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T\\'o different satellite broadcasting systems have been adopting in Japan s ince 
last year . One is a BS (broadcasting satellite) system of circularly polari z.ed waves, 
the other is a CS (communication satellite) system of linearly polarized h'8Ves . 

CP-PASS (Circular}:> Polarized Printed Array composed of Strip dipoles and 
Slols)[l] has a good potential for an application to polarization controllable 
antennas because of its operating principle[ 1). The basic element of the array 
consists of a strip dipole in a windo,,", and a slot ",·hich are fed in series by a feeder 
line. The ',linda,,", increases effectively the gain and bandwidth of the strip dipole. 
,\,'e reported a microstrip- type CP-PASS for receiving BS program[2] . A strip 
element (a strip dipole and a window) was improved for an electrically t h ick 
substrate [3]. All of the elements were placed in the ground plane. Then a 
tl'iplate- type CP-PASS was proposed[4] to suppress unwanted radiation. 

In this paper, a geomet r y of the window is discussed in order to improve a 
triplate-type CP-PASS, and some experimental results in the 12GHz band are s hown. 
A CP-PASS using the previous window is tested . Then, a CP-PASS using the 

improved windo"'·s is fabricated and measured. 

2. CP-P.o\SS USING THE PREVIOUS \o.'INDOWS 
The window, a k ind of a wide and long slot, is excited slightly by the magnetic 

field along the line and radiates unwanted waves. An H-shaped feed ne t work [5] 
excites a pair of ",·indows out of phase and strip dipoles in phase, so the unwanted 
radiation is effectively suppressed. However, the H- shaped feed networ k can not 
realize equal element spacing in the yz- plane, when the difference betKeen offsets 
of the strip dipoles and the slots are considerable. On the contrary, a I - shaped 
feed network[2], as shown in Fig. 1, is more suitable for high efficiency planar 
arrays because the elements can be arrayed with equal spacing in the yz- plane. 

A 18 X 2 element sets CP-PASS using t he T- shaped feed network a n d the 
previous windows was constructed on a triplate substrate. :\ minimum axial r atio o f 
o.e dB "'as obtained at 11.9 GHz . At this frequen cy t he rad iation pattern of IEyl 
compon ent \"a9 measured in the yz- p lane. The windows might cause the asymmetry 
of the side lobe levels as shown in Fig. 2. In the xz- plane, the radiation pattern of 
IEyl component was also measured as sho ..... n in Fig. 3. In this figure, the 1st 
sidelobe level was - 6 dB and unwanted radiation was hig h in level around 9 = 45 
degrees. These results have indicated that an optimization of the dime n sions of the 
window is necessary for the triplate- type CP- PASS. 

+ At present, the author is studying for Ph.D. degree at Graduate School of Science 
and Technology, Chiba University. 
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Un\\'anted radiation from a part of the windo\\' edges at the voltage maxima along 
the line can be negligible because of ""eek excitation. The unwanted r adiation can 
be improved by narro\\'er windows, however the bandwidth was decreased, 

The voltage distribution o f the str ip dipole at resonance, i n general, has a 
max im um at its edges. In order to increase the bandwidth, it is conceivable that t he 
width of the windo .... is modified according to the voltage distribution a long the 
strip dipole , 

3. CP- PASS USING I~IPROVED WINDOWS 
Fig. 4 shows a geometry of a strip element using the improved window. Around 

the center o f the strip dipole, width of the wi n do\\' is narrowed a nd almost equal to 
the width of the strip dipole. The narro\,:est part of the window is called as a "mode 
suppressor" . By addin g a mode suppressor to the \\'indow, radiation intensity of 
the \\'indow at the fundamental r esonance is reduced. 

To verify the effect of the mode suppressor, a 18 X 2 element sets CP- PASS 
lIsing the improved t"indo\\'s was constructed on a triplate substrate. This antenna 
used a simple T- shaped feed network and have an outer size of 0.05 X 0.38 mO?, Fig. 
5 and Fig. 6 show the measured radiation patterns at 12.0 GHz of IEyl component in 
the yz-plane and in t he xz- plane, respectively. Comparing these resu lts with t he 
patterns of Fig. 2 and Fig. 3, it is easily found out that unwanted radiation from the 
\<,' indo\<,' s \<"as reduced by using t h e improved windows. 

Fig. 7 sho ..... ·s an actual gain and an axial ratio against frequency . A maximum 
actual gain o f 20.3 dBi was obtained at 11.9 GHz and a minimum axial ratio o f 0.8 dB 
was obtained a t 12.0 GHz. A bandwidth of axial ratio less than 3 dB was obtained 
over 600 ~1H z. Fig. 8 shows t h e measured return loss of the array. Good impedance 
matc hing was o btained at 12.0 GHz. 

4. CONCLUSION 
A geometry of t he ..... indow u sed as a part of a st r ip element of CP- PASS has been 

discussed and tested on a triplate-type substrate in the 12 GHz band. A mode 
suppressor reduced unwanted rad iation from the strip element even with 3 simple 
T-shaped feed network, The dimensions of the window with the mode suppressor 
..... ·m be optimized in the future research , and a higher gain planar array ..... ill be 
reported. 
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Fig. 1 Antenna configuration . 
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Fig. 2 f-Ieasured radiation pallern of 
IEyl component in yz- plane at 
11.9 GHz (the predous ..... indow). 
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Fig. 3 f-Ieasured radiation pattern of 
IEy l component in xz- p lane at 
11.9 GHz (the previous windo .... ') . 
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Fig . ..; Geometry of a strip element \.;ith improved window. 
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Fig . 5 Heasured radiation pattern of 
IEyl component in yz-plane at 
12.0 GHz (improved window). 
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Fig. 6 Measured radiation pattern of 
IEyl compone nt in xz-plane at 
12.0 GHz (improved "dndow). 
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Fig . 8 ~leasllt'ed relUl'n loss 
against frequenc:,-r. 
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