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A 2012 Size Multilayer LTCC BPF for 2.4 GHz Band
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Abstract: A very small size 2.4 GHz ISM band BPF(Band Pass Filter) is realized using LTCC Multi-
layer technology. Proposed design method enables to achieve BPF size 2.0X1.2X0.8 mm’. A /4
resonator with shunt-to-ground loaded capacitor is used to shorten resonator length, achieving higher
quality factor. Also this resonator enables BPF to improve out-of-band rejection. Coupling coefficients
between coupled strip-line resonators and external quality factor (Qe) of a resonator are derived and

applied to the filter design. The measured results show good agreement with simulated data.
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Fig. 2. RF properties of the employed LTCC substrate.
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Fig. 3. (a) Equivalent circuit, (b) simple layout, (c) simulated resonant frequencies and the ratio of the first spurious
resonant frequency to the fundamental one against the variation of the loading capacitance.
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Fig. 4. Coupling coefficient curve.
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Fig. 6. Simulation model using HFS.
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Fig. 8. Physical view of the 2012 size LTCC BPF for ISM
band.
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Fig. 9. Pass band characteristics.
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Table 1. Comparison with measured results

Items Design spec. ~ Measured data
Center Frequency (fo) 2450 MHz
Bandwidth (BW)  fo+50.0 MHz  fot45MHz
Insertion Loss in BW  2.0dB max.  Typical 3.0dB
—15dB min. at —20 dB min. at
2100 MHz 5000 MHz
Attenuation
—20dB at -30dB at
2100 MHz 5000 MHz
Ripple in BW 0.6dB max.  Typical 0.5 dB
VSWR in BW 2.0 max. <2.0
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