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Cavity-Backed Microstrip Antenna for a Monopulse Radar
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Abstract

A cavity-backed microstrip patch antenna for a monopulse radar system is designed and fabricated. Also, this
antenna is shown to be suitable for the system by analyzing the measured results. Since the azimuthal beamwidth
required by this system is quite broad compared to that of a usual microstrip antenna, the width of a microstrip
patch is reduced considerably. The decrease of an antenna bandwidth due to the reduced patch width is
compensated by increasing the effective substrate thickness. A detection range and a detection probability is
calculated from the measured gain at a given angle, and this result shows that the fabricated antenna can be

applied well to this monopulse radar system.
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Fig. 1. Monopulse radar system.
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Table 1. Initial specification of an antenna.

Clulhih > 44 %
g7 9E ~90°
7 §E ~60°
Qe L} o] & > 7.28 dB

II. Cavity-backed OIO|AZAEY LA
OELtel M

Fo7 A 2" H8e teluE A7) 4
27 g2 E 13 Zo] Feith

7149 7] AbEE U ¥ HE S Gau-
ssian© 2 7S wf, Foi7 & Agjet gx &
S USAIIEE A Aot kA e
o] sj¥lo| Gaussian HE 3 T+& H Lo, E 14
A 7] At BEIAE FETt FolttolA
L78 gA A g 85 wEAF ¢ 4
ot & =FAME olEd 7] Al 7)&R38e ¢
HuE A4 - A Zsy, o]2A AzE e &
Agkol 271 AgE WEA 771 Bike AA o
o Al AEOA Q73 B AY ¥ &S
BHEAL F Yt 27E 2EAT

E 12 FoRE 27] AEE TEAT = dE Y
o Fz2E 99 7tA7E A F AAAT, HEANA
AF3E nlg} Zro| mlojAR22EY ) FZE A
&3 ot

RE vlo]2 2EY H R <Y 19 2 (a)
ot 7ol HR)9 F wrgro] o] R AL,
A9 st AAgd!. aepy BEe 77 9
ol w7t e Rt Yok 28y E 1A BE
of o] Loz izt siedo] 27k HERT Hof
oF StEE, 19 2 (bt 7ol HX|¢ F ko] 7
o] WErH Tt A AASof it

At Q] mlold 2 AEY A steivte A$,
d 3T tig o) 2~3 % AEE A2 o, ¢t
Hue] Fa dgZd FMe g 22 2
&g AP0l Zanll

e,—1
2

BW = 3.77(—6—)(W/L)(t /) )

r

97




BEEHRPERGE F14 % F 235 2003F 28

(b)

38 2.(a) YA A=, (b) AE HH B
{a} Usual patch, (b) Proposed patch

71X W L 7tz $j 29 £33} Zolo|H, ¢,
A AL, 1= 718 FAOIY Aew AR F
b A 9] mhgolty. o] A& 7\@e] FA 7 AR
433 S o AYste AojRgh o] Ao2H
7t v HE e Fo g E9 Hel 7
b AT B g Qo 9 4ol 3t sjxje Zo
FASHA Qe Fag fGEe] FopHg ¢
ok 18 AAS TR e gtelve] A9
TFHE gHUe Fokge i E22 A B3
ot ube) F34 dgERYg 2F Wi, B ddS
TEA7]7] 98 S A EL Ak A Qe
el ZH} Fotof 37] wfgol|, Fa5 g E A
A AtFE RF77F AFE] oHuE AS ¢ F
Ak A (1) H=" 248 £ Al” ZeE &
A&7 mu T 8] 7] ﬂ%oﬂ T 5
F y9dZS g1 YeMe = ;‘1 Er
77} %7/‘1@ 71BE Aok ﬂt} JEM 4
o] ¥ 7|AEE YRtHo R 1 *PEH 4 °l 20
oldolm, Eg F&9 7NAEL l—a— 714
SAZE A7) i, B =R E fE Y 4
&5 FFEA FA FAE FEA T F UAES
foamZ HAHe] gl 7] Hell i, HAHE A
I FAl A HeAdg st I¥ 39

-{> 1Y, ot m o) r\' flo
fo m

_‘

98

2% 38

J8 3. Cavity-backed mlo|AZAEY x| <yt
o 72

Fig. 3. Structure of a cavity-backed microstrip patch
antenna.
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4. Antenna design parameters.

Reflection Characteristics
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Fig. 5. Measured reflection coefficient of the fa-
bricated antenna.
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Fig. 6. Measured antenna gain.
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Fig. 8. Metal cavity with a modified ground plane.
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Fig. 9. Comparison of the measured Sy between
two fabricated antennas,
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Fig. 11. Comparison of the measured beam npat-
terns at the center frequency.
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Fig. 13. Comparison of detection probabilities cal-
culated from the measured beam patterns
of two fabricated antennas.
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