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Theoretical Study on the Radiation Pattern
of Cross-type 5-patch Rectangular Microstrip
Array Antenna
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Abstract

Theoretical method for analyzing the radiation pattern of cross-type 5-patch rectangular
microstrip antenna is presented. The equivalent circuit of the array antenna is represented by the
conventional transmission line model and the radiation admittance derived from the equivalent cir-
cuit of the slitted parallel-plate waveguide filled with a dielectric. The calculated results for the
radiation pattern are compared with the measured values.
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Fig 1. The configuration of cross-type 5-patch rec-
tangular microstrip array antenna

L

Yaul 1 Y22

a3 2 Yagos wjelyl 5l e kol L

Lt ofalo] qbelLbel 3 vbE

Fig 2. Equivalent circuit of cross-type 5-patch rectangular microstrip array antenna

366



FL/dAdo e WA 5 W% 1 alolslz A ¢ ofa|o] ehelbe] WAlsiElol wak A

4y oJErE AV, S
43} qro] el E 4 elrh

ol gatd AHEHE Thy

Return Loss[dB]1=20log IT,|

- Y,
i

_2010g| YFy.

3) AR 3 BAIN Q)

2} ol vbA Ao 2h e ‘*‘*P‘*%}** &7
el F7tE2E C19 3o obA] viebdsdeh ciel 3
A QI7bE HRFE V=140 (V]2 “Pystdch
’l‘% 29} 19 39| bl 2 e zh vhel whAbAlS

g shd g vk

r IR 0 N
' Y, +Y,
Yo=Yy,
R 7b)
1 Yo+ v, .
Y Y
r,= 7“ ,“ .
Y+ Y,
Yo=Yy
r,= 14
TVt Yy 7d)
Yo=Yy
r,=-
S B 4T 7€)
Vo — Yo
N ’—/7{777%27 7f)
. Yo+ Y
Yo Vi
I —_ 0 116
' Yo+ Y 7g)
Y=Y,
v '"fﬁ"“fu 7h)
' Y+ ¥
. ~l£ 71)
Yy + Y,

2 (72)-(T)el A 8 WAL 28 ol fate] £
o ¢} ﬂlﬁﬂﬂ%” e L EDIER SRV AY
g P3tA g g,

v Vi
T 1+e ’2”0"’F

8a)

V=V, e hla(1+T,) 8b)

L = B

™ l+e R o 8c)
Voo =1,p0e hin(14+1y) 8d)
. Iy

o H—e 28l “I"; 8e)
Vg =V, 5e 2/ u(l14T,) 8f)
, Vyog

Vot = T 8g)
Vo=1", e Mhlu({ +Ty) 3h)

LRl <] 47H S} R ol o] 8 M APHShE (e o
b ofeh o (e},

Vi = 1+}*7l/]ff7//7rl 9a)
Fy=1" e /fln(14+T1)) 9b)
I";n:a = T T"l» STl 9c)
L+e 2inr,
Py=1 e P14+ 1) 9d)
e
Vims = i e)
Vo=10s e /elr(14 ) 9f)
Vs
Voo = gk T, %)
Vg Vigg e oL+ T,) 9h)
, s _
Vo = e R o)
Viog= b e /(14 ) 9)
Vi = ;—é—};%,’ e L 9k)
V= 1y; e /la(141,) 9
Vi =175 ﬁ’.;_t,ﬁ“,;;ﬁ o)
Ve= e Min(14T,) 9n)

367



HEEE S SO L "9 -2 Vol.19 No.2

. Vi-y .
Vi =" 14 72kl %) Vo= Vg e /Ala(1+T, ) 9r)
. Voo
e o=V @ Bl om0
Voos Vi € 7P13ts (1+rx) Qp) Vinta 1+ ¢ /2hin rl 9s)
Vs-s -
Ving = T+e 2hinT, 9q) Fig= Vi € /(1 4T, ) 9t)
I It
L3| 5 L32 ‘

|y |1r |E Tc

' L&F: _ Le

92! 3 WEARA 9l MAFH QS AT A A O il 5ol A] 8 vpol sl ANy ofeo] otelvie] SutE®
Fig 3. Equivalent circuit of crosstype 5patch rectangular microstrip array antenna with reflection
coefficient and radiation voltage
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5 patch rectangular microstrip array antenna
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Table 1. Specifications for 5-patch array antenna feeding by coaxial line
dimension : | cm]
patch length feedline length
R T R A e e
2.85 2.63 2.63 2.35 2.35 0.71{ 0.71 | 1.85{1.35
patch width feeding point feedline line width
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Fig 6. E plane radiation pattern of cross-type 5-patch
rectangular microstrip antenna
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