W24k B2 b ®m Ok W T & Vol .24 No.2
2011 4 4 H CHINA SURFACE ENGINEERING April 2011

doi: 10.3969/j.issn.1007-9289.2011.02.007

BAAR B3 & TIAIN SEIE T ZSEIHIE X 2 Hrff o

BREOE, FENEH, B 1%, MIEEES, TEERR
(BRI T I RROR |5 TRERE L et RIS, WAL B¢ 315201)

B F: AR R T ESH0 PR R IRH 4 TIAIN JERE 5 A s B, SOP S T LOGHIERIRE#, T
T REGRE NofiE BRI TIAIN JIRGE S REHRE M, ST LZ38 A G . S5RKRN:

FREXT TIAIN HEBEAPTRE SRR, HKR Nofiti 9 R mEHDRE RSSO WA Ny i IR
PR . FEEDORRE AEEE N, I B A T H T8 K, Bl 600 EE S0 S B0 J5 AR, DI i 18 RS AS W S o Y 3 T LS
BERE N, 385 A FH R et/ 5 i 7 i 1 T A, AR B 1 K

KEEIR: ERHH; TIAIN; BRIl 748 ORGSR, il HUkE

FEIDES: TG174.444 XEkFRIRED: A XEHS: 1007-9289(2011)02-0041-05

Orthogonal Analysis on Deposition Parameters of TiAIN Thin Films by Cathodic Vacuum Arc Technique
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Abstract: Orthogonal analysis method was used to notify the effect of deposition parameters including N, flow rate, substrate
negative bias voltage and arc current on the deposition rate and surface roughness of TiAIN thin films, which were deposited
by a cathodic vacuum arc technique. The results indicates that the bias voltage plays the key role on the deposition rate of films,
which is followed by the N, flow rate and the arc current finally. However, the N, flow rate are considered as the dominated
parameter which influences the surface roughness of deposited films, then the arc current was the superior parameter, which is
followed by the substrate bias in order. The relationships between the various parameters and the deposition rate, surface
roughness of the deposited TiAIN films were discussed in terms of the target poisoning, transportation of micro—droplets and
plasma, and dynamic balance between film deposition and re—sputtering effect as well.
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Table 2 The orthogonal analysis of film deposition rate
(nm/min)
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Table 3 The orthogonal analysis of film surface roughness
(nm)
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Table 4 The adsorbed N, at various N, flow rates
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Fig.1 The effect of N, flow rate (a) negetive bias voltage (b)
arc current (c) on the deposition rate and roughness
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Fig.2 Morphologies of the surface and cross—section of deposited TiAIN films with various N, flow rates
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