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Hybrid Network Architecture NAGoA
Internet

[ [
Intra-datacenter network

Electrical packet switch nety Requirements

vicd 1. Large port count for supporting many ToR switches
elg 2. High speed switching to reduce latency
3. Low cost

=== Mice flow
=== Elephant flow

Optical circuit switch network [

Elephant flows are processed by
an optical circuit switch

Optical circuit switch
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Large-scale optical circuit switch NAGoA
Space switch Wavelength-routing switch
Pros: Pros:

Wavelength independency Cost effectiveness
Cons: Cons:
Complexity o< (Port count)? Bandwidth limitation

Combination of
space switch and wavelength-routing switch
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Space Switch v
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Wavelength-routing Switch NAGoA
NxN wavelength-routing switch NxN wavelength-routing switch

based on tunable laser based on tunable filter
Nx1
AWG

TL#2 [> ,:u—f?\z D #2 —1. 1
T \"]—>7\ : ]
coupler N LD #N 2
Wavelength-tunable Wavelength-fixed filter fFixed-wavelength Wavelength-tunable
laser (1xN AWG) laser filter
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Switch based on Tunable Laser ol
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Experimental Demonstration [oecc2016]  wasow
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» DC-switch scale is 8
» # of wavelengths is 180 (on 25-GHz grid)
 10Gbps intensity-modulated signals
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Switching Time [oecc2o16]
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Switch based on Tunable Filter ol

UNIVERSITY
N N MxM multlcas1 switch _
"""" il TF
L e Cl e M
N .- o[
LDN EDFA  1xN R
splitter el TF
Nx1 AWG .: . i TE
: AT
ik | = AN S ] -
MN < | . . — MN
. .
[ ]
[ ]
Silicon photonics
LD1[— % """"" W[ TF technologies
I : wl TF
b T K
- i |'
Wavelength-fixed laser Wavelength-tunable fllter
MN M M N MN
1 1/N 1/N 1/M 1

13

Yojiro MORI, Nagoya University



2

NAGOYA

Silicon-Photonic Switch Components [ECOC2016]  Nacov.

Fabricated tunable filter switch

Fabricated 8x8 MC/DC switch
(collaboration with AIST)

(collaboration with NEC)
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(a) chip | (b) module
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(c) measured switching time (c) measured switching time
Total loss: 16 dB Total loss: 18 dB
On-chip loss: 4 dB

On-chip loss: 4 dB
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Proof-of-Concept Experiment [ecoczo1e]
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Summary NAGOR

® \We introduced large-scale optical circuit switches for
future intra-datacenter applications.

® The large-scale switch can be attained with a
combination of space switches and wavelength-
routing switches.

® We demonstrated optical switches based on tunable
laser or tunable filter.

® Considering the switching time, tunable-filter-based
switch may be suitable for future applications.

Thank you for you kind attention
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