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Abstract This paper presents a single and 2-patch microstrip array antenna operated on a frequency of
10.3GHz(x-band). It outlines the process of designing a microstrip patch array antenna using CST MWS.
Initially, a single microstrip antenna was designed, followed by optimization using CST MWS to attain
optimal return losses and gain. Subsequently, the design was expanded to create a 2x1 microstrip
inset-fed array antenna for the X-band applications. The construction material is Roger RO4350B, with
specific dimensions (h=0.79mm, €, = 3.54). The achieved results include an S11 of -18dB at the resonant
frequency (10.3GHz), a gain of 9.82dBi, a bandwidth of 0.165GHz, and a 3-dB beamwidth of 30°, 121° in
Az(p=0) and El(p=90) plane, respectively. The future plan involves the fabrication of this array antenna
and further expansion to a 4x4 array of microstrip antennas. It is then incorporated on the X-band
applications for practical uses.
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2.1. Microstrip Patch Design 0|2

AAE QU] AlEH o] CST MWSE AREo
of HkA} £4(S11) 2 o]5S dI&stt. AlEH 0l
= 9o & W] <G HA g E A A+
oA A7hE 4SS E8oto] AXtetanHll. 1
L AIRKE QU] H3Hmatching) 54& A7

3 AF3E Y3 Al T E(inset-fed) FlO]ARAE
A g ARESITHS, 9]. o] AolA Y mix]=

N

ASAE AL 21} CST MWS AZEJ0}2 AL3}o]
Rogers RO 4350B 7|¥HF4E& 3.54)°] AA =t
10.3GHz9] X-band -&-& £oFS 1lzfsto] M=t
FAA 71%9] EolE= 0.79mmeltt. 71#e] ol ot
2 AL 7Eto g AAbEQich

h< 0.3¢

= onfule 1)

o714 c= 29 &= (mm/s)0l1L f= 52 Tk
(GHz)olt}. AA AlollA] T EE T T2 34& A
Qte QU F4 "ot} & dAqtolAe A F
A Al A o] 243t Al T =(inset-fed) Tlo]
I2AEY 20l FJE 7]eS AHEITHI). Table 12
AbE QL AAlo) AR A Al UEdTh



X-band CHSE

2-T4| Djo|T=AER ol B

ojfo] MLt AlZEopd 31t 33

Table 1. Antenna design parameter

Para- | Operating Permitivity | Sybtrate Feed
meter | frequency Subtrate (€,) height(h) | method
Spec. | 103GHz | pRo%El | 354 | 0.79mm |Inset-fed
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2.2. Microstrip Patch A7
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Table 2. A single patch design parameter

Parameter Theory Design
Patch width(TW) 9.75mm 10mm
Patch length(L) 7.436mm 7.4mm

Ground width 20(Wg)x17(Lgmm

Inset length(yo) 2.62mm 2mm
Inset gap(g) 0.57mm 0.7mm
Feed width(Ws) 1.77mm 1.5mm
500 line width 1.77mm
Wy
w
:Ql*‘
g o~
S
Wy

Fig. 1. The designed single patch X-band
microstrip antenna parameters
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Fig. 2. A single patch X-band microstrip antenna
simulation structure

ALEE AR &Y 84 RMPAS] AlEd ]
A ATk fig. 3~690 AAE A WAF £4(S11), ©]
S AR, @A o, A 5L RE S QHEY
574 oHEtolEE ARgSte] Al QEElY A9 <t
Y A& AlEFeldos 459

a) P} 24(S11)

Fig. 304 AAE RMPA: 10.3GHzo] &5 Fu}
Fo|l A FF6kL SAH ¥ £42 -18dBo|tt. o]
HRAF &4 2k 945 MPA AAIE 93t -10dB 4
A4 FETE FAE £2 gholn, X4 Aol QHEHY
oA F4 dY ZEZ WAETHE A ouigitt

/
/

2

104
Frequency / Ghz

Fig. 3. S11 for the single patch X-band microstrip
antenna
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Fig. 4. 3D radiation pattern for the single patch
X-band microstrip antenna
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—— farfied (f=10.3)

Frequency = 10.3 GHz
Man lobe magnkude = 7.23 dBi
Man lobe drection = 0.0 deg.
Anguiar width (3 dB) =  74.9 deg.
Sde obe level = -16.2 0B

Theta / deg vs. dBi

Fig. 5. 2D radiation pattern for the single
patch(@x-z plane, phi=0°)

—— farfield (1=10.3)
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Man bbe drecton = 2.0 deg.
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Fig. 6. 2D radiation pattern for the single
patch(@y-z plane, phi=90°)
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Fig. 7. A 2x1 patch X-band microstrip array
antenna simulation structure
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Fig. 8. S11 for the 2x1 patch X-band microstrip
array antenna
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Fig. 9. 3D radiation pattern for the 2x1 patch
X-band microstrip array antenna
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— farfield (7=10.3)

Frequency = 10.3 GHz

180 Man bbe drecton = 1.0 deg.

Angular vidkh (3 dB) = 31.4 deg.

Fig. 10. 2D radiation pattern for the 2x1 patch
array antenna(@x-z plane, phi=0°)
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Man lobe drection = 10.0 deg.
Angular width (3 dB) = 84.6 deg.
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Theta / deg vs. dBi

Fig. 11. 2D radiation pattern for the 2x1 patch
array antenna(@y-z plane, phi=90°)
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