5546 B 11 iE O OE E Vol. 46, No. 1
2025 4F 1 H Journal of Telemetry, Tracking and Command Jan. 2025

Website: ycyk.brit.com.cn

B A T R XA LRE

T H&‘ =3
(AL st E AR BFFE A A5 100076)

WE: PREMEEREARTFAEEREZNETENUX, T2hiBH LAt AL TGS EE, Ba il
5T AR TELAR I BE 2 Ao M F 3 69 FST M@ MR, o 3 T AR 2% 58 id 3 T 1) 69 A8 A 1 R AR ABAR T 49 9 SR IR R A 30K db @ o K
P #, FIEHRE R KGRI @ AA T F M, Al F et o BN A B B4 ARIEE R & P R R 4
PRAER A TR R MR LR F L, A EABRAS A R &0 T AR A BB B Ty ), A ST R K R B 4R BR o 09 T A
Fo Al B HAT IR B BIMT 5 Btk A4, A BAREAIE AT 09T 38 . ASUL B0 B A SRt £, AiEERL
89 3 Bt e LA L R AR Z I
%%ﬁ:%ﬁa;ﬂﬁ%;iﬁw
RESZES: TN953; TN821+.8
DOI: 10.12347/j.ycyk.20240829001
SIS TiE. Bhdmir REHRER][T] &

THRERERD: A XEHS: 2095-1000(2025)01-0001-15

Mk dr, 2025, 46(1): 1-15

Overview of Tightly Coupled Phased Array Antenna Technology
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(Beijing Research Institute of Telemetry, Beijing 100076, China)

Abstract: Tightly coupled phased array antenna is a crucial form of ultra-wideband phased array antenna, which mainly con-
sists of radiating elements, coupling capacitors between adjacent radiating elements, a wide-angle impedance matching layer on the
array surface, and a reflective ground beneath the array. Its working principle is to decrease the resonant frequency of dipoles and
counteract the inductive effect of the ground via the coupling capacitance between units, thereby attaining a low-profile and ultra-
wideband impedance matching. Employ an equivalent circuit in conjunction with a Smith chart to elucidate the impedance frequency
characteristics and physical significance of the various components within a tightly coupled phased array antenna. The functions and
roles of different components of the antenna are deeply analyzed, and the key issues are summarized to provide theoretical guidance
for the design of tightly coupled phased array antenna. Domestic and foreign design cases are summarized to provide experience for
the theoretical design and engineering practice of this type of antenna.
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(a) The schematic diagram of TCDA
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(¢) The impedance curve of TCDA
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Fig. 1 The TCDA array
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