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Effects of Cu impurity on the switching characteristics of
the optically controlled bistable semiconductor switches

g

(Sung-taek Ko)

Abstract

Cu compensated Si doped GaAs (GaAs :Si:Cu has been chosen

as the switch material. The

GaAs material has been characterized by DLTS(Deep Level Transient Spectroscopy) technique and
the obtained data were used in the computer simulation. Simulation studies are performed on several
GaAs switch systems, composed of different densities of Cu, to investigate the influence of deep
traps in the switch systems. The computed results demonstrates important aspect of the switch, the
existence of two stable states and fast optical quenching. An important parameter optimum Cu

density for the switch are also determined.
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Fig. 1 Optical ionization processes(solid lines)
and recombination processes{(dashed
lines) during defferent stages of the
switch.
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sample.
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Fig. 3 Arrhenius plots for the DLTS spectrum.
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Fig. 4 Conductivity as a function of density of
diffused Cu in Si doped GaAs
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Table 1 Parameters used in the numerical anal-
ysis.
parameters % FnEy
on (CuB) 8 x 10-21 cm? (8)
op (CuB) 3 x 10-14 cm? (8)
Ono (CuB) 10-17 cm? (9)
Opo (CuB) 10-16 cp? (9)
on (EL2) 4 x 10-16 cm? (10)
op (EL2) 2 x 10-18 cm? (10)
Ono (EL2) 8 x 10-!7 cm? (11)
Opo (EL2) 3 x 10-!7 cm? (11)
on (EL5) 5 x 10-15 cm? (10)
op (EL5) 2 x 1018 cm? (10)
Ono (ELS) 10-17 cm? [*]
Opo (ELS) 10717 cm? [*]
on (CuA) 8 x 10-21 cm? [91
op (CuA) 3 x 1014 cm? 9]
Ono (CuA) 10-17 cm? [x]
Opo  (CuA) 10-16 cm2 [*]
8 26 cm/GW (12)
Ka 10-33 cm-6 s-1  (13)
Kd 7 x 10710 cm3 -1 (14)
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Fig. 7 Turn-on characteristics of the switchs.
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