ZEEREERERNES F£ 145 B25% 2003F 28 53 2003-14-2-12
PCS ¥ IMT-2000 94 43 2Y £g/8 ¥y I AdA

The Design of a Low-Profile Loading Sleeve Monopole for PCS and
IMT-2000 Frequency Bands
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Abstract

In this paper, we designed a loading sleeve monopole operating at PCS and IMT-2000 frequency bands using
the structure of the broadband loading sleeve monopole. The length of the designed antenna is lower than that
of the helical antenna coupled with a whip used in commercial PCS handsets. The length and diameter of the
designed antenna are 38 mm and 8 mm, respectively. The designed loading sleeve monopole is fabricated and
investigated experimently. The VSWR is less than 1.5 in the PCS and IMT-2000 frequency bands(1750 MHz~
2170 MHz) and gain is 3.5 dBi.
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Fig. 1. Configuration of a loading sleeve mono-
pole.
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Table 1. Parameters for simulation.
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Fig. 2. Results of simulation.

(a) VSWR, (b) input impedance

39 29 o Al gEl B Qb A
Fid 249 &8 A7 Do} A9 27 d
o vli(D/d =30y BB £142 ERY 20& A
g A+d 29 s deHUdAE HE5E

& F USE ¢ AUk
m A5 % 54
AR

Mgl B Hoto BHY 1 dnEg &
18] Agdlold 2748 HA AR o Ad
24 S ExE ks 19 39 ()% 22
o, 18 (09 AsldES PCS Q71§02 44
50 AT e ¥ 289 d3d ddus
ojch.

180

@ (b
J8 3. A 29 8 EEe) 48 PCS ©
T7E S (@) AR 29 S¥lE B

=, (b) 4% PCS 978 <Je

Fig. 3. Fabricated loading sleeve monopole and
commercial PCS handset antennas.
{a) loading sleeve monopole, (b) commer-
cial PCS handset antennas
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Table 2. Comparison for results of measured
and simulation.

+ e NEHOA | & A
VSWR XA | VSWR 1.05 1.08
F 3 Zy% | 2200 MHz | 1927 MHz

VSWR=L.5 &3 F34 |~=1550 MHz| 1654 MHz
VSWR=1.5 At¢t Fub4 | ~2300 MHz| 2242 MHz
VSWR<I1S dg9= =750M Hz| 588 MHz

U] A= olRTt o 70 MHz AT ¥e
1927 MHze]#, VSWRo] 1.50]8}¢l &8t Fo4
249 7457t AlEgolART 100 MHz A% &

AL VSWRo| 15039l 3¢ Fatpe 549 7
271 AlE#H oA E T 60 MHz A& YA JEuL
Ack. &, AEHolHA Ag tgFo] 750 MHz
(1550 MHz~2300 MHz)3 50] 3, Al&3k Qe b9

PCS 2 IMT-2000 & 43 =g

iy

JH ExE A7

T Z 2 588 MHz(1654 MHz~2242 MHz)2 ©F 20
% AL A2HJAT 28 HIE YA 42
AZ JoX VSWRH 48 dadA A AE
gojA R Az qtey Zo] AT

33 2ASY

A st el ol st S5 A ¥
591 Zrow, 9 59 HAjE 2 PCSY FAFT
2291 1870 MHz9} IMT-2000¢] EAF34¢] 1920
MHzel| & SA A ol 37 (a)9] E-plane 54
& F FugoA BE Awd EAS ey, 1
# (b)9] H-plane ST 45° o]/fe] 17t BA}
HFEAM i Zolg vepy Uk

29 £gH By Z ohuE 2 /4 $£AHA ¢
HUg "I ditdel e ¢d S Bx

i)
rlo

o
N

a7 5. BAEY 2723
(a) E-plane, (b) H-plane

Fig. 5. Measured results for radiation patter.
(a) E-plane, (b) H-plane

181



BEBHEEERNE 5145 25 2003F 27

Z gl 29 39S Friste] AT gy
A AAM 2/4 FHYA Fele] EALEAF A
Ao| Qo) 450 o) Fe] Izt M A/4 FHHA <t
guEt & SAF YEda 3o

el o] 52 F FapdA K
ZAHAS-

TF 935 dBiZ

N.Z2 &

B =R M PCS9} IMT-2000 3t o9& %
Y 29 £gB ZxZ oHue A7E dA
PCS ©t7]o] &8tso] AHEE T e s 3
3 2¢9 deivke A7)(ely o] 80~85 mm,
sl e FEo A Z7Ho] 8 mm FE)E
2 A A gelvke) AL 38 mm, €
g B9 FAo] § mmel JEHUZE AAY F AU
A2k ote| U] Fab4 o 2 VSWRo] 1.50] 3}
A} 1654 MHz~2242 MHz(t] & &2 588 MHz)E &
8 FoF d9ES TEIUL, 948 YL e
22 Fag g oA 3343+0.67[2]~61.94+
j2.18[2]10.2 S0[2]Al FFAolEolyt 50[L2]A &
A7171¢ AR AET £ UdSS FAdsArh

E =84 A PCSS IMT-2000 73k of

j 97900: 2o RaRAR
(23D

19894 AFUTL AR
(Z3HA

19979 AFtE ARTHS
(Zsrhah

A gebdlske A7l - A A

747171

182

9 &8 ErE s Fue 9w
§02 AgstedE F2R02 BAY
B

oo
il

}s— Aol gloA e w7k B
9, PCS9} IMT-2000 B4 A7 &

9 OJH]L}E '%}3“‘ F Ag Aotk

o Ed

(1] ¥4, B9, “PCS % IMT-2000 o] S &
9 ExZ EHu AAT, s
A St&E =83, 23(1), pp. 173-176, 2000
d 6.

2] A, “2g ZYS o] &F FHY SYH B

EE Qv AA", #5298 EEA,

13(3), pp. 250-256, 20023 34.

A. . Poggio, P. E. Mayes, "Pattern Band-width

Optimization of the Sleeve Monopole Antenna”,

IEEE Trans., Antenna Propag., vol. AP-14, pp.

643-645, 1966.

[4] HFSS(High Frequency Structure Simulator),
Version 8.0, Ansoft Corporation.

[5] W. L. Stutzman, G. A. Thiele, Antenna Theory
and Design, John Wiley & Sons, 1981.

3

—_

19740 AR W7o
(2l
19799 : AR A7) 28
(Z8H41A)
19979 Advigm 471283
(Zshea))
Al detdst 17 - Az A

[F BAROH @777, 47177188 At 4



