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cal Capacitance—Voltage H](polaron)® Secondary Ion Mass Spectrometry(SIMS)Z2  Z A}l o).
Metallorganic Chemical Vapor Deposition (MOCVD)E o] 43le] undoped-InGaAs 22 AAA| 7o
gAauyg ez Zn,P, 4 ¥ a} Rapid Thermal Annealing (RTA)E o] 4-8}glc}t. 450~550°C 2
=9 Yella} 30~300% £t &4 +¥Y A zincy FAHAIFE D=Dexp(-JE/KkT)e EAE =1t
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Abstract Zinc diffusion in undoped-InGaAs lattice-matched to InP has been studied by Electrochemical
Capacitance—Voltage measurement(polaron) and Secondary Ion Mass Spectrometry (SIMS). Undoped—
InGaAs layer was grown by Metallorganic Chemical Vapor Deposition(MOCVD), and ZnsP, thin film
was used as Zinc source. The annealing was carried out with Rapid Thermal Annealing(RTA). Diffu-
sion coefficient follows the Arrhenius equation expressed as D= Dexp(—4E/kT), and D, and JE was
found to be 1.3 x 10%m?*/sec and 2.3eV, respectively, at the range of 450~550°C. Obtained diffusion coef-
ficient of Zinc in InGaAs was very large compared to the already reported values. This fast diffusiton
may result from the RTA-nduced thermal stress due to the difference in thermal expansion coefficients
between encapsulants and InGaAs layer. This effect was confirmed by comparison of diffusion coeffi-
cient of RTA method to that of a sealed-ampoule method.
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Fig. 1. Variation of Zn—diffusion profile with diffusion
time at 500°C; (a) 90sec. (b) 180sec and (c) 300sec.
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Fig. 2. Temperature dependence of diffusion coefficient
of Zn in InGaAs.
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Fig. 3. Comparison of diffusion profile of Zn in differ-
ent diffusion methods at 500°C; (a) Zn,P, film and
RTA method. diffusion time 90 sec. (b) Sealed-am-
poule method. diffusion time 900sec.
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