THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2024 July; 35(7), 604 ~607.

http://dx.doi.org/10.5515/KJKIEES.2024.35.7.604
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

SeA e oo 23 npd Wi oty
Ultra-Wideband Vivaldi Array Antenna for Active Phased Array Radar

Z1

ZE3| - 0o Y - 0o - YA - YT

[ [=] =

MM
[oh

Jun Hee Kim' - In-Gon Lee’™* - Seung Eui Lee™* - Young Seok Bae’** - Keum Cheol Hwang'

Q o
B =rdAe X9 2 Ke-thds 288k SeiAHAs7E AAE Fe vidt] Wi E tEuE AlQtetet Akt
© B QFElY 329] A9 corrugation FEJS] EF 9 sliced notch T32E AEFC 2N FUY EAS FHIIAL
o, ol A4 7F F A HE parallel-plate modeZ decoupling wall 25 Eato] A AT ZN A5 7S AZRAA
TEWMAF §A4E NAEATE 5x5 W E tElVE 8k LEH“W—’F% ZAstaon, & FoF g Yol A
—6 dB °]3t 5AE W3k Gt 5x5 WG ey o5 Wk 7)E 02 AFu o9l A 169 dBi, TA
RN

N rlo
Il oxd
i) r&

dBi, 2534 el M 222 dBi EA

Abstract

In this study, we propose a broadband Vivaldi array antenna with an improved active reflection coefficient covering the X-band and
Ku-band. The proposed Vivaldi antenna incorporates corrugation slots and sliced notched structure to achieve broadband characteristics.
By eliminating the parallel-plate mode using a decoupling wall, the mutual coupling between adjacent elements is reduced, and the active
reflection coefficient is enhanced. The measured active reflection coefficient is below 6 dB within the operating frequency range. The 5x5
array antenna gain is 16.9 dBi in the low-frequency, 20.8 dBi in the central-frequency, and 22.2 dBi in the high-frequency region.
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Fig. 1. Geometry of the proposed Vivaldi antenna.
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Table 1. Design parameters of a radiating element (unit: mm).

wWo| 147 | w, | 04 | L, | 242 | I, 2

w, 6 w 3.6 L, 9.8 ly 25

w, | 82 | L s L, | 17| 15 | 32

wy 3 L, 8.8 L 53 lg 32

wy | 2 | L | 38| 1, | 66 | R |3t

TEAdmEdolttE 23 Wit Mg ey

Rz Rz
Yo~ e TYse
il Rey | Re o @2 e Ry
e ’—e e
( A, )( 1+e, )
= :

M)

)

@)

1% 2% AE wpdt Qe dA ol mE WAL

2ot
=
1=
ﬂ
>
N il
lm ‘lr-l T

M) QhElLhe] 2] Wk glo] A%se 9o

JIH2 w3 9 by
sliced notch®® ejo] H44 A=2E
A== vy ote|ube] ErtolA Y

2 A E AAE U0 FUR HIANAZTOEN

AE boresight W2 HAFAA SteL}e] o5& Z7}
[e5]
s

AZIA Ed o] € 7o 2

Microwave Studio suite ToolS &-8&3}e] Z18)5}%]

QML AA & 5T

I3 3& A orE 5x5 v]D] wl ok Ao

‘_E'/HOE_ o]a]-x%o] “6‘31:/}194 ﬂ'ﬂjj_
27k F7H9S A Bl ] 2

E X o] trk}\}ﬂoi < g 4 9)

Oﬂ*M
U o]5 EAS A7) K3

A

o ®

A 22F 26A @9t dyE 13 mm, 132 mmZ A A8

= =
] O =) (|
B O B O
) () g O
s —  — |
—] \{—] — =
Design 1 Design 2 Proposed Design

— Des
— Des
— Propo: sed Des

— Design |
— Design2
—— Proposed Design

s

S-Parameters [dB]
Gain [dBi]
v s o =

o . i .
0.65f,  0.85f, f, LISf, 135,
Frequency |[GHz| Frequency [GHz]

@ WS 54 (b) SHelut o] %
(a) Reflection coefficient (b) Boresight gain

a8 2. &< wdy <ty AlEd el A3t

Fig. 2. Simulation result of single Vivaldi antenna.
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