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Table I  Growth Parameters of Two Pairs of GaN Films

R 2 A
1A 1B 2A 2B
IR 1) (+)e | (=)e | (+)e | (=)e
I LT R /500 m 10nm | 20nm 10nm 10nm
TMGa AU H#E/C 1050 950
A K/ T 1050 1050

3 SR

¥ B X GaN/(+ ) ¢ALOs F GaN/( - ) c-
ALOs FESA T BIFRZ 29 A 1 B, BUAREE —X) GaN i
JE R T8 A B, (R ATTED SOt AN ) B, ]
1(a) s, ZEMB AN GaN/(+ ) eALOs( R
0 1A), A PEBHAE S A GaN /(- ) eALOs( FRZ
0 AB), B A i Sk B4R O A T ). M LA I &
5, GaN HRESK HE Ga A, X P4~ GaN
JBEEN A [F]—r ep L[] — 4 AR, AN R AR
S AR IR 2, Bk, ARIBUE GaN W] fig 5
TN R L TP AN ] (O G R A 0%, e IR — s, A
ERUEL 2% b 2 3 e i S 2 1 A A o i, T AL TR K
W Ga AHIIEIL. 2 T HIF S8 31X — 453, 16 55 — X4 XUl

(10nm) # € FAEK GaN HBE 7EREA R KT B,
BT TMGa A2 A6, I0E A K S A AH
[, % T8 — % FEdh, TMGa RAETRK Z G T
1030°CH BN R G, M0 T 28 — X #E 5, TMGa
JEAENCHE 2 T 950 CH M N R 4E. 25 4 A fh 4
BIRTEE 1(b) H, 200 2A, 4004 2B. WK, #
i 2A PR ALL 1A P BREAKRIEZ, 2B 5 1B
HH ], #BE%E B . PR, ] BAG % R (AF A T2 v
B, HS TMGa ARG IR EAT K. TMGa i
ONER L O PR AR, PR (AR, B Ah, FE AR 1A F12A
WL SN AT R RE— B IR

B 1 (a) FI(b) 20 504 55— SR 0 RAT 4B 2 GaN/A O
Bt 1 1 DR RE B, SEA 2 (4 ) e-A 1203 #HE, AT R(= )e-
Al203 # .

FIG.1 Plan-View Photos of First and Second Pairs of
Unintentionally Doped GaN/Al:03 Samples at (a) and
(b). Respectively. In each photo. the sample at left-
hand side is GaN/( + ) ¢-Al203. and the sample at
right-hand side is GaN/( - )e-A1205.
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FIG.2 SEM Images of Plan-Viewing Samples (a)
and (b) show the surfaces of GaN/(+ )e-A120:and its

substrate, respectively. (¢) and (d) show the surfaces

of GaN/( - )e-A1:03 and its substrate. respectively.
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FIG. 3 (a) and (b) show a cross—sectional TEM
image of sample GaN (+ ) ¢-ALl03 and its CBED.
respectively. (¢) and (d) show another cross-sectional
TEM image of sample GaN/( - ) ¢-ALOs and its
CBED, respectively.
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Table 2 N/Ga, O/N and C/N Atom Ratios at

Surface and Inside of GaN Measured by Auger

Scanning Probe
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FIG. 4 (a) and (b) show superficial atom
structure of (0001) GaN and (000 1) GaN films,
filled circles representing Ga atoms and open

circles as N atoms.
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Difference Between GaN Films Grown on Two Opposite
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Abstract: Two pairs of GaN films are grown on two opposite ¢-A 1203 substrates by metal-organic vapor phase epitaxy. These

films are studied by scanning electron microscopy, Auger electron spectroscopy and converged beam electron diffraction. It was

found that the GaN film on the cface forward to Al:0sseed had [ 0001] polarity and its surface—pits related to the film defects

and its N/Ga atom-ratio was small. But the GaN film on the cHface backward to the seed had [ 000 1] polarity and its surface—

pits related to the substrate morphology and its N/Ga atom-ratio was large. T he mechanism for forming different color in both

buffer layers is also discussed.
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