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TYFPU COXAJIHU T'ETEPOCTPYKTYPAJIAPJIA ®OTOH SHEPTHUSICH
IOTWJINIINJIA KBAHJIOBYU MATHUT MAUJTOHUHUHT UKKH YJIYOBJIN
KOMBUHANUAJAHI'AH XOJIATJIAP 3MYJINTUT'A TABCUPHU
npod. Ipkadoes Y.U., Tasgny noxkropant CaiingoB H.A.

HamaHran MyXaHIuCJIMK-TEXHOJIOTUSI HHCTUTYTH,

MabiyMKH, TamKd oMUuIap (Xapopar, MarHUT MaiJOHW Ba OOCHM)HUHT KBAaHT YI4aMid
TeTEPOCTPYKTypajapra TabCUPH 33 151/ TAITYBYMUIAPHUHT SHEPTETHK CaTX X0JaTIapy Y3rapuIlnra Ba,
HaTWXKaJga, MArHUTOONTHK IOTWJIMIN YETapaCHHUHT CHWJDKUIIHWTa oiu0 kenaaw. Haxoymyamum
SIPUMYTKA3TUWIAPHUHT MArHUTOONTHK FOTWIWII CHEKTPU pyxcaT OSTWITaH COXAaHWUHT TYPJIH
MUHUMYMIIapH Opacuaru dHepreTuk Macoda OninaH aHuKIaHaau. byHnaH kenub YuKaJuKe, KBaHT
YPACUHUHT TabKUKJIAHTAH COXACHU KEHTJIMTY TAIIKK OMIJLIAP TabCUPHIA EKU TOPASIAN, €KW KEHTasIH.
[1] unMuii MouiapaH MabJIyMKH, KBAaHTJIOBYM MArHUT MaWJOHUHUHI WKKHA YIIYOBIM 3JIEKTPOH
TU3UMJIApra TAbCHPU KBAHT Yypajapja 3aps] TallyBUWIAPHU KBAHT ynuiad TypHII HAaTHXKacHa
nano OVIyBUM XKyaa KU3HUK QU3UK XyCYCHUATIAPHN HAMOWHII KHJIa IH.
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Ym0y KBaHT uekJjall HaTWXKacKuia KBaHT ypacuaaru 3apsii TallyBUMJIAPHUHT UKKU YIIYOBIIN
KOMOMHAIMSUIAHTaH XoJlaTiiap 3uwinrd Ban XoBa CUHTYISIpIUTMHUA HAMOWHIN Kuiaaw. Y epia,
ujean 4eKCU3 HOJb YI4aMiIu naHxapa (KBaHT HyKTa) OViraH xo/a, KOMOMHAIMSIAHTaH XOoJaTiap
3UWIMKIIAPU SHEPTUSHUHT aHUK KUMMaTiIapyu YUyH YEKCU3IMKKA UHTHIIAIN.

Kyn conparu Mkku Ya4oBiIM KOMOMHALMSAJIAHTaH XOJaTjiap 3UWIMKIAPUHU OUTTA SHEPrus
KuiiMatu OusaH yerapanaii, (paBKyJIOTAA IOKOPH MAarHUTOONTHK IOTHIIUIIL, IOKOPU TEPMOIIEKTPHUK
IOPDUTYBYM KydY, KBAHTJAHTaH 3JEKTPOH YTKAa3yBUAHJIMK Ba XOKO30Jap KabW axoWnd ¢u3uk
XycycusiTiapra onu0 kemaad. Ymly XycycHATIapra acocjaHraH TaTOMKJIAp, SHTH, MyXHUM
HAaHOTEXHOJIOTUK KypHJIMaap Ba 3JIEKTPOH acO00Iap spaTUIININUTa OTHO KEIUIIA MyMKUH [2].
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1-pacm. T=4 K xapoparna GaAs/AlGaAs xBant ypamu (d=14 nm) 1yFpu coxaiu
reTepoCTpyKTypajapAa (OTOH SHEPIrUsAcH IOTHIMIIMIA KBAHJIOBYM MArHUT MaWJOHUHUHT UKKU
Yym4oBiIM KOMOMHALMSATIAHTaH Xonamiap 3uwinrura Tabeupu [1]. Xycycan, [3-4] unmuii umga, xap
XWJI TOKJIap/ia UIIOBYM TYPJIU TYJIKUH y3yHIUruaary (OuHadua, KyK, sl paHriin) HyplIaliiiuimg
InGaN/GaN kBaHT ypanapu acocua reTepoCTpYKTypaJapHUHT UKKH YITYOBIM KOMOMHAIUSIAHTaH
XoJaTiap 3UWIMIKM TaJKUK KWwiMHrad. HaTikamap mIyHH KypcaTaauku, TOK OpPTTHUPHUITaHJA
HYPJIAHUIIHUHT KYK CHWDKWIIA WKKMA YITYOBIM KOMOWHAIIMSUIAHTAH XOJaTiap 3WWINTHHUHT
y3rapumu Ownan Oornmuk. Ym0y wmima, InGaN/GaN kBaHT YpacHHHHT HWKKH YITYOBIH
KOMOMHAIMSIIAaHTaH X0JIaTiIap 3UWIMTMHUHT MarHUT Maiiionn 6ynmaranna Ba T=300 K xapopatna
¢doToH roTHIMIIMra OOFTUKIUTH Tonwirad. by epaa InGaN/GaN kBaHT ¥pacu TabKUKJIaHTaH COXACH
kenrnuru Eg(0)=3.2 eV ra tenr.
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CAPACITANCE VOLTAGE CHARACTERISTICS
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Annotation: This study investigates the Schottky barrier diode, specifically on n-type
materials, drawing parallels with the abrupt p*n diode for analytical purposes. The solution of the
Poisson equation enables the determination of critical parameters such as the depletion width (W) for
an externally applied voltage to the metal (V), with N, representing the doping level of the n-type
semiconductor. By summing the contributions of each allowed electron, this research provides
insights into current calculations in the Schottky barrier diode, laying the foundation for its practical
applications.

Keywords: schottky barrier diode, depletion width, depletion capacitance, electric field
profile, metal-semiconductor junction, n-type semiconductor, poisson equation, thermionic emission,
electron distribution, current flow, schottky barrier height, energy bands, zero bias operation.

Once the Schottky barrier height is known, the electric field profile, depletion width, depletion
capacitance, etc., can be evaluated the same way we obtained the values for the p-n junction. The
problem for a Schottky barrier on an n-type material is identical to that for the abrupt p*™n diode,
since there is no depletion on the metal side. One again makes the depletion approximation; i.e., there
is no mobile charge in the depletion region and the semiconductor is neutral outside the depletion
region. Then the solution of the Poisson equation gives the depletion width W for an external voltage

applied to the metal IV
_y)11/2
W = [Z‘S(Z+d") (1)
Here N, is the doping of the n-type semiconductor. Note that there is no depletion on the
metal side because of the high electron density there. The potential V' is the applied potential, which
is positive for forward bias and negative for reverse bias. Consider the Schottky barrier band diagram
shown on figure 1 at zero bias. The Schottky barrier between a metal and semiconductor is shown in

equilibrium (at zero bias) with the electron distribution shown on the right
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