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MNEPEPACIIPEJEJIEHUE IPUMECEN
B BAPU30OHHBIX CJIOAX AlGalnAsP(InAs)
B IPOIIECCE 30HHOM NEPEKPUCTAJJIM3ALIMA

© 2025 r. MLJL. JIynuna', JI.C. Jlynun" 2, A.B. lonckas®
AHHOTanHsA. MeTOoIOM XUAKO(PAa3HON IPpaMEHTHON MU TAKCHU MTOTYICHBI CIIOH Alea In, ﬂfyAszP] _, JIe-
rupoBaHHble TeurypoM ¢ ToamuHamu 500-1000 mxm npu Temneparypax cuaresza 800-900 °C. Ilytem cTpas-
JIMBAHUsI MOBEPXHOCTH BAPH30HHBIX CIIOEB MPH CIa00M MArHUTHOM TI0JI€ ¢ HANPSDKEHHOCTRIO H = 2,4 - 10° A/M
orpezneiensl kodpdunnentsl Xomwta. Merogom Pynre — KyTTsl paccuntana u mocTpoeHa 3aBUCHMOCTB pac-
MIpeJesIeHNs] COAEeP KaHUSI OCHOBHBIX HOCUTENEH 3apsaa Mo TONIIUHE CIIOEB.

[Tpu nBIKEHUM HEJIETMPOBaHHOM XKUKOH 30HBI Al — Ga — As — P — In B mpsiMOM HarpaBJiieHHH HCTOUHHKOM
ciryxut InAs : Te, a npu IBHKESHNH JIETHPOBAHHOTO TEJUIYPOM PacTBOpa-paciuiaBa B 00paTHOM HalpaBiICHUH
HCTOYHUKOM siBIIsieTcst Bapu3oHHbIH kpuctamt AlGalnAsP. ITo sToit npuunbe, a Takke u3-3a OOJIBIIOTO 3HA-
yenust koodpunnenra auddy3un TemTypa Mocie Npoxoaa 30HbI B 00paTHOM HalpaBiIeHUH BbIpaBHUBAHUE
cozep:kaHus npuMecu Te B Clioe OTCYyTCTBYET.

Bcenencrue Bricokoro koadduipenta auddysun amoMuHus 1 pochopa 00cyKIeHb 0COOSHHOCTH TIepe-
pacripezieieHusl TaHHBIX KOMIIOHEHTOB B Bapu30HHBIX ci10siXx AlGalnPAs, BeIpalieHHBIX Ha MOJIOKKaX InAs.
Bricokast konnentpanust aromoB Al u P B ciosix, npureratomux k rereporpanuie, auddysus Te u3 InAs B
CJIOH B MPOIIECCE POCTA TETEPOCTPYKTYPHI CIIOCOOCTBYIOT OOJiee BBICOKOH mryOuHe ournctku ciiost AlGalnPAs
OT IpUMECEH TelIypa B CPAaBHEHUM CO CIOSIMH MOJUIOKEUHOro Martepuana. [ToHMxkeHne KOHIEHTpaluu oc-
HOBHBIX HOCHUTEJIEH 3apsizia B CJI0e BOJIM3M MOIOKKH, BEPOSITHO, 00YCIIOBIEHO CTPYKTYPHBIMH 1e(DeKTaMH Ha
TPaHUIIE CJIOH — MOJIOKKA.

KuroueBble cJI0Ba: TICpEKPHUCTAILTU3AINS, TBHKCHUC PacTBOpa-paciuiaBa, ToHKUE TuieHkH, AlGalnAsP,
TBEP/IbIE PACTBOPHI, BAPU30OHHAS CTPYKTYpa, JIETUPOBaHUE, TEILTYP.

REDISTRIBUTION OF IMPURITIES IN GRADED-GAP LAYERS OF AlGalnAsP(InAs)
IN THE PROCESS OF ZONE RECRYSTALLIZATION

M.L. Lunina’, L.S. Lunin’?, A.V. Donskaya*

Abstract. The liquid-phase gradient epitaxy method was used to obtain Al Ga In,_  AsP, __layers doped
with tellurium with thicknesses of 500—1000 pum at synthesis temperatures of 800-900 °C. The Hall coefficients
were determined by etching the surface of graded-gap layers at a weak magnetic field with a strength of
H =24 "-10° A/m. The dependence of the distribution of the content of the majority charge carriers over the
thickness of the layers was calculated and plotted using the Runge-Kutta method.

When the undoped liquid zone of Al — Ga — As — P — In moves in the forward direction, its source is
InAs : Te, and when the solution-melt doped with tellurium moves in the opposite direction, the source is the
graded-gap crystal of AlGalnAsP. For this reason, as well as because of the high value of the tellurium diffusion
coefficient, after passing the zone in the opposite direction, there is no equalization of the Te impurity content
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in the layer. Due to the high diffusion coefficient of aluminum and phosphorus, the features of the redistribution
of these components in the graded-gap layers of AlGalnPAs grown on InAs substrates are discussed. The high
concentration of Al and P atoms in the layers adjacent to the heterointerface, the diffusion of Te from InAs
into the layer during the growth of the heterostructure contribute to a higher cleaning depth of the AlGalnPAs
layer from tellurium impurities in comparison with the layers of the substrate material. A decrease in the
concentration of the majority charge carriers in the layer near the substrate is probably due to structural defects
at the layer-substrate boundary.

Keywords: recrystallization, solution-melt movement, thin films, AlGalnAsP, solid solutions, graded-gap
structure, doping, tellurium.
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