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Miniaturization of UWB Antenna Using Open Ended Stepped Slot
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[Abstract]

In order to reduce the size of the previous stepped slot antenna for UWB applications(3.1 ~ 10.6 GHz) to half, an open
ended stepped slot antenna is proposed. The proposed antenna consists of a stepped slot etched on the ground plane as
radiation part and a microstrip feed-line with rectangular patch on the top plane for wideband impedance matching. The
proposed antenna is designed and fabricated on the FR4 substrate with dielectric constant of 4.3, thickness of 1.6 mm and
size of 28.5x32mm?. The measured impedance bandwidth (|SH‘§ -10dB) of the fabricated antenna is 7.99 GHz(3.01~11
GHz) which is sufficient to cover UWB band (3.1 ~ 10.6 GHz). In particular, it has been observed that antenna has a good
omnidirectional radiation patterns and high gain over the entire frequency band of interest even though the size of the
proposed antenna is reduced to half when compared with the previous antenna.

Key words : UWB, Microstrip-fed, Open ended stepped slot, Multiple resonance, Omni-directional radiation pattern.
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Fig. 2. Simulated return losses for different values of
parameter S3W.
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Fig. 3. Simulated return losses for different values of
parameter S1W.
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Fig. 4. Simulated return losses for different values of
parameter LM1.

355

S [dB]

| WM2 [mm]

| |—e— wm2=1.125(,
L ey e R A ——— WM2=2.125 |1
|—=—— wm2=3.125 ‘

|

I I I I |
7 8 9 10 11
Freq [GHz]

g 5. WM2e| Bl e molAE Zup BrAA
Fig. 5. Simulated return losses for different values of
parameter WM2.

-55

Ao I Tk ek @ WA 2718 Wl
S m, SholA] A5 SW3 stetlE|shs vioj] Hae
ol A2 B9l & 4 gtk e ok veA] BAF

spre] Waks AS) gl WAl A719) wahe phaEc,
S vk Fake el BT D vkl Sel
ERCE & 39l o 5 ik ke sheple
S g o 293 5 Al e e &

ZA|A UWB A 545

=
0
oot
}Z
=
>
I

(=
X
)
18
i)
M
| o
*’f
3
)
12
mlo
r!i

=T s JJrE}ﬂlEia} Abs¥l DP
% 4ol M= FHAe] Hol LM1¢] Wste] whE 3ES A
A13kgieh LM19] ZolE 11 mmolA] 13 mm7H4] 1 mm 3¢
Ao F7MAIM 3= Wa} Bl gabAlRe] 715 vl
1ol wf, LM19] Ao} S7Fek5 7.5 GHz tl9e] F%]
Fue] Mgyt 9lom HAAQl WAl F7] ®ist
AsHA Btk F14 LM12] Fol7k 11 mm o w &}
© U9 Ve 21 291 8 4 glnk
A Eko 2 3T wlo| R AEY HjX] Ale]e] ¥EY]
o] & wMm29] Wl w2 AS AAESITE WM2E 1
mmolA] 1.125 mm 7F4] 0.125 mm FE o2 u|AlsHA =
THAZIH b ‘%} 9 9RAAIRe] A7]E Hlaslels o,
WM27F 1.125 mmd o 2Z4e] sEnlelE whshs 2le
olgt &= 9l ehuE wME Yuds AES 93 W
ﬂﬂ S = ZoR AlsEH, AAAR] UWB oS
Lolw s sh= o T8 BE|E F shubeta & 4 Q)

ol

—EO{

S AN T S A el sl e 2
Folg 9 WAPASe] WakE RS A Ee] o 3¢
19 $23 7189 AR 9 vlol2 a2

1] Sl3) ol7] s, AH9] Pl EHE 9] 9
7o AAsH 2Aste] AAH EXS 2Ea= A
Qe 4 gleh 4 ANE me] AYAnE

ot
Hu 7% AA geba|ee] ke E19] AlAsiTh

www.koni.or.kr



J. Adv. Navig. Technol. 21(4): 353-358, Aug. 2017

oA BAE AE B2 A 3] ¥ &ste] A
25k QHUE 19 60l ARSI Alztel = E«l Aol A
o} 5 77 1.6 mm, S 4.391 FR4 7]39] /‘]'%E]
Ak 17 7oA By A VSWRES AAEAL
al Soﬂ -]1:_ ng\lzﬁ 754_94, /dxﬂ xﬂz}ﬂ 0]—Eﬂ\4-,] H]—/\]. _,_/\1
SAAIE Hlaste] AAEITE 19 7 B 1E 8ollA KB
nte} o] moj g At VSWR< 2 % |S,|<-10dB <!
A A Ful 2] 8,12 GHz (2.88 ~ 11 GHz) & 1}
B AE Z91 & 5 Ak olEg Rojdd A=
UWB] A ties Z-38] nhsshs Aol wegh A4
A b SreLe] ﬁeiﬂrel HZL 7.99 GHz (3.01~11
GHz)Z UWB ¥ 3] ek s Rl & 4 vk
oA Aol AASAF AT o] e Zol
o] UAINE F A BF UWB 9] 5§
& 2= ¢)2= Azjo|r}.

ZE‘ 9o M= 2t F34E X-Y HU(E-plane) o412 2D
WALsE o] e AlE] Avtel 54 A vlalste] AlAIEkS
ok 2§ 99l B e AT Ry Axet AA 5
A Aol whalaeio] vl 2 dA|skaL
o}, XS X-Y HWA(E-plane)ol| A= W2 Fulol A= Gt
& el 54 vehlla iz, Fa7t HAl S7hskd
WAL RS S7FE nxb Wuk W ) REO] EXE 9
e} AN A g o] xgolvit Srkehe s gl &
ATk

18 10014 7+ %‘—JFFEE; X-7Z BHH
WAL o] w0 HlaLake] AJAst
ok 9 1004 RE W E83 nullEd = HolA|
oL, SHEVe] AR E T4 7] wiitel] WA siEle] Hey
7t FAEE O] AEE Hol= 3 g glom, 59
2 9] W ARgst Ak

Fie A ool <k
A AR S Belt vha xolae) Avjel =4 At 4k

=
TEZE 4

mlo
ol
r—{E

2 oo

)

H-plane) °l4]2] 2D

o] A 927t A AR HolEd|, o|AL MRS =
g & o) S3HA JEh s F40 2 OTA A o] H EAHE
A8 SMA AdE 9} AAH Aol Eol| 23 7 & A A
AR ] ZAR Qs WAME JFS TS AR AR
=3

Aokst eteLbe] o] 52 A Fulg tjHellA] 2.18~4.93
dBi9] °]58& 45 F ATk

E 1. Mk eLtel x|AMst 2oy,
Table 1. Optimization parameter of the proposed antenna.

parameter |values [mm]| parameter |values [mm]
A 28.5 SIW 5
B 32 LMl 11
S3W 12 WM2 1.125
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Fig. 6. Fabricated antenna.
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Fig. 7. VSWR Simulation Result of the Proposed antenna.
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