Time-Resolved Photominescence Studies of Wide-Band Gap Semicon-

ductor Material and Structure
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Abstract

We have studied the As doping ef-
fects on the optical characteristics of
GaN films by time integrated photolu-
minescence and time resolved photolu-
minescence. When As is incorporated
into the film, the localized defect levels
and donor-acceptor pair transition be-
come less resolved. The recombination
lifetime of neutral donor bound exciton
(1,) transition in undoped GaN increases
with temperature as 7°. However, the /,

31

recombination lifetime in As-doped
GaN first decreases exponentially from
98 to 41 ps between 12 and 75 K, then
increases gradualy to 72 ps at 250 K.
Such a difference is related to the isoe-
lectronic As impurities itself in GaN,
which generate near-by shallow levels
that dominate the recombination proc-
€ss.
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1 TIPL spectra of As doping in GaN

samples show lessresolved /5, DAP.
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2 Temporal evolution of the /, emis-
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3 The recombination lifetimes of

undoped and As-doped GaN measured
from 12 to 250K. The dotted lines are the

curve fitting of 7% dependence for undo-

ped sample and including exponential de-

pendence below 75 K for As-doped sample.
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