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SIP based Tunable BPF for UHF TV Tuner Applications
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(Tae C. Lee - Jae Y. Park)

Abstract - In this paper, a tunable bandpass filter with mutual inductive coupling circuits is newly designed and
demonstrated for UHF TV tuner ranged from Ch.14(473MHz) to Ch.69(803MHz) applications. Conventional RF tuning
circuit with an electromagnetic bandpass filter has several problems such as large size, high volume and high cost, since

the electromagnetic filter

is comprised of several passive components and air core inductors to be assembled and

controlled manually. To address these obstacles, peaking chip inductor was newly applied for constructing the mutual
inductive coupling circuit. The proposed circuit was newly and optimally designed, since the chip inductor showed lower
components Q-value than the air core inductor, A varactor diode has been also used to fabricate the proposed tunable -

bandpass filter for RF tuning circuit.

The fabricated tunable filter exhibited low insertion loss of approximately -3dB,

high return loss of below -10dB, and large tuning bandwidth of 330MHz.

Key Words : Tunable BPF, mutual inductance, RF tuning circuit, peaking chip inductor
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Fig. 1 Block diagram of TV tuner
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Fig. 2 RF tuning circuit of magnetic coupling circuit
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Fig. 4 Magnetic coupling circuit

Vi =jwLl L + jwML (3
V, = jwL,L, + jwM], (4)
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Fig. 5 equivalent T-type circuit
Vy =jw(L, —M)L +jwM(L, + L) (5)
= jwly b +jwMI,
Vo =jw(Ly— M) L+ jwM(}, + L) 6)
= jwLyb + jwMIL

2.2 Fabrication
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Fig. 6 Photograph of fabricated RF tuning circuit
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Fig. 7 C-V characteristic of varactor diode

2.3 Experimental results and analysis
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Fig. 8 Experimental result of fabricated circuit
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Table 1 Experimental results of fabricated Tunable BPF

TV Channel | Ch:l4 | Ch30 | Ch.46 | Ch.69 | [Unit]

Center Freq. 473 569 665 803 | [MHz]

varator diode |, o5y 100 | 250 | (V]
Bias voltage

Insertion loss | -6.25 | -553 | 566 | -5.64 | [dB]
Return loss -1058 | -10.24 | -12.42 | -18.76| [dB]

3dB bandwidth | 16.9 17.1 147 | 110 | %]
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Table 2 Dependence on changing chip inductors’ Q-value

TV Channel Ch.14 | Ch.30 | Ch.46 | Ch.69 | [Unit]
Center Freq. 473 569 665 803 | [MHz]

Simulation results

Q=70 $21 288 | -298 | -289 | -397 | [dB]
@0.65
GHz S11 | -1038 | -816 |-13.15|-1251| [dB]
Q=21 $21 -597 | -541 | 541 | -580 | [dB]
@0.65
GHz S11 | -9.78 | -10.78 | -15.17|-21.10| [dB]
Experimental results

Q=21 521 -6.25 | ~553 | -566 | -5.64 | [dB]

@065
i | s21 | -1088 | -1024 | -12.42| -1876| [dBI
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