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Abstract: A compact antenna switch module for GSM/DCS dual band applications based on multilayer low
temperature co-fired ceramic (LTCC) substrate is presented. Tts size is 4.5%3.2x0.8 mm? and insertion loss is lower
than 1.0 dB at Rx mode and 1.2 dB at Tx mode. To verify the stability of the developed module to the process
window, each block that is diplexer, LPF’s and bias circuit is measured by probing method in the variation with
the thickness of ceramic layer and the correlation between each block is quantified by calculating the VSWR. In
the mean while, two types of bias circuits —lumped and distributed — are compared. The measurement of each
block and the calculation of VSWR give good information on the behavior of full module. The reaction of diplexer
to the thickness is similar to those of LPF’s and bias circuit, which means good relative matching and low value
of VSWR, so total insertion loss is maintained in quite wide range of the thickness of ceramic layer at both band.
And lumped type bias circuit has smaller insertion itself and better correspondence with other circuit than
distributed stripline structure. Evaluated ceramic module adopting lumped type bias circuit has low insertion loss
and wider stability region of thickness over than 6um and this can be suitable for the mass production. Stability
characterization by probing method can be applied widely to the development of ceramic modules with
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embedded passives in them.
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Fig. 2. The block diagram and circuit of dual band ASM.
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Fig. 3. The circuit and actual shape of bias circuit.
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Fig. 4. The shape of Dual band ASM.
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Fig. 5. The characteristics variation of Diplexer in the
passband.
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Fig. 6. The characteristics variation of LPF in the passband.

2 Al&E Al ES zt B8 ¥ E probing methodS
ol-g-5te] ZA3ISIT}. 7 A= Fig 5, Fig. 6, Fig, 7

Microelectronics & Packaging Society Vol. 12, No. 2 (2005)



(
S(2,
(

e GSM 47.S

=
@

e_GSM_57..5(

dB(Stripline_GSM_50..

ine_GSM_53..5

1) rs
. W,
1.0 ” Pt
2 f \
1.4 T 17 T T T T 1T 1T T
0 1 2 3 4 5 &
freq, GHz

(a) GSM part

dB(Striplin

dB(Striplin

dB(Striplin
R

e DCS 53..
$750.

e DC

ipline_DCS_57..

dB(Stripl
dB(Striplin

dB(Stripline_ DCS47..

dB(Striplin

'
-1.0 LML LI A Y L L
0 1 2 3 4 5 [

freq, GHz
(b) DCS part

Fig. 7. The characteristics variation of Bias circuit-stripline
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Fig. 8. Insertion loss in the variation with the thickness of
ceramic layer.
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Fig. 9. The concept of relative matching at Rx mode.

Table 2. The characteristics of Dual band ASM

Insertion  Attenuation Attenuation
Band/Mode Loss @ 20(dB) @ 3f0(dB)
GSM Rx 0.93 - -
DCS Rx 0.95 - -
GSM Tx 1.15 -43.00 -30.00
DCS Tx 1.23 -31.00 -33.00
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Stripline 1.311 1.537 1.470 1.356 1.781 1.611 1.761 2.141
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