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An Active Tunable Bandpass Filter Design for High Power Application
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Abstract

In this paper, a high power active tunable bandpass filter made of dielectric resonators and varactor diodes is
designed using the active capacitance circuit generating negative resistance for tuning cellular TX, RX band. An active
capacitance circuit's series feedback circuit using GaAs HFET whose Pigs is 32 dBm is used for compensating the
losses from the varactor diodes of the tunable bandpass filter. The tuning elements, the varactor diodes are used as
the back-to-back configuration to achieve the high power performance, The designed active capacitance circuit improves
the insertion loss characteristics. The designed 2-stage active tunable dielectric bandpass filter at cellular band can cover
from 800 MHz to 900 MHz. The insertion losses at 836 MHz and 881.5 MHz with 25 MHz bandwidth are 0.48 dB
and 0.39 dB, respectively. The Pigs of the designed bandpass filter at TX and RX band are measured as 19.5 dBm
and 23 dBm, respectively.
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Fig. 1. The active capacitance circuit,
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Fig. 2. The detailed equivalent circuit for the analysis.
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Fig. 3. The negative resistance performances of the fa-
bricated active capacitance circuit.
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Fig. 4. The Su performance for the fabricated active
capacitance circuit,
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Fig. 5. The measurement method of equivalent circuit
for the ceramic resonator.
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Fig. 6. The equivalent circuit of varactor diode and
conversion to series R, L, C circuit.
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Fig. 7. The C; values for bias voltage.
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Fig. 8. The designed tunable bandpass filter circuit.
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Fig. 9. The tunable bandpass filter performance.
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Fig. 10. The Pigs of tunable bandpass filter.
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Fig. 11. The designed active tunable bandpass filter
circuit,
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Fig. 12. The fabricated active tunable bandpass filter.
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Fig. 13. The active tunable bandpass filter performance.
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Fig. 14. The Pigs of active tunable bandpass filter.
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