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Abstract: To address the issues of insufficient low-frequency coverage and oversized antennas in radio monitoring systems, a
miniaturized ultra-wideband receiving antenna based on improved dipole structure is proposed. The design employs meandering
techniques to bend the dipole arms (dimensions: 38. 6 mmX134. 1 mmX0. 8 mm), integrating symmetrical parasitic elements and slotted
structures to optimize current distribution and extend bandwidth. CST simulations and measurements demonstrate that the antenna
achieves S,,< =6 dB across 0. 7~0. 96 GHz and 1. 3~5. 3 GHz bands, covering standards such as GSM, DCS-1800, WLAN, WiMAX,
and 5G NR n77/n78/n79. The radiation efficiency reaches 96.42% at 2.2 GHz and 95. 63% at 4. 4 GHz, with 85. 4%+6. 8% average
efficiency in 5G Sub-6 GHz bands. The maximum gain of (4.23+0.54) dBi (3.3 ~5.0 GHz) surpasses conventional dipoles by
1. 8 dBi. This structural innovation resolves the low-frequency coverage vs miniaturization trade-off, enabling multi-standard
communication monitoring.

Keywords: miniaturized ultra-wideband receiving antenna; meandering technique; symmetrical parasitic element; slotted structure
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Fig.1 Antenna structure
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Fig.2 Initial antenna model
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Fig.4 Location of parasitic branches

Bl 4 HPEThRIE R LL D93 ERCT AR AR IR
WSS R, A A BTl W T BGE 5E,
TN F AR B9 4503 B 30 1 4R, A B2 R DALA) 46 i
L

LL~—5— —2AL, (4)
2f /&y

K AL i e, 55T 0. 3 R EARE
7T O 14 B AR ke 426 960 308 5 Sl 20 A 9 1 0. 6 ~
1.2 4%, i SEmT RS LA R YRR, 3 2 R A1 A S 380
PRI, AAIF 2 308 2ok 11 2 AR A K B L SR IE T R
LRI T

W AT LL R 2~6 mm, i
HHEHSE RS LU BUE R R S, Ak
5 R, AL -6 dB HIFRMEL, IR Ha]
PIE Y, 2 LL AR, RZE A TAE W 5258 T —2

P,

0
st =
-10 i :s“ ,:' 7
L b !,
-15 S AN 1
- 3
"
2 -20 vy
o i
-25 ,".
-30 = LL=2 mm
= LL=3 mm
-35 — LL=4 mm
=== LL=5mm
~40 === [[=6 mm
0 1 2 3 4 5 6
Frequency/GHz

B 5 LL AR ER S, HEW
Fig.5 S, vs LL

RSB, AR LL BUE A [R5 R 2 45
MAEfEan i 6 Bras, MIEH Al LI i LL 9722 4k

KT L 25 WD SR, 49 L



&, 5% 39 5 Ok

BRI B9 SRR 025 I T 7 s, M
T AR th, LL B 25 e 221 K B
A,

g
s 5
3
G}
-101 = LL=2 mm
— LL=3 mm
— LL=4 mm
=== LL=5mm
s | | | === LL=6 mm
0 1 2 3 4 5 6

Frequency/GHz

6 LL AEIRRE&EmAIEN
Fig. 6 Antenna gain vs LL

09F
08F
0.7
& 0.6
So0s
<
04
0.3
—— LL=2 mm
02 = LI[=3 mm
— LL=4 mm
0.1F - == LL=5mm
0 | | | swassnsé T =6 mm
0 1 2 3 4 5 6

Frequency/GHz

7 LL AEIRRERENEZL
Fig. 7 Antenna efficiency vs LL

3 MESWIKER

B SR R 22 o4 F W R e ) R4k i1t
oK, BEHOCHRAT B 14 0o 4 38 4 S T 1) 14 A 3
HER A O B HARIUE N : GSM (926 MHz) ,
DCS(1 760 MHz), WLAN (2 442 MHz), WiMAX
(3 500 MHz) ,n77 .n78 .n79 (4 140 MHz) , Zi%EH
J7 ZE T AT 0 15 45 ) AR ME ) T AR 58, 91 M e 22
KL 20 B e s i TR e Ak B

BT B R &) TAEERE , KR RS
WA R — v, X Rt AT T i T AT,
RELTY 5 RS 2 MK E 8(a) (K 8(b)
Ji7s

(a) RE&ZMW

A
SNANANNS7
A A LT 2 4

(b) RZiix
8 RE&EXLMWERZWIK
Fig.8 Antenna prototype and testing
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Tab.2 Antenna performance comparison
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