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Growth and thermal annealing of polycrystalline Ga,0,/diamond thin films
on Si substrates
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Abstract In this study, Ga,O,/diamond layers were grown on Si substrates to improve the thermal characteristics of Ga,O,
materials. Firstly, diamond thin film was grown on Si substrates by hot-filament chemical vapor deposition. Afterward,
Ga,0, layer was grown in the growth temperature range of from 450~600°C by mist chemical vapor deposition. We found
that layer separation happens at the Ga,0Os/diamond interface at the growth temperature of 500°C. This is attributed to the
different thermal expansion coefficient of the mixture of amorphous and crystalline structures during cooling process.
Therefore, this study might contribute to the heat-sink-layer bonded power semiconductor applications by stabilizing the
thermal properties at Ga,Os/diamond interface.
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Fig. 1. (a) Schematic of hot filament CVD system to grow a
diamond thin film and (b) growth procedure of Ga,O,/diamond
templates.

AR, 71% 2EE 900~1000°CE FAAIH . wES
AW Yol 4ES 30 torrE FAIAIZ] & CH, 125 scem
7 H, 4975 scem(CH, 2.5 %)) HI&S fA8by 547
B tolozE 7] RS EEiith 4E o
ololEE 7|3 flell= PIEESE P IE A S o8-8t
bl Bbs QA oW, ATAIR A oA

YoEHlO|E §o ASIGOM 24MHz 28T
S A vl

g
FAT A 2=

IR A s

Smiy & = 450~600°C7FA] 50°C

Gazo3l Si

A

Fig. 2. Camera image of the grown diamond and Ga,0O; templates:
(a) Ga,0,4/Si, (b) Ga,05/diamond/Si, and (c) diamond/Si.
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Fig. 3. Raman spectra of polycrystalline diamond thin film grown
by HFCVD.
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Fig. 5. Top-view SEM images of Ga,0;/diamond thin films
grown at the temperature of (a) 450°C, (b) 500°C, (c) 550°C,
and (d) 600°C.
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Fig. 4. (a) Top view and (b) cross-sectional view of SEM image of diamond on Si(100) substrates.
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Fig. 6. Cross-sectional SEM images of Ga,0;/diamond/Si
structures grown at the temperature of (a) 450°C, (b) 500°C, (c)
550°C, and (d) 600°C.
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Fig. 7. 2theta XRD spectra of the grown Ga,O; thin films on diamond layer at the growth temperature of (a) 450°C, (b) 500°C, (c)
550°C, and (d) 600°C.
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grown at 550°C (a, ¢) and 600°C (b, d), respectively, after heat
treatment at 800°C for 3 h.
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