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Ultrafast, low-power-consumption,

all-optical gates

InGaAsP waveguide on InP substrate
10 GHz ~ 100 GHz ~ 1,000 GHz (1 THz) D1EE5ZF & T HE
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http://www.ultrafast.ee.uec.ac.jp/
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@ example: big power consumer 1n the world

Big consumer
power suppliers

CISCO’s high-end router, CRS-1

Electricity consumption=1 MW~ e :
Capacity of
@ nuclear power plants
. O =1GW / reactor
V= ~ _ Qg:f‘ {
(CISCO# 51) i : ot
40-Gb/s electronics | § in Tokyo area (TEPCO)
already | B
“Data centers” J 3%

for google, vahoo.
Electricity= 20-30 MW/center

S Gy . Groningen and Eemshavm, Netherlands.
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Fig. 1. (a) 320 Ghb/s all-optical wavelength conversion setup. (b) eye-diagram of the 320 Gb/s input pump signal. (c) and
(d) are eye-diagrams at various positions in the all-optical wavelength converter. The eye diagrams are measured by a 700-

GHz optical sampling scope. HNF: high nonlinear fiber. x: pulse interleaver.
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Courtesy from Prof. M.K. Smit (invited talk, 20%

Trends in Passive Devices for Photonic Integration OECC 05, July 5-8, Seoul

Push-pull :@:

MZI's

Total on-chip loss (TE) < 12dB
Inter-channel crosstalk <-18 dB

Dimensions 1.5%x3 mm?
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K : - ﬁ:\ﬁ&%ﬁﬁ%—h“nvm/—*ﬁ/
1.5 mm
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Photonic-crystal/quantum-dot-integrated SMZ gate for FF memory

PR K - ERSH

LGS
0, 1 £
I

t
Entrance Large Window for  Selective Growth area
flakal Matk holdox RHEED Observation (4 mm x 500 um)

Control Pulse
QD-Based Large

NL (x3) Media

Signal Pulse
Control Pulse

Monolithic SMZ by FESTA, Optics Express 2004

Targets: Very small and low-power
JERLAERRFO4FIE

Application: FF memory

SRl E.
EBEAWT7-513
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Sakaguchi, et al.
Jpn. J. Appl. Phys. Oct. 2005
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