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Diamond thin film/berillia and its thermal conductivity
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Abstract: In order to improve the thermal conductivity of berillia substrates, diamond films were deposited on its surface
by means of hot-filament chemical vapor deposition(HFCVD). The surface structures and morphologies were
investigated by scanning electron microscopy(SEM) and atomic force microscopy(AFM), while the components and the
thermal conductivities were detected by X-ray diffraction(XRD) and laser-diathermometer respectively. The results show
that diamond films have improved the conductivites of berillia by 12.1%~34.4% resulting from different BeO
pre-treatments and the combination modes of diamond /BeO.
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Fig.1 Different patterns for diamond deposited on BeO
(ay—Diamond on side; (by—Diamond on front and side;
(c)y—Diamond on all surfaces
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Fig.2 XRD of diamond film grown on BeO
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Fig.3 SEM images for diamond film grown on BeO
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Fig4 SEM morphology images of samples with
different substrate pre-treatments
(a)—Scratched by waterproof abrasive paper;
(by—HF treated for 5 min; (c)—HF treated for 10 min
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Table 1 Grain sizes of samples with

different substrate pre-treatments

Substrate Grain  Average grain
pre-treatments size/nm size/nm
Scratched F)y waterproof 250~350 272734
abrasive paper
Pre-treated with HF for Smin ~ 250~650 394.041
Pre-treated with HF for 10 min ~ 250~700 462.362
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Table 2 Thermal diffusion coefficients and conductivities of

samples with different substrate pre-treatments

Substrate CoefTicient of Thermal
pre-treatments thermal diffusion/ conductivity/
method (cm®s™) (W-em K™
Scratched !)y waterproof 0.75 226
abrasive paper
HF treatment for 5 min 0.85 2.54
HF treatment for 10 min 0.92 275
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Table3 Thermal diffusion coefficients and conductivities of

different combination patterns demonstrated by Fig. 1

Coefficient  Thermal Ratio of
Pattern for .
. of thermal conductivity/ enhancements
diamond on g -1
BeO diffusion/  (W-em™ - compared
(cm’s™h) K™ with BeQ/%
BeO 0.685 2.050 -
Parallel connection 0.768 2.298 12.1
Serics-parallel 0.920 2.753 343
Parallel-series 0.780 2.334 13.8
Series-parallel-series  0.922 2.755 344
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