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* Increasing interest in F (fibre to the Duplex Gigabit/second data transmission
home) and PON (passive optical : N
netwo)rks) (P P Home Access Network (HAN) . celiuiar-approach-based green communications
 Data rates of 100 Mbit/s and above (Optical wireless) « Home and Office suitability (range, coverage)
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Strategy
« narrow field-of-view (FOV) line of sight links combined §
with transmitter/receiver angle diversity will offer >
— large modulation bandwidth 3
—reduced ambient background noise level
- high efficiency of power usage for communications
— good coverage (overall)
« Cellular structure + MAC scheme -> seamless
communications and optimised transmit power
« Other advantages

Demonstration 1 - OW system

Key features T

« Cellular system, 3 cells for each BS/UT

« Hardware fast switching (handover)
between cells (total delay < 500ns)
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— Offers the potential for space division multiplexing ° Bid_irec(if)nal_communications at1.25 "1 20
capability (i.e. parallel Gbit/s links at different cells) Gbit/s with bit-error-rate (BER) below
T It and Recelve Modelll e U A o 10" (without FEC implementation)
= : i
ransmlt and Recelve Wodellng S giﬁ:}a « Range up to 3.5m, coverage area of

+ FOV modelling shows substantially high radiant
intensities required for a small change of FOV/

« Avalanche Photodetector (APD) offers better receiver
sensitivity compared to PIN-Photodetector (PIN-PD)
- reduced Tx power

45cm x 130cm (i.e. FOV of 9° x 25°)

« Digital output data is retimed
« Background light modelling showing ~3dB penalty

« Eye-safe compliance (class 1
- : transmitter)
between bright office lighting background and no-light B

scenarios > system is suitable for home/office use A R 0. L
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RSSI comparator
and decoder

Base-station (BS) / User-terminal (UT)
| functional block diagram

Transmitter
« Wavelength 825 nm
« Low ambient optical noise level
« Avoid commercial TV remote control | aser
» Good silicon detector response
« 10-degree full-angle diffuser to achieve
FOV and to meet eye-safe spec. Singlet lens
« Optical transmit power 25mW

Holographic
diffuser

Image of beam profile

Base statlon coverage area
« Simulation for a 2-D coverage receiving plane, with BS consists of 7 cells
« -32dBm received power is required to achieve a 10-degree coverage
(on 500um diameter photodetector)

Base-station
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« Optics % % . ;5%
« Interference filter - minimize ambient light g w g bl g Lo
« Lens system: offer a gain of factor 130 (5- Z\Dalan:(ner
degree half-angle) APD 3% s E
« 0.2mm?2 APD, -35dBm sensitivity, 850MHz . ik nge (m) o e
modulation bandwidth ) @) ! ®) ) @
« FOV of each receive cell is 10-degree ﬁ‘;’xﬂ:ﬁa‘:ﬁ&“ Link BER performance (_a( 1.25 Gbit/s, PRBS: 2‘5_— 1) against (a) Rang‘e. _(b) Total minimum
received power required per cell, and (c) Received power density within BS coverage
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Demonstration 1 achievement: 1.25 Gbit/s error-free bi-directional cellular-system communications with limited coverage area
Demonstration 2 target: (i) wider coverage area, (ii) more compact design, (iii) reduced energy consumption
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