55 38 %45 6 W] AN/ RS 3 S 3 4 Vol. 38, No. 6
2019 4F 12 A J. Infrared Millim. Waves December,2019

X E4S:1001-9014(2019)06-0751-07 DOI:10. 11972/j. issn. 1001-9014. 2019. 06. 012

InGaAs/InP R HIZ & X InGaAs BB F=FIF 4R
A

BXAE"?, KIAY, B ow’, FEF"?, KEWT, KPE”
(1. BIFET RS MORRL2: 5 TR, B 2000935
2. hERERE AR Y EFSE AT 2T/ B R A, T 200083
3. PEFRFEBE G BRI RT R ARG F R E A5, [ 200083)

WE. R T 42 EXEST HKAE(MBE) £ K InGaAs/InP 5 7 45 Rl 4 #t InGaAs ShFE T A0 L E RN Y
v . I X ST R AT AT VR BB AR K e IR Ot B KOk & 7 A InGaAs S E A B HEAT 40 B % . & ILAE InGaAs/InP
Rz F AN — Z R As, £ K B InCaAs 35 2, 6 4% B F 00 # F 2 nGaAs(F| F| As, 2 K ) AMIE JEE By B 22 M 68
HRETIBEEERSE. AR KLEREESLDHE L, LFUERALE. FREXAFA As, £ K InGaAs I E,
B2 PR As 72 InP o % 40, 3515 FE UK 10 InGaAs/InP R , M T 32 5 InGaAs # BB, S F ok 6

X # iF:InGaAs; Fw&m#l; T HFE; AERAL

hES%ES.078 CHEEERIRAD: A

Effects of InGaAs/InP interface control on the electrical and optical
properties of InGaAs films

ZHENG Wen—Longl‘z, ZHANG Ya—Guang3, GUYi’, LIBao-Bao“”, CHEN Ze—Zh()ng'*, CHEN Ping—PingF=
(1. School of Materials Science and Engineering, University of Shanghai for Science and Technology, Shanghai
200093, China;

2. State Key Laboratory of Infrared Physics, Shanghai Institute of Technical Physics, Chinese Academy of
Sciences, Shanghai 200083, China;

3. State Key Laboratory of Transducer Technology , Shanghai Institute of Technical Physics, Chinese Academy of
Sciences, Shanghai 200083, China)

Abstract: The effects of interfacial diffusion of InGaAs/InP heterojunction on the electrical and optical
properties of InGaAs epitaxial films grown by all-solid source molecular beam epitaxy (MBE) are in-
vestigated. The InGaAs thin films are studied by X-ray diffraction, variable temperature Hall and pho-
toluminescence (PL) measurements. It is found that inserting a layer of InGaAs transition layer grown
by As, between InGaAs/InP interface can significantly improve the electrical properties of the InGaAs
epitaxial film (grown by As,), and its low temperature mobility is significantly improved. At the same
time, the abnormal blue shift of the PL peak disappears with the improvement of InGaAs optical prop-
erties. The research shows that the growth of InGaAs transition layer by As, can significantly reduce
the abnormal diffusion of As in InP and obtain a sharp InGaAs/InP interface, thus improving the electri-
cal and optical properties of InGaAs films.
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Fig. 1
GaAs/InP film (samples A), where the solid point is the exper-

(a) Temperature dependence of the mobilityof In-

imental value and the dotted line is the fitted curve, (b) tem-
perature dependence of the mobility of InGaAs/InP film (sam-
ples B)
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at varying temperatures
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