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Resistively/Capacitively Silicon-Organic Hybrld Modulators

Silicon- organlc hybrid (SOH) slot-waveguide modulators combine silicon photonics with highly
efficient organic electro-optic materials, enabling ultra-low half-wave voltage-length products.
However, the confinement of the modulating electric field of conventional SOH modulators relies
on doped silicon slabs, which impose an RC bandwidth limitation, while capacitive-coupled SOH
(CC-SOH) modulators require non-standard high-k materials and large poling voltages, limiting
manufacturability.

The recently introduced concept of a combined resistive/capacitive coupling (RCC) scheme [1]

offers a promising solution. RCC-SOH devices are fully compatible with standard silicon-photonic
foundry processes, enable efficient poling via residual resistive coupling, and provide a nearly flat
frequency response from 10 GHz to 110 GHz. This Thesis aims to further investigate and improve

the new coupling scheme.

Your tasks:
® Chip preparation
® Characterization of RCC modulators
® Electrical and optical simulation
® Modelling of the resistive/capacitive coupling scheme ‘_ .-
@ Design optimization

For detailed information contact:

M.Sc. Alexander Kotz Prof. Dr. Christian Koos Fio 1: C tion (top) of RCC.SOH modulat i th

. L . ig. 1: Cross-section (top) of an - modulator wi e
alexander.kotz@kit.edu christian.koos@kit.edu modulating electrical field at 1 MHz (center) and 100 GHz
Tel. 0721-608-42480 Tel. 0721-608-42491 (bottom)

[11 A. Kotz et al., “Resistively/Capacitively-Coupled Silicon-Organic Hybrid (RCC-SOH) Mach-Zehnder Modulator Offering Line Rates Beyond 400 Gbit/s,” CLEO 2025, paper SS187-1.
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