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Abstract

In order to meet the directional demand of spying system for ultra-wideband (UWB), this paper pro-
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poses a novel small size, low profile, dual butterfly ultra-wideband (UWB) directional antenna, which
isonly 1/5 Ao high and 1/2 A, wide. The antenna adopts a dual-element four-leaf clover butterfly an-
tenna with +45° cross-polarization. The impedance bandwidth of the antenna is extended by two
groups of dipole-like elements and rectangular parasitic branches. The coaxial line is fed through
a hole, and a reflector is added at the bottom of the radiation element to achieve directional radia-
tion. The simulation and measurement results show that the designed antenna can meet the echo
loss greater than 10 dB in the 2.84~4.78 GHz band and below -5 dB in the 1.8~6 GHz band, basically
covering the spying system. The 3 dB lobe width is 94°, the relative value of impedance bandwidth
is 60%, the in-band gain is 8.5~10.5 dBi, the peak gain can reach 10.5 dBi, and the radiation effi-
ciency is about 70%. The simulation results are in good agreement with the measured results. It is
a small high-gain ultra-wideband (UWB) directional antenna applied to spying system micro-base
station.
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FEVE 2 SCHR A K& [1] [2] [3] [8] [9195 T 5 [y SRS A 36 iy R ZR W Fe il . AESCHR[2]H, SRAH 3L
T 2 ), IE T ARSI A 3~6 GHz BT #i AR 51 R 261511 < —10 dB. fESCHR[3] it 1 —
Tl AU T s BEs R 2R, SR FH = A T A0 65 A0 A R0 167 B (R0 Bty ) ~PA A s P T LDV, 9 L U3 U (VSWR)
ORI R 91.4%, [RINF, SRR K (A FHER T 45 ) ok 1 i B () A A . 7 SCHR[S] R A48 1 — Pl 5 7 -7
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REGEALG T R L[0T 3, H DU AR R v (R o)« — > R F 48 LA (13 F 2 ) AT — 4%
HO T (SR 2%, &0 TR 55 50%. SCRR[11] [12] 5 A — L4 R T LA B LB et B, H2 TR
B AR S B AR AN AT 3252 . #E SCRR[11] [13] [14] [15] [16]H, 7EMS A FHhn—ANEEN, &AM
F, REH TAESH 9 800~2200 MHz. 7E B HAK3 ] PARAS R 4 (1 ) IR 52, [R] INFAE 8 BRI g v A
MG R +z 7 1A A -
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2.1, EIitRE

AR SCR FH A R P A 0 9 7 (ultra-wideband, UWB) [LL1]5E il R 2R & , BB i B A s i
H AR A R AR A 5 2 IR b, 0 T — AR G i A 7 R &, H B KA A TR,
HIEBR T, e MRERRELZINI 2 — TARBK[10]. FEAIA 1 s, b FASPREmT 7€ [ R
2 (45" 2 XM AL) LR A BT, RIS L BRI BT S (KB — B /N 14 AR A [13] [14].

N T SEBUEBTEH RAE, EARRER MR T LR T RE S I ARSI, BT A — R AT A2 F it %
BREZRTT0 BRI B P — A L1 (BN T Ay 28— SRR R AL ARSI FL, S8R
KB L2 (W8T 2o 28 — TARRA) S R AL TARMIR F2, SH=HUKE L3 (/T Ag 25 = TARSRK) X M
FPAERTAESR F3, BL DA I RE P E KEA R AR L, — RN — MR F, A
WP 2 A B NS, TG 95 UWB .

Figure 1. Tapered electrical length ultra-wideband antenna
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Figure 2. Structure diagrams of dual-element four-leaf clover directional antenna
2. MITMRTEE [ Rk HY 5[

Vel 2 5 H T AR SRR HR 1 B AR TR XU RR I 5 1) R 2 1 25 0 B R TR o 92 D W 0 R 2 BRI ZE AR A
HLH BN 4.4, FEIEYI /o8 0.02, B JE N 1 mm () FR-4 A B AR _E, A BRI R ~F 9 50 mm*50 mm*1 mm,
SEFHRT 2 70 mm*70 mm*1 mm, SEEL T R M/ Sk, HEA S s gt

B 2(Q) ik RERH) = 4ELIE . KRR b s 58 OB 85 W SR IR 26 00 56 Ay 1A, TR Gl 15t
AR L FISERE W, FRARR 2R S R BRI, R3] 7 8 ORI i R AE s A S5 A b (IR DY B
J£ D + RL + L ZHE/NT 14 P A)xfast e B REA R R A RL A=A 10K D AR A6 1%
AOFE, FEEINDY s AT T2 A T (R TR 1 I B XX B8 YY) LA B AR ATy 9 ol 52 7Y
I 4 AN St I A %) ) B e g P A B e R 288 1) DG TR ) B 189 n R s 9 o DU A DU I S 5 A 8 /K P TR 2
YA, AR IR E 2 AP EAR S B G, RS CE 2 ANV AR B IG,  43 TR B AR B 4
F, AENREHRS I, WM SEBURE 45 XMtk . JLVEAREE R ] 2(b) oo R 4t v A il 1 2
SR T AR, EFEAMELEMTHSSES AR &, PR NITE . AL
PRSI Q 5, WU/ KL MG, R RE LM TR 1R, AT#H—D%
UERZRITERE, IR A RS HIVE R &L an &l 2(c) .

Table 1. Parameter table of dual-element four-leaf clover antenna

F 1 WlMERELSHR

ZH K S (mm) ZH S (mm)
R1 9.5 SX 50
D 9.5 Hg 15
15 GX 60
DO 0.9 XX 2
L 5 YY 2

3. HERSKMEGR
3.1 SR

8 MR 2R A SR Agilent N5247A J 8 W 28 43 BT A R g4 &, Fh Pl 3(a) al s, 4 FLSRie K
R RGP R TCE T T TARSEL(IS11 1M 3.06~4.67 GHz) N I S 5 REUIKT—10 dB, @it fiib s
Py EAR SRR T ERKEE RLAI D, B4 R=95mm. D=95mm i, FF&ER, dE 3(b)als, K&&
BRI AN R LR 570 IR BRI s TARSB A 3K T—20 dB, W LAZE 35 2~6 G JiEX.
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Figure 3. Antenna system parameters
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HIR T an il 4 s, An SRR IR T B KT 0.6540 (Ao H I MU A), BB, (EHaT
B, XRBOVE BRI AR ATE. BT ALREHSGE R R IR TR B LSOy e s 2. i v
AR T A1 i i b 2R 4R 7, SR AR 2 b % il L UAE G 2 T S R PR I R 2 PR A [ M FEL R R AR 2 22
SR FH K R BE T UG VTR T2 i P e, BT I8 I VR VTR T 1K R P R A e
SRR o

1ETH: (a) 3.2 GHz (c); 3.65 GHz; (e) 4.0 GHz; (g) 4.5 GHz.
. (b)3.2GHz (d); 3.65GHz; (f) 4.0 GHz; (h) 4.5 GHz.

Figure 4. Simulation results of surface current distribution on radiation patches

4. BHM R REBRRSHINELER

3.2. BT

Figure 5. Radiation testing environment
5. RSN IRME

SE [) R 2% R SR PR 15l Satimo-SG64 Anechoic Chamber system, 15 5. K4k R4i#F 3.65 GHz
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Figure 6. Far-field radiation gain and direction pattern of antenna system

6. RERGHITIAES BTN 75 = E
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90°) M 93 &, R JE M EL 14.6 dB i L B il fS 5 ER .
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Figure 7. Simulation and measured gain
7. HERENHEEE

W 8 i, 1% XU IE K £ 7E T A B (3.06~4.67 GHZ) NAR AT 60%, 1A7EL(2.00 GHz~3.00 GHz)
TRy 2 # )y 55%, 4670 MHz &b AH 2%y 85%.

1.0 T ¥ Ll

SES

"
BED

L]

l—Rad iation efficiency

0.2 1 1 A
3 4 5
$NZ%/GHz
Figure 8. Measured radiation efficiency of antenna
B 8. Rk SLMRGTHE
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Table 2. Final comparison of antenna parameters
2. RESRHEIILE

St BR(E RERF S WA 3 2 LEPIEVES RRCLI RV ES
Band/MHz (mm) Mea-gain/DBi Peak gain/DBi Eff/% Ave-eff/%

2] 2300~2750 43%43%0.9 1.93~2.28 2.28 >80.00% 83.60%
5090~6160 ' 3.07~3.94 3.94 >73.00% 74.23%
2260~2680 1.67

[3] 3280~4070 33*33*1 / 2.75 / /
4750~6040 5.50
4000~5780 . _ —-2.66 (5.3 G) o

[4] 6830~8220 20*23*1.6 1.20~3.00 4.83 (9.9 G) >90.00% /
704~1095 40.0%~53.0%

[10] 1640~2615 15%25%4 ~0.60~0.50 0.5 41.0%~70.0% /
824~975 -0.9~0.8 43.0%~57.0% 49.62%

[12] 1450~2825 15%29*1.6 0.8~4.2 / 44.0%~70.0% 54.74%

[15] 2400~3940 100*100*30 6.72~9.04 8.5 / /
3280~3840 75.0%~87.0%

[16] 4950~6020 56*45 2.00~4.50 4.5 72.0%~84.0% 70.00%
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ARSCE AR T E 1) LR I B AR (7 AR R K T R ARV AN 245738 SURK ALY, B BA T HAEBAR R
R BRIV T A ORALSE MR 2k, TARAE 1.8~6.0 GHz BB, DAV AR LA, M MK
BRAFAERTT, R 5T SO A8 17 BT DY B ) R 2o BT U AL R ZR B Beut T — 8 Be il
RE, SRIGRIFRE TR 3 SEB s e, IR R EmE T M R& N7, R TAEME
2.84~4.78 GHz W S REUICT-10.0 dB BB e, JFilid o2 SON#R S80I 9.2 dBi I, RE&R
Gt RSF/NT 70*70*15 mm. 38 A 15 S 5 o0 RO R SO RGEE B, TER 1 R ZR 1 RE .

TR A SO S, DUAS DY S SR TE KIS 51 00 A, A AR IO A L, 76 DU P B 4 M
2 ANV AR G, A 2 ANPUMREAR A G PR AR RS IR AT, a2 )
Fh A, T LASCHURE 58 58 AR ST e . RRIE TR I, 1% KR AT AR T P iSO, AR S SR
FERT A, ZRZeHA /N i A e
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