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AHanu3 AaHHBIX puc.l MOKa3bIBaeT 3HAUYUTEIbHYIO OOYCJIOBIEHHOCTh HHTEHCUBHOCTH
M3MEHEHHS PU3UYECKUX CBOMCTB IICHOK IPH Y-00IydeHUH TeMIlepaTypoii konaeHcanun. Hanbomee
cTabHIIBHBI CBOMCTBA IIeHOK N-PbTe, koHaeHcupoBaHHBIX IpH 620 + 630 °K.

HccnenoBanust oKa3ajiu, YTO CTETIEHb M3MEHEHUS TEPMODJIEKTPHUUECKIX CBOUCTB IJICHOK N-
PbTe npu y - 00:1yyeHUH 3aBUCUT HE TOJIBKO OT TEMIIEPATYpbl KOHJEHCAIIMH, HO U OT €€ CKOPOCTH,
KOTOpasi ONpeeNsieTcsl TeMIIepaTypOoi HCIAPEHUS [IIUXTHL.

XoJ10BCKas MOABUKHOCTh B OJUKPUCTAIUTMUECKUX IJICHKAX MOTYTPOBOTHUKOB 3aBUCUT OT
paccestHUs Kak B 00beMe KpUCTAJIOB, TaK M OT XapakTepa MpOX0KIEeHUs HOCUTENEH 3apsiia uepe3
noreHuuaigbueie Oapbepsl y 'K, npuuem BenmnuumHa RHG/|Ud CBUAETEIBCTBYET, HACKOJIBKO
saddextusHo ['K Biuser Ha Tokonepenoc. bosee 3HaunTensHoe nagenne RHo B 1utenkax n-PbTe
IpH Y - OOJyYSHUH HEXKEIH |L ¢ W JOCTaTOYHO ciaboe M3MEHEHUE XOJUIOBCKOW KOHIIEHTPAIHH
AJIEKTPOHOB (3TO XOPOIIO BUIHO HA pUC. 1) HATaIKMBAET HA MPEINIOIOKECHUE, YTO MIPH ) - O0TydSCHUH
IIPOUCXOJUT POCT BBICOTHI NMOTEHIMaNbHBIX OapbepoB y I'K. HambGonee BeposTHON mnpuunHOM
BO3pACTaHMs BBICOTHI TOTEHIMAIBHBIX OapbepoOB BHIUTCS PAAHMALMOHHO-CTUMYJIHPOBAHHAS U
tepmuueckas auddysus kucinopoaa Baoab ['K (tepmuueckas nuddys3ust Moxer ObITh BbI3BaHA
HarpeBoM o0pasnoB B mporecce oOmydenus). [lpu 3TomM, 4YeMm cuibHEEe pPa3OPUEHTHPOBAHBI
KkpuctaimuThl (Huxke Tc ), Tem Bbiie kodduiuent nuddysuu Baoias ['K 1 cooTBeTCTBEHHO BhIIIIE
MHTEHCUBHOCTH TPOHUKHOBEHUS HA HUX KUCIOPOA.
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MODELING OF CARRIER MOBILITY IN SEMICONDUCTORS AT A WIDE
RANGE OF TEMPERATURES
J. Sh. Abdullayev
Institute of Physical-Technical of the Academy of Sciences of the Republic of
Uzbekistan

Annotatsion: A modeling procedure is proposed to calculate the effect of temperature on the
mobility of both electrons and holes in semiconductor materials Si, Ge, and GaAs. It is obvious that
increasing the temperature from 0 K to 1000 K not only reduces the mobility of both electrons and
holes but also significantly reduces the lifetime of carriers. We collected the temperature dependence
of carrier mobility from experimental reports in the literature and showed that our simulation by
computer software result is inherent.

Keywords: low temperature, high temperature, carrier mobility, lifetime, modeling.

Electron and hole mobility are crucial parameters in semiconductor devices because they
determine how quickly charge carriers (electrons and holes) can move through the material. This is
vital for the performance of electronic components. Faster mobility means that devices can switch on
and off more quickly, leading to faster operation of transistors, which are fundamental building blocks
of digital circuits. This is crucial in digital circuits where speed is a critical factor. High mobility
reduces the resistance encountered by charge carriers as they move through the semiconductor [1].
This means that less energy is dissipated as heat during operation, leading to more energy-efficient
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devices. In high-frequency applications (like in radio-frequency circuits), mobility is critical[2]. It
allows for signals to be processed at higher frequencies, which is important for applications like
wireless communication. In semiconductor sensors (like photodiodes or temperature sensors), high
mobility can lead to better sensitivity and faster response times. This is especially important in
applications where rapid detection or measurement is necessary. In summary, electron and hole
mobility are critical factors in determining the performance, efficiency, and capabilities of
semiconductor devices. Engineers and scientists work to optimize these parameters to enhance the
performance of electronic components for various applications. A practical conclusion of this
modeling is to measure both electrons and hole mobility after every temperature processing of the
semiconductor devices. The model can be further extended to be. We can account for several mobility
models from equation (1), "which defines a complex mobility model[3].
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Figure I. In the temperature range from OK to 1000 K, a) electron mobility, b) hole mobility
of Si, Ge, and GaAs semiconductor materials
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1,2-DIBROMBENZOL MOLEKULASI TARKIBIDAGI ATOMLARARO TA’SIRLASHUV
QONUNIYATLARINI SPEKTROSKOPIK METOD BILAN TADQIQ QILISH.
Xudoyberdiyeva Dilafruz Boykulovna, 'Otajonov Shavkat
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Annotatsiya: Qutblanuvchanlik tenzori bo‘yicha asimmetrik xossaga ega bo‘lgan 1,2-
dibrombenzol molekulasining harakat qonuniyatlarini aks ettiruvchi yorug‘likning kombinatsion
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