USER INTERACTION (3)

FIFA-1 FIFA-2 Helix Flip
GSM|DCS |GEM|DCS |GSMDCS | GSM| DCS
Free Space O | 64 | 59 149 | 73| 38| 72 | B2
Without Head | 19 | 21 | 15 | 24 | 26 | 17 | 20 | 15
With Head a8 11 3 11 ] 5 G &

Total efficiency including mismatch losses (%)

FIFA-1 FIFA-2 Helix Flip

GSM|DCS |GEM| DCS | GSM | DCS | GEM| DCS

Head Loss | 40 -30 |64 |-35]|-6c9|-52]-55]|-42

Hand Loss | 58 |48 |60 |-30|-45]-24]-56]-6.1

Body Loss | -9.7 | -7.8 |-124| 6.5 |-11.4] 8.6 |-11.0]-10.2

All Losses |-11.3]-9.8 |-14.7] -9.6 |-12.8]-12.8]-12.4|-12.3

Total efficiency losses with 15 users (dB)
LEAT SOPHIA ANTIPOLIS JUNE 05 46
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SAR CALCULATIONS (1)

a) GSM 900 k) DCS 1800

SAR in W/kg of a typical conventional PIFA (power normalised to 1W)
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SAR CALCULATIONS (2)
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a) GSM 900 b) DCS 1800

SAR in W/kg of a dual MEMS switched PIFA configuration

(accepted power normalised to 1W)
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'PCS
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GSM GPS DCS UMTS BT
20 | | I | | | | | | I | | | | I | L | | | |
4.8 1.3 1.8 2.8 2.8
Frequency (GHz)

* Very small antenna (1/4 of conventional antenna), tunable
over current bands

* Relies on good quality MEMS devices
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MEMS switched design

AMPS and GSM DCS PCS UMTS

* Here the antenna is ~halved in size and covers 5
bands rather than 2-3

«Based on measured MEMS models
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Multi-antenna configurations

* Multiple antennas can
provide:

- diversity/MIMO
-reduced SAR

Differential Fhase Shif (Degrses)
Lo
(=]

a 180 0 540 Tan
Electrical Spacing iDegrass]

* Correlation may be low at very
close antenna spacings

* Multi-band, multi-antenna
configurations are feasible
with MEMS devices

]
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Conclusion

* Allowing the antenna and RF circuit of portable
gquip%_rpent to be co-designed brings the following
enefits:

—size reduction - multi-antenna solutions
—an increased number of frequency bands
—improved performance

* It is shown that more optimal designs are
possible based on the principals of:

—component elimination
—re-use

—functionality sharing
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