BEERKSERGE £ 145 FH 2% 20035 27

X 2003-14-2-11

CBS Kudl} chelube] A2 o} mzts 84

Sensitivity Analysis of the CBS Ku-Band Antenna due to
Manufacturing/Alignment Errors
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Abstract

The performance sensitivity analysis due to manufacturing/alignment errors is performed for the Ku-band offset
parabola antenna of the domestic Communications and Broadcasting Satellite. The performance variations due to
reflector random surface error, which inevitably happens during reflector manufacturing, are statistically analyzed
using RMS error and correlation interval. The impact on the antenna performance of the feed horn's position and
angular errors is investigated, and the sensitive directions are identified. When the target tolerances are applied,
the performance degradations are found to be within the loss budget or corresponding performance margins.
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# 1. Kudlq ¢t} 45 Ald 2 HA 4%
Tabie 1. Performance specification and the desig-
ned performance of the Ku band anten-

na.
Parameter Tx Rx
EOC gain spec. (dB) 37.40 37.50
EOC gain (dB) 37.83 38.01
Max gain spec. (dB) N/A N/A
Max gain (dB) 41.65 42.76
Gain slope spec. (dB/deg) 10.5 10.5
Gain slope (dB/deg) 8.0 10.1
Sidelobe spec. (dB) 30.0 28.0
Sidelobe (dB) 36.1 33.7
X-pol. discrimination spec. (dB) 20.0 20.0
X-pol discrimination (dB) 227 223
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Fig. 3. Tx band Co-pol directivity contour.
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Fig. 6. Spatial distribution of reflector surface error.
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Table 2. Performance variation due to surface error.

Parameter Margin Variation | Variation
(RMS:0.1)| (RMS:0.15)
EOC gain (dB) | 0.15 0.05 0.10
Gain slope
- dB/deg)p 25 0.19 0.29
X-Pol. (dB) 2.7 0.12 0.20
Sidelobe (dB) 6.1 49 6.5
EOC gain (dB) 0.15 0.08 0.16
Gain slope
w | @B deg)p 04 0.22 0.37
X-Pol. (dB) 23 0.13 0.23
Sidelobe (dB) 5.7 5.2 6.6
B 459 Elevation ¥eF 25 o} wekutl o
723 ARttt & 3o 7 W] §E FAE A
ST & 40 9 TAE 249 3% 45 A
S%e AYAAE W, 6 4T 23 9T 4P

< RSS(Root Sum Square)dt Zto|ch.

£ 3. 8% 43 T4
Table 3. Allowed alignment tolerances.

Direction Tolerance
Xf +0.2 mm
Yf +0.2 mm
Zf +0.5 mm
a £0.05 degree

+0.10 degree
+0.10 degree

# 4. 58 HE 9 o 45 ¥
Table 4. Performance variation due to allowed
alignment tolerances.

Parameter Margin Variation
EOC gain (dB) 0.1 0.08
Tx Gain slope (dB/deg) 235 0.17
X-Pol. (dB) 2.7 0.09
Sidelobe (dB) 6.1 0.12
EOC gain (dB) 0.1 0.09
Rx Gain slope (dB/deg) 04 0.11
X-Pol. (dB) 23 0.16
Sidelobe (dB) 5.7 0.05
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