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Study on the Growth of GaN Film by GAIVBE Technique and Its Applications
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Abstract - In this paper, we report a high
quality GaN films with high hole concentrations
and low resistivities without post growth
treatment using a GAIVBE system equipped
with a home-made inductively coupled RF
plasma source. The room temperature hole
cor;centrations obtained were 5x10Y~1.6x10"
em”, and the mobilities were 2.5~8cr/Vs. Also we have
grown high quality n-type GaN films with the range of
electron concentrations of 14X107~47x10%n? and
the mobilities of 180~410cn/Vs.
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@ substrate manipulator @ neumatic valve
@ turbo molecular pump 60 1/s @ gate
valve ® load-lock ® magnet coupled
feedthrough @ flux monitor E-beam unit
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shutter @ ionizer & accelerator @ LN-
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turbo molecular pump @ gate valve @
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18 1. Schematic diagram of GAIVBE system

E 1. Major process conditions of GAIVBE technique

Substrate Temperature [C]

Acceleration Voltage [kV] 05 ~ 4

Ionizer Current [A] 05 ~3

Vacuum Pressure without N, Plasma [Torr] 1x10”
Vacuum Pressure with N, Plasma {Torrj | 1 ~ 2x10*
Ga Source Temperature [TC] 850 ~ 1000

3. GaN wotel Y4 54 24
3.1 GaN #ate] ¥4

GaN #etg 4737 938 P¥ 2 N3 <100>, #14
3 4~6(2-cm)9 Si #Wol¥ (Dynamic Nobel Silicon,
Ltd, Italy) & Atg3ton, slojs EHe] f7]E& ¥ %
7] AE L AAE F GaN wtg FAsty] st A
¥ ol loading Sk o ®l, GAIVBL System<
Deposition B = Z7lel 10° TorrZz AFAZ oW, N,
Plasma ¢ Fol& 15x10° Torrg #AANHEAM ZI
# e A% 2o GaN v@Ho g dAsdch
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2% 2. Photoluminescence spectruni of 1im thick
GaN epitaxial layer-

(c)

2% 3. X-ray diffraction patterns of GaN films
at different process conditions with N:
plasma. ({(Acceleration voltage @ 1.5kV.
RF power : 350W)

(a) GaN/Si(100) Neutral Ga

{b) GaN/Si{100) Ionized Ga (lonizer current : 0.5A)

{c) GaN/Si(100) Ionized Ga (lonizer current : 1.4A)

©

1Y 4. RHEED patterns of GaN films
{Acceleration voltage 1.5kV,
Plasma RF power 350W)
(a) Tonizer current 1A
(b) Ionizer current 1.4A
(¢) ITonizer current 1.8A
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% 5. SEM pictures of GaN films
(Acceleration voltage 1.5kV, Plasma RF power 350W)
(a) Ionizer current 1A
(b) Ionizer current 1.4A
(¢) Tonizer current 1.8A
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2% 6. Carrier concentrations and electrical
resistivity with plasma RF power
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2% 7. Carrier concentration and Hall mobility
with plasma RF power
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