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Fig. 1 Sketch map of depositing Ta film by a

net-shape cathode sputter
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Table 1 Optimal technological parameters of

preparing Ta film in 20" steel substrate

Experimental parameter Parameter value

Voltage of source pole 750 V
Temperature of substrate 600~ 800 C
Pressure of gas 30~ 40 Pa
Substrate bias 300~ 400 V
Depositing time 2~ 3h
Distance betw een poles 15~ 30 mm
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Fig. 2 XRD pattern of deposited Ta film in 20"

steel substrate

600 C), M HATHEE B BT DL S, A A6 A ) 2%
FRJS T R B I 3 b, T R A R 2 Sk R
RAAT oeTa B4R . FILEAIEE T «Ta M B
Ta PIAHILAT OB

2.2 TaPRRYRERZIRFNE ORISR

B 3(a), (b) A 20" 4K 130 A BH 8 5 f 2% 1 A
Wr e SEM K& . P4, WERIESELE, Sk
HAET AN BFIBERR B A3 A) . 2 2 30 M
PORDIR 45 A, BAXBEZHHZ, ER4k LB
mTRER—ZE Ta MK . BAZEHER EARK K
B2y 5~ 10 Bm, ANMHIECKH SR A2 1L 10~ 20
HUm , JIRUE 4 0. 95 Bm/ min, faki A KL —
SEHC ), BEHLH A AR R B B, R B
o &5 — /PR EREETE . N O TEIE, BHE
FEAETE FEAR T ) s 2 m AR AE K, DURRE AT 47N
EPRAERE, (A XAFAE— S0 Pes . UEHH 0 B 0 e 1
Wrad, (HXRINHE—LgE .

3 20" VTR Ta 5 2 T A0 IR 1R 50

Fig. 3 Surface and fracture morphologies of

deposited Ta film in 20" steel substrate
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Fig. 4 Distribution curve of Ta and Fe

concentration after depositing T a film
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Fig. 5 Curve of load —sound signal during

scotching of Ta film
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Fig. 6 Micromorphology of scotch of Ta film
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Ta film synthesized in carbon steel substrate by

net-shape cathode sputtering method
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Xi an 710074, P.R. China)

[ Abstract] A new method, which synthesizes tantalum film by a net-shape sputtering cathode, has been introduced. By analyzing

the structure, the surface and rapture morphology, and the adhesion strength of synthesized Ta thin film using X-ray diffraction

(XRD), scanning electron microscope( SEM), it was found that bec &Ta and tetragonal B-Ta film of tantalum are formed in 20%

steel. Meanwhile, there is the formation of alloy layer between Ta film and steel substrate, which improves the adhesion strength of

Ta film. The study manifests that the net-shape cathode sputtering device possesses many advantages and can be used for synthesizing

the optimum quality film of tantalum.

[ Key words] net-shape cathode sputter; effect of hollow cathode; tantalum thin film
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