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Highly functional semiconductor nanophotonic devices and their applications for
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We proposed and fabricated a high-index-contrast subwavelength grating
vertical-cavity surface-emitting laser (VCSEL) coupled with two orthogonal in-plane output waveguides.
The output waveguide can be switched by changing the lasing polarization of the VCSEL. We also obtained
the electrical spin injection into (110) GaAs quantum wells at room temperature using Fe/x-AlOx tunnel
barrier contacts.

We measured bit error rates of all-optical flip-flop operations with AND gate functionality using a
1.55-p m polarization bistable VCSEL and obtained almost error-free operations. We also demonstrated an
all-optical 2-bit header recognition and packet switching method using two 1.55-p m polarization bistable
VCSELs. Optical packets were successfully sent to one of four ports according to the state of two bits in
the 4-bit headers.

We fabricated arrays of 1.55-uy m polarization bistable VCSELs, and demonstrated the memory operation with
a shit register function using two VCSELs in one array.
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