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Fig. 1 XRD spectrum for Zr-Si-N film
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Fig.2 XPS spectra of Nls, Si2Zp. and Zr3d for Zr-Si-N film
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Fig. 3 SEM micrograph of Zr-Si-N film
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Fig. 4 XRD spectra for Cu/Zr-Si-N/Si contact

systems before and after annealing
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Fig. 5 SEM micrographs of Cu/Zr-Si-N/Si contact systems (a) Annealed in vacuum: (b) Annealed in N2/Ha:

(¢) Annealed in vacuum followed by corrosion treatment: (d) Annealed in N2/Hz followed by corrosion treat—
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Fig. 6 AES depth profiles of Cu/ZrSiN/Si specimens (a) As-deposited: (b) Annealed in Na/H2: (¢) Annealed in
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Preparation and Effect of Annealing Ambient on Thermal Stability
of Cu/ZrSiN/Si Structure’
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Abstract: Zr-8i-N diffusion barrier and Cu/Zr-8i-N/Si contact systems were deposited by magnetron sputtering technique. T he
Cu/Zr-Si-N/Si structures were annealed in vacuum and Hz2/N2ambient at 800°C for 1h, respectively. The Cu/Zr-8i-N/Si struc-
tures were characterized using X-ray diffraction( XRD) ., scanning electron microscopy(SEM ). four-point probe sheet resistance
measurements( R.), and Auger electron spectroscopy( AES), respectively. The analysis of Zr-Si-N diffusion barrier indicates
that the existing states of Si and Zr in the films are SisNai-ike phase and ZrN phase. It is evident that the residual oxygen in
vacuum annealing ambient can increase the sheet resistances of Cu/Zr-8i-N/Si contact structures. The thermal stabilities of
Cu/Zr-Si-N/Si structures are maintained when annealed in both ambient at 800C. Compared with vacuum annealing, the Hz/
N2 ambient annealing can improve the properties of the structures such as the sheet resistances of Cu films and the interface

conditions.

Key words: diffusion barrier: metallisation: annealing
PACC: 7360D:; 7340; 6630N
Article ID: 0253-4177(2004) 12-1634-05

* Project supported by National Natural Science Foundation of China( No. 60036010)

Received 1 November 2003, revised manuseript received 13 January 2004 ©2004 The Chinese Institute of Electronics





