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Analysis and Design of the Direct Broadcasting Service Antenna
for the Satellite TV Reception.

Doo-Yeong Yang*

Summary

In this paper, characteristics of the direct broadcasting salellite antenna are analyzed and the design
procedure is presented. To improve the antenna gain and the efficiency, we insert a slow wave struc-
ture on the bottom of the upper waveguide which can suppress the grating lobes.

The circularly slotted array anienna with diameter of 62.5 centimeter which operate on 12 GHz is
analyzed and designed from the theoretical results. The radiation pattern of the circularly slotted array
anlenna has beamwidih of 2.6 degree, gain of 38 dB, high efficiency of 82 percent and good linear

polarization characteristics.
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Table 2. Designed data for the circulary
arrangement of slots

(b) The case of the antenna A

Siot No.

999
1000
1099
1100
1199
1200
1299
1300
1399
1400
1499
1500
1599
1600
1693
1694

S

tlo do

(a) The case of the antenna A Slot N, p(cm) 0 (rad) # (rad)
p cm) 0 (rad) ¢ (rad) 1 6. 000 0. 0000 0. 0000
2 6. 999 1. 5708 0. 0000

6.000 0.0000 0. 0000 99 7.999 1. 3026 2. 6052
7.250 1.5708 0. 0000 100 8.998 2.8734 2.6052
8. 500 1.1170 2.2340 199 9.997 1.6016 3,2032
9.750 2.6878 2.2340 200 10. 997 3.1724 3.2032
11.000 1.1781 2.3562 299 11.996 1. 3090 2. 6180
12.250 2.7489 2.3562 300 12.996 2.8798 2. 6180
13.500 0.6930 6. 0060 399 13.995 0. 6830 1. 3659
14.750 2.2638 1. 3860 400 14. 994 2.2538 1. 3659
13.500 3.0030 6. 0060 499 13. 995 2.9595 5. 9189
14.750 4.5738 6. 0060 500 14. 994 4.5303 5. 9189
16.000 1.8691 3.7381 599 15. 994 1. 8527 3. 7055
17.250 3.4398 3.7381 600 16. 993 3.4235 3. 7055
18.500 0.6214 1.2428 699 17.992 0. 6500 1.3000
19.750 2.1922 1.2428 700 18. 992 2.2208 1. 3000
18.500 2.3476 4.6951 799 17. 992 2. 4555 4.9110
19.750 3.9184 4. 6951 800 18.992 4.0263 4.9110
21.000 0.8316 1.6632 899 19. 991 1. 1045 2. 0289
21.000 2.3716 4.7432 999 19. 991 2.6507 5. 3014
22.250 3.9424 4.7432 1000 20. 990 4.2215 5.3014
23.500 0. 6950 1.3501 1099 21. 990 1.0472 2. 0944
24.750 2.2658 1. 3901 1100 22. 989 2.6180 2. 0944
23.500 2.0851 4.1703 1199 21. 990 2.5432 5. 0864
24.750 3.6559 4.1703 1200 22.989 4.1140 5. 0864
26. 000 0.3016 0.6032 1299 23.989 0.8195 1.6391
27.250 1.8724 0.6032 1300 24.988 2.3903 1. 6391
26. 000 1.5582 3.1165 1399 23. 989 2. 1855 4.3709
27.250 3.1290 3. 1165 1400 24.988 3. 7563 4.3709
26. 000 2.8149 5. 6297 1499 25. 987 0. 3800 0. 7601
27.250 4.3857 5. 8297 1500 26. 987 1.9508 0. 7601
28. 500 0.8547 1.7094 1599 25. 987 1. 6468 3. 2936
29.750 2. 4255 1.7094 1600 26. 987 3.2176 3.2936
28. 500 2.0097 4.0194 1699 25. 987 2.9136 5. 8271
29.750 3. 5805 4.0194 1700 26. 987 4. 4844 5.8271
28.500 3. 0954 6.1908 1799 27.986 0. 9685 1. 9369
29.750 4. 6662 6. 1908 1800 | 28.985 2.5393 1. 9369
Fig. 35 Fig 4% ol 7% 4AARE 712 | o | o | o
A (3) ok 4@l = Ested WAL dodol A A4l 1981 27 986 3 1180 6. 2359
Zzle} @il ol oigt EAlsielojch Fig.3 1982 28. 985 4.6888 6. 2359
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Fig.3. The radation pattern of the circulary
sloted array antenna A without the slow
wave structure.
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