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A study on Electrical and Diffusion Barrier Properties of MgO Formed
on Surface as well as at the Interface Between Cu(Mg) Alloy and Si0O.
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Abstract We have investigated the electrical and diffusion barrier properties of MgO produced on the surface of Cu
(Mg) alloy. Also the diffusion barrier property of the interfacial MgQO between Cu alloy and Si0. has been examined.
The results show that the 150 A -MgO layer on the surface remains stable up to 700°C, preventing the interdiffusion of
Cu and Si in Si/MgO/Cu(Mg) structure. It also has the breakdown voltage of 4.5V and leakage current density of 107
A/cit. In addition, the combined structure of Si,N.(100A )/MgO(100 4 ) increases the breakdown voltage up to 10V and
reduces the leakage current density to 8 x 107 'A/ci. Furthermore, the interfacial MgQO formed by the chemical reac-
tion of Mg and SiO. reduces the diffusion of copper into SiQ. substrate. Consequently, Cu(Mg) alloy can be applied as a
gate electrode in TFT/LCDs, reducing the process steps.
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Fig. 1. RBS spectra of (a) Pure Cu (b) Cu(lat.%Mg) (c) Cu(2.3at.%Mg) (d) Cu(4.5at.%Mg) anneal in vacuum for 30min, respectively.
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Fig. 2. RBS rump simulation of Cu(4.5at.%Mg)/Si0,/Si an-
nealed in vacuum at 700°C for 30min.
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Fig. 3. Sheet resistance varation of Pure Cu and Cu(4.5, 2.3,
lat.%Mg)/TiN/Si annealed in vacuum at various temperature,
respectively.
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Fig. 4. XRD patterns of (a) Cu(4.5at.%Mg) (b) Cu(2.3at.%Mg)

(c) Cu(lat.%Mg) on TiN/Si annealed in vacuum for 30min at
various temperature, respectively.
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Fig. 5. AES depth profiles of (a) as-deposited Cu(4.5at.%Mg)
on TiN/Si and then annealed in vacuum at (b) 700°C,
respectively.
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Fig. 6. RBS spectra of Si/Cu(2.3at.%Mg)/Si0./Si annealed in
vacuum at 600,700, 800°C.
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Fig. 7. XRD patterns of Si/Cu(4.5at.%Mg)/TiN/Si0./Si an-
nealed in vacuum at 700, 750, 800°C, respectively.
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Fig. 10. Leakage current densities for 500A - thickness SisN. on
pure Cu, MgO/Cu(Mg), respectively.
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Fig. 11. Leakage current densities for 100 A - thickness Si:N, on
pure Cu and MgO/Cu(Mg), respectively.
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