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Abstract

A novel circularly polarized waveguide slot antenna has been proposed in this paper. A substrate
layer printed with microstrip patches is loaded on the upper broad wall of the waveguide. Parallel
longitudinal slots are cut in the broad wall of waveguide so that the electromagnetic waves couple
to the upper microstrip patch to realize circularly polarization. Parametric simulated analysis is
conducted for an antenna element. Axial ratio of 0.82 dB is obtained at center frequency 10 GHz
and the bandwidth with axial ratio less than 3 dB is 3.2%. To solve the problem of low radiation
efficiency of the element, we proposed a two-unit scheme which is helpful to improve the element
efficiency. Corresponding band width with axial ratio less than 3 dB is 2.4%.
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Figure 1. The configuration of antenna
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Table 1. Basic parameters of the antenna element (unit: mm)

w1 REBTERSH(BA: mm)

ZH HfE ZH HfE
a 8.6 r 1.24
b 8 r 0.78
w 1 h 1.575
| 15 X 7
o 38
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Figure 2. Curve of axial ratio characteristics for
the element
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Figure 3. Radiation pattern of the circularly po-
larized element (a) ¢ = 0°; (b) ¢ =90°
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Figure 4. Reflective coefficients at the input port of
the element
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Figure 5. The configuration of the two-microstrip-ap-
pended element
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Table 2. Basic parameters of the two-microstrip-appended
element (unit: mm)

2 MBEAWHENRTEASE (B mm)

ZH HfH ZH HfE
a 8.7 rl 0.9
b 8.1 r2 0.75
w 1 h 1.575
length 13.4 gap 20.4
o 41
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Figure 6. Curve of axial ratio characteristics
for the two-microstrip-appended element
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Figure 7. Radiation pattern of the two-micro-
strip-appended element (a) ¢ = 0°; (b) ¢ = 90°
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Figure 8. Reflective coefficients at the input port
of the two-microstrip-appended element

Bl 8. M uHEar im0 R SR

RS R SRR AL 1 77 32 T AT
K8 et T LR R AT R A AR BRI A, R S SRR TR
o, X UM ITAE N, RERRENSIRLF AR 2, Ol T E R A R

4, 4Eig

AR T — Tl i AR AL e T SR BRORZR B, T DU T G2 R B AR AL R BE T A2 ot 5
WA REG R BETE o I 0 M A5 R0 He il EEARF P R, DR B AR SR R AR 0 R AL HY 1 I — ot
Tty A D T3 SR o XM T B0HRT BTT (E, BoA R S R

SE3#Ek (References)

[1] Simmons, AJ. (1957) Circularly polarized slot radiators. IRE Transactions on Antennas and Propagation, 5, 31-36.

[21 Min, K.-S., Hirokawa, J., Ando, M. and Goto, N. (1995) U-shaped slots for circularly polarized slotted waveguide ar-
ray. IEEE AP-S International Symposium, 3, 1434-1437.

[31 Min, K.S., Hirokawa, J., Sakurai, K., Ando, M., Goto, N. and Hara, Y. (1996) A circularly polarized waveguide nar-
row-wall slot array using a single layer polarization converter. Proceedings of APS, 2, 1004-1007.

[4] Montisci, G., Musa, M. and Mazzarella, G. (2004) Waveguide slot antennas for circularly polarized radiated field.
IEEE Transactions on Antennas and Propagation, 52, 619-623.

[5] Montisci, G. (2006) Design of circularly polarized waveguide slot linear arrays. IEEE Transactions on Antennas and
Propagation, 54, 3025-3029.

[6] Salari, M. and Movahhedi, M. (2011) A new configuration for circularly polarized waveguide slot antenna. Proceed-
ings of APMC, 606-6009.

[7]1 Li, X, Yang, X. and Miao, Y. (2011) Analysis and design of circularly polarized waveguide slot array antenna.
CECNET, 1050-1054.

[8] Dogan, D. and Top, C.B. (2012) Circularly polarized Ka-band waveguide slot array with low sidelobes. EUCAP, 1105-
11009.



	Design of Circularly Polarized Waveguide Slot Antenna of Microstrip-Appended
	Abstract
	Keywords
	加载微带贴片的圆极化波导缝隙天线的设计
	摘  要
	关键词
	1. 引言
	2. 天线结构与原理
	3. 加载二元微带的结构单元
	4. 结论
	参考文献 (References)

