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Fig. 1. Schematic diagram of the asymmetric coplanar

waveguide structure.
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Fig. 2. Distribution of the electric filed intensity: (a) ACPW; (b) impedance-equalized CPW; (c) gap-equalized CPW.
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Fig. 3. Design and dimensional layout of the bent transmission line (unit in pm).
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Fig. 4. (a) Process flow of the transmission line; (b) optical microscope image of the dielectric bridge; (c) scanning electron micro-

scope image of the dielectric bridge.
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Fig. 5. DC resistance versus temperature for the test line.
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Abstract

Cryogenic electro-optic modulators have promising applications in cryogenic optical interconnects for
superconducting computing systems. Because of lithium niobate’s high Pockels coefficient, lithium niobate
Mach-Zehnder modulators can achieve low half-wave voltage and high-speed data transmission when combined
with superconducting traveling-wave electrodes. In this paper, a high-performance and scalable bent
superconducting traveling-wave electrode is designed and fabricated using an asymmetric coplanar waveguide
(ACPW) transmission line. By introducing unequal ground gaps on the two sides of the signal line, the
proposed ACPW structure concentrates the electric
field toward the narrower-gap side, yielding an
approximately 90% enhancement in central electric
field intensity compared with conventional symmetric
designs, which is expected to improve modulation
efficiency. Within a limited chip area, a circular bent
transmission-line geometry is implemented. SU-8
photoresist dielectric bridges are employed to suppress
discontinuities and parasitic mode conversion in the

bent regions, significantly enhancing high-frequency

signal integrity. The high-frequency performance of the
fabricated ACPW is characterized at cryogenic
temperatures using a cryogenic probe station.
Measurement results demonstrate that the dielectric

S1/dB

bridges effectively suppress parasitic resonances

/1~ Bend-induced resonance
induced by impedance discontinuities in the bent =~ suppressed by the bridge

regions, improving the 3 dB electrical bandwidth from 4)

9 GHz to 59 GHz at 4.2 K. The dielectric-bridge _ g L Without bridge — With bridge

5 30
Freq/GHz

fabrication process demonstrated in this work is
applicable to other superconducting device platforms.

Keywords: asymmetric coplanar waveguide, dielectric bridge, micro-nanofabrication, electro-optic modulation

DOI: 10.7498 /aps.75.20251601 CSTR: 32037.14.aps.75.20251601

* Project supported by the National Key Research and Development Program of China (Grant No. 2025YFA1212602).

1 Corresponding author. E-mail: lilingyun@mail.sim.ac.cn

090802-7


http://doi.org/10.7498/aps.75.20251601
https://cstr.cn/32037.14.aps.75.20251601
mailto:lilingyun@mail.sim.ac.cn
mailto:lilingyun@mail.sim.ac.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

PR A R AR LI R BT S

E#N Fxs RES REH EZHH

Design and fabrication of superconducting asymmetric coplanar waveguide transmission lines on lithium niobate
substrate

HUO Jingyu  LlLingyun  YUAN Pusheng YU Huigin  WANG Shuna

5] Hi{5% &, Citation: Acta Physica Sinica, 75, 090802 (2026) DOI: 10.7498/aps.75.20251601

CSTR: 32037.14.aps.75.20251601

TELERE View online: https://doi.org/10.7498/aps.75.20251601

BN 2 View table of contents: http://wulixb.iphy.ac.cn

AT RE RSB HAN S R

Articles you may be interested in

IR AL AR AL IR KOG AR DI RE & RO e S
Resonant electro—optic phase modulator and photodetector for stabilizing laser frequency and quantum optics

YIBR2A4R. 2023, 72(14): 148502  hitps://doi.org/10.7498/aps.72.20230485

ET MBI TR 2 Al s OB

Mid—infrared pure—state quantum light source based on lithium niobate waveguides

WIBEAEAR. 2026, 75(4): 148502 https://doi.org/10.7498/aps.75.20251398

S TP IR P AR (0 IO O VS P O 1 U5
Mode—dispersion phase matching single photon source based on thin—film lithium niobate

WIBEAEAR. 2023, 72(15): 154204 https://doi.org/10.7498/aps.72.20230743

7 LRV AT 5 i J
Research progress of bio—inspired radiative cooling

Y2, 2022, 71(2): 024401 https://doi.org/10.7498/aps.71.20211854

] S ) L 30 2 5 ) R — B [R5 R 8 g 25

Parity—time symmetry characterization and dynamics of periodically modulated four—channel optical waveguides

YIBR2FA. 2024, 73(16): 164201  htips://doi.org/10.7498/aps.73.20240690

— R T I P B R L A T 45 T AE IR S

Electro—optic tunable directional coupler based on a LiNbO,/Na surface plasmonic waveguide

PPz 2022, 71(5): 054205  https://doi.org/10.7498/aps.71.20211217


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.75.20251601
http://wulixb.iphy.ac.cn
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.72.20230485
https://doi.org/10.7498/aps.72.20230485
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.75.20251398
https://doi.org/10.7498/aps.75.20251398
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.72.20230743
https://doi.org/10.7498/aps.72.20230743
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20211854
https://doi.org/10.7498/aps.71.20211854
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.73.20240690
https://doi.org/10.7498/aps.73.20240690
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20211217
https://doi.org/10.7498/aps.71.20211217

	1 引　言
	2 非对称共面波导传输线设计与仿真
	3 非对称共面波导传输线制备与测试分析
	3.1 基于介质桥的非对称共面波导传输线制备
	3.2 对称共面波导传输线测试

	4 结　论
	参考文献

