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Design and fabrication of multilayer LTCC BPF using Combline structure
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Korea Electronics Technology Institute

Abstract

In this paper, 24 GHz WLAN BPF(Band Pass Filter) using LTCC(Low temperature co-firing
ceramic) multilayer technology was simulated and manufactured. A modified A/4 Hair-pin resonator
with shunt-to ground loaded capacitor is used to shorten resonator length and improve circuit Q
factor. Proposed BPF has a combline structure. Electro-magnetic Coupling between coupled strip-line
resonators is controlled to provide attenuation poles at finite frequencies. The overall size of the filter
is 3.2x1.6x1.3mr. The measured result shows good agreement with simulated data.
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WLAN 224l A4 A3 LTCC =EHI} F7/ Bandwidth(BW) 2400 ~ 2500 MHz
g oF3 oy FFAE 7id P2 AAF Insertion Loss 2 dB max. (at 25°C)
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Fig. 1. Schematic of a lumped -element

equivalent circuit.

Table 2. Component values of lumped element
equivalent circuit.

C & Co| Ck Cr Lr M
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Fig. 2. ADS Schematic using proposed

resonator.
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Fig. 3. Simulated result of both equivalent
models.

ag4e Aoty FAY) FZRE o]&3te 334
3|2 & HFSSE AR =Hs} AlEZold Aol
o},

- 629 -



-10

Magnitude(dB)

~50

0.70 0.99 1.27 1.56 1.85 213 2.42 2N 2.99
Frequency(GHz)

Fig. 4. 3D simulated result using HFSS.
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Fig. 5. 3D layer by layer view.
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Fig. 6. Cross sectional view.
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Fig. 7. Photograph of multilaver LTCC BPF.
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Fig. 8. Pass band characteristics.
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Fig. 9. Stop band characteristics.

Table 3. Measuring results summary.

ltems Measuring data

Bandwidth(BW) 2350 ~ 2530 MHz

Insertion Loss 1.7 dB max. {(at 25°C)

65dB min(300 MHz)

Attenuation 35dB min(1800 MHz)
45d8 min(5000 MHz)

Ripple in BW 0.5 dB max.

VSWR in 8W 1.5 max.
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