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Wavelength divison multiplexing (WDM) systems
offer the possibility to increase the transmission
capacity of optical fibre networks by carrying severa
channels simultaneously. Reconfiguration of the
network and add and drop operations are considered to
be an important feature to achieve high flexibility.
Hence, new wavelength tunable devices operating at
1.55um are of high interest and the fabrication of
tunable vertical-cavity devices is particularly
interesting.* Considerable effort has been spent into the
investigation and fabrication of tunable WDM filters
and tunable vertical-cavity surface emitting lasers
(VCSELs) whereas only few results for tunable or
potentially tunable selective receivers have been
reported so far. Resonant vertical-cavity enhanced
(RVCE) photodetectors (PDs) have created much
interest due their inherent features such as narrow
spectral linewidth, easy coupling, and their potential use
as high speed devices with high quantum efficiency.
Here we present a potentially tunable RVCE
photodetector with two InP/air-gap distributed Bragg
reflectors (DBRs). A similar approach has been recently
presented by Huang’ et al. using a two period InP/air-
gap bottom DBR whereas the top DBR was formed by
the semiconductor-air interface. This device exhibited a
rather wide full width at half maximum (FWHM) of
>30 nm due to a rather low reflectance of the top DBR.
Our design implements a two period InP/air-gap top
mirror to obtain a narrower FWHM suitable for WDM
systems. The presence of the air-gaps provides for
potentially tunable devices demonstrated for e.g.
tunable filters.®> The epitaxial structure has been grown
by metal-organic vapour phase epitaxy (MOCVD) with
growth conditions adapted for micro-mechanical
structures.

Fig. 1 shows the design of the monolithic RVCE
photodetector with two InP/air-gap DBRs and Fig. 2 the
fabricated device. The top mirror InP plates are
supported by SiN, pillars necessary to allow a small
active area and easy access to the electrical contacts of
the PIN diode. The mesa has been patterned by reactive
ion etching forming first the holes for the SiN, pillars,
the plates for the top mirror, the two levels for the p-
and n-contact and finally the grooves for the bottom
mirror. The InGaAs of the sacrificial layers has been
selectively removed by a FeCly/H,O chemistry forming
the air-gaps while the InGaAs layer of the PIN diode
has been protected by resist. The devices have been
dried using CO, critical point drying to avoid sticking
of the membranes. Details of the process can be found
elsewhere.

Fig. 3 shows a preliminary optical spectrum of the
fabricated RVCE photodetector. The full width half
maximum (FWHM) of the main resonance is only
2 nm. The second and third order of the resonance can
be seen as well due to the rather long cavity. Further
optical and electrical characterisation will be carried
out.
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Fig. 1 Design of the RV CE photodetector
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Fig. 2 SEM of the fabricated RV CE photodetector
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Fig. 3 Reflectance spectrum of the RV CE photodetector



