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Research on microwave signal source expansion method based on power amplifer

and power division techenology

Zhang Kai, Xu Yunpeng, Chen Qiuju,Li Qin, Chai Xiyuan, Wu Congfeng, Tang Yungai
(University of Science and Technology of China, Hefei 230026 , China)

Abstract: The test of the superconducting quantum computing chip requires dozens or even hundreds of high—frequency microwave
signal inputs. The ordinary microwave signal source generally only has 1~2 channels, which is far from meeting the test require-
ments. If multiple signal sources are integrated to expand the signal channel, it will be not only bulky and expensive, but the syn-
chronization control of the signal source will be also a difficult problem. Aiming at the above problems, based on the power ampli-
fier and power division technology, in this paper,a method of equal —amplitude expansion of one output of the microwave signal
source has been proposed, and a signal source equal-amplitude expansion device integrating attenuator, power amplifier and power
division module has been designed. Then an experimental platform has been built with microwave signal source, spectrum analyzer,
network analyzer and other measuring instruments to carry out experimental research on the performance of the designed signal
source expansion device and verify the microwave signal source expansion method based on power amplifier and power division
technology. The experimental results show that the proposed method can ensure that the amplitude and frequency of the extended
signal are highly consistent with the source signal, and the signal phase of each extended channel can be kept stable for a long
time, which meets the requirements of superconducting quantum computing chip testing.
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4 6
(dBm) ©)
6 GHz 7 GHz 8 GHz 6 GHz 7 GHz 8 GHz
16.01 15.99 16.00 1 0.024 362 0.012 744 0.399 569
1 16.02 16.00 16.03 2 0.359 482 0.379 143 0.481 852
2 16.03 15.98 16.03 3 0.367 233 0.568 807 0.544 99
3 16.00 16.01 16.04 4 0.410 714 0.227 309 0.284 471
4 16.01 16.00 16.02
3
[1] , , .o
[J]. ,2021,30(10):51-58.
[2] 62
5 4 [J]. ,2021,21(6):97.
[3] [J].
’ ,2021,39(2):2-3.
, 6. (4]
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N , ( ),2020,37(6):551-558.
, £1° , [6] M, , . [J1.
> (°)
1 2 3 4

6 GHz 7 GHz 8 GHz 6 GHz 7 GHz 8 GHz 6 GHz 7 GHz 8 GHz 6 GHz 7 GHz 8 GHz

1 55.491 -93.476 -101.84 70.911 -143.35 -121.68 -155.55 161.98 -26.644 18.651 -162.99 -174.68
2 55.492 -93.476 -101.86 70.921 -143.36 -121.68 -155.48 162.00 -26.596 18.666 -163.00 -174.68
3 55.491 -93.480 -102.08 70.849 -143.37 -121.69 -155.35 162.22 -26.392 18.812 -162.77 -174.39
4 55.550 -93.505 -101.43 71.740 -142.43 -120.50 -154.52 163.62 -25.101 18.857 -162.67 -174.85
5 55.546  -93.504 -101.67 71.725 -142.46 -120.52 -154.53 163.58 -25.148 18.912 -162.58 -174.80
6 55.546  -93.505 -101.72 71.744 -142.41 -120.49 -154.53 163.65 -25.107 18.935 -162.55 -174.77
7 55.555 -93.507 -101.17 71.791 -142.36 -120.47 -154.51 163.64 -25.025 18.256 -163.02 -174.92
8 55.541 -93.497 -101.36  71.582 -142.56 -120.68 -154.75 163.42 -25.337 18.264 -162.91 -174.83
9 55.525 -93.495 -101.64 71.374 -142.78 -120.95 -154.96 163.17 -25.609 18.136 -163.02 -175.02
10 55.518 -93.484 -101.90 71.264 -142.88 -121.14 -154.94 163.14 -25.650 18.125 -163.01 -175.10
11 55.506 -93.480 -102.19 71.087 -143.08 -121.33 -155.15 162.94 -25.900 17.933 -163.19 -175.26

12 55.507 -93.479 -102.42 71.111 -143.10 -121.31 -155.09 162.92 -25.846 18.007 -163.14 -175.21
13 55.499 -93.476 -102.29 70.987 -143.17 -121.48 -155.22 162.84 -25.999 17.895 -163.21 -175.33
14 55.501 -93.482 -102.51 71.027 -143.12 -121.37 -155.15 162.91 -25.875 17.969 -163.14 -175.24
15 55.491 -93.472 -102.25 70.881 -143.23 -121.61 -155.39 162.75 -26.198 17.815 -163.27 -175.37
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