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Abstract - The TX/RX broadband L-type circular
polarization antenna using LTCC at K/Ka band has
been presented. This antenna has been analyzed in
compensation for LTCC with relative permittivity 5.2
and could have been integrated with RF component.
As the measured 10dB impedance circular polarization
bandwidth of the proposed antenna is 7%(20.8GHz~
222GHz) at the K band and 23%(309GHz to
316GHz) at the Ka band. Also the gain of the
antenna is -07~3.05dBi at the K band and -28~
1dBi at the Ka band. The purpose of the research is to
design an efficient antenna structure for satellite
communication at K/Ka band. the antenna should be
used for both TX and RX frequency bands. The
antenna will be mounted on LTCC(Low Temperature
Co-fired Ceramic) so that it can be integrated with
other RF circuits.This research is important because
of the following reasons. 1) The frequency ranges of
satellite communication tends to move up to higher
frequency such as Ka band or milimeter wave band
2) Design of antenna for smaller size, lighter weight
and less loss is preferred by most RF engineers. 3)
Antennas on LTCC enables to integrate the antenna
with other RF circuits, and thus, one can reduce the
size and loss of the RF system.
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Fig. 1. Geometry and feeding of L type antenna

a1 o] FHR AZE QEHIYAA R WA
30 REJF AR, 2 OF 90°AY GElvelA 5
WA 33 =7t 49 7 2z 28 F A
o] FAREE T3] M LFE e TN 22
2ol deol7t S HARAG. wM F A9 =7
7b 2i §de] 90°Atelzt v FIREE FASS
438y =1L YUY =8 4F¥n GEUE
o] &3 Azt e WAL o= IF FPoz P}
A APsteg FAH FANM Az A PFe] o
2A4 "tk F§ £44M RHCPZ A3E HUWH 4]
olME LHCPE wWotoigt £25E & 5 Utk o
ghx 43 Es AHUYE o]8F F5AI%E RHCP,
LHCP %719 etgle] Hgasith[4] olzg F €
o] FRE Y248 2ol FARE ojddd =t
vzt 2FEth 2129 2] LEYe] A% A
< &% RHCP7} 2433, J31(b)g Zo] Letgde
ol ol FA3HH LHCP7L #A%ot

(s

- 2052 -



T r .:

LTLE Disdectrie

i

Py

SS—— i

— 3 —i

T8 2. ABdolAoINS LTCC( ¢ = 5.2) FHE ol48 L)
Fujo YgU e

Fig. 2. L type broadband circular polarization antenna using
LTCC( e, = 5.2) progress in the simulation
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Fig. 3. Return loss of the LTCC antenna in the simulation
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Table 1. Circular polarization bandwidth and gain of LTCC
antenna in the simulation
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Fig. 4. Manufactured L type broadband circular polarization
antenna using LTCC( e, = 5.2) progress
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Table 2. Size comparison of antenna simulated and
manufactured

A3 A2A
el HA=7] 9.8x10mm 9.5%9.7mm
20GHzel| o et o] | 2.016x2.551mm | 1.9%2.4mm

30GHzedj gt gelv} o] | 1.776x1.541mm| 1.6x1.45mm
20GHzel i@ gheliiel

% =4 1.45mm 1.4mm
30GHze oig il
Jl% 54 1.15mm 1.lmm

H2ol M9} Zo] AAAG AA AFXAI ze] e A
< B $ Utk o)AL 20GHzUAYET 30GHzHA
A 2 9%L ud 4+ g & 20GHz 9 30GHzU Y
M FHEG2DE THFT Wt 27 658 4.38mm
2 30GHz7} 20GHzRth a7} &2l w8 A3} o3
€ 20GHzo9B o 30GHzogolA 4AAl BAd &
FFE vlE £ Qo gEla FFAjM ARG 3}
A ARHAe=R o w2t 29869 o] 30GHzth
o nFHg SunEs} o] 3Tk

28 5. QY 352 NG 71wt AMEZL BAE LTCC et
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Fig. 6. Measured return loss of the LTCC antenna (HP8510C)
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Fig. 7. Measured E-plane of the LTCC antenna (a)E-plane at the
20.5GHz (b)E-plane at the 30GHz
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Fig. 8. Measured axial ratio of the LTCC antenna(8=0°)
(a)antenna axial ratio of LHCP antenna (b)antenna axial
ratio of RHCP antenna
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Fig. 9. Measured gain of the LTCC antenna (a)measured gain of
the LTCC antenna in the K band (b)measured gain of the
LTCC antenna in the Ka band
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