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ABSTRACT

The harmonic distortion characteristics of laser diodes have been studied, and
dynamic parameters of laser diodes that are the carrier lifetime Ts, the spon-
taneous emission factor C and the photon lifetime Tp are estimated by fitting
the theoretical results to the experimental ones of the harmonic distortion char-
acteristics. The analysis was carried out by means of the Fourier series expan-
sion method of rate equations for the harmonic distortion characteristics of laser
diodes.

Concluding remarks of this paper are as follows ;

1) Values of C and 75 were determined as (2—6) x 1075 and ~1.2ns respec-
tively from the frequency characteristics of harmonic distortions at the bias level
below the threshold current (]th)‘ The value of 7p also was determined as about
1.2 ps at the bias level above the threshold current.

2) The signal distortion for the high quality analog video transmission should be
less than about -70 dB.

3) The analog modulation bandwidth could be obtained above 120 MHz under con-
ditions if the bias level is above 1.3 lth and the modulation depth is less than
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Fig.1. Model of the rectangular laser
cavity and distribution of the ca-

rrier and field intensity.
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Fig.2. Schematic diagram of the na-
rrow stripe BH laser diode.
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Fig.3. Calculated harmonic distortions(2nd — 7th order) with

Spontaneous emission factors C as a variable.
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Fig.9. Block diagram of the apparatus used for measuring the harmonic
distortions of laser diodes.
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