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Code. PDF.This invention relates
generally to large-area planarheterojunction photodiodes, and more
specifically to method for reducing the
surface current leakage in such devices.
High-speed photodetectors are important
for applications such as fiber-optic
communications, because they are one of
the dominant sources of noise in the
system. Planar-heterojunction
photodetectors, fabricated by stacking
two-dimensional layers of semiconductor
materials of different bandgaps, have
been used as an alternative to
conventional PIN photodiodes. Compared
to PIN diodes, planar heterojunction
devices are able to detect light of longer
wavelengths because the lower bandgap
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semiconductor can be used as a
transparent window to enhance the
absorption of the higher bandgap
material. The spectral sensitivity of these
devices can be varied by designing for a
different barrier height between the two
layers. An improvement to the basic
planar-heterojunction device is the pin
diode heterojunction device (PHD). A pin
diode heterojunction device includes an
intrinsic absorption layer that absorbs
light, and one or more heterojunction
regions between the intrinsic absorption
layer and a transparent window. The
transparent window and the intrinsic
absorption layer form a potential barrier
that restricts the flow of the surface
current to the surface of the photodiode.
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Pin diode heterojunction devices are
described in, for example, U.S. Pat. No.
5,898,661, which is incorporated by
reference in its entirety. The surface
current leakage can be reduced in the
above-referenced planar-heterojunction
devices by the addition of dopants of the
same conduction type to the intrinsic
absorption layer. The dopants are
designed to compensate for the negative
charge on the surface of the intrinsic
absorption layer and therefore reduce the
surface current flow. For example, an Ntype dopant, e.g. P, is used to compensate
the negative charge on the surface of the
intrinsic
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Opal Icon Words & Photos by Elisabeth
Spitz I was in a coffee shop and saw a
very odd looking guy with an unruly
beard and unusual haircut. I thought to
myself, “This guy’s a mad genius.” My
idea of what a mad genius looks like was
a mostly bald person in a cape and a beard
who was running about and screaming.
This wasn’t that guy. But, I still found him
interesting, as I often do. Another day at
the coffee shop and the mad genius had
grown into a monstrous, grunting, big
bearded guy. I’m convinced that this guy
was not very pleasant company. I am
unsure what he wanted from the people in
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the shop, but I can’t imagine it was
anything nice. Nonetheless, the people
didn’t seem to mind being in his presence
as he seemed to growl out his requests, as
if they were of utmost importance. I
looked at this person who, I imagined,
was some sort of a genius with a capital G
and he wore this look that somehow said,
“I am both powerful and a little
confused.” It reminded me of how some
monks dress. The monks in my village
wore unusual, mostly hand-me-down
clothes and always seemed to have
mischievous smiles on their faces. They
claimed that they lived in the wilderness,
and so they looked the part. I sat there for
awhile watching this man. He seemed to
avoid eye contact, as well as everyone
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else. I thought, “Maybe he’s just shy.”
Eventually, I had to ask him, “Are you
mad?” He didn’t reply. I was curious, so I
said, “I noticed that you were grunting.
Would you like some coffee?” He didn’t
say anything, just grunted again. Now I
had a theory. He was getting his jollies
out of not being understood. I was
intrigued, so I replied, “I’m sorry. Is that
what you want? Coffee?” This made him
grunt louder than before, “That’s
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