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A Compact LTCC Bandpass Filter with Four Transmission Zeros
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Abstract

This paper presents a new technique to improve the performance of a 2.5 GHz low-temperature co-fired ceramic(LTCC) miniaturized
bandpass filter(BPF) with four transmission zeros. The BPF, which is composed of parallel coupled lines with end-shorted line and
lumped capacitors, has vertically stacked coupled lines for realizing multiple transmission zeros. The compact LTCC filter has one of
the smallest reported footprints(2x1.25x0.75 mm?) and demonstrates the highest roll-off factor(24 dB / 100 MHz) in the 2.5 GHz band.
The insertion loss with 6 layers is 1.67 dB and is realized for thin system-in-package(SIP) applications. The measured and simulated
results obtained using High Frequency Structural Simulation(HESS) are in good agreement.
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(a) Schematic of the generalized bandpass filter
and (b) the equivalent lumped circuit of the quarter-
wavelength transmission line.
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. (a) The equivalent lumped circuit of the genera-

lized BPF and (b) its miniaturized BPF based on
the parallel short-ended coupled-line with capa-
citive loading.



o YT AT 5 Yo, et 2 #4 WAL 7}
A3 ghep,

Xy =Z,tan0 )
X 2ZO€Z()0 0
L= g = 7' 3)

AN z,,, Z,,= 27 AZAZ ] even mode YT
Hxolth 18 2 (a)= FEFRoT 19
z249

2 odd mode YT
2 ()t 2 Zhest BPFZ 783 & 9tk o] o
CLC o3 2k
1 1
CL B U)Za * wZOetant? (4)

o BzelN 07E 2A4E

Ground for interference shielding

J8 3. LTCC 34¢ 249 sy 7=
Fig. 3. The structure of minaturized BPF for LTCC pro-
cess.

N A% AdHE e 247 LTCC W52 H

\
\\
|

.00.
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.d0
Freq [GHz]

% 4. HFSSOIA LTCC 348 248 o9 534 ¥
B9 TZ A
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The input and output port of miniaturized BPF.
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Fig. 8. The inter-stage connection transmission line in the
miniaturized BPF.
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N AE ADHE 7 249 LTCC o 53Hgd

TN
I |-

... line_length=0.9mm
— line_length=0.97mm
--- line_length=1.1mm

Return Loss and Insertion Loss[dB]

0s 15 25 35 a5 55 65
Frequency[ GHz]

2l 10. XA tHOﬂE.»}—’JEL/] AAM e Tk
Fig. 10. The influence of the connection line length to the
filter.

o
T
_g -30
2.
£ 4
()]
g 50
-60
: 05 5 25 35 43 35
Frequency(GHz)
SERIRESS I EEEEERRER BRI
Bl
Fig. 11. Measurement and simulation results of miniaturized
BPF
7% 23 RO Al AL wawdt Ao] I 119 Y
B e} o] A9 gAghE Ae & F AoH, FAI
o) Tz0] B ¥ ¥ 2ol e AL 2 %
5

s

A Edo] 2odd As well= 09 dBol L, S
A 16 dBOITE oF7he] wE FuER O] Hol(5 %)%t
F7HA AREAE o8 £43% 24 HIE AR

755



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 31, no. 9, Sep. 2020.

B 1. 297 71£9 2xd A5 AT Ml
Table 1. Comparison between this work and the publi-
shed literature.

Selectivity
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