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Photonics Integration System Research Center

(Fumio Koyama Group)

(Research Field)

We are actively creating new technologies and concepts toward future photonic networks in several research programs, which include

surface emitting lasers and arrays in wide spectral ranges, integrated photonic micro-devices and optical micro-electro mechanical

systems (MEMS) and devices.
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Fig.6 High-resolution beam steering device based

on Bragg reflector waveguide

(Current Topics)
1) VCSEL Photonics and integrations (F. Koyama, T. Sakaguchi,
H. Sano, T. Shimada, H. Dalir, X. Gu and M. Nakahama)

A vertical cavity surface emitting laser (VCSEL) was invented
in 1977. We have seen various applications including datacom,
sensors, optical interconnects, spectroscopy, optical storages,
printers, laser displays, laser radar, atomic clock and high power
sources. VCSELs have been extensively developed and are now
key devices in local area networks. Also, parallel data links
including board-to-board interconnections with low threshold
Low threshold

single-mode VCSEL arrays will enable us to realize parallel

VCSEL arrays are also under development.

optical interconnects with low power consumption.
We are working on low-power consumption VCSELs,
multi-wavelength integrations and new functionalities on VCSEL

photonics.(Fig. 1 and 2)

2) Novel micro-machined photonic devices
(F. Koyama, T. Sakaguchi, H. Sano and M. Nakahama)

Tunable micromachined VCSELs are also attracting much
interest for WDM networking, because micromachined tunable
VCSELs enable wide continuous tuning. We proposed and
demonstrated a micromachined tunable vertical cavity with a
strain control layer, which gives us novel functions including
temperature insensitive operation, thermal wavelength tuning, and
so on. Either temperature insensitive operation or wide
wavelength tuning induced by temperature change can be realized.

(Fig. 3 and 4)

3) Slow light photonics for new functionalities
(F. Koyama, T. Sakaguchi, T. Shimada and X. Gu)

Slowing light is useful for miniaturizing various optical devices.
We proposed and demonstrated a slow light modulator slow light
detector, optical gates and slow light switches with a Bragg
reflector waveguide, which gives us size reduction using a slow
light effect. Our VCSEL-based structure with slowing light
gives us various unique features such as polarization
independence, low power consumption, the integration capability
with VCSELs and so on.

novel beam steering device based on a slow light Bragg reflector

We proposed and demonstrated a
waveguide. A steering angle of over 40 degrees and a number
of resolution points over 1,000 have been demonstrated for 3mm

long devices.(Fig. 5 and 6)
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