MOJIEJINPOBAHUE JIPEU®OBON CKOPOCTHU DJIEKTPOHOB
B GaAs/AlxGa; xAs TETEPOCTPYKTYPE C UCIIOJIb30BAHUEM
METOJIA MOHTE-KAPJIO

B. H. Munienko

benopycckuii rocynapcTBEHHbIN YHUBEPCUTET UH(POPMATUKH
Y paANOdJIEKTPOHUKH, MUHCK
E-mail: mishchenko@bsuir.by

HccnenoBanue npolecca NEpeHOca AMEKTPOHOB ISl TETEPOCTPYKTYPHBIX
COEIMHEHUN, CHOPMHUPOBAHHBIX U3 MOJYINPOBOJHUKOBBIX MATEPUAIOB I'PYII-
et A"BY, MPOJIOJIKAET OCTABATHCS AKTYaJIbHOM 3aJlaueil, KOTOpas CBs3aHa C
pa3zpaboTkoi ObicTpoaeiicTBYtOmMMUX MprudbopoB nuanazonoB CBY u KBY. [{ns
aHaiM3a MpoLECcCOB NEPEHOCA ANEKTPOHOB B MOIYIIPOBOIHUKOBBIX MpUOOpax
C KBAHTOBBIMU SIMaMH OOBIYHO MCTOJIb3YyeTCs MPOLEAYypa pelIeHUs YpaBHEHUS
[penuHrepa coBMecTHO ¢ pemeHneMm ypaHeHus lIlyaccona [1-3]. Onnako
pSiZl BONIPOCOB, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM TAKUX 30H U OCOOCHHOCTSIMU
AIIEKTPOHHOTO TPAHCHOPTa B pealbHBIX MPUOOpaX, MPOJOJKAET OCTaBaTHCA
HE U3YYCHHBIM.

Pa3zpaboTtana nmporpamMmma MoOJEIMPOBaHUA TPOIECCOB MEPEHOCa IIEKTPO-
HOB B GaAs/Al,Ga;xAs CTpyKType C ucrojib3oBaHueM ypaBHeHuil IllpenuH-
repa u Ilyaccona [5]. B pa3paboranHoii iporpamme s MatepuainoB GaAs u
Al Ga; x As ObUTH yuTeHbl HauboJee BaXKHbIE MEXaHU3MbI PACCEsSHUS: Ha TO-
JSPHBIX ONTUYECKHX (OHOHAX, HA MPUMECSAX, Ha aKyCTHUUECKHX (POHOHAX,
MEXIOJMHHOE pacCesHUE MEXAY HSKBUBAJICHTHHIMU W HEIKBUBAJICHTHBIMU
nonuHaMu. C KCmonb3oBaHUEM Mpoleaypbl Metona Mounrte-Kapno Obuin uc-
CJIEIOBaHbl CBOMCTBA I'€TEPOCTPYKTYpPbI, 0OPa30BaHHON COEIMHEHUEM Mate-
puanoB GaAs/AlyGa; As TIpu BeTUYUHE MOJSIPHOM 107U amtoMuHus x = 0,3.
Benmnunna temnepatypsl npuHuManack paBHoil 300 K, koHIeHTpanusa snek-
TPOHOB B HEETHPOBAHHBIX CIIOSX — o= 1x10"° cM .

3aBUCUMOCTH Cpe/iHeH apeiihoBOM CKOPOCTH AJEKTPOHOB OT HANPSIKEHHO-
CTH DJEKTPUYECKOro TOJIA, IMOJYy4YeHHas IMyTeM MOJEIUPOBAHUS s
GaAs/AlyGa; xAs TeTepoCTpYKTypbl, MpeacTaBieHa KpuBoi 3 Ha puc. 1. Pe-
3yJbTaThl MOJEIMPOBAHUS TIOKA3aJlu yJIOBJIETBOPUTEIBHOE COOTBETCTBUE
AKCIIEPUMEHTATbHBIM JaHHBIM U3 [6] nis GaAs/AliGa; As reTepoCTpyKTYphI
mpr x = 0,3 u no= 1x10" cM > (kpuBas 4, puc.1). [Toqy4eHb! U HCCIETOBAIKCH
aHAJIOTMYHbIE 3aBUCUMOCTHU JIJISl OTACNIBbHBIX OOBEMHBIX CTPYKTYp u3 GaAs
(xpuBas 1, puc. 1) u AlyGa; As (xkpuBas 2, puc. 1). IIpu moaenupoBanuu
KpuBbIX 2 1 3 (puc. 1) ucnonb3oBanuch 3HAYEHHUsSI OCHOBHBIX AJIEKTpodu3nye-
ckux napametrpoB Marepuana AlyGa; As W mapaMeTpbl MOJENH €ro 30HbI
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MPOBOJMMOCTH, MPEACTABICHHbIE B [4], OJIHAKO YUYUTHIBAJIUCH 3HAUYECHUS KO-
s PuieHToB HeMapaboOIUYHOCTH JJIsl OOKOBBIX TOMUH X U L.
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Puc. 1. 3aBucumocTs apeiipoBoii CKOPOCTH AIIEKTPOHOB
OT HaNpPsKEHHOCTH JIEKTPUYECKOTO OIS

3HauYE€HHE KOHCTAHThl MEXAOJIUHHON CBSI3U D¢y u3 noauabl G B JONIUHY L
MPUHUMAJIOCh PaBHBIM 2,185-10° 5B/cM. OcraibHble KOHCTAHTBHI MEKIOJHH-
HOM CBSI3W PaBHSIUCH: Doy = 0,624-10° 5B/eMm, Dyy= 0,624-10° 5B/cM, Dyy =
0,321-109 sB/em, Dy = 1,561-109 sB/cM. BeInoiHeHHBIE HCCIICTIOBAHUS 103BO-
JISIFOT OLICHUTh OCHOBHBIC BBHIXOJHBIC MapaMeTPhbl CYOMUKPOHHBIX TPAH3UCTO-
poB, 00pa3oBaHHBIX coeAuHeHneM MarepuasioB GaAs u AlyGa; As, a Takxke
paccMOTpPETh HAIPABJICHUS ONTUMU3AIMUA TAKOTO pojJia CTPYKTYp B HANa30-
Hax CBY u KBY.
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