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Design of W-Band Substrate Integrated Waveguide
Bandpass Filter and Diplexer

Student: Hung-Wei, Chen Advisor: Dr. Chi-Yang Chang

Department of Communication Engineering

National Chiao-Tung University

In this thesis, we use_W-band substrate integrated waveguide (SIW) to design and
implement the bandpass-filters-and the diplexers. The design of SIW bandpass filter is
firstly ‘converting the Chebyshev low-pass prototype filter parameters to the coupling
coefficients with respect to the passband centrer frequency and fractional bandwidth,
and then obtaining the appropriate physical dimensions of the SIW structure
corresponding to the specific coupling coefficient between resonators.

The proposed diplexers involve two types, namely, the T-junction-coupled diplexer
and the hybrid-coupled diplexer. The first three are the T-junction-coupled diplexers.
The first and the second T-junction-coupled diplexers have long T-junction arms to
match with two SIW bandpass filters where the T-junctions are much larger than a
quarter wavelength. The T-junctions are realized by SIW and microstrip
respectively. The third T-junction-coupled diplexer has wvery short microstrip
T-Junction with modified SIW bandpass filter without the microstrip to SIW taper-line
transition. The bandwidths and center frequencies of these three diplexers are 3%, 3%
and 81GHz, 96GHz respectively. The fourth structure is the hybrid-coupled diplexer.
This type of diplexer uses two SIW quardrature hybrids and two identical SIW filters
to form a filter channel that is just like the conventional balanced amplifier. Cascading
two of the filter channels forms the diplexer. The diplexer of this type is designed with
the bandwidths of 5% and 5%, and a center frequency of 84 GHz and 93 GHz
respectively.

Both SIW bandpass filter and diplexer use the Rogers RT-Duroud 5880™ substrate
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with a thickness of 5mil, a dielectric constant of 2.2, and a dielectric loss tangent of
0.0021. A fan-shaped transition is used for probe measurement. The fan-shaped
transition circuit is on the ALO; ceramic substrate with a thickness of Smil,
and a dielectric constant of 9.8. Precise assembly of transition and SIW circuit is

essential for measurement accuracy and repeatability.
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2.5 % % 3 (Tapered Line)
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