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Design of 3-Fingers Type Internal Antenna for GPS/PCS Handsets
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Abstract

This paper proposes a new type of a dual-band internal antenna for GPS/PCS handsets. The antenna has three

monopoles in different lengths, and this structure is referred as a 3-fingers type antenna in this paper. The antenna

with low-profile structure is designed to use internal space of handset maximally. The fabrication and the measurement

are accomplished by attaching the 3-finger type antenna to the inside of a commercial handset. We obtain gain of
—1.97 dBi~0.66 dBi in the GPS band, and —0.92 dBi~1.02 dBi in the PCS band and almost omni-directional
patterns at all bands.
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II. Simulaton 2 Prototype Antenna

njol AR 2EYY FRAA A wakAd o) WAL
B iAo SR Hx o) gl 8ol printed
dipole & BxE ohubE H2 o] TEA A2
AN BE FEL wol gl 7jBHoz Ar|He
2 2 HAW 9o A Y 5P BT &
g }7} fundamental modeol| A F2Hst7] HsiA = ot
23 2+& Aozt Fes

L=0.24A4, (H

471 A,

Ag . . .
Ag= 7_2:— , &.= effective dielectric constant

Lir

A=TVTTr°

/= Length, 7=radius of stub

duta o2 AT o] opd HFHF Y <teLtel A
© 2 (1) o] 23}7] 9)a) A= Hallen™9] Aol u}
2} stub®] equivalent radius( »)E F3h= o] $AA|
"ok F&s 2718 zhs FAY ol 593 |
wel B3 orelvte] thalA equivalent radius( )

__61.92
LXV e,

fr (3)

I3 12 4] Q)22 3H Axtd Al 7128t
AN gl AE 53 323} B 3-fingerd prototype ¢
Hue F2E ey 9o, 3 12 JHy A

AR

AN

R

R

RS

2%

18 1. 3ingerd 27) gy QrelUhe 72
Fig. 1. Geometry of the 3-finger prototype antenna.
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Table 1. Design parameters of the antenna.

Value Value
Parameter Parameter
(mm) (mm)
4 17 Wy 5
W 5 H 30
W; 35 H 25
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Fig. 2. Photograph of the prototype antenna.
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Fig. 3. Return loss of the prototype antenna.
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Table 2. Performance of the antenna at GPS band.
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Table 3. Performance of the antenna at PCS band.

H-plane | E-plane

G | —049 LIS

1,565 MHz | Gn. | -3.58 | -417

HPBW | 10616 | 5498

Come | —0.53 1.25

:;:;::t 1575 MHz | Gu. | -348 | -39
HPBW | 9798 | 5422

G 0.58 241

1,585 MHz | Guo | -22 -247

HPBW | 12371 | 5894

G 0.7 2.77

1,565 MHz | Gne | -024 | —188

HPBW inf. | 3371

G 0.63 2.85

hgnp;:et 1575 MHz | Guw | -036 | -186
HPBW inf. | 3301

G ran 1.76 3.95

1,585 MHz | G,., 065 | -0.71

HPBW inf. | 3264
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Fig. 6. yz-plane pattemn at PCS band.
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H-plane E-plane
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1750 MHz | Gno | -272 | -343

HPBW | 10115 69.17

G e 302 362

S:;::t 1810 MHz | G, | -131 -2.82
HPBW | 112.13 68.27

G 379 4

1870 MHZ | Gno | -099 | -2.73

HPBW | 106.41 66.23

G 0.99 25

1750 MHz | G, 019 | -19
HPBW inf, 60.22

G 1.33 236

hgf;s"et 1810 MHz | G, 032 | -198
HPBW inf. 60.17

G 2.06 254

1,870 MHz | G, 106 | -134

HPBW inf, 64.69
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Fig. 8. Photograph of the 3-finger antenna.
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Fig. 11. xy-plane pattern at GPS band.
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Table 4. Performance of the antenna at GPS band.

H-plane | E-plane

Gowe | -216 | -022

1,565 MHz | Gno | -402 | -431

HPBW | 9498 | 2185

Goae | =197 023

g;i;es‘; 1575 MHz |  Gu. |. -459 | -398
HPBW | 96.16 | 21.68

Gowe | —132 0.54

1,585 MHz |  Guo | =376 | -3.64
HPBW | 9616 | 2153

Gowe | -184 0.54

1,565 MHz | Gu. | -385 | -387

HPBW | 2504 | 5894

Gume | ~—168 0.66

g’;‘;ﬁ 1,575 Mz |  Gn. | -339 | -355
HPBW | 2501 | 5196

Goe | -141 1.42

1,585 MHz | Gue | -280 | -3.13
HPBW | 2497 | 5122

Graxt ATHOIS{dBIl, G0 % 0] S{dBi], HPBW: %3]
ZHdegree]

240

210 150
180

(@ 92715 23 o (b) E271E HUAL
(a) Open handset (b) Closed handset

a8 12. PCS gAY yz-3H A"

Fig. 12. yz-plane pattern at PCS band.
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Table 5. Performance of the antenna at GPS band.

H-plane | E-plane

G | -092 033

1750 MHz | Go. | -391 | -43

HPBW | 7257 | 6188

Cox | 089 | -091

hca';’;::t 1810 MHz |  Gno | -386 | -369
HPBW | 7417 | 5867

Guae | 068 | —-059

1870 MHz |  Gn. | -385 | -405

HPBW | 7086 | 59.14

G 1.02 023

1750 MHz | Go. | -128 | -374

HPBW inf. | 3224

G 057 | -001

hS:;;t 1810 MHZ | Gn. | -168 | -427
HPBW inf. | 3567

G | 047 | -0.13

1870 MHz |  Gn. | -251 | -405

HPBW inf. | 3711
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Fig. 13. xy-plane pattern at PCS band.
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