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A Study on the Diplexer Switch of High Isolation Using Varactor Diode

koA B8 - RE %
(Jun-Seok Park + Myung-Soo Kang)

Abstract — In this paper, using diplexer structure and varactor diode controlled by reverse bias voltage for diplexer
switch gives possibilities to improve isolation and current characteristics. I have newly designed switch with high
isolation by application varactor diode corresponding to capacitor of diplexer. The low-pass filter for proposed tunable
diplexer passes the microwave signal in the bandwidth for wireless cellular network systems and high-pass filter passes
it in the bandwidth for wireless personal communication services (PCS) network systems. As the capacitance of the
low-pass filter increases, the cut-off frequency can be moved to low frequency, so that the switch is on state in cellular
bandwidth and off state in the PCS bandwidth, in contrast to, as the capacitance for attenuation characteristic of
high-pass filter increases, it can be moved to high frequency, so that the switch is off state and on state in the cellular
bandwidth. it is possible to improve isolation and current consumption characteristics by application diplexer design
methods and varactor diode. I expect that the tunable diplexer circuit and design methods should be able to find
applications on MMIC and low temperature copired ceramic (LTCC).
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Table 1 Design results of Diplexer

b o B ) A 15 EH9sr] A3
L1 10.0 nH L6 1.7 nH
12 120 nH L7 16 nH
L3 13.0 nH L8 2.2 nH
14 13.1 nH C5 1.8 pF
L5 1.5 nH C6 2.0 pF
Cl 1.0 pF C7 16 pF
C2 6.0 pF C8 18 pF
C3 7.0 pF C9 200 pF
C4 3.5 pF C10 200 pF
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m1 m2
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dB(S(1,1))=-21.612 | [dB(S(3,1))=-0.011
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Table 2 Desian results of Diplexer switch

AZ2 99 ON PCS W% OFF
L1 8. nH C1 1.4 pF
L2 151 nH C2 0.8 pF
L3 154 nH C3 09 pF
L4 56 nH C4 2.1 pF
L5 20 nH L1 24 nH
on Cl 6.4 pF L2 24 nH
on C2 53 pF L3 25 nH
on C3 3.3 pF off C5 27 pF
off C6 2.7 pF
off C7 2.7 pF
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Table 3 Design results of Diplexer switch
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L5 2.0 nH L1 2.4 nH
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off C6 15 pF
off C7 15 pF
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