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Radiation Pattern and Radio Sensitivity of PCS Band Mobile Phones
with Internal Antenna and External Antenna
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Abstract

In this paper, performance analysis of mobile phone with internal antenna for PCS band was carried out. The
radiation patterns for antenna and mobile phone with internal antenna were simulated by using 3D simulation program,
HFSS and SEMCAD. Radiation pattern variation was observed according to installation of LED circuit and ground
pattern and by using simulation, radiation pattern was improved. And radiation patterns of mobile phones with internal
and external antennas were measured by using far field measurement system and chamber. Measured radiation pattern
for mobile phone with internal antenna shows good agreement with simulation result. And the radio sensitivities of
mobile phones with internal and external antennas were measured by using Agilent E5515C and chamber and compared.
The measured radio sensitivity of mobile phone with internal antenna shows proper performances comparable to other
model with external antenna. Measured result shows that the difference on averaged co-polar radio sensitivity is 0.12 dB.
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Fig. 1. Antenna radiation pattern measurement.
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Table 1. Radio sensitivity of mobile phone with
external antenna(dBm).

El Plane E2 Plane
Co Cross Co Cross Co Cross

0°| 60 | —48 | -60 | -49 -49 | =50

20°0 =59 | -49 | -62 | -5 -42 | ~-52

40° —60 | 48 | -58 | -4 | 44 | 45

60° -61 | -45 | -54 | -56 =37 { -46

80°| -61 | —42 | -49 | -57 =52 47

100°| -60 | -47 | =52 | -57 -56 | -4

120°0 -59 | =51 | -57 | -57 -58 | =37

140°| 56 | -51 | =58 | =57 | —61 | -36

160°) =55 | =56 | -56 | -56 -63 | -46

180°| -51 | -58 | -53 | -53 -58 | -47

200°| -48 | =56 | -54 | -50 -48 | =50

220°| -48 | -54 | -45 | -49 -51 | -50

240°| -47 | =53 | -47 | =50 -59 | -48

260°| -48 | -47 | -49 | -50 -61 | —46

280°| -50 | —47 | -48 | -49 -59 | -39

300°) -54 | -48 | -50 | -49 =51 | =35

320°| -56 | -48 | -47 | -47 =51 | —-46

340°0 -58 | -49 [ -54 | -47 | -54 | -48

Ave-
rage

-55.06 | -49.83 | -52.94 | ~52.11 | -53.00 | -44.94
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Table 2. Radio sensitivity of mobile phone with
internal antenna(dBm).
H Plane E1 Plane E2 Plane
Co | Cross | Co | Cross | Co Cross
0°] -55 | -45 -56 | =57 | -51 -44
20°| -51 -37 | =55 =55 | =51 -4
40°| -53 -53 -52 | -5t -55 | -46
60°| -56 | -54 | -46 | -54 | =57 | -46
80°| -57 | ~54 | -38 | -54 | =55 -46
100°| -57 -56 -52 -53 -53 -44
120°| -57 | -56 | -55 -52 | =52 | -45
140°) -55 | =57 | =57 | -49 | -52 | -44
160°| -55 -59 | -60 | -47 | -50 | -43
180°] 55 | -59 | -58 | -49 | -47 | -44
200°] -52 | -5 | -43 -53 | -49 | -46
20°| -52 | =52 | -42 | -50 | -44 | -49
240°) -54 | -49 | -50 | -45 | -48 | -5l
260°1 -55 | -35 | ~49 | -42 | -46 | -S4
280°| -55 -50 -52 -46 -49 ~56
300°| -56 | -54 | -57 | -50 | -52 | -53
320°| -57 | -48 -54 -50 -52 -48
340°| -57 —44 -54 -54 -53 —-44
Ave-
rage

-54.94| -51.00| ~51.67| -50.61| - 50.89| —-47.06
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