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£ &  RBS% XRDE ol4ste] Co-Nbo|3% delrtelmsh Fo] Wi dzbel @b qol Bete] ZAstgch. CusSi 59
F2) Aeirtol= AHA] 400CHENH Hé FARI) s, o) W Y4HE Fol elaolme Fwe] o) Ex
sS4 EbE CoSisl ¥a 410l %AT Sidlabehe] whgo] &g Zloleh. B, 600°CNA ) FHe) Foli= CoSi, 38 &4t - 53
@ Cu 9718} 71% Siskel ghgol osted CoSiy/SiARelE 7] Aelatoler} AastedEnl, o3 2] Aejate| =7} CoSiy/Si
Aol HAHE 2e Cutre) BASE7) ofe) 374304 Sidate] FA4E vo} of w2 BEolch FHe A} HEHeE
96}zl £F 2= CuNbO,/Cu,Si/Co-Nb#-Z3 /Nb,0s/CoSi,/CusSi/Sielgieh. o17)4] Aol 84 % CuNbO,= Cugx}7} Nb,O
s % Co-Nbatg23 wgstel 71122) Qalel 425 YA€ Zelch

Abstract Thermal stability of the interface of a Cu film and a Co-Nb multilayer silicide has been investigated using
RBS and XRD. The Cu silicides such as CusSi began to form during annealing at about 400°C. The source Si for the Cu
silicidation at this temperature is provided by the dissolution of the metastable CoSi phase in the upper side of the Co~
Nb silicide underlayer. A Cu,;Si layer formed in between the CoSi; layer and the Si substrate after annealing at 600°C is
mainly due to Cu diffusion through the CoSi; layer. The formation of the Cu silicide at the interface of CoSi; and the Si
substrate is attributed to faster diffusion of Cu than Siin various Co- Nb multilayers. The final layer structure after the
heat treatment at 600 is found to be CuNbQs/ CusSi/Co-Nb alloy/Nb.Os/CoSi:/CusSi/Si. The CuNbO; phase precipi-

tated at the silicide grain boundaries as a result of the reaction of Cu with Nb.Os and Co- Nb alloys.
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Table 1. RT A Process Conditions

Temperature (C) 800
) rising 90
Time (sec.)
steady state 30
Base Vacuum (torr) B 5x107?
ambient in N, (4N)

Table 2. Furnace Annealing Process Conditions

Temperature (C) 200, 400, 600
rising 10 - 20
Time (min.) F——
steady state 30
Base Vacuum (torr) 1x10°
ambient in vac.
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Fig. 1. XRD spectra of Cu/Co- Nb multilayer silicide /Si sample
after furnace annealing for 30min : (a) no annealing, (b) 200°C,
(c) 400°C, and (d) 600°C. (@ : Nb.Os, ® : CuNbO,, (1 : CusSi, ¥
T CuSi, A 1 CoSiy, ¥ 1 CoSi, @ & Cu)
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Fig. 2. Sheet resistance of Cu-Co/Nb samples as a function of
annealing temperature
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Fig. 3. RBS spectra of Cu/Co-Nb multilayer silicide/Si sample after annealing for 30min :

(d) 600<C.
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Fig. 4. Scanning electron micrograph of the etch-pits on the Si
surface
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Fig. 5. Schematic drawings of Cu-Co/Nb bilayer silicide struc-
ture (a) as deposition(b) after annealing at 600°C
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