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A Self-Adaptive Millimeter-Wave Multiple-Beam Antenna

YUN Xiao-hua ,CHEN Chun-hong ,CHU Ran ,SUN Lirrlin
( Microwave and Communication Engineering Research Center , NUST, Nanjing , Jiangsu 210094, China)

Abdract: A 44CGHz df-adaptive multiple-beam antenna was desgned. Low sdedlobe ,high gain and high adjacent beam over-
lap are generated by adopting a novel way of feed. Multiple beams are generated by enploying digtal beam forming techniques. Smu-
lation and conputation have shown that narrow beams diameter of one degree,low dddobe and crosypolar levels of - 25dB are
achieved. The adaptive antenna redizes null depths of better than 30dB.

Key words:

(mBA) 11,

[4.5]

:2003-09-30,

antenna;paralolic reflector ; multiple- beam antenna ; sif-adaptive ; digita beam forming

1(b)
7
1, &,
, 85 , 11 }
, - 258, Ansft HFSS
, ( ) , Matlab 7
, ) 85 ,
MBA 81,
' @@ BR LN
1 1
, 2 2
' 00O
4 4
SHF  EHF 29 s s
6 6
! 7 7
, , (@
a n u Bk "
Q ° ° 1,2,3,4,5,6,7
1,2,3,7,8,9,19

1,2,3,4,9,10,11
1,3,4,5,11,12,13
1,4,5,6,13,14,15
1,5,6,7,15,16,17
1,2,5,7,17,18,19

(DBF)

0000

1(a)

NN AW N -

:2004-01-10



523
2
. 8, 150mm
MBA (9.101,
, (4.3),
AGHe.
3
(1) (D)
D MBA
(SVIBA) MBA
. : . QVBA (
D=(33.2- 1.55§)\/Oq (1) ). 2 VBA
S (- dB) .09
A : N (PAC) 7-1 (BAN)
- 308 0. 542m. PAC o
@ (0 H:HT T
f/ D , ( . i
), 1D > % g
1
. | ® esksmmsn
0.910m, f/D 1.68, . po
[as } #%
&) !
>—{PH_ HrHeadHTH |
4
WE R e
( ) B 7
N= 2746(\ | D)2 2 [r}-suns [P muws ASTIRE Bl
A D=79.7, & 117,
121 2 SVBA
4
MBA 4
fI D : Angit HFSS
d _ £ 3
N L5 €)
f/ D 1. 68, 2.1, Matlab
14. 28mm. 5
171. 4mm % 162. 7mm. 1
(5
Antenna Gaw Pattern Plot at 44000MHz, surface=abc-surface Antenna Pattern Plot at 44 M
15 —e— AGP Total ;1 phi=0 % U—Q—AG? Tnu.lulph):a
% 4 ——— AGP Tola) a1 phr=50 18|  AGP Towal at ph _
N 1\ i VALY
g Y L /]
A = /
g / \ 2 0
S ,54W B . 5 lf\f
: -
g" v \w ¥— 2 0l ‘A
S iy -

. V] & " RN
-~200 -150  -100 -50 0 50 100 150 200 Y200 -150 -100 -50 0 50 100 150 200 4 -3 -2 -1 0 1 2 3 q
Theta/degree Theta/degree FHifE

3 4 5



524 2004

- 2508 , 3B.
- 30B
: 6 , .
.DBF ,
[1] William C Wong. MBA versue phased array for eectronic beamdeering
[J]. |IEEE MTT ,1995 ,5:1684 - 1687.
, [2] , ! :
[J1. ,1999 2:20 - 24.
[122,13] [3] . . [M].
,1991 4.
’ (4] , : 1. 19996
’ 71- 76.
[5] . [J1. 11999 2:71 -
' 75.
[6] . (DBF) ¢ I
11988 ,17( 1.
Fog [7] K Sudhakar Reo ,Glber A Morin ,Minh Q Tang ,S/vain Richard , Kinork
Kee Chan. Development of a 45GHz multiple-beam antenna for military
satellite communications[J] . IEEE Trans,1995 ,43(10) :1036 - 1047.
6 [8] KSReao,HJ Moody. Moddlingdf shaped beam satellite antenna patterns
[J]. IEEE Trans Antenna Propagat Symp ,1987 ,35(6) :639 - 642.
[9] GSQ@pta,M Tang,K S Reo ,C K Mok. Dedgn and trade-df study for
(14.15) ' intdst 7 Cband antenna sysem[A]. SBMO Int Microwave Smp[C].
o o pe So Paulo Brazl : IEEE 1989 ,7.207 - 212.
T ! [10] Sudhakar K Ran. Gausdan beam andyssaf multiple beam reflector an-
500 ' 0cB 26cB. tennas[J] . IEEE Trans, 1998 ,2:2078 - 2081.
7 - [11] Sn H Huynh Anfony Ho ,C Harry Chen. A aeptet beam forming net-
) work for reflector multipler-beam antennas[J]. IEEE MTT ,1997 ,3:
) 1394 - 1397.
, [12] AlanJ Fenn. High-reslution adaptive nulling preformance for a ligh-
(. weight agle elf multiple beam artenna [J]. |EEE Microwave Sygems
° i : Qorference ,1995 ,8:181-184.
I ______ ﬂ __________________ [13] RT . — [M]. v
T ‘ ——————— ——————————————————————————————— [14] Jaon Duggan, Peter Mclane. Adaptive beanforming with a muitiple
g Bl IR AR ¥ A i I R SR beam antenna [J]. IEEE Trans 1998 ,9:395 - 401.
g il At Annieiuinl ) il i A BT A = N [15] OTISLAMONT FROST. An dgorithm for linearly condrained adeptive
RN 7800 W AN N Lo I SN-- array processing[J] . Proceeding of the IEEE 1972 6(8) :926 - 935.
PO 5 S O S | - .-
B .- I
R 3 o ) 2 3 s 1965 1988
Jiffy 11E 11996 )
; ,

60aB ,



