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ABSTRACT Carbon nitride films were deposited on Si(100) single—crystalline wafers by reactive radio
frequency magnetron sputtering. The structures, compositions, and chemical bonding states of the obtained
films were investigated systematically. X-—ray diffraction suggested the prepared films had amorphous
structures. Infrared transmittance spectra indicated the carbon and nitrogen atoms incorporated with
chemical bonds, including CN single bonds. Multiple beam interference (MBI) was observed in the infrared
spectra, which was proved by scanning electron microscope analyses. The refraction indices of the films
were about 1.9 based on the calculation of MBI. X—ray photoelectron spectra reinforced the suggestion
that there existed single bonds between carbon and nitrogen atoms, and also showed the atomic ratio of N
to C was approximately 0.45. .

KEY WORDS carbon nitride film, multiple beam interference, radio frequency magnetron sputtering

H M Cohen #1 Liu % (12 j#8ip FHE T —HE R
TERBREA B — B HELB (B—CaNy) L%, EHH&
54820 T B B0 RE#EMEM 6—CaN,
R E— MRS, HEEH 8 H o RAMNIKS
A C3Ny A, DR IERSELBEEH & IERHED
ZRBTHRAHE 60, GREBREMNESEEE. B
FEBHE. BSRERXMT LN BB ESHRRER. —

GERERMSESTE 69525409 FMHEMERE LA BAXHE
KJ951-B1-403 %8}
WP E T 1998-12-01
fEEfN . BEER B, 1972 £4, B4

Bk, KEG RAER SRR T RA L 2R, K591 sp®
SALMBR T BT B AR (1112,

AR A SRR R E Si(100) 858 L VTR
EHAR, R T WM. BRASRER. LRP
AR T AR A TR, BEREG. T
SO B, LR T AR L B R A
FIREETR A SME P B R TR, HESEEFTHE
RIS,

1 HaHE SR

R R S SRR S T, AR SR T
REATBR, K EHREA FERME 3x10-° Pa, &
BERERBITEANRR, RELESEN 20 Pa. #HE
BERZ0 60 mm, 7EM ML K at B A A RNt R A



440 = B ¥ 35%

WH, MRLTFRAEMHSEE FHEFBEZ . HHEN
W H S Y 13.56 MHz, it FCAC R4 308 200 W )8
ohE,

MiLHESFRAEN X HLis (XRD) 4Ny
Rigaku D/max—2400; £ZL4+ (IR) Y6i#{ % Perkin— Elmer
983G, HBTM Y 5000 — 400 cm™'; FfE T B MH
(SEM) % Hitachi S 4200; X $143¢h 7-aEi# (XPS) (L%
Escalab 5, YelB¥H MgK, £, X riERY 1253.6 eV.

2 XGRS
2.1 X HtH8

B 1 A ReY Si(100) HE L X (b mE e XRD i,
{EetEY 10 h. WHlE 2 0 = 25° B WATE IR
HWEEIEREN 1. IR rTBe a6 #58 t 2lh i at
i, REEMSAERERSH.

2.2 BHEFENS

M 2a,b 4 FIRVTEEE] 6 h ¥ & Fdi HRAE ) SEM
EREAy REEREFEMERKTENOARE REFER
W) 2 B L2 (AT b 6 W EE A . TS R LR FS R
. FEEEEEROFERREEL, SREERAE.

2.3 TN

H 3 RAEMANEHAE IR E BREFSSAH
EEHREH, RETHMENERMAEE FRMBRE. dO
I F 1100 # 610 cm " AR KHEREKE T Si HIE, S5
£ Si= 0 @M Si — Si BEIRIHE.

EAEBMRE 4 PR

W AF 1(3700 — 2700 em ') ¥ T NH, @0 CH,
RO BREDE ), WG HEATERL TRED
FHESHESLRE B EEREPEE LSRN H,
.

W 11 (#45% 2190 cm ™) %E®+ C = N BLHSE

8
3
é

Intensity a u

CN film

20 40 50 30 100
28, deg

B 1 Si(100) ¥EMTAEMAS 10 h 8 XRD i

Fig.1 XRD patterns of the Si(100) substrate and the sample
deposited with 10 h
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Fig.2 SEM images of the surface (a) and cross section (b) mor-
phologies of the sample deposited with 6 h
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Fig.3 IR spectra of the Si(100) substrate and the sample de-
posited with different time



4 34 WERARE: SRS UTRR B ik WA 25 4 0 BB TR 441

(FoFF) Wty (6.

W IV (2% 750 cm™!) RETFRABX BRI
BT HESHE, TR G, D RKBRTAINE, BhTFRE
FHZAITH T SRRy E

SHETURA, BHRTFHH IR #74E T HH
Y, LR 5000 — 3700 cm ™! B, HTHRARAE
SREWCKE, FTLUE SR TR G EW T L. MEENS
RIRER, BT8R % S R

A(1/X) = 1/2nd:

AP, n HREMBWOFHE, 4dHRE TR, &HE IR
e T ARER, BRI MR R, ®
1 £ SEM MEBRBEEMITHEBLHITSE. ERRMTT
BEtET, WRAR—BMERER, FHEGILEHEA,

XA ENZE IR b BREECREFHRR —B. Wang

¥ 1 RREUTHRE AW EE. FIBER. LoirrEm AT
HE
Table 1 Thickness (d), deposition rate (Rp), modulation pe-
riods of IR spectrum (A(1/M)), and refraction indices
{n) of the films deposited with different time (tp)

tp, h d, pm Rp, pm/h A(1/X), em™! n
4 5.1 1.3 500 2.0
6 7.3 1.2 350 2.0
8 10.0 1.3 266 1.9
10 12.5 1.3 208 1.9
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Fig.4 XPS spectra of Cls and N1s electrons of the samples deposited with different time
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Fig.5 Deconvoluted XPS spectra of Cls and N1s electrons of the samples deposited with 6 h
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