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High performance optical phase shifters for photonic integrated circuits (PICs) have been demostrated for
large-scale photonic computing and neuromorphic computing [1]. Especially, an optical phase shifter with
non-volatile materials such as BaTiOs; [2] or GeSbTe [3] is widely investigated to achieve low power
consumption through its non-volatile phase or intensity modulation. In this paper, the non-volatile phase shift
operation was investigated using a Si PN ring resonator and a HfZrO, (HZO) capacitor, which are
CMOS-compatible [4]. Figure 1(a) shows the schematic of the measurement setup. The Si PN ring resonator
is connected with the HZO capacitor in a series. The P-E curve of the HZO capacitor is shown in Fig. 1(b).
When the electric field applied at the HZO capacitor is higher, the polarization of the HZO capacitor is also
higher. To confirm the optical characteristics, the triangular shape DC bias was applied between 0 V to 5 V as
shown in the inset of Fig. 1(c). The tunable resonance wavelength shift was confirmed by different applied
biases. The maximum memory window was 31 pm at 3.5 V between increase and decrease bias (Fig 1. (¢)).
As a result, we confirmed the resonance wavelength shift of the PN ring resonator according to the
polarization of the HZO capacitor. This device will be a promising solution for a CMOS-compatible and

low-power optical phase shifter of PICs and neuromorphic photonics.
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Fig.1. (a) Schematic of HZO capacitor & PN ring resonator series connection measurement setup, (b) P-E curve of HZO capacitor,
(c) optical power as a function of wavelength at 3.5 V DC bias voltage.
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