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Correlation between Optical Property and Thermal Property of
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ABSTRACT: The work aims to establish interconnectedness between optical property and thermal property by studying the two
properties of CVD diamond films of different weight prepared by DC arc plasma jet. Surface morphology, grain size, structure
feature, infrared optical property and thermal property of CVD diamond films were examined with optical microscope, X-ray
diffractometer, Raman spectrometer, Fourier-transform infrared spectroscope and NETZSCH LFA467. The optical property was
closely related to thermal property of free-standing diamond films. The two properties mainly depended on content of N and

non-diamond phase. As N content of the films exceeded 0.009%, N content was the key factor affecting both properties, and

Wi HEA: 2017-12-13; 12iTHHA: 2018-02-02

Received: 2017-12-13; Revised: 2018-02-02

BEEWMB: BEAAMAFLE (51272024); E&EFAMALTAA (614280301031704)

Fund: The National Natural Science Foundation of China( 51272024 ); The Project of Equipment Advanced Research Fund( 614280301031704 )
EEEN: W& (1989—), 5, H+4, TEANFLUBRAIT.

Biography: JIA Xin (1989—), Male, Ph. D. student, Research focus: diamond film.

BIIES: ik (1981—), %, #HE, SHAR, FEZAEERAALTHR,

Corresponding author: WEI Jun-jun (1981—), Male, Ph. D., Associate professor, Research focus: thin film and vacuum technology.



<12 - £ m #H R 2018 4% 4 H

both exhibited linear attenuation trend. As N content was below 0.009%, N content had slight effects, grain size became the
main factor affecting thermal conductivity of the diamond films, and grain size had slight effects on IR transmittance of the di-
amond films. In addition, C—H absorption was positively correlated with content of non-diamond phase, its law of influence on
thermal conductivity and IR transmittance of the diamond films was basically consistent with that of N impurity. Thermal con-
ductivity and IR transmittance of diamond films gradually increase with the decrease of N impurity content and C—H absorp-
tion coefficient, and the thermal conductivity is more sensitive than thermal transmittance when the N impurity content and
C—H absorption coefficient decrease to certain level.
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Tab.1 The main deposition parameters of diamond films by DC arc plasma jet CVD
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Tab.2 Sample diamond Raman peak (1332.5 cm™') FWHM

Sample number 1 2 3 4 5 6 7
Raman FWHM /cm™ 7.45 7.35 6.47 5.62 5.52 5.37 4.64
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Fig.1 X-ray diffraction (XRD) pattern of growth % 1600k ’/ ‘—/O 5 %
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Fig.2 Morphology of a typical free-standing diamond films:
a) macro morphology (¢50.8 mm); (b) growth surface
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