EFEHRESHIGE £235 F158 20125 18 ST 2012-23-1-09
http://dx.doi.org/10.5515/K JKIEES.2012.23.1.076

E-HH ITZHE 0]83 Ka Y nlo|a2A2EH. =03
HEl7]o] AA 2 A=

Design and Fabrication of Ka-Band Microstrip to Waveguide
Transitions Using E-Plane Probes
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Abstract

In this paper, two kinds of E-plane microstrip-to-waveguide transitions are optimally designed and fabricated for
combining output power from multiple small-power amplifiers in a WR-28 waveguide because conventional K connec-
tors cause unnecessary insertion loss and adaptor loss. The transition design is based on target specifications such as
a center frequency of 35 GHz, bandwidth of £500 MHz, 0.1 dB insertion loss and 20 dB return loss. Performance
variation caused by mechanical tolerance and assembly deviation is fully evaluated by three dimensional electro-
magnetic simulation. The fabricated back-to-back transitions with 16 mm and 26.57 mm interstage microstrip lines show
insertion loss per transition of ~0.1 dB at 35 GHz and average 0.2 dB over full Ka band. Also the back-to-back tran-
sition shows return loss greater than 15 dB, which implies that the transition itself has return loss better than 20 dB.
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Fig. 1. E-plane microstrip to waveguide transition.

=
Lo,
2
L)
ofN
i
%

it

B gy

T

(T
o
e
=]
S
[
b
[
[t
mli‘i
[y
o

43 Ka Y mlo]a2AEY-Eupyt Wky]e] AA 2 A%

71



BEEHKSERGE £208 5 H15% 012518

145U 719 AR 9 W] A 1
Table 1. Alumina substrate parameters and design spe-
cifications of the transition.
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Fig. 2. Designed E-plane probe patterns.
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Table 2. The performance of the transitions with va-
riation of probe width and backshort position.
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