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[Abstract]

SOTM is a device for the satellite communication on the move. Many studies are conducted on microstrip, waveguide and
array antenna for the low profile of the SOTM's antenna. But those antennas have a problem that is difficult to adjust the
polarization, and for that reason we have studied the parabolic antenna structure. The general form of parabolic reflector structure
is circular, but we used cut-off shape reflector by cutting the upper and lower reflector for low profile antenna. Accordingly, this
results in the decrease of reflector area which causes reduced gain and G/T ratio. In order to solve this problem, we have

transformed and designed the sub reflector for improving the efficiency and gain of the cut- off shape parabolic antenna.
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Fig. 1. Vehicular SOTM.
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Fig. 2. Cut-off parabolic (X-Y plate).

DRER

S A% Fehe] shehet ek =3 74
o BAlA o] Aok Wb B ATl 493 E glale] 4
S wARe] 2718 ool cutoff Fele] shekEe) wap

2 A gslo] ol B A7)7} FolE Tfehel oheE ALg e
Pz WApRe] 25 olE W 4 94

= WP 8] A o] Fof 5o o] 59] A5} Bl 2+
A Spill-over) A S 2 Q5| Alo]= 2 2.
o] vhiA, HA AT o5 ol 2%(G/T; gain to
temperature) A 59| 7HAE FAIQMEH U] Aol AkE Al =

= EAZE ATHTL. ol EAIE S sAs] f1% ieto®
et dHo R Qibehe duke] Welitits HAs)e]
A3l 22k WwAbEe] FHElE ohe FElE WstAlz| L A\t
SkewE H7g3l7] 918) 3|5 8k= LNA F-2-he] 23k 914
A A AP =S ARgSto] o] F Fal deEet QL]

WA o) £ 5 )58 Al A sk

2-2 mizpmat olELio) 5 HAE A7)

2%35kE fl5ke] cut-off PN ] WAMAS ARl How
A7)E ARG Betelr] $late] 1339} 28 L uapH S
cheket el 2 Wil

S 17 59} gho] F- whAbAo A gfehEe) = RhAbE W
o2 SHRAR S A dRe] obd Bl FHlow 2
Aate] Spill-overs 438} g, o] 55 Fo]al Alo|=RH
AilS vh5=0] G/IT A 5S /1A A1 7] aLA) 31l T 8).

{'A‘f{‘ﬁ‘l‘ |

S ()

Fig. 3. Various shape of sub reflector.
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Fig. 4. S11 according to Sub reflector shape.
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Table 1. Simulation result of various shape.

Freq[GHz] A B C

10.7 -10.1 | -10.0 | -10.9
S11[dB]

12.8 -10.0 | -10.9 | -10.6
Gain 10.7 28 28.3 28.2
[dBi] 12.8 28.7 28.3 28.4
Sidelobe level 10.7 -17.1 -18.6 | -175
[dBc] 12.8 -10.4 -11 -9.8
Beamwidth 10.7 7.3 7.3 7.3
[deg] 12.8 5.6 6 5.8
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Fig. 5. Shape of sub reflector.
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Fig. 6. Cut-off parabolic antenna(simulation).
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Fig. 7. Polarization.
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Fig. 8. Radiation Pattern(12.5 GHz).
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Table 2. Simulation result of polarization.
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polarization = 90 deg

Freq[GHz] 107 [11.75 [ 125 12.8
Gain 283 | 289 |288 |288
Sidelobe | #=0 263 [-177 [-162 [-145
el =45 | 296 | 266 |-175 |-16
eve =90 |-17.6 | -163 |-13.7 |-13
=0 |54 |48 45 45
beam
i =45 | 63 |58 4.7 4.9
widt =90 | 7.1 |64 5.8 56

polarization = 0 deg

Freq[GHz] 107 [11.75 [ 125 12.8
Gain 284 | 288 |288 |287
Sidelobe |2= 221 | -187 | -165 | -153
vl =45 | 205 | 267 | -174 | -154
eve =90 | -16.6 | -151 |-13.7 | -13.6
=0 |54 |48 4.5 45
beam
i =45 |62 |59 52 52
widt =90 | 74 |63 5.8 6.1
polarization = 45 deg
Freq[GHz] 107 [ 1175 [ 125 12.8
Gain 283 | 288 |288 | 287
Sidelobe |-2= 265 | -187 | -163 | -15.2
vl =45 | 21.1 | 247 |-175 |-152
eve =90 | -17.1 | -151 |-135 | -13.3
&= 55 |48 4.5 4.5
beam
" =45 |59 |58 52 4.9
widt =90 |7 63 5.8 5.8
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Fig. 9. Test scene(front and side).
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Fig. 11. Radiation Pattern.
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Polarization = 90 deg

Table 3. Summarized result (measurement).

polarization = 0 deg

Freq[GHz] 10.7 11.75 | 12.5 12.7
Gain [dB] 28.4 27.93 | 28.76 | 28.57
Sidelobe level [dBc] | -25.6 | -19.1 | -26.8 | -25.5
beam width [deg] 5.35 4.55 4.25 4.26
polarization =45 deg

Freq[GHz] 10.7 11.75 | 12.5 12.7
Gain [dB] 28.31 | 27.54 | 28.6 28.57
Sidelobe level [dBc] | -20.8 | -20.1 | -34.1 | -34.9
beam width [deg] 5.98 5.31 4.93 4.87
polarization = 90 deg

Freq[GHz] 10.7 11.75 | 12.5 12.7
Gain [dB] 28.13 | 26.95 | 28.28 | 28.45
Sidelobe level [dBc] | -25.3 | -21.4 | -30.2 | -30.2
beam width [deg] 5.38 5.62 4.81 4.83

E 4. M= m2tEet oLt Aot
Table 4. Result of designed parabolic antenna.

Parameter Unit | Result
1 | Shape cut—off antenna
2 | Size mm 350%230°]38}
3 | Freq GHz 10.7 — 12.75
4 | S11 dB <-10
5 | Gain dBi > 28
6 | HPBW deg <6
7 | Side lobe dBc <-=15
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