N
N

N

HAL

open science

EFFECTS OF GROWTH CONDITIONS ON
DEEP-LEVEL DEFECTS IN VPE AND LPE GaAs
S. Sheng, W. Wang

» To cite this version:

S. Sheng, W. Wang. EFFECTS OF GROWTH CONDITIONS ON DEEP-LEVEL DEFECTS
IN VPE AND LPE GaAs. Journal de Physique Colloques, 1982, 43 (C5), pp.C5-401-C5-403.

10.1051 /jphyscol:1982545 . jpa-00222265

HAL Id: jpa-00222265
https://hal.science/jpa-00222265
Submitted on 4 Feb 2008

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/jpa-00222265
https://hal.archives-ouvertes.fr

JOURNAL DE PHYSIQUE
Colloque C5, supplément au n°12, Tome 43, décembre 1982 page C5-401

EFFECTS OF GROWTH CONDITIONS ON DEEP-LEVEL DEFECTS IN VPE AND LPE
GaAs*

Sheng S. Li and W.L. Wang

Department of Electrical Engineering, University of Florida, Gainesville,
FL 32611, U.S.A.

Abstract. ~ Studies of the deep-level defects in the VPE and LPE GaAs layers

under various growth conditions have been made in this work, using DLTS and C~V
techniques. In the VPE grown GaAs, characterization of grown-in defects vs. Ga/As
ratio (i.e., 2/1, 3/1, 4/1, and 6/1) were made on GaAs layers grown on <100>,
<211A>, and <211B> substrates. The two common electron traps observed in these
samples were due to the EB-4 (i.e., E_~0.71 eV) level and the EL-2 (i.e., E_-0.83eV)
level. The density of these two electfon traps was found to depend on the stoichio-
metry as well as substrate orientation. For examples, in the <211> orientation
sampies, th? den§ity of EL2 was found to decrease with in?Yeasing Ga/As ratio(e.g.,
N, = 1.2x101%cm™ for Ga/As = 2/1, and reducing to 5.4x10 cm3 for Ga/As = 8/1).
A'similar result was also observed in the EB-4 electron trap. Low temperature (230°C)
thermal annealing and recombination enhanced annealing studies on these samples
showed significant reduction in the density of EB-4 trap and slight reduction in
EL-2 trap density. For the LPE grown GaAs layers, two growth temperatures (700 and
800°C) and two temperature dropping rates (1°C/min. and 0.4°C/min.) were used. The
DLTS and C-V measurements were made on these samples, and the results showed that
only EB-4 electron trap (i.e., E_-0.71 eV) was observed in the LPE GaAs samples
with 1°C/min. dropping rate. Det&ils of our DLTS analysis of the grown-in defects
vs. growth conditions in both LPE and VPE grown GaAs layers will be discussed

in this paper.

* Research supported by the U,S.AFOSR grant no. AFOSR-81-0187. The LPE GaAs
samples were fabricated by Dr. R.Y. Loo of Hughes Research Lab., and VPE GaAs
samples were provided by Dr. P.C. Colter of Universal Energy Systems,Inc.
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Fig. 1 DLTS scans of electron traps for VPE GaAs with
<211> orientation
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Fig. 2 DLTS scans of electron traps for VPE GaAs with
<100> orientation
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