VA

Shoji Lab

Silicon Photonic Devices using Magneto-Optical

Materials
FIRST, Quantum Nanoelectronics Research Core

Increase of Network Traffic

Datacenter

’,@\
\ B

.2 Ph(gton‘iE\Network

Health

lachine

Phone Internet of Things

Appliance PC

Datacenter

Increase of power consumption in electric router
(especially for high bit-rate signal processing)

Bottleneck of transmission
speed between rack-to-rack
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Photodetector

Challenge of optical transceiver:

Monolithic integration of Optical isolator
with LD |

Self-holding optical switch

Non-volatility of magnet — Self-holding of switching state

Output data signals
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World’ first demonstration of waveguide
‘optical isolator on Si
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Y. Shoji, et al., APL, 92, 071117 (2008).
Y. Shoji, T. Mizumoto, JJAP, 53, 022202 (2014).
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Optical memory switch

->H=38 Oe @ Ce:YIG layer
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T. Murai, et al., Opt. Express, 28, 31675 (2029).

Read : Detect
Read : Magnetization depends on Read polarization rotation
”0”(Non-resonant)/”1”(Resonant) b Laser. due to MO Kerr effect
by Magneto-optical effect N (Read/Write)

MO materials.

Photodetector

MO disk

Magnetiza

Write : Heat assisted
magnetization reversal
by optical absorption

Magnetic head %//

Write : Magnetization
reversal at Curie point

v'Dense integration with Si photonics

v 1bit : 20pum sq. — 1.5KB : ~2 mm sq.

v'Read/Write packet data (Sequential
access memory)




