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- LCOS: Liquid Crystal on Silicon

MEMS: Micro Electrical
Mechanical Systems
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: Index-control Refractive  Switching  Self-holding
Material _ : .
mechanism index change  speed  characteristics
Silica. Si Thermo-optic 0.05-0.5% us~ms  Not available
LN Electro-optic 0.1% pS Not available
11-V Plasma effect 0.5% ns Not available
FIESE-EEgE Phase change > 30% <100 ns Available
material
< b < & < &

Phase-change Small- Fast Low-power

_<:>_ sized switching | | consumption
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MEEAM A

« Optical rewritable media (DVD-RW, etc.)

= Phase-change random access memory (PRAM)

DVD-RW PRAM

512-Megabit chip (Samsung, 2009)

Optical recording Electrical recording
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GST (Ge,Sb,Te,)
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Complex refractive index
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Daiki Tanaka, Yuya Shoji, Masashi Kuwahara, Xiaomin Wang, Kenji Kintaka, Hitoshi Kawashima, Tatsuya Toyosaki,
Yuichiro lkuma, and Hiroyuki Tsuda, Optics Express Vol. 20, Iss. 9, pp. 10283-10294 (2012).
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Daiki Tanaka, Yuya Shoji, Masashi Kuwahara, Xiaomin Wang, Kenji Kintaka, Hitoshi Kawashima, Tatsuya Toyosaki,
Yuichiro lkuma, and Hiroyuki Tsuda, Optics Express Vol. 20, Iss. 9, pp. 10283-10294 (2012).
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LD: Laser diode
PG: Pulse generator

A:660 nm | LD AOptical pulse

Bias-T [€— Bias current

.=0.8 PG | ‘ Electrical pulse

— Optical fiber
- — - Coaxial cable

Laser pulse ixradiation

Crystallization pulse: width 400 ns, peak power 50 mW
Amorphization pulse: width 40 ns, peak power 160 mW
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Daiki Tanaka, Yuya Shoji, Masashi Kuwahara, Xiaomin Wang, Kenji Kintaka, Hitoshi Kawashima, Tatsuya Toyosaki,
Yuichiro lkuma, and Hiroyuki Tsuda, Optics Express Vol. 20, Iss. 9, pp. 10283-10294 (2012).
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Si Waveguide

Ge,Sb,Te.
SiO, Cladding
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Directional coupling in three waveguides

Boutv

--a-

/\f/\ 3rd order.
+

2nd order.
+

-/\-/\/\ 1st order.
B A

Lc.

[ E
12
2(”1 _”2)
f h ling | h L A
Equation of each coupling lengt < 23 =
2(m, —m3)
2 A: wavelength
£ n. effective refractive index
\ 1 —H, of each mode
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2x2 SW FDTD & Salb—i a4l
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(1) HEEMPZAWN AR Y TFDRE
o INBLOSSR, BT DL B IREFREE
(2) MMIZ S —h XA VF
« RAyFUJ B 130 ns(7EILT7RIE). 400 ns (FE&R1L)
« Ei{EiK&K: 1525-1625 nm
« JHYtEE: 9.3 dB
« BBYURLRAyF I EIE: > 2000
 HEEHBTE: 1 umo
(3) 2 x 2 Optical unit switch
« HZE LA FE: 9.8 um (under fabrication)
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