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Antenna-Diplexer Module for Cellular/SDMB Band
Using LTCC Technology
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perature Co-fired Ceramic) 7] &g o] -&3}q 11]75}5] At ojF T GEVE AFSE Haf vidd HAE AR
SHE Y, AFE A oA S 47 o]F7) 913 IFA(Inverted-F Antenna) +2 & S-23fe] 7| o}MJﬁ, 7rast 72
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3t AAEUL, olF Atol9] B3 TS 2YULEN 52 AEEE 42 F AU AFE EEY A7E
27.5% 12.0x2.2 mmo] 2, 813~902 MHz, 2,586 ~2,655 MHz®] &2 £k )3 —1.96 dBi(cellular band), —5.43
dBi(SDMB band)®] °o]5°] SAHTE Fotg S8 A A Ao E4HAT

Abstract

This paper presents an integrated packaging antenna-diplexer module for wireless communication systems in the
Cellular and SDMB band. The design and the realization of the proposed one are experimentally analyzed and dis-
cussed. It consists of a dual-resonance antenna and a diplexer with a multi-layer LTCC( & ,=7.8, tan & =0.0043) techno-
logy with integration capability and low loss. The dual-resonance antenna of the proposed module has the meander
line structure for size reduction and has the shorting structure of an inverted F antenna to achieve good impedance
matching. The diplexer of the proposed module was designed with the combination of low pass filter(LPF) and high
pass filter(HPF). Decreasing the mutual interference between them provides a high isolation characteristic. The proposed
antenna-diplexer module with dimensions of 27.5%12.0x2.2 mm operates within a range from 813 MHz to 902 MHz
for the cellular band and from 2,586 MHz to 2,655 MHz for the SDMB band. And the measured gain of the fabricated
module is —1.96 dBi for Cellular band and —543 dBi for SDMB band. The parameters for the antenna-diplexer
module are investigated and the several performances are discussed.
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Proposed Antenna-Diplexer Maodule

e <
) cumdsw

Du CELL

Y @_ Dupleser @

B onge SDMB
A
T —l:_ }LNA

Filter

» Diversity SDMB

18 1. Cellulat/SDMB RF A%
Fig. 1. RF block diagram for cellular/SDMB.
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Table 1. Design specification of diplexer for cellular/

SDMB band.
Cellular Band SDMB Band
Z4 F34(MHz) 850 2642.5
£33 ¢ %(MHz) 824 ~894 2,630~2,655
Y &4 0.5 dB 0.5 dB
WA} &4 -10 dB min —10 dB min
74 B4 -25dB @ -25dB @
SDMB band Cellular band
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Fig. 2. The proposed equivalent circuit of diplexer for
cellular/SDMB band.
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Table 2. Equivalent circuit data of diplexer.

Cellular(LPF) SDMB(HPF)
57 o 9(MHz) 825~894 2,630~2,655
23 99 gE 0.35 dB max 0.15 dB max
74| S (MHz) 1,000 2,550
Li=L; 5.1 nH
L, 1.9 nH
Ly 4.8 nH
Ls 5.0 nH
G 1.9 pF
G 22 pF
C=Cs 1.9 pF
Cs 6.5 pF
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Fig. 3. S-parameter characteristics of diplexer by equi-
valent circuit.
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Fig. 4. S-parameter characteristics of diplexer by si-
mulation.
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Fig. 5. Stacking structure of the proposed diplexer.
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Fig. 6. Measured S-parameter characteristics of diple-
Xer.
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Fig. 7. 3-dimension geometry of the integrated ante-
nna-diplexer module.
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Fig. 8. Top and side view of the integrated antenna-
diplexer module.
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Fig. 13. Return loss characteristics of the proposed an-
tenna.
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