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KEYWORD: GaAlAs/GaAs HETEROJUNCTION PHOTODIODE, SPECTRAL RESPONSE,
DIFFUSION CURRENT, MAIN WINDOW LAYER, SHORT WAVELENGTH WINDOW
LAYER, LONG WAVELENGTH WINDOW LAYER, LIQUID PHASE EPITAXY

DUANGPORN CHATWEERACHAIKIT: FABRICATION AND STUDY ON
SPECTRAL RESPONSE OF GaAlAs/GaAs DOUBLE LAYER WINDOW
PHOTODIODES. THESIS ADVISOR: ASSOC. PROF. CHOOMPOL ANTARASENA,
Ph.D. 113 pp. ISBN 974-17-3633-9

/

This thesis is a study on the contribution of d/_u@yurrent to the spectral response of
GaAlAs/GaAs heterojunction photodiode. The diffusion current is one of the factors that distorts
photodiode output signal in time"domaim and decreases the speed of photodiode. Therefore,
Ga, Al ,As (P) short wavelcjm layer (SWWL) is inscrted between Ga, Al ,As (P")
main window layer (MWL) a -

acfive reglon to suppress the diffusion current from the
or‘G&‘ Al0 As (1) long wavelength window layer
{n) | actl‘?P region to suppress the diffusion from the

top window side and also Ga,
(LWWL) is inserted underncath
structurcs‘érff hetergjunction photodiodes, namely: Pin,

..-'.."1¢

n e31gned and e dlffusmn current of each structure is

substrate side. As a result, four di
PPin, PPiNn and PPiln, have
calculated and compared to each o er. Lﬁ conclusn ‘iNn Photodiode with the insertion of
wide bandgap semiconductor layers of Ga?&l“ As ﬁ'bnt of active layer and substrate is the
best structure for getting rld\Lif the d1ffus10n current. It is cTéarly seen E}mt the thicker active layer

has no any influence on thé dinountof diffusion current from top window layer while diminishing

the diffusion current from 'substrate or near to substrate window layer and increasing the drift
current and the total current. ‘Bes1des the photodiode which has thmﬁer active layer gains more
suffer from substrate_diffusion current than the one which has thicker active layer. Finally, three
structures of photodiodes -are fabricated to _prove the role of top window layer (double layer
windows). The trend obtained from a comparison among experimental results.conforms to the
idea of the structural designs This confirms that using the short'wavelength window layer and
providing an appropriate thickness to the main window layer can bring about more effectiveness
to abolish the spectral response edge in short wavelength range due to the diffusion current from

top window layer.
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