4 38% A6 KA TR AR Vol. 38 No.6
2024412 A Journal of Rocket Force University of Engineering Dec. 2024

I e T3 0 A I ] AH 37 2t B
e pcnioless hrise it

REZ, MNEXK, ; B, B &, K K
CREFETRER S, BV 142 710025)

B E: NHEEANETEALARATREERAC AL RARNE L HREENFR, XA
AREBZELEERNETIRBEAEARAANSHTTEESFE. B EAMEF S
Wit S E MR TR, ZAT —HRFEEENETEA»ARLERLLER. R
EHRER#AAERARITARA, ANERBREFEEHLATT ZRMK. WAEREL
B EH SRR EE A0SV, HALHI6dB. ZIEF HEEGAERKFEEET
EHEHAUHETIHEMLFRD.

R ETAEG; FRLT A BEAMLES; ETEALK

HESES: TI410 XEFR&SRS: A XEHRS: 2097-2741(2024)06-099-06

Design of Time-Phase Encoded Silicon Photonics Integrated Chip

for Quantum Communication
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ABSTRACT: To effectively reduce half-wave voltage on the integrated photonics chip for inte-
grated quantum key distribution (QKD), the quantum state encoding silicon photonic chip was
modeled and simulated by finite—difference time-domain (FDTD) algorithm. By optimizing the
design parameters and modulation method of the modulator, a low half-wave voltage QKD en-
coding integrated photonic chip was developed. Based on the simulation results, the chip was de-
signed and fabricated. Furthermore, the key modulation performance of the chip was tested by ex—
periments. Results showed that the modulator has a half-wave voltage of 0.85 V and an extinc—
tion ratio of 36 dB. The proposed modulator can achieve high extinction ratio quantum state prep—
aration and bit encoding at extremely low half-wave voltages.
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