ABSTRACT A substrate 103 is set in a filmform ng apparatus, such as a
net al organi ¢ vapor phase epitaxy system 101, and a GaN buffer film 105, an

undoped GaN film 107, and a GaN film 109 containing a p-type d r
successively grown on the substrate 103 to form an epitaxial &ﬁ%ﬁ?@@g"ﬁo

The sem conductor film 109 al so contai ns hydrogen, which was included in a
source gas, in addition to the p-type dopant. Then the epitaxial substrate
El is placed in a short pulsed | aser beam enmitter 111. A laser beam LBl is

applied to a part or the whole of f the epitaxial substrate El to
activate the p-type dopant by rrak?’hggmfa mul ti photon absorption
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use of ther nﬂ)S, ﬁpﬂﬁ%ﬁ&g(}aN film 107, and a GaN film 109 containing a p-type
5 dopant are suécessively grown on the substrate 103 to form an epitaxial
substrate E1. The semiconductor film 109 also contains hydrogen,
which was included in a source gas, in addition to the p-type dopant.
Then the epitaxial substrate E1 is placed in a short pulsed laser beam
emitter 111. A laser beam Lp; is applied to a part or the whole of a
10 surface of the epitaxial substrate E1 to activate the p-type dopant by
making use of a multiphoton absorption process. When the substrate is
irradiated with the pulsed laser beam Ly, which can induce multiphoton
absorption, a p-type GaN film 109a is formed. There is thus provided
a method of optically activating the p-type dopant in the semiconductor
15 film to form the p-type semiconductor region, without use of thermal

annealing.
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