Services

Photonic System and Package Design

Simulation of optical beam propagation
Estimation of fiber-to-waveguide and waveguide-to-
waveguide coupling efficiency including tolerance analysis

® Thermal management
® 3D CAD design of photonic micro-benches and packages

Prototyping and Small Series Assemblies

Passive and active alignment of electronic and photonic
components in clean-room

Own equipment pool for 3D-structuring of glass with
micrometer-precision

= Multichannel fiber-to-chip coupling
® Single and multi emitter beam forming and combining
® Hermetically sealed miniaturized photonic packages

Optical Characterization and System Test

Beam characterization (pointing, divergence, M?, wave front)
Spectral measurements in wavelength range 200—1700nm
Analysis of adhesive shrink in curing processes environmen-
tal testing (temperature, humidity, vibration, shock)

Test of hermeticity
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Contact

Fraunhofer Institute for Reliability and
Microintegration [ZM

Gustav-Meyer-Allee 25
13355 Berlin, Germany

Dr.Henning Schroder
henning.schroeder@izm.fraunhofer.de
Phone: +49 30 46403-277

Dr. Wojciech Lewoczko-Adamczyk
wojciech.lewoczko-adamczyk@izm.fraunhofer.de
Phone: +49 30 46403-7925

www.izm.fraunhofer.de
info@izm.fraunhofer.de
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High-Precision Assembly
of Micro-Optical Components

Photonic System
Assembly




Photonic Packaging

Fraunhofer IZM is known for its expertise in novel and reliable
packaging of electronics. The team Photonic Systems Assem-
bly uses this expertise in the optical domain. We develop
packaging solutions that enable building high-precision and
robust opto-electrical systems. Extensive automation allows
the cost-efficient and fast assembly of complex optical paths
housing micro-optics, photonic chips and optical fibers in a
standardized photonic platform.

A versatile range of interconnection processes, materials,

and components is at your disposal to turn your product
vision into real-world success. All joining and interconnection
processes can be tested for the typical conditions in industrial
operations. Additional test cycles for more rugged environ-
ments can be implemented, including destructive tests with
later analysis.

Processes and Technologies

® Pick'n align automated processes for optical components

m Die-bonding (sintering, adhesive bonding , TC-bonding,
laser soldering and welding)

m  Optimal single-/multi-channel fiber coupling and free
space beam forming

m SLE (Selective Laser Etching) for micro-structuring of glass:
— Fluidic micro-channels
- TGVs /blind holes
— Custom holders for lenses or mirrors
— Tool development

®  Polishing of micro-lenses and optical windows with
CO,-laser

® Lithographically structured metallization of glass

® Embedding of optical waveguides in glass in ion-exchange
process

Fraunhofer IZM offers its customers comprehensive
know-how and a broad spectrum of industrial
processes from developing alignment strategy to

developing assembly equipment.

Technical Data

®  Alignment with six degrees of freedom and alignment
accuracy of 200nm and a few arcsecs

m FINEPLACER for die-bonding with sub-pm placement
accuracy in fully manual or semi-automatic configuration

® Sub-micrometer surface roughness of SLE-structured glass

® Thin film metallization and direct laser structuring with
line/space down to 3um for DC & high RF electrical
transmission lines (= 40 GHz)

® Qptical quality laser cleaving of thin glass for direct
coupling without polishing (CO,-laser scribing)

® Processing of silicon and glass vias (TSV, TGV) with high
aspect ratios, subsequent filling with metal

® |ow loss (0.1dB/cm) and single-mode optical waveguides
for wavelengths down to 690nm




