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* InP can support a wide range of photonic devices
* Increasingly mature technology

* Increasing circuit complexity available

Component count

Moore's law for WDM PICs
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JePPIX aims to create a solid infrastructure, offering access to Indium

Phosphide based technology for proof of concept, prototyping and,
long term, large volume manufacturing

JePPIX is working to establish a
Generic Foundry operation in
Industrial fabs for Application
Specific Photonic Integrated
Circuits (ASPICS)

A generic fab runs a fixed process
with documented design rules.

Open to all
Application Blind

Offers large reductions in access
costs to its users

40 Channel wavelength monitor PIC, integrates 9 AWG de-multiplexers
and 40 monitor photodiodes onto a single chip of 4*5mm?
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JePPIX:

Joint European Platform for InP-based Photonic
Integration of Components and Circuits

Industrial partners :  Oclaro, CIP, FhG-HHI,
Alcatel-Thales IlI-V Lab,
Philips, ASML, Aixtron, OPT

Photonic CAD: Phoenix, Photon Design,
Filarete

Universities: COBRA -TU/e, Cambridge,
KTH, COM, CNRS

Coordination: COBRA

Step 1: Small-scale access to the COBRA process
for research purposes (proof-of-concept)

Step 2: Feasibility of an industrial foundry (EuroP IC)
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Electronic integration  Photonic integration

3 basic elements 4 basic elements
PWD Waveguide
1 S / Phase
SOA A Amplitude

E — P_J— Polarisation
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Passive Phase Amplitude Polarisation
e  —— e ——— :2
waveguide phase modulator optical amplifier ~ detector polarisation converter
curve amplitude modulator [l converter, ultrafast switch pol. splitter / combiner
- | .. fesmin) - -
MMI-coupler 2x2 switch picosecond pulse laser pol. indep. 2x2 switch
AWG-demux WDM OXC multiwavelength laser pol. indep. diff. delay line
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* Photonic Integrated Circuit Fabrication:

 The JePPIX platform currently offers small scale access to an InP-based
active/passive integration process at the COBRA fab (TU/e) for research
and proof-of-concept

* The platform offers a number of elementary building blocks: Gain
sections, phase control sections and shallow and deep etched passive
waveguides

* R&D level platform: each process run is on a ‘best efforts’ basis
« COBRA is pioneering InP integration technology for generic fab operation

« Wafer runs are shared between users
« ASPIC Design and technology training is provided by TU/e
» ASPIC Design Support is offered to JePPIX users
» Post fabrication testing to validate wafer processing is undertaken at TU/e
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Yearly two-week course at COBRA in Eindhoven, Netherlan

« 1st week: Design of Photonic Circuits

Lectures and practical training in design software
Xaveer Leijtens from COBRA and Arjen Bakker from PhoeniX software

« 2nd week: Photonic Integration Technology
Richard Notzel and Huub Ambrosius from COBRA

Next course starts October 25", 2010
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The processed area is split into nine blocks (typic ally 4x4mm 2); three of which
are reserved for test structures (to qualify the pr ocessing) and six blocks host
the PIC designs of the users

)

Test Sectors T1-T3 for
wafer scale verification

Sector layout Mask layout

Final Processed Circuits
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High-speed
telecom

Telecomms - main driver for PIC development
« Transmitters and Receivers
e Access networks / FTTH

 Many other optical functions:
Data encoders/decoders, _
wavelength (de-)multiplexers, regeneration......

Datacomms Computer

 Fast photonic switches — backplane
photonic interconnect in computer backplanes

Fibre Sensors

* Integrated measurement modules for
fiber Bragg SENSOrs Structural health

» Readout chips for sensors based on monitoring
strain using Brillouin backscattering

Medical

» Optical coherence tomography at ~1.55 nm

« Raman scatterometry

* Non-linear microscopy using short pulse lasers Multi-photon

microscopy
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7 different designs from 5
different groups:

A. COBRA / Cambridge
B. COBRA

C.|Polito / COBRA
and UPVLC / COBRA

D. UPVLC
E. Cambridge
F. ECO/COBRA
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Tunable laser chip
3.omm x 1.omm

Building Blocks

R R
e SOA Gain
H
EDRUR S .
e AWG
. SOA
. Passwe_ SOA
waveguides
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« Thermal transients greatly
reduced

* Nanosecond tuning time
« Dark tuning

M. Heck et al., PTL, July 2009
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ECIO

CAMBRIDGE “Broadcast and Route”
ThG5
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COBRA
McGill and UPVLC

COBRA

nTmoowp

DTU Photonik
McGill and UPVLC
Cambridge
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FrC3

T _ m m
= < <
input output 2 stages output 4 stages

First active/passive optoelectronic multistage inte rconnection network
Uses a row of twelve active islands in regrown wafer
Combination of SOA building blocks and passive wave guide components

A. Albores-Mejia, K.A. Williams e.a.
CLEO Europe postdeadline 2009 and IEEE Hot Interconnects 2009
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« Highest line-rate transmission (160Gb/s) through a multistage

Interconnection network Ec I o

* Record power penalties of only 0.9dB and 1.3dB for  two and four | 2010

A. Albores-Mejia, K.A. Williams e.a. FI’C3

CLEO Europe postdeadline 2009 and IEEE Hot Interconnects 2009
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COBRA

McGill and UPVLC
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JePPIX aims to create a solid infrastructure, offering access to Indium
Phosphide based technology for proof of concept, prototyping and,
long term, large volume manufacturing

JePPIX is working to establish a
Generic Foundry operation in
Industrial fabs for Application
Specific InP Integrated Circuits

A generic fab runs a fixed process
with documented design rules.

 Opentoall
e Application Blind

« Offers large reductions in access
costs to its users
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« Designs by BBPhotonics
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Single deep etch
Low insertion loss (< 3 dB)

Crosstalk level <-20 dB
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Combination of
Active/Passive and
phase shifters

in 4x4 mm2 cells

Very similar to COBRA
technology and layout
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* Today - the JePPIX platform offers small scale access to research
process for proof of concept

« Tomorrow - JePPIX will address large scale access to a
sophisticated industrially based foundry process

« JePPIX is working with its industrial partners to address how to
move the platform onto a generic industrial process with

high performance
reduced access costs
long term viability

proven long term
device reliability
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Contact:
coordinator@jeppix.eu

Local TU/e contacts:

* Huub Ambrosius, coordinator
h.p.m.m.ambrosius@tue.nl

- Xaveer Leijtens
X.J.m.leitens@tue.nl
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