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Abstract

Various workers have investigated the antenna synthesis theory for a considerable
length of time. Theoretical current amplitude and phase on array elements can be
obtained from a designed radiation pattern. As to the method of production, numerous
arguments have been set forth. However, theories applied to the slot antenna have
apparently not been published to date compared with studies on dipole antenna.

We have investigated, slot antennas having fabricated metallized dielectric substrates;
the so-called printed slot antenna.

In this report, utilizing the above, we have designed and developed a 16 elements
printed slot array antenna at X band. It was shown that experimental values agreed
well with the theoretical results.
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Fig. 1. Quarter-wave impedance matching circuit and
Reflection coefficient versus frequency.
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circuit and Reflection coefficient ver- circuit and Reflection coefficient versus
sus frequency. frequency.
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Fig. 8. 16 elements slot array antenna
at 10 GHz band.
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Swept frequency measurements of input impedance

of 16 elements slot array antenna.
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Fig. 11. (a) E-plane (b) H-plane radiation patterns of 16 elements
slot array antenna at 10.5 GHz, calculated ; -+-O-+- measured.




9 BH#TFAry b7 vA 7 VT FOREEBH X OB R 63

B — 7R Cn B0, SRS T AMERENE2 BB, Tablel it f=11.0GHz ¢
D Efi, H g o WE M & FFSE A 008, Ry F e — 7 v Ul BRI T
L5, fofil, Efifamdc o0 Haailh tnsd, ToRKNE L Tl <1 2ae A b
Voo FEEWRE Ok 5) BI) OFETH D, ARMBOBITELATIcam Ti-Tk Y, 10GHz

0or
©
i o
104
g 2
= a
& © ~
£ s
=) L &
g @
& =
3
'
1
i
P ST S ST R S P Y S R i FSUNRS TN TV YUY BUUIE SO G TS U S S S PR
—60 30 0 ! 30 50 090 —90 ~G0 -30 0 30 GO 90
ANGLE (DEGREES) ANGLE (DEGREES)
(a) (=)

Fig. 12. (a) E-plane (b) H-plane radiation patterns of 16 elements
calculated ; +-«O--- measured.

slot array antenna at 11.0 GHz,

2
20 20

RELATIVE POWER (DB)
RELATIVE POWER (DB)

- 90 - G0 =30 0

ANGLE (DEGREES) ANGLE (DEGREES)

(a) (b)
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Table 1. Radiation characteristic of 16 elements
slot array antenna at 11.0 GHz

Beam width Maximum side lobe level Null direction
theoretical | experimental | theoretical | experimental | theoretical | experimental
values values values values values values
11.5dB
E plane 26.3° 25° 11.3dB 30°, 330° 30°, 331°
13.0dB
H plane 25.0° 22° 154 dB 15.5dB 30°, 330° 30°, 330°
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Fig. 14. (a) E-plane (b) H-plane patterns radiated to the feeding
network side of 16 elements slot arrary antenna at 11.0 GHz,

calculated ; +--O--- measured.
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