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Effects of the Shorting-Pin Position on Antenna Radiation and Cable-Driven
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Abstract

This study investigated the effects of the shorting-pin position on the impedance bandwidth, radiation efficiency, and cable sensitivity
of an antenna mounted on a small ground plane. When the shorting pin was placed in a region of strong charge distribution on the
ground plane, the coupling between the antenna and the ground was enhanced, resulting in an improved impedance bandwidth and
radiation efficiency. Furthermore, the influence of a nearby cable was experimentally verified to consider realistic operating conditions.
Although the presence of the cable slightly degraded impedance matching, it acted as a parasitic radiator, leading to an increase in
the radiation efficiency.
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(a) Overall shorting-pin position 1 and 2 structure

Shorting-pin position 2

(b) Teta A 1, 29 SHElY 73

(b) Antenna structure of shorting-pin position 1 and 2
J8 1. sty 74
Fig. 1. Antenna configuration.
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Table 1. Design parameter of antenna structures.
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Parameter L L, L, d, d, ds d,
Value (mm) 34 5 7 25 2 1.5 4
Parameter W, w, s Ch Cra L, L,
Value 17 mm 7 mm 3 mm 023 pF 0.3 pF 6.9 nH 55 nH

< 1 (O Shorting-pin
Shorting-pin position 2

(O Shorting-pin
Shorting-pin position 1

a8 2. A&E <ty
Fig. 2. Fabricated antenna.
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Fig. 4. S-parameters of the antenna.

139



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 37, no. 2, February. 2026.

He
N
2 o
B
o

o 1).
12
I

B
s
SN
v
o (v
_LV‘LI_I
r’l
o
=
ol

> Ho
>,
(=
e oo
HiC)
rel
Ho
[\®]
2
ofr
ol
giis
bl
N
R
2 jo MT
=2
N

()
aV)

18

o

b

>

=)

o [
o

=

|
S
oo do

SRS
2ol Soox

oo,

tlo

N
3
o)
I )
e
i}l
ﬁ
f

ro gy
2
R
|
il

o 12
e
oX,
ol

10 I

W o 1o
ol FL =IO

Ho

= o

1o

>

e

=

o

e

s

Jzi [

T g

—Q 12
210 ox, Mo
l‘ll“ l‘_\'ﬂ, mg‘
N
o oqu ob
b e X2
2 4o
o

o YA o] o | o
LA ¢4 (conduction loss)ol <J3] AF7 &
A E Aol F7t2 2§FE7] Wil

19 5= Z4 % oHHU o] S(antenna gain)3t & &&
(total efficiency)= YEMATE 54 2HE 7|72 et
7 A 12 H 37 %S £&3 20 dB °]5¢] 7|5
Holon, e 914 2= A 589 %0 253 1.03 dB
o] o] 5o] 71FH AUt o= AlEH A B SHE vhAL
AFANNE & F A%, AWM A7t 74ek 3o
a“ﬂe IAA (A A 2) AFIF A (S
A A Dol vl reElv d3E s o Zo] HolA
o] /M= 285 HY Fo] s el
ATt

19 62 2 A 1, 29] WAL HEE Yeplin
245 GHz 3ol A o] xy HW, yz W, 123 xz B9
o ¥hAb S8l S Yehdth I =& 9-H )k A (theta), ¢
-5} Ad 3 (phi), L8] 3 AA AA|(total) ] T OE L3

ng 1o
rob
ofr
mlru
=

fru

> >H r

<2

4 Ko rﬂ

T_1
= e
Ei

100 T T T T 4

s Antenna 1 Efficiency
=== Antenna 2 Efficiency
- N s Antenina 1 Peak Gain
80 b /7 =y | === Antenna 2 Peak Gain

Efficiency (%)
Peak Gain (dBi)

2 22 24 26 28 3

Frequency (GHz)

J8 5. <MV & &8 B o5
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Fig. 7. Configuration of antenna with cable.

# 2. AL FxE A7 setvE
Table 2. Design parameter of cable structure.
Parameter L, 7 ds dg
Value (mm) 71 1 1 2
Parameter d, dg dg
Value (mm) 1 2 1
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Table 3. —6 dB Impedance bandwidth according to shorting-pin positions and cable application.
—6 dB Impedance bandwidth
Cable condition Shorting-pin position 1 Shorting-pin position 2
Simulated Measured Simulated Measured
243~2.50 245~2.54 2.31~2.58 2.23~2.66
le X (GHz
Cable X (GHz) (68 MHz) (90 MHz) (270 MHz) (430 MHz)
2.37~245 244~2.49 2.34~2.78 220~2.54
Cable O (GHz) (80 MHz) (50 MHz) (440 MHz) (340 MHz)
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