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Table 1 Synthesis conditions of diamond films
H; flow rate 400mL/min |Substrate temperature 800~950C
CH, flow rate 7mL/min Filament voltage 8V
C;HsOH flow rate  12mL/min |Filament current 190A
N; flow rate 0~12mL/min |Bias voltage 240V
Gas pressure 5. 3kPa Bias current 18A
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Fig.1 SEM images of diamond films deposited at 950C and at
(a) N, =0;(b) N, = 8mL/min;
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different nitrogen flow rates
(¢) N, =12mL/min
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Fig.2 SEM images of diamond films deposited at 800°C and at

different nitrogen flow rates (a) N, =0; (b) N, =8mL/min;

(¢) Ny =12mL/min

A B UG 5 3 T A il 2 A A 1 4 M A BB AR o oA
4. I FL B 000 R A 39, 2060em ! [FE A9 [N-V

a 7=950°C a

Diamond

[N-v]’

1500 2000 2500 b
‘// ¢

1000 2000 3000 4000
Raman shift/cm™!

Intensity

Pl 3 ik 950°C B AN R) 00 R R 4% 1 4 WA B Y Raman
i

Fig.3 Raman spectra of diamond films deposited at different
nitrogen flow rates with its substrate temperature of 950C  a:
N, =0; b: N, =8mL/min; c¢: N, =12mL/min
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Fig.4 Raman spectra of diamond films deposited at different
nitrogen flow rates with its substrate temperature of 800C  a:
N, =0; b: N, =8mL/min; c¢: N, =12mL/min
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Fig.5 EPR spectra of diamond films deposited at 950C and at
different nitrogen flow rates (a) N, =0; (b) N, =8mL/min;
(¢) Ny, =12mL/min
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Fig.6 EPR spectra of diamond films deposited at 800C and at

different nitrogen flow rates (a) N, =0; (b) N, =8mL/min;

(¢) N; =12mL/min
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Fig.7 Content of Ns’ versus nitrogen flow rate curvature
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Growth Characteristics of Nitrogen-Doped Diamond Films”~
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Abstract: Diamond films were prepared by an electron assisted chemical vapor deposition system (EA-CVD) in an atmosphere with
a nitrogen addition. SEM, Raman spectroscopy.and EPR were employed to study the influence of nitrogen on the films’ quality and
the characteristics of nitrogen doping. The results show that for the films deposited at 950°C , the morphology changes to cauliflower-
like structures,the content of non-diamond carbon increases,and the quality drops after adding nitrogen into the atmosphere. For the
films deposited at 800C , the addition of nitrogen reduces the twins and secondary nucleation, and improves the films” morphology.
EPR and Raman spectra indicate that nitrogen impurities in the films mainly exist in the forms of Ns’,[N-V]’,and [N-V]™'. Along
with the increase of nitrogen flow rate,the content of Ns’ increases, the content of [ N-V]° decreases.and the content of [N-V]™!
does not change obviously.
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