Hybrid substrate from wafer direct bonding
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Many modern opto-eledronic devices are made from
compound semiconductor alloys. More often than not

these dloys do not come as readily avail able wafer
substrates but are constructed by depositing thin
monocrystalline layers onto a carier substrate by
means of hetero-epitaxy. For hetero-epitaxial
synthesis to be successful though these substrates
must be &leto ad as growth templates. It isalso rare
to find a substrate of matching crystall ographic
structure which simultaneoudly fitsthe dedricd or
opticd requirements for optimal device performance
In optimising the overall performance of the opto-
eledronic device oneisleft try to disentangle the
conflicting constraints placed on the substrate. This
usually resultsin seleding a substrate that meds the
requirements of hetero-epitaxy, depositing the layer

structure of the device onto this substrate and then

trate for hetero-epitaxy.

trying to transfer the devicelayers or even the
processd devices onto an aternative substrate.
Examples of this are the epitaxial lift-off of devices,
or the transfer of the completed devicelayer by wafer
dired bonding onto another substrate. These
processes are unusual for opto-eledronic fabs; as
depending on the process gquencethey either reverse
the polarity of the device and thus may require
changes in the device padkaging, or they involve the
handling of the expensive thin and fragil e layers and
from a manufaduring standpant are not desirable. In
additi on the diff usion during bond strengthening
anneding or soldering may degrade the designed
layer profiles or the mntads.

We suggest using a hybrid substrate for device
epitaxy which comprises of athin “seading” layer of
suitable dloy compaosition and a “ stiffener” substrate
chosen for its opto-eledronic properties. The
“sedling” layer isfirst grown on a conventiona
substrate and then transferred to the “stiffener” by
wafer dired bonding.

We hereby present an exploratory investigation of
such a hybrid subs



