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Abstract

Carbon nitride film sw ere grow n on Si and Pt substrates by microw ave plasna chamical vapor
deposition (M PCVD) method Scanning electron microscope (SEM ) observations show ed that the
films deposited on Si substrates consisted of densely populated hexagonal crystalline rods
Scanning tunneling microscope (STM ) show ed that there w ere many bunches of tip-like crystals
arranged regularly in a certain direction in the films on pt substrates Energy digersive x-ray
(EDX) analysis show ed that theN /C ratiosof the filmson Si substrateswere in the rangeof 1 0
to 2 0 depending on the deposited condition, and theN /C ratiosof the filmson Pt substratesw ere
in the range of Q@ 8 to 1 3 X-ray diffraction experments showed that the films consisted of
crystalline phase BCaN 4 Tamperature dependent grow th experiments show ed that the anount of
SiN 4 in the films grown on Si substrates could be significantly reduced to negligible anount by
oontrolling the substrate temperature The filmson Pt substrates show ed a high bulk modulus of
349 GPa in N ano indentor hardness tests
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Fig 4 X-ray diffraction spatterns of carbon nitride films  Fig 5 A typical loading curveof an indention test on carbon
deposited at different tenperatures nitride film son Pt substrates
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Table 1 The observed X-ray spectrum fram a film deposited on Si substrates, and the calculated spectrum
BSiN 4
oCaN4 a= 6 4665(A) | pCaN4 a= 6 4017(A) | JCPDSL983 !
No | 28 [d&)| 11 c= 4 7097 c= 2 4041 33-1160 50565
hk! d(A) hk! d(A) hki |d(A)| hkl [d(A)
1 |13 76{6 430( 7 100 |6 583
2 |23 52[3 779 5 101 3 6045 110 |3 800
3 |27 36|3 257 8 110 3 2333 110 3 2009 200 (3 293
4 133 00|12 712| 9 200 2 7720
5 |33 48|2 674 5 101 |2 660
6 |36 24(2 477| 12 201 2 4068 210 |2 489
7 |38 72[2 324 6 002 2 3549 111 |2 310
8 [39.72|2 267 7 102 2 1717 101 2 2057 300 [2 1939
9 |43 36/2 085 9 210 2 1167 210 2 0954
10 |46 12|1 996 5 211 2 9306
11 |47 64|1 907| 8 112 1 9035 111 19223
12 |48 72|1 867| 10 300 1 8667 300 1 848 310 [1 8275
13 |54 20|1 691 8 301 1 7354
14 |57 64|1 598 6 220 1 6166 220 1 6004
15 |6Q 92|1 519 7 103 1 5116 310 1 5376
16 |66 80|1 399| 15 400 1 4000
17 |67 80(1 381| 26 400 1 3860
18 |68 60(1 367| 44 203 1 3694
19 |69 28|1 355| 60 401 1 3420
20 |70 08|1 342 100 221 1 3322 400 |1 357
21 (73 08|1 294| 11 311 1 2954
22 (74 76|1 269| 7 320 12719
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Table 2 The observed X-ray spectrum fram a film deposited on Pt substrates, and the calculated spectrum
oCNa4 a= 6 4665(A) | pCaN4 a= 6 4017(R) 4-802

No 20 | d(A) /10 c= 4 7097 c= 2 4041

hkl d(A) hkl d(A) hkl d(A)
1 23 60 | 3 767 13 101 3 605
2 26 04 | 3 419 13
3 28 40 | 3 140 20 110 3 233 110 3 201
4 29 14 | 3 064 40
5 3248 | 2 754 12 200 2 800 200 2 772
6 35 76 | 2 509 18 201 2 407
7 39 16 | 2 298 22 102 2171 101 2 095
8 39 88 | 2 259 100 210 2 117 201 111 2 265
9 46 36 | 1 957 | 2580 1 922 200 1 962
10 47 12 | 1 927 33 211 1 931 111 1 844
11 48 24 | 1 885 26 300 1 867 300
12 5220 | 1 751 14 301 1 735
13 55 92 | 1643 13 1 600
14 57.16 | 1 610 15 220 1 617 220 1 580
15 58 04 | 1 588 13 212 1 574 210 1 538
16 60 56 | 1 528 13 103 1 512 310 1 465
17 64 44 | 1 445 14 301
18 67. 60 | 1 385 57 1 272 220 1 387
19 73 04 | 1294 17 320 1 285 320
20 81 40 | 1 181 | 6852 311 1 1825
21 8584 | 1131 19 222 1 1325
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Table 3 The observed X-ray spectrum fram film deposited on Si substratesat different tenperature, and the
calculated spectrum

. 805 830 870 BSidN4 BCN4

¢ 4@ L | dA) L | dA) I (hk1) L 1 dA) | (k) | d(R) I
1|6430| 51 |6632| 74 |65aa| 353 | (1000 | 34 | 6580
2 4 619 50 4 609 20 4 544 23
3 4 111 55 4 133 41 4 211 20
4 3 811 30 3 824 45 3 792 109 (110) 35 3 800
53257 | 100 | 3200| 158 | 3280 | 983 | (2000 | 100 | 3293 | (120) | 320 | 36
6|3081| o [a18| 50 3140 50
7 3 007 280 3 039 135 3 064 172
g8|2712| 104 | 2738 | a5 |2703| 268 2000 | 277 | 100
9 2 477 183 2 490 121 2 482 386

2303 | 37
10 2 319 60 2 333 37 2 361 35 (1112) 9 2 310
1| 227| 77 | 2287 | 46 | 2208 ]| 69 (01) | 221 | e3
12| 2089 | 113 | 2096 | 5 | 2105| 69 (210) | 2 095 | 41
13 1 966 37 1 978 38 1 991 28
14 1 907 70 1 916 43 1 919 85 (220) 8 1 900 (111) 1 922 59
15 1 867 123 1 876 72 1 886 76
16| 186| 20 |18 | 17 |1821| s6 | (3100 | 12 | 1830 (300 | 1848 | 42
17 1 691 112 1 699 19 1 710 45 (301) 37 1 750
18| 1589 | 47 | 1605| 41 | 1604 | 39 2200 | 1600 | 2
19 1 519 57 1 527 32 1 508 26 (320) 15 1 511 (310) 1 538 10
20 1 468 26 1 512 27 1 478 87 (301) 1 465 12
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