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Abstract

Since semiconductor laser diode(LD) are a nonlinear light source, its large signal characte-
ristics are very different from the small signal one, as the modulation frequency approaches
to the resonance frequency (fo) of LD. In this research, the large signal analysis has been
carried out for the frequency characteristics near fo by numerical analysis in order to make

clear the machanism generating the relaxation oscillation in the light output in high speed
pulse modulation.

Comparing this analysis with computer simulation for an experimental result on the supp-
ression of the relaxation oscillation with a method using an electrical resonance circuit,
following results were obtained;

(1) The relaxation oscillation in the case of large signal and high speed modulation is
caused by the two frequency components included in the input current pulse, that is,
one is of fo and the other is one half of fo.

(2) In order to suppress the relaxation oscillation by the single electrical resonance’circuit,

its resonance frequency should be less than one half of fo.

Nomenclature

: Carrier density

: Injection current density

: Absolute electron charge

: Thickness of active layer
] : Internal quantum efficiency

Qo R

R,, : Total spontaneous emission rate

D; : Diffusion constant

I'; : Photon confinment factor

®(E): Number of modes per unit volume and energy
S;  : Photon number in the ith mode

¢; : Normalized complex photon amplitude function

s : Spontaneous emission rate per unit of volume and unit of photon energy E;
s @ Stimulated emission rate per unit of volume and unit of photon energy E;
Tsi . Photon life time in the #th mode

Ts : Spontaneous carrier lifetime
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