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MEMS: Micro electro mechanical systems
LCOS: Liquid crystal on Si
LN: Lithium niobate, LiNbO3
PLZT: Lantern dope lead zirconate titanate

10

11 12

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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Amorphous

Ge2Sb2Te5 (GST-225) 

Temperature 
[ºC]

Melting point

Amorphization 
condition

Crystallization 
condition

618

140

Time [ns]

100
Crystalline

Crystallization 
point

14

Daiki Tanaka, Yuya Shoji, Masashi Kuwahara, Xiaomin Wang, Kenji Kintaka, Hitoshi
Kawashima, Tatsuya Toyosaki, Yuichiro Ikuma, and Hiroyuki Tsuda, “Ultra-small, self-holding,
optical gate switch using Ge2Sb2Te5 with a multi-mode Si waveguide,” Optics Express, Vol. 20,
Iss. 9, pp. 10283–10294 (2012).

15

PG

LD: 660 nm

LD: Laser diode
PG: Pulse generator

Crystallization pulse: width 400 ns, peak power 50 mW
Amorphization pulse: width 40 ns, peak power 160 mW

Laser pulse irradiation

Optical pulse

Electrical pulse

Bias-T Bias current

Optical fiber
Coaxial cable

Lenses

N. A. = 0.8

16

17 18

Extinction Ratio: 9.3 dB

Cycles: >2000

32



19 20

21

8.5

8

7.5

7

6.5

6

5.5

5

4.5

1525 1545 1565 1585 1605 1625

Tr
an
sm

itt
an
ce

[d
B]

Wavelength [nm]

Initial state (cry, cry)

ON (amo, amo)

OFF (cry, cry)

22

•

•
•
•

23

•
•
•
•

24

33



25 26

  

 03 5427 39

 toiawasesaki-ipc

27

ArF i

34




