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Ku/Ka quad-band common—feed low—profile shaped antenna design

ZHANG Jun, LI Zhu, SU Meng
(Unit 92941 of PLA, Huludao Liaoning 125003, China)

Abstract: Traditional multi-band low—profile parabolic antennas bear the disadvantages of complex
structure and the inability to multi-band work simultaneously. A novel design method is introduced in this
paper. The proposed quad-band antenna works on the frequency of 14-14.5 GHz,11.45-12.75 GHz,19.6—
21.2 GHz,29.4-31 GHz. The whole antenna adopts a two—slot—depths horn feed, shaped sub-reflector and
main reflector. The reflectors are designed by the aperture field distribution function and polynomial
transition function. The overall antenna structure is optimized with full-wave electromagnetic software.
The test result shows the efficiency in the entire frequency band is improved by at least 12%, and the first
side lobe is controlled below —14 dB, which meets the performance requirements. This design has been
applied to actual equipment successfully.
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Fig.1 Diagram of the feed
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Fig.2 (a) Ka/Ku-band pattern(E plane); (b) Ka/Ku-band pattern(H plane)
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Fig. 3 Coordinates of a ring focus antenna
on an elliptical surface

3 WL PR R T R ) LA Ak bR



55 6 3] K FEE. KuwKa R 5R K3\ K X &%t 1035

7 T VLR 0 0T 45 4 4 5 37 4346 0 1) [ AT
17 (O)=e 0% (3)
3.2.2 LR
AR 37 T © 5 % H AR AT — AR BT, 20 R TR T S 1 B0 XOY T BB R B 1% M 2%, S REAE XOY T
DR TITR 7L L & e S

raJ(rcos@—z)7 +(x—rsinf) —z=c (4)
3.2.3 F Rl 2 e A
MR I B e B, H R I R R TR S R
dz o x—rsin@

—=tan—*=

—z‘, =z 5
dx 2 c-r(l-cos@) T 0 (%)

FL 0% Y A ) TR ST S 0 A
dr x—(c—2r)tang

v —mﬁkam: 0 (6)
AL AR, T8 FoOM AOSBERMBEOL T, 45E 0 T LR x,r BTz 6, BT L4 515K Hh /Y
[0 S HERID R M U2
H T R E AL XOY B2 F2 MBI AME , Sy 1 i % 2 3 T R T ARl A e ot 2 o — 2D R 2 =
e, 0T T KL B T A i I ek RO A
f(@)=a,+ap+a,p” +a,0° +a,p* +as’
(7)
U o XF R F R, T ACO) R I S A 2, A90°) X I A Al T £k
AR A — 20 TS i I B A A p i 28, SR eR B 1 D7 A5 B b & T R HOIL SR 1.
# 1 ZHEREALLEIRE
Table 1 Polynomial function assignment
a0 al a2 a3 a4 as

0 0 2.5218946837994E+00  1.5752078609222E-01  -2.880 725623 S828E+00  1.201 310 153 691 1E+00
R L B, BIRSR I & A ese M b3 Blmm 2, & la i 8 3. mlm a4l = gE A bR . AR
P8 SE PR R R T KNI, — M mT B 0 (9B S0 50~100 A5, o B8 2 36~72 £, ARRLHELITHF M
1/4 =5 T AR T AT AR LI 4.

350

300

[S0]
W
(=}

(o3
(=3
(=}

short axis size/mm
_
(=] W
(=) (=}
T

w
(=3
I

[=}
T

SEC_REF , primary _reflector points

0 200 400 600
long axis size/mm

Fig.4 Primary and secondary surface points by surface fitting
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Fig.5 Simulation model of the whole antenna
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Fig.6 (a) antenna gain pattern of simulation(H plane); (b) antenna gain pattern of simulation(E plane)
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Table2 (a)antenna test results (Ku-band)
polarization fIGHz SLL(AZ)/dB SLL(EZ)/dB gain/dBi cross-polar/dB efficiency/(%)
11.45 —15.28/-16.32 —17.43/-15.74 38.60 37.27 62
) 11.75 —16.53/-15.46 -16.39/-19.13 38.76 39.72 62
receiver .
vertical 12.25 ~1581/-1732  —19.54/-16.85 39.42 40.96 65
polarization
12.50 —17.75/-16.28 —18.39/-21.07 39.40 38.83 64
12.75 —14.76/-15.37 —16.87/-18.54 39.84 37.60 66
14.00 —18.10/-17.58 —17.73/-19.25 40.50 41.83 66
transmit horizontal 1425 -16.92/-1647  —18.94/~18.38 40.68 36.26 65
polarization
14.50 —15.79/-16.05 —16.95/-19.63 40.80 3522 65
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Table2 (b)antenna test results (Ka-band)
antenna fIGHz SLL(AZ)/dB SLL(EZ)/dB gain/dBi axle ratio/dB efficiency/(%)
19.6 —22.54/-17.18 —16.97/-23.24 43.24 1.15 62
receiver 20.4 —17.48/-18.95 —17.31/-18.87 43.75 1.13 64
21.2 —19.75/-16.11 —16.47/-19.13 44.00 1.16 63
294 —14.75/-17.29 —14.89/-18.58 46.88 1.12 63
transmit 30.2 —15.30/-16.86 —15.30/-18.11 46.97 1.07 62
31.0 —16.61/-15.08 —14.48/-18.05 47.20 1.14 62
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