Silica-based Optical Interposer for Si photonics
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One of the important advantages of Si photonics devices is their compactness, which derives from the high
refractive index of Si [1]. However, this compactness also causes a problem for a specific application. For
example, let us consider an attachment of a 40ch fibre array to Si photonics devices. A 40ch fibre array is wider
than 10 mm (or 5 mm), because the typical pitch of standard optical fibres is fixed at 250 pm (or 127um).
Therefore, at least one side of a Si photonics chip will be wider than a 40ch fibre array. This makes the Si
photonics footprint larger and reduces the number of chips that we can layout on one wafer.

To solve this problem, we propose an optical interposer for Si photonics. As shown in Fig. 1, in our concept
we position fan-out waveguides, which are pitch-changer waveguides, outside the Si photonics device on a
silica-based waveguide. And the silica-based waveguide and Si photonics device are optically coupled via a
mirror array on silica and a Si grating array, which allow vertical coupling to Si photonics devices with a wide
alignment tolerance [2]. This interposer can keep the Si photonics device small and allows us to layout a large
number of chips on one wafer. In this work, we realistically expect the loss of the interposer and show its
potential.

As a silica-based interposer, we have used Triplex™, which has a pure silica core (1x1 pm) covered with a
thin Si3Ny layer [3]. This brings us low loss fibre coupling (0.4 dB/facet to high numerical aperture fibre (HNA))
and a bending radius of less than 1 mm. For the mirror array on the silica chip, we selected a total reflection
mirror consisting of an air-slit fabricated with an angled focused ion beam. For the mirror array with a fine pitch
of 25 um we achieved a low excess loss of 1.0 dB/mirror [4].

We optimized the structures of Triplex™ and Si gratings for the interposer and calculated the coupling-loss
spectra. Figure 2 shows the predicted coupling loss of the interposer equipped with a Si photonics circuit with
optimized gratings. For comparison, we also show the coupling loss of a Si waveguide with a standard SMF. The
coupling loss of the Si photonics circuit with SMF-coupling (dotted line) is 4.3 dB with a 1 dB bandwidth of 40
nm (typical experimental values for simple gratings are of the order of 5 dB [2]). In contrast, that of the
interposer equipped with the Si photonics circuit (full line) is 4.1 dB. In an actual device, this coupling loss
should include the fibre coupling loss (0.4 dB) and the mirror loss (1.0 dB), and it becomes 5.5 dB. For more
sophisticated silicon gratings, lower loss coupling of 1.6 dB has been already realized [5] and values of the order
of 1 dB have been theoretically predicted [6] for coupling to SMF. Therefore we expect that it will be possible to
realize coupling efficiencies between the SMF and the silicon chip via the interposer in the order of 2-3 dB.
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Fig. 1 Schematic of interposer for Si photonics. Fig. 2 Predicted coupling loss of interposer.
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Chairs Welcome — Come to Munich in June 2009

The European Conference on Lasers and Electro-Optics and the Xith European Quantum Electronics Conference
(CLEO®/Europe-EQEC) is the largest, most comprehensive and prestigious gathering of optics and photonics researchers and
engineers organized in Europe in 2009.

The CLEO®/Europe-EQEC chairs invite you to come to Munich to participate in Europe’s most exciting photonics and quantum
electronics event, and learn about the most up-to-date technical developments in these fields. in addition, the historical and cultural
atmosphere of Munich in late June provides a perfect environment for scientific and professional networking and is a tremendous
source of scientific inspiration
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Conference Overview

The European Conference on Lasers and Electro-Optics and the XI European Quantum Electronics Conference
(CLEO®/Europe-EQEC) is the largest, most comprehensive and prestigious gathering of optics and photonics researchers and
engineers organized in Europe in 2008.

CLEO®/Europe-EQEC 2009 is integrated into the world’s largest trade fair on laser technology, LASER. World of Photonics 2008,
and will be collocated with a number of smalier speciaiist conferences including the European Conference on Biomedical Optics, the
WLT conference on Lasers in Manufacturing, the DGLM congress on Medical Laser Applications, a SPIE conference on Optical
Metrology and the Annual Meeting of the European Optical Society.

CLEO®/Europe-EQEC therefore provides European researchers and students in photonics, laser science and quantum optics a
unigue opportunity for learning, networking and business. CLEO®/Europe 2009 wili showcase the latest developments in a wide
range of laser and photonics sectors including materials, device development, systems engineering, fabrication and applications.
EQEC features the fundamentais of quantum and atom optics, quantum information, cold atoms and molecules, basic research in
lasers and spectroscopy, nonlinear and ultra-fast optics and dynamics, instabilities and patterns.

Five topical symposia will be held jointly organized by CLEO®/Europe and EQEC. Each symposium is dedicated to a particularly
important topical development with the sympaosia topics for 2009 being: Large Scale Photonic Integration; Quantum States Of Light
On Demand: Concepts to Applications; Laser Tweezers And Light Matter interactions; Terahertz sources and applications; Optics
beyond the Rayleigh resolution limit. These symposia promise to be a conference highlight.

The paper submission deadline is Monday 28 January 2009, and the registration deadline is provisionally scheduled for
Maonday 4 May 2009. Please note that registration for CLEO®/Europe-EQEC provides access to all technical sessions, the LASER.
World of Photonics 2009 exhibit, and to all co-located conferences held under the World of Photonics Congress 2009 banner.

New for 2009: World of Photonics Joint Sessions

The World of Photonics Congress groups together a large number of general and topical meetings covering all topics relevant to the
development of modem laser and photonic science and technology. For 2009, a series of special joint sessions are being especially
coordinated in order to highlight topics at the interface of the thematic areas covered by the participating conferences, with the
topics covered including emerging areas in biophotonics, fundamentals and modeling of materials processing with lasers, Fiber
Lasers and Amplifiers and metrology of optical components. Joint sessions are especially marked in the calls and programs.

In 2009, CLEO®/Europe will be holding World of Photonics Joint Sessions with the European Conference on Biomedical Optics
(ECBO) on Hot & Emerging Topics in Biophotonics; and with WLT and the Lasers in Manucfaturing (LIM) Conference with a joint
Tech Focus Session on Fiber Lasers and Amplifiers: Concepts to Applications and a common session on Fundamentais of Materials
Processing.
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