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Abstract Single crystal diamonds are in great demand in such fields as mechanical, electronic applications and
optoelectronics. Large area single crystal diamonds are attracting attention in future industries for mass produc-
tion and low cost. In this study, hot filament CVD (HFCVD) is used to grow large area single crystal diamond.
However, the growth rate of large area single crystal diamond using HFCVD is known to be very low. The goal of
this study is to use single crystal diamond substrates in HFCVD with methane-hydrogen gas mixtures to increase
the growth rate of single crystal diamond and to optimize the conditions by analysing the effects of deposition
conditions for high quality crystallinity. The deposition pressure, the ratio of CH, / H, gas, the substrate tempera-
ture and the distance between the filament and the substrate were optimized. The sample used a 4x4 (mm?) size
single crystal diamond substrate (100), the CH,/H, gas ratio was fixed at 5%, the substrate temperature was
synthesized to about 1000°C. At this time, the deposition pressure was changed to three types of 50, 75, 85 Torr
and deposited. Finally, optimization was investigated under pressure conditions to analyse the growth rate and
quality of single crystal diamond.
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Table 1. Deposition conditions of single crystal diamond
by HFCVD

Conditions Values
The ratio of CH, to H, 5%
Pressure (Torr) 50, 75, 85
Graphite substrate (°C) 1,000
Filament temperature (°C) 2000 £100
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Fig. 1. OEM images of HFCVD single crystal diamond
at 50 Torr pressure.

oo A3

HFCVD Jg53f Al&HlellM S31E 50, 75,
85 Torr= 7HAE W7dslo] A4 tololets &
Z31ATt. Fig. 12 50 Torr 8 2794 tolol&
== NS W OEM olv|R|e} A7 Ay &
o] FAE vlusl JFES FA% A94E vERd
/\P‘]O]‘jr OEM o]n|=] ARlellA, 50 Torrd] S2H3t
g Z2ollx 36l T tololE =g AIAIA
S u), B4R grain S #AE 4= gJo,
ol tololZE A&l @EA HolokZE=(single
crystalline diamond)7} AZE IS & F U=
Apolth[7]. SEATF & KA (edge) F-tolle
ok7tke] tEA tho]oHE= (polycrystalline diamond)
7} A=A, EeE B sk Fig. 19 (o)
© A% tololE=Y A Wi 9] 2 FAE

Growth before
-—
448.809um

&7 ero-wth after

;’:' V - ;"a' E — )
7 471.506um

Fig. 2. OEM images of HFCVD single crystal diamond
at 75 Torr pressure.
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Fig. 3. OEM images of HFCVD single crystal diamond
at 85 Torr pressure.
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Fig. 4. Raman spectrum results according to the change
of vacuum pressure.
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Fig. 5. Comparison of growth rate according to deposi-
tion pressure.
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