpO(-MyXHUT-UKTUCOANET TH3MMHUHMHT YIIaHUII JapakaCH WIITa TYIMIHPHII OOCKHYHIAH IOKOPH Aapa)kajard yJIaHWII Japakacura
KYTapuIIIn Ba alIOKaHU MyBOGHUKIAITUPHUII Japa)kacH OUpo3 TapTUOCH3INKIAH YpTada MyBOQHKINKKA Y3rapau.

PE3IOME. B craThe TOBOPHTCS, YTO CONPsDKEHHE M CKOOPAWHHPOBAHHOE PAa3BUTHE HACEIICHHS, PECYPCOB, OKPYKAIOIIEH Cpeabl U
IKOHOMUYECKOHM CHUCTEMBI SIBIIIETCS BA)KHOU YaCThIO PETrUOHAJIBHOTI'O KaYE€CTBEHHOT'O pa3BUTHUA. CreleHb CBSI3aHHOCTH CHCTEMEI Hacele-
HHUE-pecypchl-OKpyxammias cpeaa-s5koHomrka B HBOUUA moBsIcHiIach co CTaguu OOKAaTKH 10 BBICOKOTO YPOBHS CBSI3H, a CTEICHb
KOoOpArHAIMU CBA3U U3MEHUJIACh C JIETKOM HEYNOPANOUYCHHOCTU HA YMEPECHHYIO COTJIAaCOBAHHOCTD.

SUMMARY. This article states that the coupling and coordinated development among population, resources, environment and
economic system is the important part of regional high quality development. The coupling degree of population-resources-environment-
economy system in HBOUUA rised from running-in stage to high level coupling, and the coupling coordination degree changed from
mild disorder to moderate coordination.

DIFFUZIYA USULI BILAN LEGIRLANGAN KREMNIYDA RUX VA SELEN
ATOMLARINI ELEKTROFIZIK XUSUSIYATLARINI TAHLIL QILISH
0O.B.Tursunov — tayanch doktorant
Islom Karimov nomidagi Toshkent davlat texnika universiteti
Tayanch so’zlar: diffuziya, rentgen fazasi tahlili, kremniy, selen, rux, relyef, birikmalar, nanokristal, refleks, klaster, tuzilishi.
Kiwuessble cioBa: nud¢ysus, peHTreHo()a30BhIi aHANH3, KPEMHHH, CelieH, IIMHK, penbed, CoeNnHEeHNUs, HAHOKPUCTAILT, pedJieKc,
KJIacTep, CTPyKTypa.
Key words: diffusion, X-ray phase analysis, silicon, selenium, zinc, relief, compounds, nanocrystal, reflex, cluster, structure.

Zamonaviy mikro va nanoelektronika rivoji energiya  yangi turining shakllanishi katta gizigish uyg'otadi. Adabiy
tejovchi xususiyatlarga va yangi funksiyalarga asoslangan  ma'lumotlardan ma'lum bo'lishicha, kremniydagi bu_ikkilik
yangi materiallar va qurilmalarni yaratishni talab giladi. atomlar yugori eruvchanlikka ega (N - 10%°= 10%cm’®).
Shu nugtayi nazardan, nanostruktiv kremniy, begona atom-  Alohida holatda bu atomlar kichik donor va gabul giluvchi
lar bilan legirlangan kremniy katta gizigish uyg'otadi. Bun-  darajalarni yaratadi, kremniy esa 0'z navbatida valentlik
day materiallarni turli xil usullar bilan atomlar klasterlarini  zonasida o'tkazuvchanlik zonasida go'shimcha elektronlar
shakllantirish yo'li bilan olish mumkin, ammo tadgiqotlar  hosil giladi [1]. Shu nugtayi nazardan, ushbu tadgigotning
shuni ko'rsatdiki, olingan materiallar zamonaviy nano- maqgsadi, kremniy yuzasida olingan diffuziya gatlami (Siy);.
elektronikada muammolarni to'liq hal gilishga imkon ber-  (ZnSe), rentgenofaza tahlillari yordamida sirt holatini o'r-
maydi. Bu, asosan, yugori konsentratsiyaga bog'liq emas, ganishdir. Tuzilmalar tasvirlangan texnologiya cheklangan
shuningdek, konsentratsiyani va kremniydagi aralash  hajmi diffuziya tomonidan olingan. Diffuziya gatlami(Si.«
nanoklastlarning tarkibini nazorat gilish qobiliyati emas. (ZnSe), KEF-100 markali kremniyga asoslangan bo'lib,
Shuning uchun, kremniy elementar panjarasida Il va VI  (111) kristalografik yo'nalishi va 20 mm diametri bilan
guruh elementlarini o'z ichiga olgan ikkilik klasterlarning  olingan.Kremniy asosidagi gatlamlar 5 mm qalinligi bilan

31



https://doi.org/10.11821/yj2007050016
http://en.cnki.com.cn/Article_en/CJFDTotal-JJDL201312003.htm

n-o'tkazuvchanlik turiga ega edi. Kremniy yuzasining ele-
mentar tarkibini aniglash uchun "Jeol" JSM 5910 LV-Japan
markasining rentgen mikro-analizatorida namunalar ish-
latilgan ushbu tadqgiqot natijalari diffuzion gatlam (Si,);.
«(ZnSe), hajmidagi komponentlarning tagsimlanishi x = 5
mm chuqurlikka o'zgarib borishini ko'rsatdi [2]. Shakl
bo'yicha.l. diffuziya gatlamining chuqurligi bo'yicha kom-
ponentlarni tagsimlash profili berilgan. Ko'rib turgan-
ingizdek, diffuziya gatlami turi (Siy);«(ZnSe)y da, ZnSe
molekulyar birikmasining tarkibi nemonotonik tarzda o'sib
boradi, bu ZnSe molekulalariga nisbatan noanigligi bilan
izohlanadi. Bundan tashqari, ZnSe tarkibi tez o'sib, sirtdan
x =5 mm maksimal giymatga yetadi. Qatlamlarning o'sishi
cheklangan hajmda amalga oshirilganligi sababli, diffuziya
gatlamining o'sishi bilan ZnSe b molekulalarining kontsen-
tratsiyasi kamayadi, bu esa hosil bo'lgan yangi gattiq fazada
ZnSe ning molar fraktsiyasining bosgichma-bosgich pa-
sayishiga olib keladi.

InexTponHoe wsobpaxene 139

1-rasm-Diffuziyadan keyin kremniy yuzasida rux va selen
atomlarining rentgent mikroanalizatoridan olingan
natijari tahlili. (T=300 K)

Bu nugson atomlar tufayli o'zi atrofida dissotsilanish
uchun alohida atom davriy panjara topilgan bo'lsa,
shuningdek, panjara bir nugson bo'lgan elektr salohiyatini
yaratadi. Rux va selen atomlari orasidagi elektroneytral
molekulalarning hosil bo‘lishida kremniyda tagiglangan
zonasida hech ganday energiya darajasi yaratilmaydi, ya'ni
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go'shimcha zaryad tashuvchilar paydo bo'lmaydi [3].
Aynigsa, molekulalarning shakllanishi bu nugson atomlar
yugori konsentratsiyasi mavjudligini hisobga oladi. Mole-
kulyar birikmalar holatida, begona atomlarning energiya
salohiyati bir-biri bilan himoyalangan, shuning uchun bun-
day holatlarda nugson atomlar orasidagi Kulon
bog’lanishlari hisobga olish kerak. Ushbu mexanizmlar ion
alogalarining shakllanishi elektroneytral molekulalarning
shakllanishida rag'batlantiruvchi omil bo'lib, eng yuqori
termodinamik muvozanat holatini ta'minlaydi [4]. Shuning
uchun ma'lum sharoitlarda rux va selen atomlari molekulyar
birikmalarning shakllanishida ishtirok etishi mumkin. Bun-
day elektron neytral molekulalarning hosil bo'lishida yangi
elementar panjaralar (Siy);«(ZnSe)x. bunday ikkilik ele-
mentar panjaralarning kontsentratsiyasi va tagsimlanishi
asosan diffuziya, ya'ni rux va selen aralashmalari atomlarin-
ing kremniyga targalishi harorati va vaqti bilan aniglanadi.
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2-rasm-Diffuziyadan so 'ng rux va selen atomlarini
kremniyda konsentratsiya tagsimoti

Rasm bo'yicha (2-rasm) rux va selen aralashmalarning
kremniyga kontsentratsion tagsimlanishini shuni ko'rsa-
tadiki, ular alohida-alohida va bir vagtning o'zida diffuziya
bilan legirlangan. Olingan natijalarning tahlilidan kelib
chiggan holda, rux va selen aralashmalarning eruvchanligi
fargli o'laroq, kremniy diffuziya usuli bilan alohida-alohida
legirlangan. Bir vaqtning o'zida birikma bilan rux atomla-
rining eruvchanligi kattalashadi. Bu bir vagtning o'zida rux
va selen atomlari legirlangan kremniyda diffuziya usuli
bilan ZnSe tipidagi molekulyar birikmani ko'rsatadi [5].

Rux va selen aralashmalarning diffuziya usuli bilan
legirlash kremniyda texnologiyasi ishlab chigilgan va olin-
gan materiallar fundamental fotoelektrik va optik
xususiyatlarini nazorat gilish imkonini beradi. ZnSe ikkilik
birikmalar kontsentratsiyasini yaratish va nazorat gilish
gobiliyatini ko'rsatdi o'rganish tahlili shuni ko'rsatdiki,
kremniy olingan ikki tomonlama birikmalar turi (Si,)1.«
(ZnSe) , yarimo'tkazgichli lazerlar va quyosh elemnetlarini
ishlab chigish imkonini beradi.
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REZYUME. Maksimal samaradorlik va barqgaror elektr parametrlarga ega bo'lgan samarali fotoelementlarni ishlab chigish uchun
yarimo'tkazgichli materiallarni olishning hozirda mavjud texnologik usullari deyarli 0'z chegarasiga yetdi. Fotoelementlarning asosiy
parametrlarini yanada oshirish uchun yarimo'tkazgich materiallarining noan‘anaviy xususiyatlaridan foydalanish kerak yoki kashf etilgan

PO a : Tadi MG leani AN P ; : : 3R5 6
yangi fizik hodisalarni talab giladi. Mikro- va optoelektronikaning zamonaviy rivojlanishi yangi materiallar, shu jumladan A°B” va A°B
yarimo'tkazgich birikmalari asosidagi materiallar sinteziga gizigish uyg'otmoqda. Bunday birikmalarning tarmogli bo'shlig'i va panjara
konstantasi ma'lum chegaralar ichida o'zgarib turadi, chunki bunday materiallarning asosiy parametrlariga ta'sir giluvchi nopoklik
atomlarining kontsentratsiyasiga bog'liq. Ular asosida elektr va fotoelektrik xossalari keng bo‘lgan yarimo‘tkazgichli materiallar hamda
kvant nugtali super panjaralarni sintez gilish mumkin.

PE3IOME. CymecTByiomue B HACTOSIIEE BPEMsS TEXHOJIOTMYECKHE METOJBI ITOIy4EHHs ITONYIPOBOJHUKOBEIX MaTEpHANOB IS
pa3paboTku 3G dHekTHBHBIX (HOTOITEMEHTOB ¢ MakcuManbHbIM KITJ] 1 CTaOMIBHBIMU 3JIEKTPOPHU3MUCCKUME TTapaMETPaMU MPAKTUICCKH
JAOCTHUIIN CBOCTO IIpeacia. ﬂ]’[ﬂ nanLHeﬁmero TOBBIIIECHNS OCHOBHBIX MTapaMETPOB (1)01'03JIEMEHTOB H606XOIII/IMO HCIOJIb30BaTh HETpaA-
JUIMOHHBIE CBOMCTBA MOJIYHNPOBOAHMKOBBIX MAaTEpUAIOB MM TpeOyeT oOHapyKeHHbIE HOBBIX (U3MUecKHux siBieHHA. CoBpeMEeHHOE
Pa3dBUTUE MUKPO- U ONITOSJICKTPOHUKHU BbI3BIBACT UHTECPEC K CUHTE3Y HOBBIX MAaTECPUAJIOB B TOM YUCJIE U HA OCHOBE IIOJYIIPOBOAHUKOBBIX
coenmnuennit A°B® u A’BS. [TockonpKy IIMpHHA 3aNPELICHHON 30HBI U NOCTOSIHHASA PEILETKU TAKMX COSAMHEHUI MEHAIOTCS B ONpene-
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JICHHBIX IIpeaeciax, B 3aBUCUMOCTU OT KOHHUEHTPALUU IIPUMECHBIX aTOMOB KOTOPLIC BJIMACT Ha q)yHIIaMeHTaJII)HBIX napamMeTpax TakKux
MaTepuanoB. Ha UX OCHOBE MOXHO CHHTE3UPOBATh MOIYIPOBOJIHUKOBBIE MaTepPHaibl C INUPOKUM IHANa30HOM 3JEKTPUYECKUX U POTO-
DJICKTPHUYICCKUX CBOfICTB, a TaKiKE CBEPXPECUICTKH C KBAHTOBBIMU TOYKaMH.

SUMMARY. The currently existing technological methods for obtaining semiconductor materials for the development of efficient
photocells with maximum efficiency and stable electrical parameters have almost reached their limit. To further increase the main pa-
rameters of photocells, it is necessary to use non-traditional properties of semiconductor materials or requires discovered new physical
phenomena, The modern development of micro- and optoelectronics arouses interest in the synthesis of new materials, including those
based on A®B® and A’B® semiconductor compounds. Since the band gap and lattice constant of such compounds vary within certain lim-
its, depending on the concentration of impurity atoms, which affects the fundamental parameters of such materials. Based on them, it is
possible to synthesize semiconductor materials with a wide range of electrical and photoelectric properties, as well as superlattices with
quantum dots.

QUYOSH BATARIYASINING SAMARADORLIGI VA BOSHQA
PARAMETRLARGA ALOQADORLIGI
D.R.O’rinboyev — stajyor o qituvchi
A.X.Suvanov - stajyor o gituvchi
J.X.Suvanov - stajyor o gituvchi
Namangan muhandislik-qurilish instituti
Tayanch so’zlar: SC-quyosh elementi(Solar cell), AM-Atmosfera massasi, FF-to‘ldirish faktori, VAX-volt- amper-xarakteristka.
KnroueBbie ciaoBa: CK-conneunsiii aneMent, AM-macca atmocdepsl, FF-akrop 3amonnenns, VAX-BonbramnepHast XapakTepH-
CTHKa.

Key words: SC-solar cell, AM-atmospheric mass, FF-fill factor, VAX-volt-ampere-characteristic.

Har xil vagtlarda a-Si:H quyosh batareyasining samara-  yorug’lik kirib borishi hali ham davom etadi (hisoblashlar-
dorligi va boshqa parametrlarini hisoblash uchun, Ularga g3 4.0 energiyaga mos keladigan 1,, = 0.31um giymati
yorug-lik tushishini turli hil burchaklari 8 va “finger-plane ishlatilgan a-Si:Hning 4,0 eVga myaqin energiyadagi
of incidence” mos keluvchi burchaklar W (1 va 2 rasmlarga i hanli N 3 ’ Py Si'H dagi
garang), yoki quyosh batareyasi parametrlarini o‘rtacha har ~ 0 tkazuvehanhigl s-rasmga q_arang),’ o U a-l-H cdagl
xil vaqt oralig‘ida hisoblash uchun, biz quyoshning ixtiyo-  tadiq soha E; ga mos keladigan to’lgin uzunligi. 3(1) =
riy vaziyatlari uchun quyosh spektrini bilishimiz kerak, @ _ ; ishliai hirli
masalan atmosfera massasini o‘zgarishi Christian Guey- o [()A/2mhe flotonlarm/rl]g spectral - zichligi,  birlik
mardning tomonidan gilingan ish ma’lumotlaridan foyda-  maydonga tushishi, je_fc(”)va jh‘gé”) A toclginuzunli monox-
lanib _buni amalga oshirish mumkin [17]. Amaldagi  yamatik nurdan gisqa tutashuv ogimiga ikkinchi va uchin-

Ec?sﬁgz? '?)l;lraﬁglrjlg?r?i’ %%gts hAt\)'(a/ltSrezgs|;'?Aniagadr?l:“glni\slﬁ chi gismlardagi elektronlar va teshiklarning ulushlari ko’rib

shartlari uchun nurlanishning quyosh batareyasi yuzasiga ~chiqilgan.

normal tushish holatida hisoblash mumkin. Shunga gara- (L-m)a, 129 (TS (2)

! ! . . ! p(s) _
may, umumiy formula quyida yozilgan bo‘lib, ular giya 9 (Z'ﬂ)_1—R"(S’(/l)Rp“’(ﬂ)em[—Za d +d+d )JX (2)
tushgandagi nurning mumkin bo‘lgan s —va p — qutub- 4ot 45 e n
langan gismlarini hisobga oladi. x{exp(-a,z) +RPY) (/1)exp[— 2a,(d, +d +dn)]e><p(aﬁz)}
- E——i— x P _ a-maf PP m . _1/0n
o \'“C"i'm XS A4 in 1-RPS) WRPS) (Wexp[-2ax(dp+da+dy)]  1-(aaln)?’
G Sl 47O = APORY) Dexpld, +d + dy). ©)
:1"* 110 va
a AP _ a-mad PP L _LB/op
' ' Lp T _pPO)3ypPs) _ — 7
: : : 1-RY (DR, S (Wexp[—2ax(dp+d+dy)]  1-(aply)
I A U A V™ A VAV AP = ATPORYSD Wexp[—2a,(dy +d +dy)]. (4)
formuladagi I7*”(1) (1)- tenglamadagi integral ifodasi
1-rasm uchun ogim zichliklarini j/sva jrs hisoblash orgali

foydalanish mumkin. 17 (\)ning o’riga (2), (3), va (4)
dagi yorug’likning s- qutublangan gismi uchun intensivligi
3(1)/2 va yorug’likning p-qutublangan gismi uchun bir xil
intensivligi J(1)/2 bo’lib ko’rinadi (1)da.
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Qisga tutashuv tokening umumiy zichligi, yuqorida ay-

tib o‘tlganidek 4- rasmda ko‘rsatilga quyosh spektrlarining 9r 2
I1(4) g’oyib bo’ladigan kichik (masalan deyarli monoxro- st [/ N 13
matik)gisimlarining ulushlarini yig’ish yo’li bilan hisoblash of o A%~ 1o
mumkin. =l 12‘?’%\ s
Jsc =3 110 SOIGse +Jnse) + G2k +nkelda (1) ) S e T I
Buyerda 4,, — quyosh spektridagi eng gisga to’lgin uz- ] * Huensy >
unligi, unda quyosh batareyasining faol mintagasiga 3-rasm
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