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Fig. 1. Coplanar waveguide structurel'),
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Fig. 3. Designed microwave power divider.
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Table 1. Parameters of the designed coplanar

waveguide microwave power divider.

e R RIS S S SV XU S E S0
Mt/ B FEES/pm B W/pm
50 0.458 23 13.5
70.7 0.2 10 20

RIEFANR T w R A BB A Y LT

WAL S AH TR 22 =X
C w

vp = \/@ = B =
ALY SEBLLA L BT A BHAT VT EC A DY 43 2 — K AT
AR BE 1 = Ng /AN A : 1 = ¢/ (4fer/Eerr) . HITRIBH
RS IS Al A A L T BB PT A5 eer = (e +1)/2 =
6.45 , Fr LIXF TAEH DA fo o 5 GHz W0 Y
3 S BT 7 BELAT VG i A DY 43 2 — e R AR A £ 1)
KRN | = \g/4 ~ 5.906 mm.

HRAE LA_E 250, Bt T aniEl 3 iR i o 4
i, HORSF 18 mmx 12 mm. K 3 P HG N &R
BRI, st s B IO HE A S SR XS, B
FE 4 2500 pm; J5HE BAK K A 3200 pm B 50 Q
R4k 5 T 4% 50 QB RZ 3] 70.7 Q L4k
) 800 pm ¥ A8 £k ; Jr HE C J& W4 Bt R Ak BH HT M
70.7 Q. 242K 1500 pm A9 90° [B5K; JrAE D KK
2050 pum {9 70.7 Q fLHIZE . 800 pm HIHIAEZE L
K 3150 pum [ 50 Q {5k,

I E R (7 BLER A, S T D153 4 S5
AUV G I AR S5 A, R s Y
L S AR A2 WO A f R A T T R AR
BT H SSH i ABEE . [P HEE R T AR 555
Z. IR 4 BRI 4.75—5.25 GHz
B, Dharas it Su ZEUE/NT-30 dB, Sot ZEUHK
T-3.096 dB. {5 ELE5RAF AT ELR.

R IR Y T B, A T S IR

Agfe (4)

5 SMA 3k s i fG fn 2k (PCB #i), W&l 5 B
. EES R I, XHE SN 4—6 GHz
PeAF T, ik sl Yy E L i 4 1) So1 K T-0.1 dB
(I 5(a)); PO IE PO 09 @ AL S 4R 1) S KT
~0.145 dB. i ASHFERF S MHAZEK (E 5(b)), Bl
R AR A7 mm.

0
m4 mb5 mb6
=
—10}F Name p'e Y Curve info
ml 5.0000 —37.0361 —— Sy,
m m2  4.6500 —30.3910 Setupl: Sweep
< m3 54500 —30.2001 —— Sy
E _90 m4 4.6000  —3.0665 Setupl: Sweep
= m5  5.0000 —3.0767 —— Sy
é)ﬁ 5.2000  —3.0912 Setupl: Sweep
—-30
40 L L L
4.0 4.5 5.0 5.5 6.0

Frequency/GHz

A4 HBRN 5 GHz BB T4y R4 H 45
Fig. 4. Simulation results of the designed microwave power
divider whose center frequency at 5 GHz.

(@) )
@) QO [r0.00
A\ /
36.00
() A
O O
23.00
O O
\. /
36.00

Pl 5 (a) T HEHe Y 50 H = M5A% i 4 B (AR mm);
(o) FH T 3 42 00 W iy 11 7 ABA A 2k 503 (B mm)
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Fig. 7. Fabricated superconducting microwave power di-
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Table 2. Index analysis of the 4—8 GHz RF sig-

nal measurement system.
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Abstract

Power divider is a useful device that divides the power of signal into different subpowers at a certain ratio.
The superconducting power divider plays an important role in various superconducting quantum computing
circuits and superconducting microwave photon detectors. Therefore, in this paper we investigate how to design
and prepare a typical coplanar waveguide superconducting microwave power divider. The parameters are
designed by using the odd-even mode method to analyze the transport features of a three-port microwave
network. Specifically, the microwave transport properties of the device with a center frequency of 5 GHz and
3 dB power division ratio are simulated. Then, the designed aluminum coplanar waveguide superconducting
power divider on silicon is prepared by micro-processing technology and experimentally tested at low
temperature. It is shown that the measurement results are consistent with the design parameters. It is noted
that the center frequency of the actually prepared power divider is measured to be about 5.25 GHz, which is
slightly different from the result of the design and simulation. This difference is probably due to the following
main reasons. Firstly, the limited precision of the micromachining process is caused by the fact that the
fabricated quarter-wave impedance matching line is etched incompletely, leading the length of the impedance
matching line to be shortened. As a consequence, the frequency of the prepared power divider is slightly higher.
Secondly, the simulation software is not designed specially for superconducting device simulations, thereby
yielding the design parameters slightly different from those of the fabricated superconducting devices.
Additionally, a series of attenuations has been used in the experimental test system of the superconducting
microwave power dividers for reducing the various noises. This causes the input test signal to weaken, thus the
reflected signal turns significantly small. Therefore, none of the S;; parameters of the device can be effectively
measured. Finally, neither of Sy; and S;; parameters measured in the experiment is the predicted -3 dB, which
is mainly due to the imperfections in the welding between SMA connectors and high-frequency transmission
lines, and the spot welding between high-frequency transmission lines and power divider samples, and also due
to the discontinuities of the high-frequency transmission line and the power divider and so on. All these factors
can yield the tested insertion loss of the device. Hopefully, the method in this work can be extended to

designing and preparing other passive superconducting microwave devices.
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