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Embedded Combline Band-Pass Filter using LTCC Technology
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Abstract: A compact embedded tapped-line combline filter with interdigital capacitors using low

temperature co-fired ceramic (LTCC) technology for wireless application is proposed. Also, in-situ
measurement using T-pattern microstrip resonator was performed to acquire exact knowledge of electrical
properties of the LTCC substrate. The proposed filter makes it possible to realize a relatively small size,
2.7 mm X 2.03 mm, by employing interdigital and combline structure. It shows 1.8 dB insertion loss, 37.6
dB return loss, and 280 MHz bandwidth at the center frequency of 5.09 GHz. Its small size and simple
structure make it a good candidate as an integrated filter for various LTCC substrates.
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Fig. 1. Schematic view of the tapped-line combline filter
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N: order of low pass prototype filter,

g element values of low pass prototype (i=0 to N),
w. fractional bandwidth,

Y,: source and load admittance,

Y,: resonator line admittance,

6y: electrical length of resonator at center frequency,
¢: electrical length from ground to input line,

C: loading capacitance
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Fig. 2. Combline filter characteristics according to the dielectric
thickness, (a) Dielectric thickness vs. Insertion loss and
(b) Dielectric thickness vs. Bandwidth.
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Fig. 3. Photograph of the T-pattern microstrip resonator

Microelectronics & Packaging Society Vol. 11, No. 1 (2004)



74 ds

/ h
1+12- W(2£eff—1)+1
/1 + 12-ﬁ+1
w
o] 7)A,

&g effective dielectric constant

g€, =

®

& relative dielectric constant
n: mode of resonance

c: speed of light

Ly stub length [m]

f: resonance frequency [Hz]

h: dielectric layer thickness [m]
w: microstrip line width [m]

3.

i

3

ToE npo| AR AEY TS A "2l
e o) Akl & 371 04 mm F71) LTCC 7]
# 9ol 47z AZEAUch IEHZ g

o] & (Wiltron360B)$} Cascade microtechAF#] air
coplanar B+ €] 200 um<} 500 pme] 3} X & (pitch)
IR = agtee-A) 2d-22H = (Ground-Signal-
Ground) FE} 9] T2 H S (prove tip) ©]-&3 =
APt AEg =AHL 98] Thru-Reflect-Line
(TRL) 72 E.8] 0] A (calibration) 8 & &3t

3.1 LTCC 7|®e| /88

FEALY] 951 FHo]2ES} 6142B AHH | EE

01
5]
-104

-154

dB (821)

-204

.25

—— $21 (measured)

T T d

0 5 10 15 20
Frequency (GHz)

Fig. 4. Frequency response of the T-pattern microstrip
resonator
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Table 1. Measured dielectric constant data of the LTCC
substrate

fAIGHz) 1.65 5 8.34 11.56 148 18.01
£ 556 547 545 556 562 5.65
& 797 1784 781 798 8.06 812
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Fig. 5. Photograph of the fabricated filter



Fig. 6. Three-dimensional view of the proposed filter

Fig. 7. Cross-sectional view of the fabricated filter
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Fig. 8. Measured characteristics of the fabricated filter
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Table 2. Geometrical parameters of the fabricated filter

Physical length of resonator at

center frequency () 0.73 mm
il;l;)):]stici';lrllele(r;)g)th from ground to 0.1 mm
Microstrip width 0.8 mm
Spacing between the resonators 0.7 mm
Interdigital capacitor plate Ix1.1 mm
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