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A Design of Small PCB Antenna using Helical Structure
for IMT-2000 Handsets
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Abstract

In this paper, a PCB(Printed Circuit Board) antenna for IMT-2000 is designed and analyzed. The antenna has
a helical structure with via-holes and lines on FR-4( & ,=4.6) PCB, and the type of feeding is GCPW(Grounded
Co-Planar Waveguide). Using HFSS of Ansoft, the antenna was designed and the measured results of frequency
and radiation characteristics with VSWR<2.0 are satisfied within operating frequency band of 1.920~2.170 GHz.
And it has tesonating frequency of 2.045 GHz and- a bandwidth of 321 MHz. The radiation gain of the antenna
was measured to be —1 dBi.

Key words : IMT-2000, PCB Antenna, Helical Structure, Small Antenna

I.M 2 o EAS ZEE §7] 8 ey A7 A8
o] gk 2835l Astd] g FEAME AL
A o] o] 554l Fobe] Fog DT/ Al AH Aol A Fof 93, HT oM Ay
F&3 44oR Jo & RF 25 3 Y o 3 7o) B AA7F AYL e w2 FHEE o
A mE2A Bds) i 48t s 5 ok Al g3t <reluvte] A¥sE g We] vkt
Z7A AGHND 2¥stE e Yz A7HT Y ol d we fHEe U= B
(Helical)'", o} t)(Meanden)2}ol?, wlo]a 2 2EY AL o) &3 e 2 FAFHFE JHHE
¥l 9.0 = (Inverted-F) %aw“]—‘gq T2E o4 e dhuEt 3718 U8 29 5 dE A8E
FeUE0) FFHE o|FT AUtk o] T S0l Mz Yot g Zo) Zolme ©H S 7HA
Zhe 72 54 & o435ty olFuly F2 3 Ttk FIde dgdES 587] A ey
ghokd) &t A AL 7] A) o) A &-Z 83K Division of Electronic, Electrical, Control and Instrumentation Engineering, Hanyang University)
cE= 7 W 5 20021116-156
CERgBAR - 20039 39 109

444



dad 72F o] &F IMT-2000 SE7| & A8 AA7|18E ey 4A

o A Ao oA F4 el 4HF Tk
HANA kU FAE dode I

g3 el L

e EEAME 71E v 597 % A5 A I

ol o] &AW AMAH W& AMEY, fA

£o B2 SAE A TEsgoh wetr 19 o

E telye] 37} wjgo] gl 27] PCB FA A

AR 53y 8 F34(1.920~2.170 GHz)E et

S EtE IMT-2000 3= g9 9] Ax719g ot

HUE A4 3 AdstdY, 1 Fos 54 2 8 o
AL EAS =A% A3, 32384 2,045 GHzo A * *
321 MHz9] W Z(VSWR<2)3} A} o]5o] -] N . |
dBi < 2 & & Utk >l i
0. L #x & &4 d8 1. 292 728 ZE 47199 e
Fig. 1. PCB antenna using helical structure.
1 deld {29 AM7|EE QL Ry=R +Re @
B =gl M Aok AR eyt 72 Zy : eV AL, Ra: hElL AY
Ho2E RirEd AH duy 54 088 Xa: FEL HAARE, R e SAAZ
o T7TL LT ANLFEE slglon, By Ry : eyt W7 &4AY
Aolg Al & 4 US B of A WP HA A7193 oY AZe EHE AL Eol
4% vehd F xS Ak o E deuE QAT EALY HFSSE o] &alo Alz+y Wed 7
AAsteE glol 4L volaz AEYY 72 Z9 Walo] WE FA Fo5g wA} 24(Return
TEE AHEshE Aol LubARI, AlehE e vy loss)9] WstE ) 4stgich delE 729 E(Turn)
FATEE BE BAMISE A% WOlAREE 4o mz wate wy) JslA QR Bl 3 )
¥ glRoE GCPW FATRE AResgn Y o He} & 17 RHe Folg 3 Hog 713
A 2ol *}ﬁﬂ eIV 71E FHEE 46, FAE s mRsgch ABgold A, dEHL EHL
1.6 mme] FR-4 7]go|n, d&|@9] A7|(WxHxL) E 13 o] AASAL W 71 S48 A=e U
= 2 mmx1.6 mmx9.8 mmo|t}h
39 12 B =EoA 44 2 A2 eyl B 1. 28928 729 QA7 et Ak
o), o|s} 72+& 42d3d ok} 51;54 o 22 3} Table 1. Design parameters of PCB antenna using
£2 717 98] $AA Y HEALE o) uy helical structure. (Unit : mm)
ol 31, olEie B2 Yol FolzE o o %
101 250 MHz] 3 W 9& o] &3h= IMT-20009) L2 22 FR-4
A5 Aol menh Ry — 051 (e,46)
IMT-2000 ol N Hr) JAEL A7) 9 5}e) T 0.035
rElLte] ol Y dElo)A AR L) 2 o 0.157
ii?% m] oﬂjq %—jd |z ;ﬁi&}z Ré e U —
i i X 7 2HIE(T) 0.3 WixHyx Ly
Ads] 2t Ao f9EE 2AEE g EEEEY ;jiﬂ- 22525 (2x1.6x9.8)
Zn = Ry + jXa (1 G 1695

445



BEBRIKPERGE H 145 H 5% 2003F 58

B A

Qe Bl APHOE 7A= d3E AHE
7] flsiA geyE 29 74 ey
2, 1 st o QHeve] o
2~719 59 Y ik

I 28 24 Zole 05 A2 2R3 W9 &
< 2 mm~4 mm7pR] Wsto] wWE Aol

9 3L g8 gRlEF e Wkl wat 331 F
47h Wsksle A Jep Tk 94714 21y
A ok d71AQ Aozt FUisly 3 F
o7t Wolx|E ASR wyrdrh

I% 49 M dgE 729 93 ko] gk
g Algdold Aot BA|zto] 25°% B¢-&
A b2 JAZLES FAFTHTY bﬂﬁ}‘ e

04
o ansasesaener eSS
L B e
104 - R
'l
\ r
@ 151 " ¥
T, L J
8 20 v
K] v
€ 254 \ /
|1
230
2 l ——2mm
354 '\ +  3mm
§ © 4mm
.40 4
45 — 7 — T
17 18 1.9 20 21 22 23 24

Fregency [GHz]
18 2. W, dstol 52 ke wst

Fig. 2. The simulated results with various widths of
helical conductors.
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