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Abstract

The slotted conductor-backed co_plan._ar wavegaitenna features high gain,
and belongs to linearly polarized anténna. Accardmthe sequential rotation feeding
method, a circularly polarized .arraly can be com@axdinearly polarized elements.
Therefore, the slotted conducto-r-b'acked coﬁlana;rewaide antenna is applicable to
this theory, and can compose a circularly polariaedy. In this thesis, we use the
technique to produce circular polarization, and rowp the performance with more
linearly polarized elements. The antenna for dilrodcast from satellites (DBS) is
operated at 12 GHz and asked for high gain andiefity. We design our antenna to
operate at this frequency. Finally, we have thesuesl radiation pattern with 26.12

dBiC and the measured axial ratio 3 dB bandwidtih wiGHz.
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Tapered CBCPW structure
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12GHz measurement RHCP ( Phi=60 deg)
0

330 \ 30

el |
300 f i 60

ey s
S ey
_ =
270 i ; . ."” a ; . ' 90
sh 20 10 0 -1 GOS0 0 10 20 0
u
-10 -‘
0 -
240 : ‘ 120
10

210

simulation_Gain:26.7124(dBic)
——=— measurement_Gain:26.12(dBic)

W3-40 "£7ICE12GHz phi- A R S R R
N d= s N4
12GHz measurement RHCP ( Phi=120 deg)
0

330 h 30
20
BN s
300 'i (W7, 60
"
."
7
W/
N \\ j ;, ]

270 ' i 1 TR 2 I i ¥ 90
b 20 10 0 w10 o 10 20 3
Ao
0 o |
240 ) 120
10+
20 4

210 |
180 ¥ »
Y
simulation_Gain:26.7124(dBic) & [X—
——— measurement_Gain:26.12{dBic} A

®3-41 L 7|C&12GHz phi=120"T & 2. + £ [l = a3 £ P H

35



270

300

2D

240

12GHz measurement LHCP ( Phi=0 deg)
0

330

210

simulation_Gain: 19 5975(dBic)
——— measurement_Gain;17 072{dBic)

R13-42 £ 7|C#12GHz

485N

30

60

0 5 10 15 20

120

12GHz measurement LHCP ( Phi=60 deq)
0

simulation_Gain:19.3393({dBic)
——— measurement_Gain:18.227(dBic)

®3-43 L 7|C&12GHz phi=60"T & 2. = + &t = @33 £ PR

36




12GHz measurement LHCP ( Phi=120 deg)
0

——=— measurement_Gain:17 898(dBic)

simulation_Gain 20.3553(dBic) 3
id

o
[

N .
I:“ 7 7z 2,7,
®3-44 “L7]C&12GHz P ;12%?%%1 & it = ‘e
=N = * i =
Axial Ratio
14
simulation
17 4 — — —  measurement
————s i34
o)
g
jel
®
o
©
>
<

M4 16 11.8 12.0 122 124
Frequency(GHz)

B13-45 "£7|C2 gt (Axial Ratio)“THE 5 s it

37

E:
El

£



34z HAZ 2 HA2FliRit X ARLF] % 0 R

A H 2 R X ML SR P i s C (0°, 60°, 120°, 0°,
60°, 120%%= 4 ) 2 v B L2 &1 % L5 3H[13]% ¢ ot 5] A0°, 90°,
0°, 90%k2z= 4 )~ 7] B (0° 90° 180°, 27082 = 4 ) ferkay b el g » U3
e ek o A BADZ AP IFUERF B F Rt (BHETL LS

FIE 1)k A4 5 e 1S ot 3BT e 4 o B ¥ 3T R AT

o

- BFEAMEFIRFLT o ad? SaFad 29 G 2 * A

B E A SRR

gy = S

== 5-1
¥ A 4m 1)
5l 3.2 ¢ A AN A BWE BB 2 ¢ 5| C ol pllidy o A4

pL ﬁ’{vﬁr—f .

%32 wr| A~ LA B 5| C2vkii v i

Aray A | Array B | Agray C
| gain RHCP (dB1C) | 24.82 | 24.69 | 26.12
aperture etficiency | 8.41 | 7.89 | 10.21
E ap {%o)
cam LHCP (dBiC) | 18.58 20.89 | 17.072 (at plu =0°)
18.227 (at plu =607 )

17.898 (at plu =1207)
3dB axal ratio 0.33 0.37 1

bandwidth (GHz)

§ £ 327 o A Ot RF I S s Rz SR E B R

Foehght 3dBAR 0 0t - HETER I A D e AR i P sr gk o

38



35 = AL 5D R Y

) 3-46(a)5 L7 C lLH] > §] 3-46 (0)5 L7 C i 4 4% H 44% B> §] 3-46 (C)

S CA N TRITRE -

551.9mm

B13-46 (a)*L5|CRIALF B13-46 (b)*L7|Cif 4 45 4 454K B

B13-46 (c)'L7|C4k » & BiTPR B

39



E o
=
s
<ir
-%g\?

AHT R - BHATOREC T ELRE TR A ERI T RLAK T R

MR X SR > BB A A (SDA)T L REFE LR

e

TG ok g3
F#er 7 f2E &5 SRR DEFME RN - BAdBC T REHE T A ER
RS SEE S EAEE
Fh R\ R AR B A - BRI DT R ERE T L ER
RMEFHEASZAGF R TRETAF R N2 HE A2 AR X R
o s dpgte B A2 FHR X SREA[13]8 7 0 ATVE RS s E R
Pt 3ABMEE S 6 0 F L LR A o PR HAZ [ 2 REAE G
BHEHNE 87 ?m%ﬁ’rbwpe%f JRRcts plb s
PB4~ B R E G Y UM R den Bl AL £ b0
QR A D s B e TIIh A R b 0 R L g o A il i
@—ﬁmﬁz’?uwmﬁﬂﬁﬁ%}g%&ﬁa&%mayow%gﬁmﬁg
ﬁ@ﬁﬂ%ﬁiﬁi’QU&E£#$%%®ﬁﬂ@N’%&—%@?ﬁ@{%

R E o

40



$ 4 2

[1] T. Itoh and R. Mittra, “Spectral-domain approach ¢alculating the dispersion
characteristics of microstrip linesJEEE Trans. Microw. Theory Tech., vol.
MTT-21, pp. 496-499, July 1973.

[2] W. Menzel, “A new traveling-wave antenna in micrgst Arch. Electron.
Ubertrag. Tech., vol. 33, pp. 137-140, 1979.

[3] A. A.Oliner and K. S. Lee, “The nature of the lagk from higher-order modes
on microstrip line,” Proc. 1986 IEEE MTT-S Int. Microwave Symp. Dig.,
Baltimore, MD, pp. 57-60, 1986.

[4] Y. C. Shih and T. Itoh, “Analysis of conductor-badkcoplanar waveguide,”
Electron. Lett, Vol. 18, issue 12, pp.538-540, June 1982.

[5] R. J. Stevenson, “Theory of slots in rectangulavegaides,”J. App. Phys.,
vol.19, 1948, pp. 24-38.

[6] R. Shavit, “Impedance characteristics of a sloeana fed by a parallel-plate
waveguide, Microw. Opt Technol Lett., vol. 14, no.2, Feb. 1997.

[7] R. S. Elliott, Antenna Theory and Design,, Prentice Hall, Englewood Cliffs, NJ,
1981. '

[8] M. Ando, T. Numata, J. -, Takada, 'and N. Gotoliteearly polarized radial line
slot antenna,TEEE Trans, Antennas Propagat.,-Vol. 36, issue 12, pp.1675-1680,
Dec. 1988. y T

[9] L.-C. Lin, Y.-S. Cheng, R<B. Hwang;"T. KitazawaydaY.-D. Lin, “Slotted
conductor-backed coplanar waveguide antennlamef national Symposium on
Antennas and Propagation (ISAP2008), Oct. 2008.

[10] Y. X. Cheng, “Slotted Conductor-Backed Coplanar Bfude Antennas,’® =
T AF L&, 2008.

[11] J. Huang, “A technique for an array to generateutar polarization with linearly
polarized elements,IEEE Trans. Antennas Propagat., Vol. AP-34, No. 9,
pp.1113-1123, 1986.

[12] P. S. Hall, J. S. Dahele, and J.R. James, “Degdigwriples of sequentially fed,
wide bandwidth, circularly polarized microstrip enba,”|[EE Proc., Vol. 136,
Part H, No. 5, pp. 381-389, 1989.

[13] Y. S. Lin, “Circularly Polarized Slotted Conduct®acked Coplanar Waveguide
Antenna Arrays with Sequential Rotation Feedinghdds,” & = < if <~ & %
23~ 2009.

[14] B.Y. Toh, R. Cahill, V.F. Fusco, “Understanding amdeasuring circular
polarization,”|EEE Trans. on Education, Vol. 46, No. 3, pp. 313 - 318, Aug.
2003.

41



