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Miniaturized Development of Microwave Power Divider Using High-Tc
Superconductors
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Abstract — In this paper, We report the miniaturization of superconducting microwave power dividers based on lumped
element equivalent circuits. To do this, we analyzed a conventional branch-type power divider by using an ABCD
matrix under even and odd mode excitation. Then, we calculated each lumped element impedance throughout this
analysis of a transmission line matrix. Also we simulated our equivalent circuits made of lumped elements by using a
full wave analysis, em Sonnet. Our deign of microwave power divider based on simulated results was fabricated on
high-7. superconducting thin films deposited on MgO substrate. Experimental results were reported in terms of
bandwidth, center frequency, and phase difference between So1 and Ssi. We confirm that our design will be useful in the

future microwave power systum.
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1 Conventional branch-type power divider
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Fig. 2 Equivalent circuits of branch-type power dividers
(a) equivalent circuits for even mode
(b) equivalent circuits for odd mode
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Fig. 3 Equivalent circuits of lumped elements for power dividers
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Fig. 4 Simulated results of miniaturized lumped element-type
superconducting power dividers using a full wave
analysis
(@) S—parameter characteristics
(b) phase characteristics
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Fig. 5 Photograph of constructed power dividers and a cryostat
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Fig. 6 Experimental results of miniaturized lumped element-type
superconducting power dividers
(@) S-parameter characteristics
(b) phase characteristics
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