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Abstract Thermal stability of the interfaces of Cu films and cobalt silicides formed with a Co monolayer

and a Co/Ti bilayer which are expected to be used for interconnects or salicide transistors has been inves-

tigated. A Cu,Si layer forms in between CoSi, layer and the Si substrate above 400°C during annealing

mainly owing to Cu diffusion. The final structures after the heat treatment at 600°C are Cu/CoSi,/Cu,Si/
Siand Ti0,/Co-Ti-Si alloy /CoSi,/Cu;Si/Si, respectively. Formation of a top TiO, layer in the latter struc-

ture is due to oxygen contamination.
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Fig. 1. XRD spectra of 10nm Cu deposited onto CoSi,/Si
substrate after furnace annealing for 30min: (a) no an
nealing, (b) 200°C, (¢) 400°C and (d) 600°C. (A Cu
(111}, v Cu(220), ¢ Cu(220), W CoSi.(111), !, CoSi,
(210), <> CoS1.(311))
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Fig. 2. RBS spectra of Cu/CoSi,/Si sample after furnace annealing for 30min: (a) no annealing, (b) 200°C, (c) 400C

and (d) 600°C.
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Fig. 3. Schematic cross-section view of Cu/CoSi./Si
sample after furnace annealing at 600°C for 30min.
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Fig. 4. XRD spectra of Cu/Co-Ti multi-layer silicide/Si
sample after furnace annealing for 30min: (a) no an-
nealing, (b) 200°C, (c) 400°C and (d) 600°C. (M CoSi.
(111), @ CoSi.(400), A Cu(111), ¥ Cu(220), ¢ Cu
(200), 1 Co,,TiSi;, 2 TiO,, <> Sisubstrate)
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Fig. 5. RBS spectra of Cu/Co-Ti multiayer silicide/Si sample after annealing for 30min: (a) no annealing, (b) 200°C,

(¢) 400°C and (d) 600°C.
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Table 1. Standard heats of formation'? AH! and first phase formation temperature'"’.
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Fig. 6. RBS spectra of Co/Ti/Si sample before silicida-

tion annealing.

TiO;

o

-~

Co-Ti-Si

COSiz

CU3Si 7

Si

Fig. 7. Schematic cross-section view of Cu/Co-Ti mul-

tilayer silicide/Si annealed at 600°C for 30min.

Fig. 8. TEM cross-sectional micrograph of Cu/Co-Ti
multilayer silicide/Si annealed at 600°C for 30min.
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