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Design of an LTCC Balanced-to-Unbalanced Bandpdss F

Student: Kun-Tzu Chen Advisor Dr. Shyh-Jong Chung

Degree Program of Electrical and Computer Engingeri

National Chiao. Tung University

ABSTRACT

This thesis proposes a novel compact circuit atrecof balanced-to-unbalanced bandpass
filter. Firstly, a pre-design circuit is presentedich is composed of an inductive coupled-line
(ICL) bandpass filter and an out-of-phase capaeitioupled-line (CCL) bandpass filter. A novel
compact circuit with three coupled lines configioat derived from the pre-design circuit, is
then proposed for miniaturizing the balanced-toalaibced bandpass filter. In order to verify the
feasibility of the proposed structure, a 2.4 GHz Ithayer ceramic chip type
balanced-to-unbalanced bandpass filter with siz2.0fmm x 1.2 mm x 0.7 mm is developed.
The filter is designed by using circuit simulatias well as full-wave electromagnetic (EM)
simulation softwares, and fabricated by the usdowf-temperature co-fire ceramic (LTCC)
technology. The measured results agree quite wigl the simulated ones. According to the
measurement results, the maximum insertion los%.65 dB, the maximum in-band phase
imbalance is within 3 degrees, and the maximumaingbmagnitude imbalance is less than 0.32
dB.
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HTCC (High Temperature Co-fire Ceramic)g /% + "&M %, °

LTCC (Low Temperature Co-fire Ceramit)< ;g + ‘&4 3 -

NS-LTCC (Non-Shrinking Low Temperature Co-fire Qwie) : 2-i i 1If & %1 3 -
ICL(Inductive Coupled-Line) filter 7 g 1448 & gt B -

CCL(Capacitive Coupled-Line) filter & 7 1448 & gt B

TL(Transmission Line) :E';ﬁ%]ﬁl o
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/\ B (Magnitude Imbalance): T 7=ty £ & -

EM (Electromagnetic) Simulation & # fi-#t -
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