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Gain Stabilization of Optical Waveguide M odulator Using Anomalous

Photovoltaic Film
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Abstract

An anomal ous photovoltaic film formed by
simultaneous oblique sputter deposition of CdTe and
CdS was integrated on a LiNbO; optical waveguide
modulator which works as a Mach-Zehnder
interferometric modulator (MZM). Light irradiation
with alow power (1 mW) and alow cost laser source
with awavelength of 830nm induced the photovoltage
around 5V which is as high as the half-wave voltage of
the MZM. This photovoltage was used to control the
signal light in the waveguide. Since the addition of the
photoconductive CdS decreased the film resistance, the
rise time of the photovoltage became much shorter than
that of the conventional anomalous photovoltaic film
formed by the oblique deposition of CdTe. An auto-
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stabilizing system was constructed ,which compensates
the drift of the optical working point of the MZM by
negatively feeding back the drift value as the light
intensity irradiated on the film. Thisall optical feed-
back control system successfully attained the auto-
stabilization of the modulator. This system enables a
light modulation of a high signal noise ratio, since it
does not use the electric wire causing an electromagnetic
noise to transmit the feedback voltage. When the
system is used to stabilize a system for measuring an
electromagnetic field, it enables the high accurate
measurement without disturbing the electromagnetic
field to be measured.
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Fig. 1  Characteristics of Mach-Zehnder
interferometric waveguide modulator.

A : Optimized characteristics

B : Characteristics drifted by temperature
change
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Fig. 2  Schematic drawing of the sputtering apparatus

to form the anomal ous photovoltaic substance.
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Table 1 The deposition condition and the composition
of the films.

Electric power (P)| Deposition rate Film compositon

supplied to the /nm sec™ /at.0)
target PIW
CdTe CdS |CdTe CdS | Cd S Te

30 20 017 011 42.2 164 413
30 30 017 015 48.1 191 328
30 40 017 0.18 48.7 217 296
30 50 017 0.22 51.6 241 243
30 60 018 025 49.7 266 237

Supettering gas : Argon
Gas pressure  : 0.333Pa
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Fig. 3 Compositional dependence of the

photovoltage and the internal resistance of the
CdTe-CdSfilm.

10-p~—

Response time (1) / sec

0

0 02 04
Sulfur in the film / atomic ratio

Fig. 4 Compositional dependence of the response

time to photo-irradiation.
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Fig. 7 XRD patterns of the CdTe-CdS film, the single
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Dependence of the photovoltage and
photocurrent of the CdTe-CdS film on the film
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