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Abstract Interfacial reactions, phase equilibria and electrical properties of Co films on (001) oriented
GaAs substrate, in the temperature range 300-700°C for 30min, have been investigated using x-ray dif-
fraction and Auger electron spectroscopy. Cobalt started to react with GaAs at 380°C by formation of
Co.GaAs phase. At 420°C, CoGa and CoAs nucleated at the Co and Co.GaAs interface and grew with
Co:GaAs upto 460°C. Contacts produced in this annealing regime were rectifying and the Schottky barri-
er heights increased from 0.688eV (as—deposited state) up to 0.72eV(420°C). In the subsequent reaction,
the ternary phase started to decompose and lost stoichiometry at 500°C. At higher temperature, Co.
GaAs disappeared and CoGa/CoAs/GaAs layer structures were formed. Contacts produced at higher
temperature regime (>500°C) showed very low effective barriers. The results of interfacial reactions
can be understood from the Co-Ga—-As ternary phase diagram.
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Fig. 1 As deposited state of Si/oxide/Co thin films on
(001) GaAs substrates : (a) GXRD patterns (b) AES
depth profile
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Fig. 2. After annealing at 380°C for 30min : (a) GXRD

patterns (b) AES depth profile
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Table. 1. Diffusion coefficients(cni/sec) of Co, Ga and As

Element Diffusion coefficient(cm/sec)
D D’ | Q(Kcal/mole)

Co 2.97x107" (580°C) 19 } 46.4

Ga? 2.89x107%(1025C) 3.9x10"° 60.3

As? 8.7x107'%(1025C) 55x107* 69.1
1) G.S. Kulikov et al, Sov. Phys.—Solid State, Vol 14, p2335 (1973)
2) F.S. Shishiyam et al, Phys. Stat. Sol.(a), Vol 40, p29 (1977
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