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同轴开关是一种按需选择微波毫米波信号通道，实现信号高质量传输的测试部件，具有低插入损耗、低电压驻波比、高功率传输容量和宽频带等要求和特点，不仅是矢量网络分析仪、频谱分析仪、开关矩阵、自动测试系统等仪器设备实现通道自动切换与阻抗匹配的关键部件，也是电子对抗、雷达、通信、卫星等电子装备的关键核心部件。目前我国同轴开关在工作频率、电性能、重复性、寿命等指标方面与西方国家存在差距，已成为制约电子测量仪器性能及可靠性提升的瓶颈因素。
基于测试测量领域的需求，开展超宽带同轴开关设计研究，不仅是满足高端测量仪器、多通道测试系统、光通信测试等产品的发展使用需求，为后续同轴开关的研制奠定了理论和技术基础，也为同轴开关的系列化拓展、平台化设计、产业化发展积蓄力量，探索同轴开关产品的后续提升发展方向，意义和影响深远。
在此转载一篇发表于《空间电子技术》的文章《一种DC~90GHz超宽带同轴开关设计研究》，作者曹浩等。本文设计了一款工作频率为DC~90 GHz的超宽带同轴开关。利用HFSS仿真软件对其微波传输系统进行优化仿真，确定了微波传输通路里相关结构尺寸，并加工制造出实物，实测结果显示，在其工作频率范围内，同轴开关的电压驻波比小于1.65，插入损耗小于1.20 dB，隔离度大于70 dB，负载端驻波比小于1.60，实现了宽频带、低驻波比、小插损、高隔离度的技术要求。内容源自网络，以供学习交流。
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Fig. 16  Simulation results of the voltage standing wave
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Fig. 17 Physical Diagram of the Switch

10,008
8.004
6,003
4002
2001

0
2,001
4,002
6,003
8.004

10,008

W1 24 100.000 0 Mz 11 90,000 0 G

11,000
10,000

50000 2000
70000 8000
50000 7000
90000 6000
100000 5000
110000 400
120000 3000
130,000 2000
140.000 it 1 24 100.000 0 MHz % 4f- 90.000 0 GHz 1.000 i iff 1 24 100.000 0 L ¥ 1| 90.000 0 GHz
() W, ) 4
B8 %
Fig. 18 Actual measurement
4 it B FE R HE AR R
ASCEEE T — 3k T AR DC~90 GHz (1Y BE L
1 BRI, I, 51, SE GO G 1 Al ik R

ety AT G A HFSS ff S0 X
EA Frifed £, i j
RS, I

LA A4 i
A% A3 i LA 2
il i U457, FEHT
(3 PP Tl DG I o PRSI E /N T 1,65, 4
AMEE 20 dB, Wi KT 70 dB, stk
He/NF 1,60, S8 T SEHA | RBEDELL . /MBI, @5

024,32(5): 31

L BRI A 1 A R S 2
HOr R ] BER, 2024, 42(11): 220-225.

31 ER Ashili Tt S 5 e [7]. WA T
5 A, 2016, 35(5); 4-

41 N S ik v 2R e R R B i [9]. BT

i ) L

2], TR





image6.jpg
il THA

2025 445 5 M)

. 2019, 39(2): 56-59.64.

LRI A T X R R (9],

AR ST, 2019(24): 78-79.

6] XU L. Hdlal ik b RIS, 454 B [3]. Hloc

12009, 29(2): 30-33.

i Al 345 4 2 7
ML AR, 2005, 24(11): 42-47.

8] JBURIB. MOEHOARIERN [M]. V5% 19 TR

JE#E, 2005: 56-60.

9] ZFiiftk MR RO LT AL R BFSE [D]. Lt

Lt 2810 K2F, 2010,

100 Fhestis. S0 3% b g b A6 2 T 100 1k itk [3). 2R
AL RILRITE AR, 2004(6): 17-20.

TU] TUARMNE, BAAVEAS. A K e 1) Al % P Sy 2 4 ey
B[] YELT S B IUR A, 2010(3): 16-18,34.

MUNEERIES

[12]

[13]

(14

(15

ity J] . EAb Al JPT-37F Y4443 ) ik oy 2R 04 1211 3],
HLHLIEHT, 2016,36(2): 14-17,32.
B T, AT, 3K, 4. 67 GH:
K B 1 1 5 T B R ().
14(6): 44-48.

LAVERS J D, TIMSIT R S. Constriction resistance at high
signal frequencies[J]. IEEE Transactions on Components
and Packaging Technologics, 2002, 25(3): 446-452.
KWIATKOWSKI R, VLADIMIRESCU M, ZYBURA A,
et al. Scattering parameter model of low level electrical

i1 s i A e I
Sl TR 2017,

contacts in electro-mechanical microwave switches-a
switch manufacturer approach[C]/IEEE. Proceedings of
the Forty-Eighth IEEE Holm Conference on Electrical
Contacts. Orlando: IEEE, 2002: 221-230.

EEBAA: W (1992—) , F ERFA, i+, HH 7 0 % #ok B 4 TF % E-mail: caohao@ceyear.com




image1.jpg
H2246 s i A Vol. 22 No. §
2025410 H Space Electronic Technology Oct. 2025

DOI:10.3969/.issn.1674-7135.2025.05.010

—ff DC~90 GHz #BE = Rl FF XiZ it R

¥ kMM, EFN,E B, BRE
by BEECRHE 347 R A ), 78 266000)

O A SR AR B AZ KA E K, R T — A TR AL E 5 DC~90 GHz ﬂﬁ;ﬂ“
Ay 3 77 AR A TE K il i adTF O 69 B K25 M AEAL IFE ) HFSS SR 4 2 5 2 ) 4k 4% 35 | i 4
VAT - R IR 253 SR SR AT IR AT JLARAL, 26 A MR I AR ARAL, R #4592 LA IE A Lﬂa%m
Ao G % i i 8 69 DC~90 GHz A8 LA ) 4 IF % AT T 9 il X, S04 T 9% 3t o7 ke o E o0
PeAedkit 2 R A A 2R AW, £ DC~90 GHz & TAEH 56 M A, B 4 JF % 64 b JE BEk o)
F 1,65, A ARAEAN T 1.20 dB, B # X F 70 dB, % #k BEak sk T 1.60, 7T i R ALK E K
B AABATR K § A S oam Rk R

KRR 70 AR 4 TF K AR KA DL B A s AR R A

RESH S V443; VAT THRARERD: A SEH S 1674-7135(2025)05-0067-06

Research on the design of a DC~90 GHz ultra-wideband coaxial switch
CAO Hao, ZHANG Taotao, JIANG Wanshun, WANG Qi, SHI Xianbao

(China Electronics Technology Ceyear Technologies Co., Ltd., Qingdao 266000, China)
Abstract:In response to the demands for high-end measurement instruments and optical communication
testing, a ultra-wideband single-pole double-throw coaxial switch with a working frequency range of
DC~90 GHz has been designed. By optimizing the overall structure of the switch and using HFSS
software to simulate and optimize the matching of the coaxial connector, shiclded stripline, and the
transition section between coaxial and shielded stripline, combined with overall matching optimization,
and ultimately achieve ultra-wideband matching transmission. The final design was physically tested on a
manufacture d DC~90 GHz ultra-wideband coaxial switch, verifying the correctness of the design method
and the accuracy of the design results. The results show that within the working frequency range of
DC~90 GHz, the voltage standing wave ratio of the coaxial switch is less than 1.65, the insertion loss is
less than 1.20 dB, the isolation is greater than 70 dB. and the load end standing wave ratio is less than
1.60, which can meet various high-end testing needs such as microwave and millimeter-wave testing and
optical communication testing.

Key words: single pole double throw coaxial switch; ultra-wideband matched transmission; shielded
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Fig. 1 The overall structural diagram of the coaxial switch
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同轴开关是一种按需选择微波毫米波信号通道，实现信号高质量传输


的测试部件，具有低插入损耗、低电压驻波比、高功率传输容量和宽频带


等要求和特点，不仅是矢量网络分析仪、频谱分析仪、开关矩阵、自动测


试系统等仪器设备实现通道自动切换与阻抗匹配的关键部件，也是电子对


抗、雷达、通信、卫星等电子装备的关键核心部件。目前我国同轴开关在


工作频率、电性能、重复性、寿命等指标方面与西方国家存在差距，已成


为制约电子测量仪器性能及可靠性提升的瓶颈因素。


 


基于测试测量领域的需求，开展超宽带同轴开关设计研究，不仅是满


足高端测量仪器、多通道测


试系统、光通信测试等产品的发展使用需求，


为后续同轴开关的研制奠定了理论和技术基础，也为同轴开关的系列化拓


展、平台化设计、产业化发展积蓄力量，探索同轴开关产品的后续提升发


展方向，意义和影响深远。


 


在此转载一篇发表于《空间电子技术》的文章《一种


DC~90GHz


超宽


带同轴开关设计研究》，作者曹浩等。本文设计了一款工作频率为


DC~90 


GHz


的超宽带同轴开关。利用


HFSS


仿真软件对其微波传输系统进行优化


仿真，确定了微波传输通路里相关结构尺寸，并加工制造出实物，实测结


果显示，在其工作频率范围内，同轴开关的电压驻波比小


于


1.65


，插入


损耗小于


1.20 dB


，隔离度大于


70 dB


，负载端驻波比小于


1.60


，实现了


宽频带、低驻波比、小插损、高隔离度的技术要求。内容源自网络，以供


学习交流。
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