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The Design of the Broadband Ceramic Dielectric Antenna for PCS and
IMT-2000 Dual Band Application
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Abstract

This paper proposed a novel broadband ceramic dielectric antenna by improving the conventional broadband
fechnique that very high permittivity material is aftaching to one side of low permittivity material. The broadband
ceramic dielectric antenna can be designed by using our proposed method, and it overcomes the disadvantage of
narrow bandwidth problem. For the proposed ceramic dielectric antenna, a 10 dB return-loss bandwidth of 33.9%
has been achieved. The measurement and numerical results(Finite Element Method) are performed and confirmed
to a good agreement with each other. The proposed ceramic dielectric antenna is designed and implemented to
extend enough the coverage of dual band (PCS+IMT-2000).
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Fig. 1. A rectangular ceramic diglectric material.
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Flg. 2. A rectangular ceramic dieleciric antenna.

# 1 4504 Ay F824 e RE gAs

Retumn Loss [dB}

.. Measuremanl (f =5 32 GHz)
FEM {£,=5 16 GHz)

-40

r r T T .
30 25 -0 458 50 55 B0 G5 Ta Th
Freguency [GHz]

T8 3 A5 A
Fig. 3. Retumn loss of & rectangular ceramic dielectric

5 SAA delue e

antenna,

A2 07 e AdE F

8t
: %de‘rﬂ%"“rh ] Luf* H}S’% o] dgx

9G24
AAY 29E Fef de ARAY vAE o

oleh, o)E 3l 2412 3435 7A} M. Coopers 1L

wame] A¥ e} AL = 6.85 mm)

Table 1. Experimental and theoreiical resonant frequency of the rectangular ceramic dieleciric antenna,

(L =685 mm)
. a b2 d f.[GHz] HlGHz] | Errorjes) f,{GHz] Error|%|
Tl fmm] | [om] | [mm] | (Measured) (FEM) {FEM) (Mongia™) (Mongial")
93 | 105 105 20 532 5.16 31 5.56 43
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Table 2. Experimental resonant frequencies, return losses and bandwidths of ceramic dielectric anienmas ace-
ording to the relative permittivity of high permittivity material.(+=10.5, 5/2=10.5, #=20, L=6.83 mm)

Bandwidth
ol ¢ | flGHd | £,IGHE] 45, [MHz] 41,14 (VSWR <2
! il [mm] (FEM) (measurement) (measurement) (measurement) (mcasurcn}ent}
93 1.0 - 5.16 532 0 0 142
93 21 0.7 470 4.87 450 — 843 138
9.3 kH] 0.7 448 451 —810 =152 10
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Table 3. Experimental resonant frequencies, return losses and bandwidths of ceramic dielectric antennas
according to the thickness of high permittivity material.(=10.53, 5/2=10.5, 4=20, =685 mm)
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Table 5. Experimental resonant frequencies,

return  losses, bandwidths of our proposed antenna model

according to the thickness of wall in cur proposed antenna model,
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