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Abstract: Problem statement: The expansion of RF, microwave and millimeter desichas
revolutionized today’s ommunication and sensor ayst. Low-cost, high-performance and mass
producible millimeter wave technologies are vitabr fcommercial broadband systems.
Challenging issues are commonly faced in the deeiglow-loss integrated circuits for example
high-Q band pass filter, which the planar technigsidundamentally limited in performance.
Approach: In this study, we present a design of a nonradéatlielectric waveguide band pass
filter based on hybrid architecture of micro sttipe and non-radiative dielectric waveguide.
Results: The simulation with High Frequency Structure Sinafa(HFSS) three dimensional
analyses is presente@onclusion: The non radiative dielectric resolves most of thewbacks of
dielectric waveguide in connection with the radatioss.
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INTRODUCTION components, this design was described in (Cagsivi
al., 2000; 2002).
A non radiative dielectric waveguide is currently
interesting filter types due to their high Q at loast MATERIALSAND METHODES
technology for fabrication and compatibility witther
technology. Hence their electromagnetic models ares o
still under research and therefore not easy adulessi b, pe

This study aims to provide circuit designers with jates that are at a distance apart less tharifteffee-
accurate, easy determinable for a pass band filter. space wavelength 20 (Fig. 1).

Proposed by Yoneyama and Nishida (1981) Non-"  The required distance between the two metallic

Radiative Dielectric (NRD) guide circuits is nowagda plates of NRD wave guide is computed using the
a well-known technology for various millimeter wave following relation:

applications (Yoneyama, 2009pneyama and Nishida,

1984). Subsequently, Bacha has proposed the médel o A
a hybrid integration of NRD-waveguide and micrapstr a<—=
line (Bacha and Wu 1998a; 1998b). Indeed, basic '

features and applications of the NRD-guide had bee(/\/here )o the free-space wavelength the relative
investigated by different research. However, deeradielec£ric constant.

techniques were proposed, Grigoropoulos and Young — the hyprid architecture planar/NRD waveguide
present a Non Radiative Perforated Dielectric (NRPDntegration” geometry consist of a micro strip line
in (Grigoropoulos and Young, 2003); Cassivi and Wugeposited on the top of ground plane which is ohe o
(2004) introduce the Substrate Integrated Non Radia  the two parallel metallic plates of the NRD wavédgu
Dielectric (SINRD). Other scheme of design calledThe coupling between the two dissimilar structuses
Engraved = Non-Radiative  Dielectric ~ waveguide gchieved though apertures that are made in the comm
(ENRD), proposed to reduce the problem of alignmenyround plane. The aperture orientation defines
and mechanical tolerances in fabrication of NRDessentially the operating mode in the NRD wave guid
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Its basic component, the NRD waveguide, consists
rectangular-section dielectric rod (heighédth
rmittivity e1) sandwiched between two conducting
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Fig. 2: Structure design of cylindrical NRD wavedgii

The proposed structure of a design of pass band The NRD wave guide has a width b= 4.267 mm
filter in hybrid architecture planar/NRD is presshtin @ and a height a = 4.572 mm and it's made of Polyflon
Fig 2. The filter is composed of a series of cylioal Nor CALD dielectric substrate, = 2.55.
dielectric resonators with a height and different An absorbing boundary condition is applied in
diameter ¢ coupled by air gaps of length g reducing our computional window for this

The micro strip line is made of Rogers RT/Duroid unbounded structure so an electrical rectangular bo
5880 dielectric substrate, = 2.2 and thickness h = is simulated.

0.254 mm and the width of y4 = 0.711 mm. The slot The Fig. 2 shows the configuration of the gap-tealip

size have a length ¥ 5.842 mm and a widthgas 0.508  cylindrical NRD wave guide filter with geometrical

mm and the position of the slot is given by thedimensions d= 5.705 mm, g= 5.928 mm, ¢ = 5.957

parameters,l = 1.458 mm and,}; = 2.616 mm. mm and g=1.211 mm, g= 2.651 mm, g= 3.199 mm.
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5.14%. The ripple level in the pass band is highan
the assumed-0.12 dB value and falls down to -0B5 d
Equally, the return losses in the pass band amewbel
15dB level, except for one point where they redwh t
value of -13.6 dB.

The-0.12 dB pass band is equal 3.63%=@27.5
GHz and § = 28.5 GHz).

The quality factor Q of a filter is a measure ofsh
sharply the performance characteristics transition
between pass band and out-of-band behavior.
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B TR —— Therefore, the quality factor Q of the band pass

B B } B ’ ’ filter in hybrid architecture planar/NRD waveguide
integration technology at frequency as high as P& G
(a) is equal to 19.5.

CONCLUSION
f/_—v—/_j The NRD-guide band pass filter in hybrid
architecture  planar/NRD  waveguide integration

technology design has been described. Numerical
simulation of an entire filter structure have shothat

the design has met the specification of an passl ban
filter in a high frequency and the presented metteal

be used as a fast, simple and accurate way tordesig
NRD-wave guide filters given its ability of intedian

with other elements of the circuit.
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