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Design and experiment of 1:16 power divider model based on
coaxial waveguide

Yang Zihan',  Zhang Jun’,  Zhang Qiang',  Zhou Kelin',  Yeling',  Zhao Lishan'
(1. College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China;
2. College of Sciences, National University of Defense Technology, Changsha 410073, China)

Abstract: To meet the needs of multi-way power distribution applied to high-power solid-state sources, a multi-
way power distribution device based on coaxial waveguide is designed and studied. By analyzing the transmission
characteristics of coaxial waveguides and by applying the theory of impedance matching, an S-band 1:16 power
divider is designed by electromagnetic simulation software. Moreover, the device is machined for testing.
Experimental results show that the reflection coefficient S;; of the power divider is less than —15 dB in the range of
2.28 GHz to 2.86 GHz (the relative bandwidth is 23%). In the range of 2.37 GHz to 2.57 GHz (the relative bandwidth
is 8.1%), the reflection coefficient S}; of the input port is less than —20 dB, with the amplitude imbalance +0.1 dB and
phase imbalance £5° at the output ports. To sum up, the power divider meets the amplitude and phase consistency
requirements at output ports and can be applied to S-band hundred-watt continuous wave power distribution.

Key words:  power divider, power combiner, continuous wave, high power microwave, coaxial waveguide
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Fig. 1 Basic structure of power divider
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Fig. 4 Electric field distribution of power divider
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Table 1 Transmission coefficients and phase at output port (2.45 GHz)

Fig. 8 Measured phase at output ports
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port number n transmission coefficients S, ;/dB phase/(°) port number n transmission coefficients S, ;/dB phase/(°)
2 -12.07 179.9 10 -12.03 178.6
3 -12.14 -179.9 11 -12.00 176.1
4 -12.00 178.7 12 -12.30 -179.9
5 -12.01 -177.4 13 -12.03 175.7
6 —12.00 —177.5 14 -12.11 178.1
7 -12.08 -176.7 15 -12.10 180.0
8 -12.03 -178.6 16 -12.06 -175.9
9 —12.04 —179.5 17 —12.07 178.8
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Fig. 9 Experimental setup
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Table 2 Measured input power and reflected power of power divider (2.45 GHz, CW)

input power/W reflected power/W input power/W reflected power/W
66 1.1 201 3.6
77 1.3 238 43
92 1.5 277 5.1
107 1.8 325 5.9
127 22 354 6.7
147 2.5 385 7.5
175 3.0
& it

ASGE S g e RO AR T — R T R Rl S A 120 16 D AR AR, I T S AT S8

WFFELE SRR W, o4 AE — € 7 SN, i HH R AN -7 B2 0.1 dB, it A2 AN 12 D50, R RLSEE 16 % 25 R
A D3R 0L, B TR L O BAE /D A5 TR S 5y SE B AR O mi e AN, XTI R HEAT T ORI R E L P IR
Sy HE AN, S5 R R W o4 ol AAE 2 /0 385 W B ZE 2% 1R T SE BRI AE 2 R 20 il HL I [ A€ TAE . iz 2oy
T AT LA LT W R I AR S T AR E, b AT B T B i D AR GO B Bt . A, %3 o3 # il AT DL
FIHAt B, LA BOR T S R 7 e B B i B o

S % 3k
[1] Benford J, Swegle J A, Schamiloglu E. High power microwaves[M]. 2nd ed. New York: Taylor & Francis, 2007.

(2]
(3]
(4]

(5]
(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Benford J. Space applications of high-power microwaves [J]. IEEE Transactions on Plasma Science, 2008, 36(3): 569-581.
Haddad G I, Trew R J. Microwave solid-state active devices[J]. IEEE Transactions on Microwave Theory & Techniques, 2002, 50(3): 760-779.
RIFZE. FT e T A S R 45 [ D 5 B WS [D]. R HLFRHE K24, 2007: 1-105. (Song Kaijun. The researches on microwave and millimeter-
wave spatial power-combining technology based on waveguide [D]. Chengdu: University of Electronic Science and Technology of China, 2007: 1-105)
Wilkinson E J. An N-way hybrid power divider[J] IRE Trans. Microwave Theory Tech, 1960, 8(1): 116-118.
Nantista C, Tantawi S. A compact, planar, eight-port waveguide power divider/combiner: the cross potent superhybrid[J]. IEEE Microwave and Guided Wave
Letters, 2000, 10(12): 520-522.
Gysel U H. A new n-way power divider/combiner suitable for high-power applications[C]//IEEE-MTT-S International Microwave Symposium. 1975.
Guo L T, Chang C, Huang W H, et al. Compact high-power microwave divider and combiner. [J]. Review of Scientific Instruments., 2016(No.2): 24701-24702.
Shuguang Chen. A radial waveguide power divider for Ka band phased array antennas[A]. 2002 3rd International Conference on Microwave and Millimeter
Wave Technology. (Proceedings ICMMT 2002).
Xu L, Yuan C, Zhang Q, et al. A double-layer wideband radial-line waveguide power divider/combiner for high-power microwave application[J]. Review of
Scientific Instruments., 2021, 92(8): 84709.
ZEAADR, XIPAR, SKIEE, 55, Sk B2 B R Im L DR A e e iy Bt 5 55 [J]. SRIOE SRR, 2010, 22(07): 1591-1594. (Li Xianggiang, Liu Qingxiang,
Zhang Jiangiong, et al. Design and experiment of S-band radial-line waveguide power divider[J]. High Power Laser and Particle Beams, 2010, 22(07): 1591-
1594)
(G2)IFLE. W TR (M. B3R SR2E(Y, 236, Jbnt: B Tl iikt, 2015, (David M Pozar. Microwave Engineering[M]. 3rd ed.Trans. by Zhaoyi Zhang.
Beijing: Publishing House of Electronics Industry, 2015)
RELE, XZE, SRFEE, 45, MBS 0 TARSERE (M]. Jbat: T Tl 4L, 2011. (Zhu Jianging, Liu Rong, Rong Shunlian, et al. Principle of
electromagnetic wave and foundation of microwave engineering[M]. Beijing: Publishing House of Electronics Industry, 2011)
[, TR TV AR (M. JE R AR AL, 1989. (Gu Maozhang, Zhang Kegian, et al. Microwave technique[M]. Beijing: Tsinghua University
Press, 1989)
XU, R, TR, —Rh T3 mmd% 4% AR BT [C1 /20004 42 [ A 2 KB 2 BGE SCAE(EMD. U5t fLF Tk HiAtkE, 2009: 247-249. (Liu
Kun, Zhan Mingzhou, Zhang Yong. A low on-impedance converter for 3mm oscillators [C]//2009 National Conference on Microwave and Millimeter Waves

(Volume 1). Beijing: Publishing House of Electronics Industry, 2009: 247-249)

033001-6


https://doi.org/10.1109/TPS.2008.923760
https://doi.org/10.1109/75.895089
https://doi.org/10.1109/75.895089
https://doi.org/10.1063/5.0056044
https://doi.org/10.1063/5.0056044
https://doi.org/10.3788/HPLPB20102207.1591
https://doi.org/10.3788/HPLPB20102207.1591

	1 功分器设计思想与基本结构
	2 实验测量
	3 结　论
	参考文献

