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Ultrahigh-resolution on-chip
spectrometer with silicon photonic
resonators
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On-chip spectrometers have unique advantages in size,
weight, power consumption and cost. It is still very chal-
lenging to realize on-chip spectrometers with ultra-high
resolution for the applications in many fields such as
smart phones, atmospheric monitoring, and Aerospace
Exploration.

Recently the research group led by Prof. Daoxin Dai
from the College of Optical Science and Engineering,
Zhejiang University, China, proposed a silicon-based
high-performance on-chip spectrometer with an ultra-
compact size and an ultra-high resolution. In particular,
the configuration consists of an ultra-narrow-band filter

and wideband filters array was introduced.

The ultra-high-Q resonator was realized with Euler-
bends, enabling ultra-high-resolution wavelength-selec-
tive filtering. Meanwhile, the wideband filter array was
used to achieve an extended working window for the on-
chip spectrometer. And the demonstrated on-chip spec-
trometer has a footprint as compact as 0.35 mm’ and a
resolution as high as 0.005 nm (which is the highest for
on-chip dispersive spectrometers). The working window
is about 10 nm and the ratio between the working win-
dow and the resolution is up to ~2000, which is the
record for spectrometers with a footprint less than 1 mm’.
The proposed spectrometer breaks the bottleneck of in-
sufficient resolution of the dispersive chip-level spec-
trometer.

Opto-Electronic Advances, 2022, 5(7): 210100.
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