BEEHEREHRGE $ 148 H 858 20035 88 #3 2003-14-8-11
o34 FA PIFA bel} AA 2 o4
The Design of Broadband PIFA for Hand-Held Mobile Phones
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Abstract

This paper suggests the PIFA structure modified antenna in which short-circuit plate is located between planar
element and ground plane, in order to solve the problem of narrow band of existing internal antenna, PIFA. It
is also suggested that internal antenna has the perturbation in the patch to broaden the frequency bandwidth. It
is possible that the antenna is installed into the mobile telephone with a low profile condition(#=0.015 1) to use
internally, and acquired desired bandwidth(5.2 %) through double resonance structure, remodeling the PIFA that
is already well-known as an internal antenna.

This paper investigated how characteristic is affected by the feeding point(Yf, Zf'), short strip plate(Zs), short
strip width(Ws), perturbation width(w), length(d), short plate height(h), dielectric( &,) to be slim type antenna. It
is compared with existing PIFA bandwidth, and is suggested pattern as the H.E plane. It is simulated using the
Microwave Studio of the CST Inc. based on FIM(Finite Integration Method) method and analyzed antenna
characteristic following the variation each parameters. The result proved the practical use of PIFA antenna by
comparing the measured and simulated data of the antenna.
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o = 1% 59 A8 o1

Adista A7) A 2 7 FE 3 8E(School of information’ & Communication Engineering, SungKyunKwan University)
b3} 8ted 7 A (Application antenna team, Electronics and Telecommunication Research Institute)

= ¥ 3 : 20030310-041
Hetada : 2003 64 259

ks
HO

*3
e
E
2
C T

855



BETHESERGE $14% $85E 2003F8A

71E9 A Fo @279 v 1/4 ReEo
U gz FYIN 9] 952 EEHA AE
A7b Fdsr)el EHsY AN FAE Urh
olg gt FAFES AAs}7 Astd WAF Ae
of gt A7t AR YT JA ol o) L3 7
FEHI T FHAME AF Fo itk FHE <t
g Zol PIFA(Planar Inverted-F Antenna)e] 23
A7t 74 gaatel sl N T o)n) 88}
=53 Aok ey 71EY WAY delve @7l
o] F& 37 Btz ) I A7t AGE F
o] 93 FAs) ey & Fage TAL
A ol B =EAAE A Fol e
wiel2) 7 o Ao) shte) #7|AZ Shielding
o sltt= Ao ¢ty o] wjEE]E PIFAS EA}
HAZ o] &3zt gt wiHE QY FAF &
AZ ol gdl Ful dHrld AP FEss] A
= Ful 22719 AANFY FAE Zysjof B
Z PIFA 7ZA SElY EolE H4E stoof g
t}. 18y} 7|E PIFA FRME 22 Eo]9 Qe
Uz s Yste Fos ddEs ds § A%t
wgtA PIFAE W ¥ sl S 932 st
Ro] &8 3}e)

2 F7HA] PIFAY T34 tiH &S &34ar] 9
3 B A7t o) FojR vk WA 7)EY PIFA
FZo| BAF AZFYE o] &3 olF I-L WAER
g g 0|3 +xE M 3o FI fodE
< F33tAY, Varactor 71 Tl LEE o]-&-3to
AL A& A7)F o2 AYste AN FH5
oA VSWR 2:1¢] disf 55 % Fdjq S4e &
AR = GH2ELS A Chip AFE Al
450 M Y QL Eol(h=3.2 mm)d| M 10
% g ES At 4agen’, g A3 5y
CapacitorZ o} &3k 7j& 9] PIFA T2 E W A3}
= a3t ol 2o dezE FA BN
o)lFFAL o] &3 HXE FA AHEEIA TR
< AAY, Ao ZuE FASA & LF F
e ol &3t Y EE Fgste A7E P AT
Bl 321 o8 g A7EL ZEFHOE ¥ ot
U zolol tisiA ARzt o] FAAA BRI F7t
2 WA 2ot R 2/ A, olF w4
Hhalo| ) o] o] HX|E o] &3 EE AT ¢

856

z7h B3e) 24 28359 7k Fu 92l
A3 AR )G T Tulgo) RFHE Aol
ot E3 @& Y F0](h=3.2 mm)o] tha o] F
AR AFNME 5.6 29 chip AL AHEFoR

Hal S gt} B o232 12E g

ZA wpgol v TR B
£3 APS AYUL ol 47 Fr) wLvlol 3%
o) 7tk ES oo B2 e, P2 o
Bl v FAT P EAE s = A
o2 e

TI. PIFA(Planar Inverted-F antenna) OYE|Lt

x4 54 24
2-1 PIFA QHE|Lt AA

PIFA(Planar Inverted-F Antenna)y= ©|u] & 4#
7 upg} 7ol AApzE FH LA, AW, FHLEH
(short plate), 12]3 FARE FAHZ oA
A3 IFA(Linear Inverted-F Antenna)2| EA}AA}
H(plate) eI vl o ZH IEE S/
e AztE o)Atk 19 (@)= 71 PIFA 7%
o wWigg g o837 Hstd Lg FFd Fxo)
o, 34 A& Wslste] Yate g 3L
th. @l AE(Short plate) 914, F& WHATLR
W 2R Fu HEE & £ 9t I8 (e B
=R Agtste FREN £PdEy YYgEg
W3]7) 93 perturbation Z(w), Zo|(d)E W33}
th I8 (o) A +29| wig e dgolrh
J¥ (@9 PIFA 3R Fi$e 7Y 389
U oA 27 A A (Fringing electric field)

e, AR AEYY AR SEE AR
o] A& 7 o)(effective length)®} 7Tty 713 st th

El

1)

me rlo

o o mn m

7o) FojZith
Wiwp=1 (323 Z MSA: Microstrip antenna)
L+W,+h=2/4
2) W=0 (4 2EHYo] ¢-& o)
L+W,=A/4



A
Wp
Planar Groud plane
element

Short circuit

plate
(a) 71& PIFA %
(a) PIFA structure
N 23 ]
—_
I~ : CH
) 'E:l" | *
7| |2 i -
= t e
.__._Q:——' H | CF
X Er”,ﬂt@,ii)ﬁ

(b) HPH PIFA +2
(b) Modified PIFA structure
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Fig. 1. The geometry of the PIFA.
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Fig. 2. Impedance characteristics according to the
feeding point(¥f) variation.
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Fig. 3. Impedance characteristics according to fee-
ding point(Zf) variation.
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Fig. 4. Impedance characteristics according to the
short strip width.
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Fig. 6. Impedance characteristics according to the
perturbation length(d).
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Fig. 7. Impedance characteristics according to the
perturbation width(w).

38 8. f4& Wslo] mE impedance 54
Fig. 8. Impedance characteristics according to the
Dielectric.
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Fig. 10. Smithchart according to the normalized.
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Fig. 13. Radiation pattern(H-plane).
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Fig. 16. The electric field distribution at f=1800
MHz.
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