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Abstract

This thesis describes the 6-way power divider to be used
as a feeding structure of the waveguide array antenna
generating plane wave at the near distance. The SMA
connector has been connected at the center of the power
divider in order to feed the radiating element. The six output
ports made of waveguide are positioned on the peripheral of
the divider. This thesis proposes the method utilizing the
inductive post in order to decrease the return loss. The
height of the feeding pin, the diameter of the inductive post,
and the distance between the feeding pin and inductive post
have been investigated, and, as a result, the power divider
has been optimized. The simulated and measured results show
the low return loss of about -40 dB. The -calculated and
measured transmission coefficients are -7.78 dB and -8.06
dB, respectively. The output power of the six waveguide port
show equal-amplitude and equal-phase distribution. For good
impedance matching over a broad frequency band, a metallic
wall with an inductive component is positioned on the side of
the output waveguide. Simulated and measured results indicate
low return loss and low insertion loss. Compared to a
waveguide divider with an inductive post, the proposed divider
offers a much broader bandwidth of 9.4 % and 14.8 % from
the simulation and measurement results. Since the power
divider proposed in this thesis can be expanded to the divider

having several output ports, it could be easily applied to the



various array antennas.

In chapter 4, single horn antenna is designed to have the
peak gain of 11.79 dB at 10 GHz center frequency, and the
return loss value less than -50 dB at 10 GHz. And the single
horn antenna aperture size of 30.3 mm x 40 mm for antenna
configuration with side lobe minimization.

The conclusion of thesis appears in chapter 5.
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function.

_23_



3.1.1 =4 8 &85 AY Bujr] A4 +x

-
T

Hreel =Hroly, 19 3.1(c)

-
T

olty. 19 3.1(a)¢ 3.1(b)

A4 G 9

AAEE eI, AL

-
T

2

[ -

T2 AA

et

e

H o
=

3

o
T

I

ol

e

=

=
=

o]
H

=
)

—_
o

shepv] o]},

—_
fi%e)

T
o]
—_
fie)

AWES 248 AA F34 10 GHzolA FZo] dojym=

.

Aol e A

=
=

o %

o]
H

feeding pin®|™, SMA E}

2k

o]
H

4. 4mmeo]| L W5

1.3mm, &<

o
T

t}. SMA AM9E ] WA

<t
t
o
o

(a) top view

_24_



induc‘:tive wall ~ |

|
10.16 . output
mm I [m port

(b) side view

4

inductive wall

feeding pin

(c) AMA =
(c) oblique view
a7 31 FEA e e 6-way A &l

Fig. 3.1 6-way power divider with inductive wall.
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of the feeding pin height(5.5 mm ~ 7.0 mm).
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Fig. 3.2 Return loss of the power divider with the inductive

wall with respect to variation of the feeding pin height.
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Fig. 3.3 Return loss with respect to the distance variation
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Fig. 3.4 Calculated return loss with respect to the thickness

variation of the inductive wall.
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Fig. 3.5 Calculated s—parameter magnitude and phase with

respect to the optimized 6-way power divider.
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Fig. 3.9 Design of waveguide horn array antenna, Design
parameter of coupling structure between divider and horn

antenna.
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Fig. 3.10 Variation of the short plate position.
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Fig. 3.11 Return loss with respect to variation of Corrugation
wall height and distance between the short plate and

Corrugation wall.
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Fig. 4.1 Drawing of single horn antenna.
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