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Growth and Physical Characteristics of Crystalline Carbon Nitride

Films Using Penning-type Source Sputerring System
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Abstract

Penning type sputtering system which has two opposed targets was implemented and the physical
characteristics of the deposited carbon nitride films were investigated. When argon ratio was reduced
and nitrogen ratio was increased in the sputtering gas mixture, Fe was less sputtered. The grain size
of grown carbon nitride films was distributed from 150A to 250A. As nitrogen partial pressure
increases, growth rate and nitrogen incorporation in the film increases.
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Fig. 1. Schematic diagram of Penning type sput-

tering system with two opposed targets.
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Table 1. Elemental analysis of Carbon Nitride

.00
X

INTENSITY (CRS)

films by RBS .
i %N2 gas . THD - THETA
Sa;fle ::S:(e';t) usefl CIN|O|Ar Fe g, :
I {0-5| 0 |89/ 0 0 |38 133 é
2 0 50 [602{363] 0 | 0 |35 Sf \ ML
3 |0-38| 9 [51{421] 0 | 0 |28 T T e
4 10-40] 100 [653325) 0 | 0 |22 29 4 Si100) 71 A 29 284 We-2sg

Ao XA F4HE
Fig. 4. X-ray diffraction pattern of the crystalline
B -CaN, phases deposited on Si(100) substrate.
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Table 2. XRD data of crystalline phase of carbon nitride film(Sample 3 and 4) on Si(100) wafer with the
calculated B-C3N; powder-diffraction pattern. S, m, w represent strong, medium and weak

diffraction intensities. The unit of inter-planer spacing “d” is in A.

X-ray diffraction from sample No 3|X-ray diffraction from sample No 4 Calculated values
20 d Intensity 26 d Intensity d (hkD Intensity
14, . 14. 5.
9 595 S 9 5.95 s 554 100 m
2
2738 321 m 278 321 m 23 - ;(l)g r:
32.8 2.73 m 3238 2.73 m 994 101 .
2.095 210 m
1.945 111
465 19 m 19;5 0 2
489 1.86 m 489 1.86 m 1‘5 9 911 w
57.3 1.6 m 57.3 16 m 1'54 310
R w
61.8 151 m 61.8 1.51 m 1.48 301 w
62.5 1.48 m 62.5 1.48 m 1'35 1
708 133 w 708 1.33 w ' v
764 1.5 m 76.4 1.25 ' 128 320 v
' ‘ ' 0 m 123 212 m
1.13 321 w
1.125 202 w
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Fig. 5. TEM photographs of carbon nitride films
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transition from amorphous to crystalline
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Table 3. Comparison between the interplanar
spacing  obtained
obtained by calculation from B -CaNa.

experimentally  and

Diffraction from
Calculated values
TEM
d(A) /dmax  |calcdated d|  (hkl) d/dmax
52 £ 015 1.0 054 100 1.0
31 £ 015 | 060 32 110 0.58
26 £ 015} 030 277 200 0.50
22 + Q1 0.42 2.24 101 0.40
2.09% 210 0.38
18 = 01 0.34 1.945 mn 0.35
17 £ 01 0.32 1.85 300 0.33
15 + 05 0.29 1.59 211 0.29
1.54 310 0.28
14 £ 01 0.27 1.48 301 027
13 £ 005 025 1.35 221 0.24
125+ 0051 024 1.28 320 023
121+ 005, 023 1.23 212 0.22
115+ 005 | 022 1.13 321 0.20
112+ 005 022 1125 202 0.20
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