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Motivation & Toolbox

* The negatively charged silicon vacancy (V) in 4H-SIC is a * We investigated a signhal-
promising spin-qubit for guantum technologies [1] "/Vg ground-modulator and a
" vertical pin-diode in 4H-
* Entanglement requires indistinguishable photons, but Waveguide ' Silicon Carbide on Insulator
typically V1’s show a spectral distribution of ca. £+10 GHz [2] ~ INn combination with an on-

Signal-Ground-Modulator chip single-mode waveguide

-2 Minimum field strength required to shift two V1 centers via (see left)
Stark tuning between 5 and 20 MV/m [3,4]
* 2D and 3D electronic and
- Which device structures are most suitable to achieve | w optical device simulations
electric field control and V¢, charge stabilization insidea | clEetiEE - were performed using
single-mode waveguide? > Synopsis Sentaurus and

Jertical pin-diode Ansys Lumerical Mode FDE

Signal-Ground-Modulator Vertical pin-Diode

* Most of the electric field is * Vs In pin-diode has already shown promising * Inthermal equilibrium the
concentrated across oxide cladding results regarding Stark shift, charge state intrinsic layer of the pin-diode
(green region in figure below) control and linewidth stabilization [3,5] offers a wide region to host Vg

In optically active charge state

(see green region below)
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strength scales with waveguide height e Shown above, the pin-diode reaches the required field strength in the intrinsic
H and bandgap Eg due to Fermi level region (yellow) at substantially lower voltages than the sighal-ground-modulator
pinning at the interfaces making it more suitable for guantum photonic integrated circuits

- Signal-Ground-Modulator barely attains the lower limit of the required electric field strength within the waveguide

—> Vertical pin-diode offers both high electric field for Stark tuning and a wide region for single negatively charged V.
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