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Effect of N,/Ar Flow Ratio on Orientation of TiN Thin Films
TIAN Ying-ping . FAN Hong-yuan , CHENG Jing-wen
(Department of Manufacturing Science and Engineering, Sichuan University, Chengdu 610065, China)

[Abstract] TiN thin films were deposited on Si (111) substrates under different N, /Ar flow ratio by DC reactive

magnetron sputtering method, in order to quantify the growth orientation of TiN film. The orientation. phase struc-

tures, morphology of TiN thin films were characterized. The effect of N,/Ar air pressure on orientation of TiN thin

films was investigated, and the relations between TC and thin films morphology were analyzed. The results show that

when the N,/Ar air pressure is less than 1 ¢ 30, the phase structure evolves from the orientation (200) to (111). (111)

structural surface of thin film uniformity, denser and roughness smaller, film-substrates combined with better, and the

best one is the 1. 63 orientation film when the N,/Ar flow ratio is 1 * 60.
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Tab. 1 Deposition process parameters of TiN films

SE R GRHERA ) /(mL « min 1)

N, /Ar i &

éﬁ% Ar N,
1 12 2.4 1:5
2 12 1.2 1:10
3 12 0.8 1:15
4 12 0.4 1:30
5 12 0.2 1:60
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Fig. 1 XRD patterns of TiN films

HHEL T (1D, (200 FI(222) i §f %, R R I
S 1: 60 F1 s 30 MATHFIE A, TIN B9 (L1 A7 5 i
R (200) AT SRR 55 E R AL 12 15
(97 3 e, TIN T (111D F1(200) 14 7 55 06 35 R 38
FUL M AR N 1 10 B, (200) B 437 5 A X ok
LA . B2 AU R R /N . TIN (11 A7 5 i
FRY R 3 KRR 1 0 17 TN (200 ) £37 55 068 £149 B8 2 328 347 ik
JIN U B R 4R Y (2000 548 SR (111)

XRD A7 5% B A fig Ak TiN 58 0 2 K B i) i
FE L, TS R B (T C) 3 AF 158 00 & 1wl B4
B m AR R, b A,

TC = ”I/r/c/ /I(m/ (1)
1
; 2 (Ilz/el /L,/,k[ )

T T g I 8 A0 S5 04 ARG 51 32 5 1,0 ) PDF
R I BRAERT S W SR B s n S TR B9 A S e S 4,
EHTHBEKH(RA 2~3 um), RECHE 8L X JF4 4T
SF 2 7 TG PR 5 Hh OR f RE IE LL/N R REIESS L  GTA
THBIERE ty - WK 2,

2 BERH tw

Tab.2 Orientation correction coefficient
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Tab.3 TC of TiN films at various N, /Ar flow ratio

AR A TC

s LA ain (200)
1 1:5 0.96 1.04
2 1:10 0. 83 1.17
3 1:15 1.19 0.81
4 1:30 1.54 0.46
5 1:60 1.63 0.37
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Fig. 2 SEM images of TiN films
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Fig. 3 SEM images of TiN films interfaces
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Fig. 9 I.-V; characteristic curve
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