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Silicon-on-insulator is rapidly emerging as the material system of interest for
future photonic devices for the consumer market. Optical lithography with 248
nm and 193 nm UV lithography on wafer scale is the ideal tool for volume
production of photonic components [1]. However, due to the cost of masks and
processing it is expensive and often slow to fabricate prototypes of new device
concepts with optical lithography.

Therefore one needs prototyping technologies that enable rapid and flexible
fabrication of nanophotonic components. The best example nowadays is electron
beam lithography. One of the inconveniences however, is the fact that electrons
can not directly etch a semiconductor. Therefore one has to work with resist
layers and etch with the conventional tools such as plasma etching. This slows
down the optimization process and limits the designs to planar structures. An
interesting alternative is focused-ion-beam (FIB), where a beam of ions is used
instead of an electron beam. In current commercial systems the particle optics
enables local sputtering with a spot smaller than 10 nm, enabling fabrication of
devices with a smallest feature size < 50 nm [2].

However, it was reported that FIB etching generates high optical losses in silicon
[3]. We propose iodine enhanced etching and annealing at high temperatures as
techniques to reduce these optical losses after FIR etching. The best results were
obtained for 2 hours annealing at 1000°C: optical losses are reduced from several
thousands to less than 100 dB/cm; for a typical device length of 10-100 um the
losses will thus be reduced to 0.1-1 dB, which is a tolerable value for most now
device concepts.
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Fig. 1. Left: Principle of the experiment: implantation and etching of
prefabricated waveguides; light is coupled from fibers by vertical grating

couplers. Right: SEM micrograph of implantations on varying length sections.
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Fig. 2. Optical losses extracted from transmission measurements on wire and slab
waveguides. The losses can be reduced to practicable values by both annealing at
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high temperatures and/or using iodine etch.
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{Invited) interfacial Mesoscopic Structuring As A Highly Probable Origin Of The Mysterious “LER
Fundamental S5nm Limit", Yehiel Gotkis, KLA Tencor

LER is one of the stumbling blocks in SC technology. Leveling at 5 nm it refuses to show “improving”
responses, provoking the term “LER fundamental limit” to appear. Highly interfacial (no bulk) ultra-thin films
become dynamically very non-uniform. Phenomena, inducing long-range LER and complicating progress in
LER improvement are discussed.

Contributions Of Resist Polymers To Innate Material Roughness, Theodore Fedynyshyn, David Astoifi,
Russell Goodman, Susan Cann and Jeanette Roberts®, Lincoln Laboratories, MIT, *Intel Corporation

We have applied an AFM-based technique to measure intrinsic material roughness (IMR) of different resist
polymers to IMR, including polyhydroxystyrene, polymethacrylate and fluorinated polymers. The IMR of these
polymers with both EUV and DUV exposure was determined and similarities and differences between
exposures at the two wavelengths will be described.

ArnvAlternative Electron Beam Exposure Mechanism For Hydrogen Slisesquioxane — A Raman And
FTIR Study, Deirdre Olynick, Andreas Schipotinin, Stefano Cabrini and Jim Schuck, Lawrence Berkeley
National Laboratory

FTIR and Raman spectra of HSQ in baked and exposed samples show the presence of the SiH2 bond
indicating cross-linking during exposure can occur via a redistribution reaction and which does not require
hydroxyl groups. Field enhancing plasmonic devices for high resolution Raman studies will also be
addressed.

Improvement In Line Width Roughness (LWR) By Posti-Processing, Manish Chandhok, Kent Frasure,
Steve Putna, Todd Younkin, Willy Rachmady, Uday Shah, Wang Yueh and Melissa Shell, Intel Corporation

Transistor performance can be impacted when the 30 LWR is greater than 10% of the gate CD. So, for 22
nm node devices LWR < 2.2 nm is required. We will present post-processing techniques to reduce LWR and
show ~2 nm LWR for 40 nm hp features using EUV lithography.
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Fabrication Of 200 Nm Period Blazed Transmission Gratings On Silicon-On-insulator Wafers,
Minseung Ahn, Ralf Heilmann and Mark Schattenburg, Massachusetts Institute of Technology

We present progress in the fabrication of 200 nm-period blazed transmission gratings with a 25 um-pitch
support mesh on 3-5 pm thick SOl wafers. We achieved very high etch anisotropy of about 500-1000 on a
<110> silicon wafer using a room temperature etching process in a high concentration KOH solution.

Reducing Optical Losses In Focused-fon-Beam Eiched Silicon, Jonathan Schrauwen, Roel Baets, Dries
Van Thourhout, Edwin J. Klein®, Feridun Ay*, Wico C.L. Hopman* and Rene. M. De Ridder*, Ghent
University, University of Twente

Focused-ion-beam (FIB) is an interesting alternative for prototyping of photonic components because it can
directly etch a semiconductor and reach feature sizes < 50 nm. However, silicon exhibits high optical losses
after FIB etching. We propose two techniques to reduce these losses: high temperature annealing and iodine
enhanced FIB etching.
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Affiliates Program

Commercial session

Tuesday, May 27: 2pm-—9pm
Wednesday, May 28: 8 am — 1 pm (optional)

Conference attendees have the opportunity to become acquainted with your company and
products, meet your representatives, and view company information of all kinds. The setting is
informal, with refreshments served. This year we will also have the Welcome Reception in the
Commercial Exhibit area from 7:00 to 9:30 pm on Tuesday. It is a terrific opportunity to make new
contacts, renew existing ones, and gain valuable exposure in a very active community. Many
students attend EIPBN, and welcome the opportunity to connect with possible future employers!
Two booth sizes are available:

Standard (10 x 10 feet, one 4 x 8 feet poster, mountings provided) Cost: $ 800
Large (10 x 20 feet, two 4 x 8 feet posters, mountings provided) Cost: $1,100

Reservations can be made using our web site, www.eipbn.org, or by contacting the Conference
Chair or the Commercial Session Chair (contact information below). Additional rooms are
available at the special conference rate by using the hotel registration feature on our web site, or
by contacting the hotel directly at 410-385-3000. Please let us know if you require special
equipment or arrangements.

Corporate sponsor

EIPBN has a long tradition of corporate support. indeed, we rely on the generosity of our
corporate affiliates to help us provide a first-rate conference. We will make your corporate name
prominent on our web site, in our mailings, and throughout the conference. Contributions are at
your discretion, but two special programs are available:

Corporate Sponsor (sponsor a coffee hour or other event) Donation: $ 2,500
Corporate Benefactor (sponsor a major conference event) Donation: $5,000
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