Measuring Systems

Optical losses

® |nsertion, coupling and propagation losses

® Measurement wavelengths: 400—1,700nm

®m  Automated measuring (> 100 waveguides per hour)

Mode field diameter

m Beam profiling system using IR-Camera
m Transversal offset method

® Far-field characterization

Near-field and evanescent field
® Scanning-Near-Field-Measurements (SNOM)
B Pick up mode using AFM tip with a small opening

Refractive index

® 1D & 2D profiles using near field refractometer
(n=1.0-2.1, Resolution: 10-4)

® Surface using prism coupler
(n=1.0-2.1, Resolution: 104

® Dispersion 633-1,550nm

www.izm.fraunhofer.de/EOCB
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Application

Al applications require ever greater data transmission within
data centers. This calls for solutions such as co-packaging or
glass core substrates, in which glass is used as a substrate
material. In addition to the electrical interconnects, optical
waveguides can be integrated into the glass, creating an
electrical optical substrate or interposer. Fraunhofer IZM offers
both electrical connection technology on the glass and optical
waveguides integrated into the glass.

For electrical multilayers, it is possible to apply electrically
functionalized laminates to the glass. This enables two optical
layers and multiple electrical layers on both sides of the glass.
The electrical layers can be connected using TGVS.

In addition, various methods have been developed to couple
the light signals into optical fibers.

EOCB by Fraunhofer IZM

The integration of waveguides in glass uses a two-step ion
exchange technology. Photolithography is used to structure
a metallic mask on the glass. In the first ion exchange, silver
ions are diffused into the glass through this diffusion mask,
gradually increasing the refractive index. In the second ion
exchange, the waveguides are buried.
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Part of the process chain:

1: Photolithographically structured metal mask
2: lon exchange

3: Second ion exchange

Technical Data

Glass waveguide panels

m Glass: Schott D 263® T eco (others on request)
® Panel size up to: 440 x 305 mm?
® Thickness: 300—1,100 um

Waveguide specifications

® Single-mode or multi-mode
® Propagation loss below 0.1dB/cm
® (A =800-1,550nm)

Layout design and integrated components

m Straight and curved waveguides

®m Waveguide crossings (no extra loss)
m Couplers & splitters such as MMis
® Ring resonators



