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Abstract

Growth characteristics and microstructure of AIN thin films grown by plasma assisted molecular
beam epitaxy on Si substrates have been investigated. Growing temperature and substrate orientation
were chosen as major variables of the experiment. Reflection high energy electron diffraction (RHEED),
X-ray diffraction (XRD), atomic force microscopy (AFM) and transmission electron microscopy
/diffraction (TEM/TED) techniques were employed to characterize the microstructure of the films.

On Si(100) substrates, AIN thin films were grown along the hexagonal c-axis preferred orientation at
temperature range 850-900C. However on Si(111), the AIN films were epitaxially grown with
directional coherency in AIN(0001)/Si(111), AIN(1100)/Si(110), and AIN(1120)/Si(112) at 850C and the
epitaxial coherencry seemed to be slightly distorted with increasing temperature. The microstructure of
AIN thin films on Si(111) substrates showed that the films include a lot of crystal defects and there

exist micro-gaps among the columns.
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Reflection high energy electron diffraction
pattemns of AIN films grown on Si(111)
substrate after 3 hours at (a) 800 T and
(b) 80 T, showing blurred ring pattern
and diffused spot pattern, respectively.

Fig. 1.

ol AIN et A Z7lel vAE & wA@
Yoz FAHHdE thdR Fol YHHI o
o] ARFA Fol AT HAAN, HFLET}
XEFE WA Fo] 2dE EHHAY 2 2F
e Aoz AzEc ¥ dyxAddie oHd
57t 800~850 T Atelol A& A& & F U
a2y 850 T ol E 4FR7I ved o 3
Hee o 2~32 ol¥dE HFAZY A Ado=
Watgol gEFAET olRe AFx7| AR

829



J. KIEEME Vol. 13, No. 10, October 2000.

olz27] A7ZA 234HA 44
¥ AIN wtgto] AjZto] AUEA AAT 4 A
(atomic site)2 HXE FowAy HFALE 4A
= Ao gadn oHy 4L AFeTt B
% FE4E U8 8y dojus Aoz g
t}. Auner $'7& PAMBEE o]£3}4 400~600 T
2ol A2eA AR AIN uvlute] BEHolA 4%
Z7]e] ¥AF ZFo] EAY-E RHEEDE H1ldtn
FAsl FEEA AAFSE 4L BasHo
AZIM v AZE Fo EA ¥ FAe 4FLxd u
g 2o HEdFE 1. .dYe] HIHE HAeE
Bt £ dgdas wwte] AFYAH JATE
A% E2Hog APz HHYE 80 CToldez
el s

s &7 A%

(a) spod ® seod

10 - AIN[po0Z]
1 Ww AIN 4oz AN '
10 b 04

.
" 20 30 40 s 60 70 80 " 20 30 40 % 60 7o 80

L] %

a8 20 Si(100) flol AFE AINgEe] XRDA®E S
Z (a), () 7zt 850 2 900 ColM A%
@ dute) X-4 HPAEE 23 AAd
vebgigich 24 wete BE -3 ujgo =
AAE AL Holm i, A9 BE Bare
Si(100) e} M vree Hagy.

Fig. 2. X-ray diffraction patterns of AIN films
grown on Si(100) substrate at (a), (b) 850
and 900 T, where X-ray intensity are
plotted by log scale in (a) and (b),
indicating that the films have grown at
c-axis preferential orientation. The bare
Si(100) have A and B peak
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X-ray diffraction patterns of AIN films
grown on Si(111) substrate at (a), (b) 850
and 900 C, where X-ray intensity are
plotted by log scale in (a) and (b). A
small peak of AIN(10I3) is observed
clearly in (b).

Fig. 3.
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Fig. 4. Atomic force microscopic surface image of
morphology of AIN films grown on (a),
(b) Si(100) and (c), (d) Si(111) substrate

at (a), (c) 850 T and (b), (d) 900 T Each
mms roughness is 191, 126, 38, and 46A.
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Fig. 5. Transmission electron micrographs of (a)
cross section view of AIN film grown on
Si(111) at 80 T with corresponding
selected area diffraction pattern and (b)
plan view of the same AIN film.
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