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Wavelength Conversion Using a Light-Injection
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Abstract The experimental results of the wavelength conversion by employing a light-injection
DBR laser diode at 2.5 Gh/s are presented, which can be used in optical communications.
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1 Introduction

High—speed all-optical wavelength conversion is a key technique for high capacity optical
routing switching system and advanced WDM -based network. Various conversion schemes
have been studied, and the functions have been recently demonstrated at 2. 5 Gb/s with a
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four-wave mixing in semiconductor optical amplifier (SOAs)"”" " and in optical fibers
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Here, an experiment of wavelength conversion using a light-injection Distributed Bragg Re—

flector (DBR) laser diode is reported.

2 Experimental

Fig. | shows the experimental setup. A sig—
nal LD light (Ar= 1.552 ym) was intensity-mod- ‘ .G e m| ‘ -
ulated with an NRZ bit pattern of (2"'= 1) at 2.

spectrum
andiyzer

5 Gbit/s. The wavelength converted light (A2 =

1.554 ym) was output from the DBR laser diode

which had passed through an optical fiber with 1

. N LiNbOs
nm of bandwidth and was detected. M-Z mod.
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Fig. | Experimental setup
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3 Discussions
The wavelength of DBR laser diode can be scanned from 1. 552 ym to 1. 558 um by

changing the bias current to the current gain (/<) region and the Phase Control (P. C.) re-
gion. When the wavelength of the DBR LD was fixed, the polarization state and the wave—
length of the signal light (A1) must be adjusted to match the wavelength of DBR (A2). The in-
put signal was provided with a 1. 552 um sigle-mode LD modulated by a 2.5 Gbit/s NRZ (2"
- 1) signal and the injection power was 4~ 15 mW. The experimental results are shown in
Fig. 2. Fig.2 (a) is the signal light and Fig. 2 (b) is the wavelength converted light after the
filter from DBR LD. As shown in the figure, the pulse waveform was successfully convert—

ed. The mark and space were all inverted.
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Fig. 2 (a) signal light before filter, (b) wavelength converted light after filter
The eye—pattern diagrams were also recorded. The eye—pattern diagrams of the input
light and the wavelength converted light are shown in Fig. 3. In this measurement, the

wavelength converted light from DBR LD was set to 1. 554 ym (/.= 56 mA, Vrc.= 1.1V,
Vose = 1.2 V), but it could be scanned from 1.553 ym to 1. 558 um by changing the bias

current (here it was /., Vr.c. and Vosr).
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Fig. 3 Eyvepattern diagrams for (a) input light and (b) wavelength converted light. (a) Input signal (A1)
2.5 Gb/s, (b) output signal (A:) 2.5 Gh/s
Authors have also tried to use a signal light at 10 Gb/s injection, but the observed

waveform and the eye—pattern diagrams of the wavelength—converted light from DBR-.D are

not very clearly reshaped.
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4 Conclusion
In summary, authors have realized the wavelength conversion using a light-injection
(DBR) laser diode at 2.5 Gh/s. However, this method is sensitive to injection light wave—

length and polarization state, and the wavelength converted light is unstable.
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