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Pattern Synthesis of Circular Array with Coupling
Zhang Zhijun  Feng Zhenghe

(State Key Lab. on Microwavc and Digital Communications, Dept. of Electronics.
Engineering, Tsinghua University, Deijing 100084, P. R. China)

Abstract: A new method named eigen—driven method with which the circular array can be ana-
\yzed is proposed in the paper. The desired array pattern is calculated by vectorial superposition of
eigen-driven parterns. Eigen-driven pattern can be obtained by either numerical calculation or mea-
surement. and this method is independent from the kinds of elements. Coupling between array ele-
ments and mismatch at the input port are also considered. For certifying the valid of this method, an
8-clements and a 16-elements low side-lobe circular array are analyzed. The caloulated results are pre-
sented and discussed in detail.
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Fig. 30 Layout of 8 clements array Fig. 3 Eigen-driven power pattern of 8 elements array
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Fig- 42 Layout of 16 elements array Fig. 4b  Eigen-driven power pattern of 16 elements array

B 16 THEBBRTFEBEN

Fig. 4 16 dipoles circular array
B 1O RMB 750 S EME . KRB OE 750 RERAR. 8 4 B EBETI 16
SCIR FEFZE 300MHz S5 S I — LA MM 7 1 (DI 7] 8 TTREFI—4, oy F L 48A0
SORERA B, EHE— AR EH B E T 2 ENRL.

ATRRETERN B RSSO BN, AR B EERT OERE E% EREE
BRERRAFBERBTHEAFEONRT ML T FBRUBET X —17dB 1y 8 TEEK
FIME MR TH —30dB &) 16 TEEHRES . 8 B A REFIF A E S 51 LIE 54, [ 5b g
TR LR BFFU B ST AR AE R | R4 T RALTE FUB0 DO B L T % 18 E M Ry &
8 JE.16 SLRESE— L7 I E (hE) i AR 4 SR ELTEM 5a. (6 5b AR, flE 52 7
R B FEME R, 8 STTRESIH /T U BB B H — SR EMA . 57 8 STREF
S (E 3a) WA, 8 JTRF B o IR F B OA A BE LA 4000/7 mm ML FF A SR A HBRME
A XA AR G B 140 A R P AR B (I 3b), T 1 38 T 8 5T 4% 19 0 HE 1B 10 A 1 6 B
FIr e R R WA, TILRE sb AR, B 16 THFIF HERR aTFHE
W mE REA S AERELRLK, SHMF 16 THEFISEH(E 4T, 5 8 STREFE L, i F

Al TARIRMAABEMG S A .16 A5 £ L mede

Tab.1 Weights of 8 and 16 elements array with and without considering of coupling

» No
aresy 1 z 3 4 s s [ 70 e b [t |z | 1s | | s | e

clem. | Amp. |1 0000j0. 50120, 121110, 6012]1. 0000la. 601210, 1211]o. 5012]
withous
coupling | Phase 0. 0000]-2. 507]100. 81]-155. 9l-158. 4|-155. 9f100. 81]-2. s07]

B ciom | amp. 0. 5620]0. 86200, 1807)p. 4157]1. 0000[0. 4457)o. 1807]. 662
with
couping | Phase [145.15]140. 03]-85. 13-, 141}0. 0000]-5. 1¢1]-85. 13[140. 03]

16 clem. | amp. Jo. 9691[1. 0000, 91520, 38e5ja. 3521}0. 36450, 91531, 00val. se1]1. o00olo. 51520, 3843, 991l 38450, 9152, 0000
with
coupling | Phare |41, 80200 0000]-22. 02]1 28, 461154, 53}-176. 5|-15. 12]-50. 14]-1. 341-50, 14|15, 12]-178. S50, 83128, 40}-32. o2]o, 0000

16 clem.
with T
couling | Phase [158.76l99. 32j66. 630]-131. 8|-111. 11-71. 62[ss. 231851, 390k0. 0000l51. 350185, 2311 71. 4z]-121, 1]-131. 9]66. 630199, 432

Amp. 0. 59530, 6692/0. 8617)0. 2830j0. 7712i0. 3191(0. 7938}0. 93201, 0000j0. $32000. 7908f0. 31310. 771200, 28000, B617l0. 6692
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