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Broadband return-to-zero wavelength
conversion and signal regeneration using a
monolithically integrated, photocurrent-
driven wavelength converter

M.N. Sysak, L.A. Johansson, J.W. Raring,
H.N. Poulsen, D.J. Blumenthal and L.A. Coldren

Broadband wavelength switching and signal regeneration experim
with 10 Gbit=s return-to-zero signals using a photocurrent-driv
wavelength converter (PD-WC) are presented. For wavelength sw
ing using an ideal input signal to the PD-WC, the device generate
to þ 3.7 dB facet to facet gain and shows < 1 dB power penalty in
error rate measurements. For wavelength switching with a degra
input signal, the PD-WC shows extinction ratio regeneration from
to > 11 dB, jitter reduction from 35 to 17 ps, signiÞcant eyesha
regeneration, and a� 2.8 dB power penalty.

Introduction: Dynamic wavelength switching and signal regenerat
are critical functions to enhance the performance of next genera
networks. Of particular importance is a monolithically integra
another lensed Þbre and routed to an optical receiver before e
being fed back to the BERT, or to a digital component analy
(DCA). Measurements of the wavelength converted eye diagrams
the converted optical power, ER, and jitter were performed using
DCA. Jitter was added to the input optical signal fed to the PD-WC by
introducing a 10 MHz sinusoidal frequency modulation onto the
electrical signal driving the carving modulator.

Results:Measurements of the frequency response of the wavele
converting portion of the regenerator (QW-PIN and EAM-1) with
50O termination showed an optical to optical 3 dB bandwidth
between 6 to 7 GHz. The slightly band-limited characteristics
attractive since the converted pulse becomes spread out in time b
entering the carver. This allows more margin for the gating functio
EAM-2 to carve out the inside of the converted signal.

For wavelength switching, a 15 dB ER input signal at 1548 nm w
� 7 dBm Þbre coupled on-chip power was fed to the PD-WC. T
receiver ampliÞers were biased to 6 kA=cm
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2, the transmitter SGDBR
gain was biased to 130 mA and the transmitter post-ampliÞer
biased to 100 mA. The applied bias on EAM-1 and the QW-P
photodetector was� 2.0, � 2.6 and� 3.0 V for output wavelengths of
1541, 1553 and 1563 nm, respectively. The bias on the carving E
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