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Ku-Band E-Plane Microstrip-to-Waveguide Transition Structure with
Parasitic Patch
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Abstract

This paper proposes an E-plane microstrip-to-waveguide transition structure with a parasitic patch for Ku-band applications, and
presents modeling and measurement results for the same. The design parameters of the transition were first optimized using
3-dimensional electromagnetic simulations, and the transition performance was then evaluated through measurements on a back-to-back
transition structure, implemented on a printed circuit board. The fabricated transition structure showed an insertion loss less than 0.3
dB and a return loss larger than 15 dB in the frequency range of 12~18 GHz.
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Fig. 1. Transition structure using an E-plane probe.
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Table 1. Design specifications of the Ku-band microstrip-
to-waveguide transition structure.
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Table 2. Design parameter values of the transition structure.

Parameters | Value (mm) Parameters Value (mm)
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Table 3. Comparison of this work and previously published
results of Ku-band waveguide transition structures.
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Parameters This Work Ref. [14] Ref. [15]
Frequency (GHz) 12~18 12~17 124~18
S (dB) < —15 < —15 < —17
$1 (dB) > —03 > —05 > —05
Substrate RO4003C RT5880 air
g, 335 22 1
tand (10 GHz) 0.0027 0.0009 0
Thickness (mil) 12 10 -
BW (GHz)
@ Su<—15 dB 6 6 >6
Transtion Type MS-WG MS-WG Coax-WG

*MS: microstrip, WG: waveguide, Coax: Coaxial.

0.00 T T T T T T

-0.05 -
simulation (tan$=0.0027)

-0.10 - / 1
-0.15 - 1

/

\ simulation (tan$=0.0040)

[dB]

21
)
e
i
=)
|

measurement

12 13 14 15 16 17 18
Frequency [GHz]
28 15, Kedl 9 vholAE2EQR-E0a B Hol 7z
o Algdold ¥ 4 43
Fig. 15. Simulated and measured results of the Ku-band
microstrip-to-waveguide single transition structure.
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