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Fig. 3.1 Schematic diagram of the deposition

system.

Table 3.1 Deposition conditions of BN thin films

Flow rate of gas 5 ~ 8.3 sccm (const)

Discharge voltage 720 ~ 1070 V
Discharge current 80 mA (const)

Substrate Si (111), (100)

Substrate temperature RT ~ 900 C

Deposition rate 0.3 ~ 2.0 nm/min

Film thickness 150 ~ 300 nm

VRS RV T 4 — )b FELA F VFIZE AT 5N,
+Ar ORET A EL 5 ~83scem, HiE I (ArN,
+Ar) ; 0~90% & %5 & IZakE Lz, BB
WL DOBE b 80mA —%E, MERLHEEL B O HE
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300nm & U7z, BB O FAR AL 13 2R (RT), 300,
600, 900C & L C, p# 4 7®Si(111), F 723 Si
(100) % 2EM & L CalBl A e L 72,
3. 20 2 FEOFHE
B ONTEOMB R B £ OB (<RI § % 25
i, X#l~A4o2ua7F51) v A(EPMA), 7—1) T4

RN (FT-IR), B3 B ¥ [al47 (RHEED) 5 & OF
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Fig. 3.2 FT-IR spectra of BN films deposited at
various gas flow rates of Ar/(Ar+N,).
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Fig. 3.5 Reflection electron diffraction patterns [rom the films formed at (a); RT, (b)300TC, (c);
600C and (d); 900TC.
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Fig. 3.6 Cross-sectional SEM micrographs of films deposited onto Si substrates at (a)RT, (b)
3007, (¢)600C and (d)900TC.
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Operating Conditions

Primary Beam 133Cs+
Primary Energy 15 KeV

Beam Current 50 nA
Rastered area 200 x 200 umz
Secondary ions negative
Analyzed area 10 x 10 pm

Base pressure 2x10 10 Torr

#* Modified Cooling System enable to reduce hydrogen
background pressure in the analysis chamber,
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Table 9.1 Optimized growth conditions for phosphorous doped {111} homoepitaxial diamond thin
films during microwave plasma assisted CVD.
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Methane concentration (CH4/Hy) 0.15 %
Phosphorous concentration (PH3/CHy) 400~20,000 ppm
Total gas pressure 1.07x10* Pa (80 Torr)
Total gas flow rate 200 scem
Substrate temperature (Ts) 1223 K (950 °C)
Growth duration 2 hours
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treated MoSi, powders.
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