Accepted Manuscript

Evaluation of Cu(Ti) and Cu(Zr) alloys in barrier-less Cu metallization

Fei Cao, Ying Wang, Fu-yin Li, Bin-han Tang

Pll: S0254-0584(18)30593-5

DOI: 10.1016/j.matchemphys.2018.07.009
Reference: MAC 20794

To appear in: Materials Chemistry and Physics
Received Date: 06 August 2017

Accepted Date: 03 July 2018

Please cite this article as: Fei Cao, Ying Wang, Fu-yin Li, Bin-han Tang, Evaluation of Cu(Ti) and
Cu(Zr) alloys in barrier-less Cu metallization, Materials Chemistry and Physics (2018), doi: 10.1016
/j.matchemphys.2018.07.009

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.



Evaluation of Cu(Ti) and Cu(Zr) alloys in barrier-less Cu
metallization
Fei Cao, Ying Wang, Fu-yin Li, Bin-han Tang?
3 Key Laboratory of RF Circuits and Systems, Ministry of Education, Hangzhou Dianzi University,
310018 Hangzhou, China

Abstract

The thermal properties of Cu(Ti)/SiO, and Cu(Zr)/SiO, systems have been investigated to evaluate
the potential application for Cu metallization. Cu(Ti) and Cu(Zr) alloy films were directly deposited on
Si0,/Si substrates and subsequently annealed in vacuum at various temperatures of 300°C-700°C for 1
hour. The microstructure, interface characteristics, and electrical properties of both samples were
measured using X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS), transmission
electron microscope (TEM) and leakage currents detector. Results suggest that Cu alloy films have
strong Cu(111) texture after the addition of a small amount of Zr or Ti. The sharp decline of Cu and Si
concentrations at the interface suggest that both Ti and Zr addition can prevent the inter-diffusion
between Cu and substrate. The leakage current densities of Cu(Zr) and Cu(Ti) show that Zr is more

stable element to self-forming diffusion layer for advanced Cu interconnects.
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