On-chip optical pulse analyzer using silicon photonics
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Conventionally, short-pulse lasers have been used only in research laboratories or factories
whose environment is clean and stable. In such a case, a pulse measurement equipment used for
development of the pulse generators can also be used in the clean and stable environment.
Recently, the short-pulse laser begins to be used for some applications such as bioimaging,
cataract surgery, and time-of-flight LiDAR operated in usual environment where vibration,
temperature change, and human’s eyes exist. To monitor the pulses in such environment, a
compact, solid-state, and high-sensitive pulse analyzer is desired. Such a demand will not be
achieved by conventional pulse analyzers like a frequency resolved optical gating (FROG). In
this paper, we demonstrate a fully integrated pulse analyzer fabricated using silicon photonics.
This is ultracompact and solid state, and highly sensitive compared to the conventional ones.

Figure 1 shows the schematic of the proposed pulse analyze. A pulse under test is split and
launched from both ends of the SiPh chip at the same timing. One pulse is filtered by a
micro-ring filter and propagates into the
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Fig. 1. Schematic of the pulse analyzed integrated on a
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