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Deposition of -Ga203 Nano structures by using Thermal Chemical
Vapor Deposition
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Abstract Demand for power semiconductors and high-sensitivity sensors is rapidly increasing as the
development of advanced weapon systems accelerates worldwide. Military radar and high-frequency
communication systems have high power requirements, and this has led to intense research in related
fields in many countries. Power semiconductors and sensors have large bandgap energies and can
tolerate high temperature and pressure environments. In particular, §-Ga203 is a stable material with
a monoclinic structure and a large bandgap energy and has attracted attention in the rapidly growing
power semiconductor and high-sensitivity sensor markets. In this study, #-Ga203 nanostructures were
produced cheaply by chemical vapor deposition (CVD). A silver film of thickness ~10 nm was deposited
on a SiO2 substrate to promote the formation of f-Ga203 nanostructures, which were produced over
1 hour in a 10 sccm N2 atmosphere. SEM analysis of specimens produced at 800, 900, or 1000°C, but
not at 700°C, showed nano Ga203 rods were formed. On increasing CVD temperatures above 800°C,
whisker-shaped substructures appeared, and at 900 and 1000°C nanowire substructures were also
observed. EDS mapping analysis confirmed that all three nanostructure types were composed of Ga, O,
and Ag.
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Fig. 1. The growth mechanism of Ga203 Nano
structures by thermal chemical reaction.
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Fig. 2. Schematic of Thermal Chemical Vapor
Deposition system.
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Fig. 3. SEM surface and cross-sectional images of Ga203
Nano structures. (Ag-10nm, N2-10sccm, 1h,
tube furnace) (a) 700C surface. (b) 700T
cross-sectional. (c) 800C surface. (d) 800T
cross-sectional. (e) 900T surface. (f) 900T
cross-sectional. (g) 1000T surface. (h) 1000T
cross-sectional.
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Fig. 4. SEM images of Ga203 Crystal rods deposited
at (a) 800C and (b) 1000T.

Fig. 5. SEM images of Ga203 Whisker-shaped
particles formed at (a) 800C and (b) 1000T.

Whisker-shaped particle &= $931} Zo| €7}
2& FHolx % WgFor A Yk FFo|th
Fig. 501 Uehd 800T oA F4E +2E HH SIH]
771 AER AR W 7ol 7R Wkl v g
Aolt}. sEAIFF 1000T oA FAH +RE AHEH F
Fu7t 3118 Folg0] ARH o R 257t 71
2 A 439 FHE ot A 1T 5= A
et Nanowire &= vHA| Aetf 22 =Y U
TXE 900C € 1000T AT Fdo] #Z= 9Tt
Fig. 69141 900T ©flA 4= +2= 57 500 nm ©]
4, Aol 250 pm olotE T F2 FEHE FAH=A
AR 1000T oM 4% F+2+= 54 500 nm °oJst, 24
o] 400 pm o9 ¢k 71 P2 FAEU 227t
F7Vol Wt 4 E3F FUboke Ag FUH0R &
I 4= SISUTH3,51.

| S
i i .l‘ 1 ; r:_. ¢
et / fj - g

R B 7 3 e

Fig. 6. SEM images of Ga203 Nanowires formed at (a)
900C and (b) 1000T.
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Fig. 8. EDS mapping images of Ga203 Whisker-
shaped particle formed at 1000C.
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Fig. 9. EDS mapping images of Ga203 Nanowire
grown at 1000T.
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