
P2-138

Nurul Ashikin Binti Daud, Yuta Ooka, Tomohisa Tabata, 
Tomohiro Tetsumoto and Takasumi Tanabe

Department of Electronics and Electrical Engineering, Faculty of  Science and Technology, 
Keio University, Japan

KEIO UNIVERSITY DEPARTMENT OF ELECTRONICS & ELECTRICAL ENGINEERING

We describe the fabrication and a demonstration of passive and active photonic crystal nanocavity devices, namely an 
electro‐optic modulator, an all‐silicon photodetector and a DeMUX filter.  This is the first demonstration of active and passive 
photonic crystal nanocavity devices fabricated with a photolithographic process that may lead to future mass production.  

SiO2 clad active and passive photonic crystal 
nanocavity devices fabricated with photolithography
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Abstract

Active devices Electro‐optic modulator Photo‐receiver

Passive device : Demultiplexer (DeMUX)
Eight‐channel demultiplexer
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0.5 GHz modulation based on 
carrier plasma dispersion effect.

Summary
1. We demonstrated the active and passive devices fabricated 

using photolithographic SiO2 clad PhC nanocavity devices.
2. We showed that 0.5 GHz modulation is possible with a p‐i‐n 

integrated PhC nanocavity.
3. We also obtained 13.4 mA/W responsivity for the 

photodetector at input powers of less than 10 μW and low dark 
current.  

4. Finally, we demonstrated of a multichannel passive DeMUX
filter with SiO2 clad photolithographic PhC nanocavity.
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Q / V

V.R. Almeida, et al., Nature 431, 1081 (2004)

Low energy      : 25 pJ
Response time : ~450 ps

• pn dope region 
• Speed: 12.5 Gbit/s

Conversion E → O

Q. Xu, et al., Opt Exp. 15, 430 (2007)

Problems 
1. EB‐lithography
2. Air‐bridge structure

Solution 
1. Photolithography 

fabrication w/ silica 
clad

Δf = 267 GHz

σ = 45 GHz
Q = 4×104

Silica‐clad photonic crystal nanocavity 
Device structure
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Transmission spectrum

Q= 1.9 × 105

• High Q factor  
• Stable and robust 
Y. Ooka, et al., Sci. Rep. 5, 11312 (2015)
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PhCImage

a=420nm, r=256nm, 
t=210nm, wc=8.9μm, 
ww=1.68μm, wi=2.9μm

Transmission‐current at resonance 
wavelength 

Photo‐responsivity
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