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Microstrip Antenna for Satellite Broadcasting Receptions Based on the Sierpinski

Equilateral Triangular Patch and SSFIP structures
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Abstract
A microstrip array antenna is designed and tested for satellite broadcasting receptions. The Sierpinski
equilateral triangular patch and SSFIP(slot-strip-foam-inverted patch) structures are used. This 1x3 Sierpinski
equilateral triangular patch antenna is extended to 8x2 array antenna for satellite broadcasting receptions. The
measurement results of the reflection coefficients and the radiation patterns of the manufactured array
antenna show good agreements with the simulation results.

=
vlo]z2 ~E Y ¢QtelL}, Sierpinski alg 72, SSFIP 72

.M 2 patch) +ZE ©o|&% g 71%-& AMESR T
E A7 4 =72 Ensemble 8.0& o]%
A4y r141?'(][1]“5 F3(rectangularjol} 948 st HAgwE 4414 e 97 #HE

(circular) sfjx)of] w18l oteLte] A7 e Ay AFEH4 11.85GHzo| 300MHzol S E-& 7]»21
o] YAk o] ‘? g o]&3 AFe ol o]Fo] 31, o]5& 20~25dBi (FueolA DBS $:4l) HEo]
A A %t o Ane #HW 48 B0 2]

£ A7dAe diixHed LYy FE Sier-
pinski Z g FXE o|&3lo & AdHE 4

Adt ol& 43 8x29] wig e VE HA A 1. Tt ofE|Lt A5
A3t} 53] Sierpinksi ;g FERoIMYANZY
AA 2 FRE 379 e} TEI 21 4429 A <tet

BeEgs 2#7A917] 98 sho] H el = (hybrid) Ay volaz 29 #A) eV FHL
Ay Bui7)g Agstdnh =9, Foide] og 7 we "ol aol s} TMI0 R = (mode)7}t &4y

E X

3¢ @7l 918 SSEIP(slotstrip-foam-inverted 33 ole] X Fu4 fe e PoHIL

J]

_49_



AR FAA 2003 FAZHS

o132 A7d #23

— C .2 2
fm_,,',—a%—e: mc+mn+n )]

2 MM v FFAR HA9 7
olx, ¢,& 7|Wo HFAHEIN, cE
o},

A FHA A FR FA5 S8 AV
7 gaMe Ay wWAe AR &R
(fringe effect)E 123 2] (2)9} &2 #FF Ho
ayo A8 HF ZPITHY

pr:

P o

0]
=

by

7te ,a

a,,=a
7 + 1.77+7}1’-(0.2385,+1.65)]

A7\M, he 1B FAlM, a,& FAAY
Ao AA BH So B 7t Pelz 4 (3)el
o8 Tk

A, = \/g 3

22 1x3 7]% <tEL} : SSFIP 72

a¥ 18 3909 AN oer o]FoA Sierp-
inski ZTdg FFZ 71Ae vlejazAER <y
Uolth 7 AFzHEe @e) Zolk 107mmeE
SSFIP(slot-strip-foam-inverted patch) F+29] o3&
718E& 123 Hojolth

2% 194 EEo| Sierpinksi Zd¥ 129 &
Ag o83l 9y Ayl 2L 3 ZH 374 &

gl 120°9 H4AE FAH EF, el X
E(port)7te] B2 = (isolation)& Eol7] ¥l 3}ol

Bel=(hybrid) W 271E AL

2:1 powaer ratio

/ Quadrature
Hybrid

111 power ratic
Quadrature

& Hybid

(a) 1x3 718 <tH

Strip
(b) SSFIP +x

a9 1. Sierpinski #Z¢} 1x3 7|8 <teuvte) 73 2
4 9y

SSFIP FZoMe Z3te] foamE 443, st
%‘7}3\1}% H]‘?‘F@’%ol = 'r”i 7]' —r”‘]—r‘ 7 n}'O
AMg-E3, AE 718 vlfAEe] va FA7L 3}
& 71BE AFR-3ch. Foame F7A+ 100milojct.

E 10] 8 A7lM AME§ SSFIP 729 719 &
& Aok
¥ 2. SSFIP 729 7/H =4
B g 22, 20mil
R 138 4 20mi
(RT/DUROID 5880)
Foam H]$-48 1.1, 7] 100mil
o v 6 Ag 102, 74 25mil
b
(RT/DUROID 6010LM)

a9 2¢ 1% 19X BAF Sierpinksi THE
T2E o|4% 1x3 7| <telve] gk vhabA 4
s uAbside] Aolth (a) HW?ﬂT«l A%,
-10dBE 7|02 A cﬂeio;]/q )5l WIALAI S
At (b) WARE S A$, LHCP(Left Handed
Circular Polarization)9] =717} RHCP (Right
Handed Circular Polarization)2] =7] Xt} 25dB
A A A=A

IR EEANYZn
L/ .

-38

(
N
®

Magnitude (dB}

'
N
a
§
R,

)
w
S

1
<

-35

+
11.4 11.6 11.8 12.8 12.2 12. 4
Frequency (GHz)

(a) WHAMAIS

~

_50..



Mol 2] ZaR W2 F2F AR SSFIP 720} % 4ty £48 vol2gAEY ey

r Fleld Pattern

Fa
Freq = 11.8500 GHz, Scan Angle - B.8080

O-g-Right
LeB-Left

(b) AR

Y 2. 1x3 718 grellube] wbALAS oL WAlE Y
(A EHIH A

I e oeLl M X AW Hot

AdE A8 s 1x3 712 AEUE 8x29)
v eV R #Fstge. 29 38 1x3 718 g
HUE 22 E vz 3% agon oy
ztel k4L 34mmz 11.85GHzoll A 1.384,5]
t} o] grating lobeg] #@Afo] Jied wiY 1HF
o)tk o8} P L FA @ olf+ Sierpinksi =
B pRlA 3 A4y sx(7zle]e] ety
T AE AEE gAA77] A8 stelrel= MY
78 AHEEE ) WEeln

O 4= 8x2 wid elviel WhalmEle] gigt Al
ol drelrt. Y 4ol HFo] AlgdolA
Ao} 23 8x2 wig <tele) o)1= 23dBio)t)
®3, agolA BEo| LHCP9} RHCP2] =7) o)
& HaFi o]e 1ol broadside wWako)i] of
24dB A% FE3) AR(Axial Ratio)g V&)

g 3. 2x2 ufd <tEHIYG

Radiation Pattern{Simulation)

~— LHCP “
20 l RHCP

Gain[dB]
3

-30

40 N
-50 T T T

-80 -60 -40 -2 0 20 40 &0 80

Thetafdegree]
a9 4 8x2 g vl wAbA®
(MNEYe] 2 d3h

s A e

2%¥ 5 A=E 8x2 v Y gE

2% 5 AT 82 WY tetel Aol
YA 429 WAL E o &4 & HP 85109 234
AZ Y71 NSU AN E o839t 28 68 82
WY deldel WAAS 53 AReln 1Y 72
8x2 Wi <belltel AlE &4 Aol

8x2 Sierpinski Antenna

-20

-25

@
b3
kol
8
©
s
5
Q
)]
<

_51...

30
35
114 "8 116 M7 118 119 120 121 122 123
Frequency [GHz]

Y 6. 8x2 M <telviel wAbAS 2F Az



FIAGHREAEE 2003 FAFEFEHIYA ATH A2

E-pattemn
o
A
A .
s i A
. i I
' [EER
it o A
-10 [ it H MEAERY
i Y ai A
i H 3 b
— EREI i (Y T
a s B Pl AT
g FEE P U !
T JRTIR LT TR T iy Loy
=B S R R O HT P I A S L
= HESRU AR LA ¥ [
= hoit!og i Yt Wiy !
s [T T T A iR P
E B ow ut il il i
< g H i i
i H H i i
L ! i
i ' [
A i
35 5 i
i
§
-40
-80 -60 -40 -20 o 20 40 60 80
angle

2% 7. 8x2 v g <tEe WAuY &3 Fa

% 7ol A BXEo] broadside W3HZ= 7} 0o)ol)
A H o]5ololel BATE, oF 40°TA oA
grating lobe& 1% WAtdi@ o) o] o ZFstAl
ok &€ wAlsiEe] dnrt A EHold &
Fho] U] X =] 28 o] f+ Sierpinski LAY T2
A AR Ax78e 2HoR A% 1 HA
28 435 A% AFY 4% dddd

v. 2 &

A8 LS 548 93 Sierpinski TG F2F
kA= 8x2 vlelaz A=Y uld el vE A3
I olF AFstd <tHvY A5E FAHIIH
Sierpinski ZTalg FZ&= 3709 ALAE dgx=
o]Fo{A 9lo] sequential A 7[HEL o]&3 A
3 o 2o HE F2E s Yot E=3,
Fogde dAH E4E A7) Yl SSFIP (slot-strip-
foam-inverted patch) T+2& o|&3lt}. Az
ety whALA S=of HAlEE e £ F3 AlE
dold Amst M5F AHE ARG PAHHe)
A9 AA AzelA B A dxzte
A3 23 dF di aert e

3

3 )

MO

[1] K. Lee, K. Luk, and J. Dahele, "Chara-
cteristics of the equilaterial triangular patch
antenna," IEEE Trans on AP, Vol. 36, No.
11, pp. 1510-1518, 1988

21 B 4l 9], “H¥| 2% 728 g @Y &

349 Fod Huy wig et I

BT =EA, A 128 A 63, pp.

919-930, 20013 10¥

Edited by H. F. Lee and W. Chen, Adv-

ances in microstrip and printed antennas,

John Wiley & Sons, Inc. 1997

[4] 5. H. Al-Charchafchi, W. K. Ali, M. R. Ibra-
him, and S. R. Barnes, "Design of a Dual

[3

—

_52_

Patch  Triangular  Microstrip  Antenna,”
Applied Microwave & Wireless, pp. 61-67,
March 1998



