CONCLUSIONS PIFA WITH OPTIMUM CIRCUITRY DESIGN

PIFA PLUS FROND-END CAN BE CO-DESIGNED OPTIMALLY (COMPONENT
ELIMINATION, MATCHING FILTERING, EFFICIENCY, RETURN LOSS,
BANDWIDTH)

EXAMPLE DUAL-FED PIFA + RF

VYV VY

CIRCUIT o

Antenna and RF front-end co-designed for
multi-band operation

Conventional “top plate” (40x22x8mm). PCB
40x100x1mm

Novel feed structure (two feeds)

Self-diplexing antenna with improved
bandwidth, efficiency, size
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Approach Ciruit design (1)
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APPROACH CIRCUIT DESIGN (2)

Dual-band equivalent circuit o —
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Summary Integrated Circuit Design

A highly optimised antenna & front-end is demonstrated.
It features:

- component elimination (diplexer)

- functionality sharing (matching & filtering)

Efficiency and return loss are excellent
— giving efficiency improvements in the subsequent RF chain (PA etc)

Optimise for performance (as above), size or bandwidth
— Bandwidth can be approximately doubled (both bands)
— Size can be approximately halved
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USER INTERACTION (1)

Also experiments with phantom head and hand

ol
Spherical near-field chamber at Philips Research Laboratories
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USER INTERACTION (2)

GSM DCS

[HES nT i T It e

ey | e ) % | [ e
Helix 72.8 90.8 0.0 37.7 52.3 72.0
Flip 72.2 a7.3 74.2 62,1 93.0 66,9
FIFA-1 70.4 05.2 736 642 G0.9 711
FIFA-2 591 239 59.8 489 a85.5 57.3

Average efficiencies of GSM and DCS handsets in free space

GSM DCS
Type T ° N m 1’ nc
(%) (%) (%) (%) (%) (%)
Helix 5.3 .7 6.9 4.9 50.8 9.8
Flip 5.7 90.2 5.1 5.8 91.5 6.3
FIFA-1 7.5 83.5 8.7 10.8 91.9 11.7
FIFA-2 3.4 65.2 5.7 10.7 85.0 12.7

Average efficiencies of GSM and DCS handsets in the “with head” position
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