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Abstract

This paper presents a filter design technique with the embedded passive elements using the low temperature co-fired

ceramic (LTCC) process. For the high performance and size reduction, the parasitic elements of the proposed multi-layer
structure are positively considered by using the proposed circuit transformation procedures. As a result, the compact low
pass filter (LPF) not only has at least 50% more compact thickness than other reported compact structures, but also

provides ideal LPF response between 0.5GHz and 5GHz.
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{a) The projection drawing of the proposed low
pass fiter. (b) The fabricated LTCC low pass
fitter.

-10 4

-20

-30 4

[S11] & (521 (dB)

-40

EM Simuiation
Measured

Frequency in GHz

Iy 7.
Fig. 7.

M| Algsloldat SFE Mt mElo|gs

Scattering parameters of EM simulation and
Measurement.

AR, A dgE AT A @

wh 2ASHA veks 6o
44 EEEEIRET I
Boe daAu o

& gk

=4

AL

T el

[e]
=5

2l

ol 4l 2tE AHEEA] I 3

AR oA 2L

ied
e
o]
=

O
K3



132

agsel 7dsA FAYT ok Ao olga]
A% 98 54L UEY BY ohjd 37) 9 A
4 wEd 24 gol duit= H7ld e A 7|
e

in}

& fd

il

[1] Nemai Chandra Karmakar and Mohammad
Nurunnabi Mollah, “Investigations Into
Nonuniform  Photonic-Bandgap  Microstripline
Low-Pass filters”, IEEE Trans. Microwave
Theory and Tech., vol . 51, no. 2, pp. 564-572,
Feb. 2003.

(2] AAA, “AA ol 274 Z45E

=R

Generalized Chebyshev Filter”, 3+ 2}1}3}3)
A A16¥, 43, pp. 438-446, 20065.

(3] AAA, AFS, g, “2F 71A™” 728 o] &F
dursty ARAZ A9 F3 g AA7, d5

2488 =7X] A 179, 7%, pp. 673-683, 2006.
CF. Chang and S. ]. Chung, “Bandpass Filter of
Serial  Configuration With Two  Finite
Transmission Zeros Using LTCC Technology”,
IEEE Trans. Microwave Theory and Tech., vol .
53, no. 7, pp. 2383-2388, July. 2005.

Y. Kim, H. Nam, J. Lee, Y. Lim, “A design of
the thin LTCC bandpass filter using parasitic
capacitance and embedded small ground plate”,
The 2lst International Technical Conference on
Circuits/System, Computers and Communications,
Vol. 1, 2006, pp. 165-168.

(4]

(5]

M (A3 )

29 Agddgn
AAF 8 (FHAL

2¢ Adugn

AA-g e (F3HA AL
249 ~3dA Adustn

XA Bl S N e
z339 32 A4 2L A, RF

2006

<FHAAFoF

&zt dA, gEv>

N A& ?H

o
Jo
rx

FMel LTCC MY 32t 2H 44

6] A4, & & B, 994, i+ HA w4
% PCBE ol &3 958 UAEE 2+ vjdy A=
AYE A AT =EA | A 4348 TCH
A 123, pp. 1582, 2006 124,

K Heo, J. H Lim, ]D. Mun, and S. W. Hwang,
“Characterization and wideband modeling of
miniaturized LTCC helical inductor,” IEEE
Microwave and Wireless Component Letters, vol.
17, no. 3, pp. 160-162, Mar.2007.

0. H Murphy, K G. Macarthy, C.J.P. Delabie,
AC. Murphy, and' P. J. Murphy, “Design of
multiple-metal stacked inductors incoroporating
and extended physical model,” IEEE Trans.
Microw. Theory and Tech., vol. 53, no6, pp.
2063-2072, June 2005.

J-S. Hong and M. ]. Lancaster, Microstrip

[71

(8]

[9]

Filters for RF/Microwave Applications. New
York: Wiley, 2001.
[101S. B. Cohn, “Thickness Corrections for

Capacitive Obstacles and Strip Conductors,” IRE
Trans. Microwave Theory and Techniques, Vol
MTT-8, November, 1960, pp. 638-644. :

[111]. P.  Shelton, “Impedance of  Offset
Parallel-Coupled Strip Transmission Lines,”
IEEE Trans. Microwave Theory and Techniques,
Vol. MTT-14, January, 1966, pp. 7-15.

[121H. A. Wheeler, “Formulas for the Skin Effect,”
Proc. IRE, Vol. 30, September, 1942, pp. 412-424.

o ¥ M35
19809 29 M3t

ARFST (A
19824 29 A&ohsta

HAFET (FHYAD
19899 2¢ HAEE

AAF ST (FAD
19844 99~ @A Adehen AAFHD 2
<FaARr: AT £7 A, 2nF Iz
47 %S4, RF 24 A7, >

(1093)



