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Preparation of n-type 3-Ga,O, Film with High Thickness by MOCVD
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Abstract; High-thickness Ga,O, film could increase the breakdown voltage of the device and it was
generally prepared by HVPE. However, this method has some disadvantages such as the high cost
and shortage of machines. In this paper, n-type B-Ga,0, film with high thickness was prepared by
metal-organic chemical vapor deposition( MOCVD) process on the Ga, O, substrate with SiH, as the
n-type doping source and the influence of SiH, flow on the properties of B-Ga,0, was studied. The
thickness of the B-Ga, 0O, film prepared in the experiment reaches 4. 15 wm. The crystal quality is
high, and the surface of the film is dense and smooth and presents a step flow growth mode. As the
flow of SiH, increases, both the crystal quality and the electron mobility gradually decreases, while
the electron concentration increases significantly. At present, the electron concentration of the high-

thickness B-Ga,O, film can be adjusted within the range of 3.6 x 10" = 5.3 x 10" ¢cm ™ ; when the

film electron concentration is 3.6 x 10" ¢cm ~* | the electron mobility can reach 137 em® - V™' -
s~'. This article demonstrates the feasibility of growing high-thickness n-type B-Ga,0, films by
MOCVD process, which also provides a new way for the preparation of 3-Ga,0,-based vertical struc-

ture power devices.
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Fig.2  SEM pictures of B-Ga, O, films with different SiH, flow.
(a)0 mL » min™". (b)6 mL + min™". (¢)8 mL -
min~". (d)10 mL - min~".
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Fig.3 SEM picture of the cross-section of B-Ga, 0, film
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Fig.4 AFM test pictures of B-Ga, 0, films with different SiH, flow. (a)0 mL + min~'. (b)6 mL - min~".
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Fig.5 Horizontal scan picture of the films
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