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1. % (Summary)

The optical response of subwavelength plasmonic

structures can be used to monitor minute changes

in their physical, chemical, and biological
environments with high performance for sensing.
Here, we report on an electronically readable
photocapacitor based on a plasmonic nanochannel
structure with high spectral resolution and a large
modulation capability. The structure consists of
metallic U-cavities and semiconductor channels,
which are used to focus and confine light at the
semiconductor—metal interfaces. The capacitance
modulation of the structure in response to light
produces a light-to-dark contrast ratio larger than
1000. A reflectance spectrum with a bandwidth of
16 nm and a 6% modulation depth is detected using
a reactance variation of 3 kQ with the same
bandwidth. This photocapacitor design offers a
practical means of monitoring changes induced by
the near field and thus could be deployed in pixel
arrays of 1image sensors for miniaturized
spectroscopic applications.
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The nanochannel structure was fabricated using

the following steps. An SOI substrate with a 700

nm (£ 50 nm) device layer (Si), a 3 pm buried oxide
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layer (Si02), and a 525 pm handle layer (Si) or a Si
substrate with a thickness of 525 pm were cleaned,
and an electron beam resist (ZEP520A, Zeon
Corporation, Tokyo, Japan) was spin coated on the
substrates. A lithography process was performed
with an electron beam lithography system (F5112,
Advantest, Tokyo, Japan) to form a line-and-space
resist pattern. Then, the Si was etched by
inductively coupled plasma etching system (MUC21,
Sumitomo Precision Products Co., Ltd., Amagasaki,
Japan). After the etching process, a conformal Au
layer was sputtered on the resist pattern by DC
sputtering using a sample stage rotating at an
angle of 45° with respect to the Au target. Finally,
the resist together with its Au top layer is removed
by lift-off in an ultrasonic bath.

3. fEFL# %2 (Results and Discussion)

Fig. 1 SEM images of fabricated nanochannel
structures with a channel width of 380 nm
(left). Illustration, reflectance spectrum
and reactance variation of plasmonic
nanochannel structure (right).
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