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Dualband Internal Antenna for GPS/PCS Handset
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Abstract

In this paper, two dualband internal antennas for GPS/PCS handset are proposed. At first, the monopole antenna
with parasitic dipole element is designed to print PCB of handset directly. At second, the antenna with bended
loop structure is designed to bend to use internal space of handset maximumly. The proposed dualband internal
antennas provide a 2:1 VSWR bandwidth of over 19.1 % which are possible to cover two bands at once. the

antennas have a gain between -0.4 and 3.33 dBi at all bands and they have almost omni-directional patterns.
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Fig. 1. Geometry of the monopole antenna with
parasitic dipole element.
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Fig. 2. Return loss of the monopole antenna with

parasitic dipole element.
(a) Closed handset, (b) Open handset
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Fig. 3. H-plane pattern of the antenna at GPS band.
(a) Closed handset, (b) Open handset
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Fig. 4. E-plane pattern of the antenna at GPS band.
(a) Closed handset, (b) Open handset
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Table 1. Performance of the antenna at GPS band.

G 0.67 1.46

1365 G 423 253
MHz ave = _ L

HPBW 28.17 20.86

Gmax 0.48 172

1575 G 4.10 235
MHz ave - —~

HPBW 27.87 20.69

G 0.26 224

1585 G 397 3.97
MHz ave 2 —2

HPBW 2697 20.54

1565 G 2.16 295

MHz G -078 -095

HPBW 7778 20.96

G 1.94 296

1575 G 0.94 0.93
MHz ave = e

HPBW 81.01 20.69

G 202 3.12

1385 G 0.77 0.73
MHz ave e =

HPBW 89.16 20.54
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Fig. 5. H-plane pattern of the antenna at PCS band.
(a) Closed handset, (b) Open handset
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Fig. 6. E-plane pattern of the antenna at PCS band.
(a) Closed handset, (b) Open handset
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Table 2. Performance of the antenna at PCS band.

- —F
MHz Goave -0.52 -274
HPBW | 9266 53.41
Gmax 333 1.10
1810 G 037 2.83
MHz ave _= —
HPBW | 83.08 56.48
1870 G 311 1.09
Mz Goase -0.82 -332
HPBW | 90.95 52.71
1750 G 1.67 3.19
MHz Gase -0.59 -1.69
HPBW 124 548
Groax -0.62 0.19
1810 G 3.22 433
MHz ave _= _
HPBW 132.4 52.23
1870 G 1.42 1.99
MHz Gae -1.10 -282
HPBW 122.7 59.34

Gon: A OIE(dBil, Gov: BF I S[dBi],
HPBW: X ZHdegree]
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Fig. 7. Geometry of the folded loop antenna.
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Fig. 8. Photograph of the folded loop structure
antenna.
(a) The antenna established on test board
(b) The antenna established on handset ac-
tually

I9 9= AAY Frfzo Ui Steluhe] Al
A& agilentjite] 8753ESE EFA ¢ Aot} @
7NE AR A T4 F3571 1789 MHzo| L
ZA =] 2:1015k9] Fa ol 1559 MHz~
2020 MHzZ 257 %9 f9£S AU d27|E
2HE Afde AT 1723 MHzo 3 5
4 ]9 1487 MHz~1960 MHzZ4 21.6 %2 W<

o ;:::'_:;—1:4-\
N
_10§ -.‘\ "",-/F ]
)

20k (

25fH —-- SR A= O u

. i i

S,,[dB]

-30
05 1 1.6 2 25

28 9. ARy $Erze WA Ly Wi
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Table 3. Performance of the antenna at GPS band

Gronx 1.07 232 |
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HPBW | 312 708

1575 Cro 1.10 1.08
v Com ~298 | -3.70
HPBW | 3155 724

Coe 131 0.4

1585 G e —286 | -405
MUz opew | 354 | 7025
oo 0.24 2.55

1121?151 Goe ~285 | -207
HPBW | 12172 | 4026

Come ~0.05 2,61

11\::11 Gane 2286 | -204
HPBW | 133.06 | 4157

oo ~043 2.52

1585 Gove -282 | -213
MHz 1 oppw | 14343 | 4384
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Fig. 10. H-plane pattern of the antenna at GPS band.
(a) Closed handset, (b) Open handset
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Table 4. Performance of the antenna at GPS band.

G 238 152
1750 G 0.52 2.74
MHz ave > B
HPBW 92.66 4297
G oax 3.33 1.10
1810 G 037 2.83
MHz ove - il
HPBW 83.08 27.58
G max 3.11 1.09
1870 G 0.82 3.32
MHz ave _ o
HPBW 90.95 28.05
G max 0.14 1.11
1750 G 0.97 -424
MHz il > ’
HPBW inf. 71.15
G max -0.17 -0.01
1810 G 1.69 4.77
MHz e — r
HPBW | 223 66.76
Guax 0.51 -0.11
1870 G 1.74 4.64
MHz ave T =
HPBW inf. 38
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Fig. 11. E-plane pattern of the antenna at GPS band.
(a) Closed handset, (b) Open handset
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Fig. 12. H-plane pattern of the antenna at PCS band.
(a) Closed handset, (b) Open handset
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Fig. 13. E-plane pattern of the antenna at GPS band.
(a) Closed handset, (b) Open handset
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