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Miniaturized Ultra-wideband H-plane Ridged Horn Antenna with End-fire

Radiation Pattern

WANG Mengshuang, WEI Shijing, LI Gang, XU Lei, GUO Yanping, LIU Yuedong
(Beijing Research Institute of Telemetry, Beijing 100094, China)

Abstract: With the increasing demand for multi-function and multi-band operation, more antennas have been employed in dif-
ferent electronic systems, which inevitably results in difficulties in antenna arrangement and severe interference. As a key technique
of radio-frequency aperture integration, ultra-wideband (UWB) antennas provide an effective solution to this problem. A novel min-
iaturized UWB H-plane ridged horn antenna with end-fire radiation property is proposed in this paper. In order to broaden the operat-
ing bandwidth, an exponential ridge is employed and the cutting-off frequency of the rectangle waveguide is significantly reduced.
By extending a hyperbola-shaped dielectric lens from the horn aperture, nearly uniform aperture phase distribution is achieved along
the H-plane, which leads to a significant enhancement of the end-fire gain. This antenna has a compact form factor of only 0.57 A, x
0.45 X, x0.11 A, and it maintains a wide operating bandwidth ranging from 0.8 GHz to 18 GHz. Moreover, the simulated cross polar-
ization discrimination across the operating bandwidth is better than 30 dB. The antenna structure features a low profile, good stabili-
ty, and easy fabrication, which can greatly facilitate its integration with metallic structures and missiles. Compared with other report-
ed end-fire antennas, the proposed design shows remarkable superiority in terms of its electrical size and performance.
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Table 1 Geometrical parameters of the proposed antenna
#4%: mm
w I A h h, w, d
170 213.9 62 41.5 0.5 1 57.6
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Fig.3 Simulated VSWR of the proposed antenna
12 12+
10F 10
~ 8F ~ 8t
= =
wn 2]
> 6F > 614
i
'
4 \\5:
|
I i
1 1 1 1 At 1
0.6 0.8 1.0 1.2 1.4 1.6 o 5 10 15 20
frequency/GHz frequency/GHz

A4 R4 AIER MM E T &
Fig.4 Simulated VSWR of the proposed antenna

A2k . AT % K2R 58 SO AL AE A B
WL T 30 dB, A LSRR ETREE. B
W FAH LR B S B e 0 TAE 58, (H2,
Wit 5 A0 R A RN, SRR T A 4 R A7 22 K
K, SECHARG 7 B S AL, TR
W) 1 R AR AE i S 5 ) A 3G 25 . PR, AR SCE A
PR T B A O AR AR S, BT
FAAER YT A F AR HRCR, SEE T AR
AR PN st R 25 AR

7 45 T gk ads e AN R N 2B B A I oL
)3 25 B TR AR AT HE R 2R, Rk A BB e i
TR 25 7E 8 GHz A1 15 GHz [ 3 2T 1l A 18 1R
Y TMT A, B B ) 4 25 43 AN A -3 dBi Al 7 dBi.
X TR0 A A AR B K, AR T
S geap U bl N (FE O iy [ D Sl s S L
C1, DA S 2500 5 O ) 46 25 0 5 PR ARG s 4 #R Ay
JB I, RS04 B A AR 1S 38 4T
KRB T+ T R ZR i S 5 1) 1 %5 o 7E 8 GHz I
15 GHz AL, K2 313 45 73 A $2 7+ 2 14.8 dBi I

16 dBi, SZELT 17.8 dB FI19 dB UBGERCR . LAk,
LR AL REA AR 0 R PN i 5 07 1) 38 5 8
A L

R T G bl U A B TR 2 R K 2 A
SRR, X R Z W) D AR o0 A AT T
AT, DA A 25 0 B K M AT 15 GHz Ay ] i
A5 B M, FEMR N 15 GHz IR, R 13543
AEmE s i, HE ST LA . 7F 15 GHz Y,
I T 0 W WK 2 7 s 55 v 11 Ak W 37 43 A
PR, AT T BOR LR 1 48 5 7 17 [’ AE 15 GHz i
MR, HnE TAERZ S, ATRERIR
S G AR A s S T ), R T R R
SIS, whd Oy G R AR B K . K94
T 15 GHz 15 B 09 4 J5t 325 8% i 2% 5 S5 )y 1) & X He
AT DL g o i 4 4 v 1 SR AAE W WA T T A
MARFHBCR, HhRT RERERSERNSE, N
T R 25
2.2 MHEELEE

R TR A

i A

b B R AR SO 4R B R L RE



\\\\\\\\\

'
\\\\\\

realized gain/dBi
b
N

I
wn
(=

---- Cross-polarization
— Co-polarization

5 10 15 20
frequency/GHz

B6 R&GAMBMEMET L

Fig. 6 Simulated realized gains versus frequency

=75

20

/V\/\/W A
. .
Al -~
o Y ’ \/\,/\/\
v
\\ ' 4 4’
N
\ / A,

realized gain/dBi
o =

—with Lens
----wo Lens

0 5 10 15 20
frequency/GHz

H7 B &S R BE BRI S X

Fig. 7 Simulated realized gains w/wo lens loading

- 28 - EENEF, NEUERET HE SR RS K& 55 45 E5 1
20 - 0 —yz-plane
----- xy-plane
10
oL 300 60
-10f .
~20}270 X J-490
-10} ALY
0F 24 ,/ 120
10
20~ T80
f=3GHz
0 ——yz-plane
207 30— T ——~30 |- xy-plane
10
ol 300 60
_10 L
=20 270 90
_10 L
0F 240 120
10
20" 180
f=18GHz
B5 R&ERFIMEG T @HE
Fig. 5 Simulated radiation pattern at different frequencies
25

R ER 5 3T Aok O & 3R SCHR T 12 R 48 1 PR BB L 3%
L2, BRI R/ N iy i R, BT
BRSO & 3R 23 5 % SR LT B 4 T i
b W2 AT, SCHER[4]FISCHR SR T 1 AT
SIW T Z i HEmIWOE, sl sy U8 m 7
MWK Ze i TAEMAY . SCHER[61R T /ALY &
T Y R4k, R R AE TAEMH N HA R4
WE ST S I, HJRIZ R AR T A HR BUH 25
B R, A R KA X . STk [7] o0 6 BB
T0Ufin 28k B4R 7 Sk BT (G o BB 0 R £k, 3
2T B 5 AT EL AT S B i S 7 1] 1) S 1)
RS, ZREHEARM, (Uh0.05A,, [HEFHYRLE
oAy e, DUMZR A P A S E S, i
TEREA PTRR G, HILZERECNE 2, ANoHme.,
AR S A LA 4 T A6 R A |1 S R R £
SR, S m T, A k(4] SCHEk[6]F1SC
FR (7748 HE A9 SR 4 B T AR, H ) RSP 80K
Bt T AR, IF B S AR SCR I A ]
0.8 GHz~18 GHz WY #f 58 TAEM AT i, Hoal 54w
7o BLAh, ARSCHE AR AR R e/, R A
104 0.028 0, EAT RAFrydERe, wTRAARLr W



2024 4F 1 H

« 20 .

E Field [V/m]

l 5.000 OE+002

(a) ATEBIINEL
(a) With lens loading

A3

(b) JCEHmzE
(b) Without lens loading

EE A =15 GHz 09 w3 0 H A

Fig. 8 Electrical field distribution of proposed antenna at 15 GHz

150.00

-10
-13
-17
-20
-23
=27
-30

(a) HBBNE
(a) With lens loading

THPRLES REEH .

K2 R&EMAEL LAR LR T R &AL

Table 2 Performance comparison with published works
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