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Key Parameters
Core: PMMA
O O Core diameter: 1 mm
o _ NA: 0.5
O M boymer Multimode Bandwidth: 50Mhz.100m
28011000 2001230 100140 Jacket diameter: 2.2 mm
Attenuation: 170 dB/km
O [ i Min attenuation: 650 nm Min
Multimode Multimode Singlemode bend rad|u§: 25 mm
GOF GOF GOF Max operating temp: 85°C
62.5/125 50125 8125

GOF=Glass Optical Fiber

#'= MITSUBISHI RAYON CO.LTD.
2% Mitsubishi International Corporation



MOST POFin Cars MOST® 25

Firecomms is a leading supplier
of Fibre Optic Transceivers for
MOST Networks

MOST25 Implemented in cars since
2001

Total 12 million Rx Tx Transceiver pairs
sold in 2006, approx. 15 million in 2007
Over 45 car models supporting MOST

— BMW, Daimler Chrysler, Audi, VW, Land
Rover, Saab, Fiat, Mitsubishi, Jaguar,
Volvo, Hyundai and Porsche

Performance
— Max 25 Mbps (equivalent to 16 audio
channels), Baud rate of 50 Mbps
— Optical budget: Min input power -10
dBm, Min receive power -23 dBm
— -40°C to 95°C

— 15 Year operational life span f\ <
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Automotive POF Integrated Transceivers

for MOST25
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FCM110-R; FCM110-D
50 Mbps MOST25 (1.1) Compliant

(1.1) Systems

/ Shielding

Plastic Housing

Tx and Rx Fibre Optic Transceivers

660 nm RCLED based high temperature emitter
Automotive approval for use in BMW, DC, Audi, Volvo, VW, Hyundai etc

Highest optical budget -2 to -28 dBm ~J
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POF Market Trend

Automotive . DS e
— Advanced digital entertainment e e

networks (MOST 1.1) ==
— Early adopter of POF
— Technology Innovator
— Low Cost

— Driven High Reliability & QoS

Amplifier

Security System Microphone
- Volee Recognition

- Voice Activator

Consumer Applications

— Emerging digital entertainment
networks (IPTV)

— Technology exploiter
— Needs Low Cost
— Needs good signal integrity
mJ ,A.
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IPTV-over-ADSL Network

E Local Loop

ADSL/ADSL2+

Typical Customer Setup

Local Loop
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Mdm Phone

Typical Customer Setup
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Out-of-sequence Packet loss |

¥ Packet loss, latency lead & jitter
— Pixelation
— Tiling
— Out of sequence segments
— Loss of audio
— Synchronization (lip-sync)
I Packet loss must be <1 %
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IPTV-over-xDSL Network

E Networking Technologies

Catb5e

Wireless: 802.11b/g

Powerline Communication (HomePlug)
MOCA (Coax)

HpmePNA{phone-tnes€Coax)

TV HEAD END

Local Loop
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HIGH § ID‘ . :
X : ADSL/ADSL2+
VIDED ON DEMAND - / oA Local LOOP
SERVER { A\
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E New Alterntive: Plastic Optical Fiber (POF)

Excellent signal integrity: point-to-point link
No bandwidth contention

Extremely easy to install; self installation option
available

Install along power lines: No EMI issues

Modem

Typical Customer Setup
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OptoLock® Enabled Fast Ethernet Media Converter

1. Cut to desired length 2. Separate the fibre

3. Insert into OptoLock 4. Lock fibre intﬁd(a?é\j .
irecomms
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Self Install / Retaill / OEM Home Kits

[ abcart e | Broducts |8 Patners | 8 Smwa |8 Recrutmmsnt

e mop POF

Plastic Optical Fiber

EDL300T-120
Maak eenvoudig verbinding tussen

br mortd or catalugus numbs .- te c h n e t Ix 2 ethernet aansluitingen met de
|m il plastic optical fiber kit!

empowerng broadband networks
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POF Product Eco-System
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Gbps over SI-POF

Product Product Fiber Diameter
Manufacturer

Name Number Structure  Material Core/Fiber (mm)

Mitsubishi Rayon Eska Mega MH4002 Step-index PMMA 0.980/1.00 0.300 10

m
Lo

Lol Sep Mesare Colbeae ifles  Hep winzer a7

= 665 nm VCSEL

=1 = 1 9% TTF 450,000 hrs (30% drop
F w‘ : In power)
] =
o == = Data rates up to 1.25 Gbps
o} e = (0°C to 50°C Operating
& X B B L = temperature
=315 ”_' e = SMI or OptoLock® POF interface
i'" i—: 1—";:":1 m"‘—’mﬁm l"‘"‘":’ = Single 3.3V power supply
=l — = CML-compatible interface
2 =iF| = Gigabit Ethernet and IEEE1394
S | S800
z = .
g‘ %‘ = |ndustry standard 1x9 footprint
A= — OptoLock®
W-K. JI11wHI#W il o W Hm"'m m /\ \j
QR QB | e | v | B W | 50 Firecomms

Photonic Communications Technology



Extended Reach Gbps SI-POF

10.000

& POF-AC results with NRZ
and passive equalizing

BRmax [Mbit/s]

3.000 [ with 650 nm laser and

DMT modulation

: 0
1.000 O :
= © with 650/470 nm LED and

DMT modulation

300 ML 0 limig

- iy e Jpor [m]
o 20 30 40 60 80 100

Fig. 2: Capacity of the Ad4a™ SI-POF, based on the 3 dB bandwidth and in laboratory experiments
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OFC/NFOEC 2008
OWB3.pdf

Low-Cost and Robust 1-Gbit/s Plastic Optical Fiber Link
Based on Light-Emitting Diode Technology

S.C.J. Lee'”, F. Brever'”, S. Randel, O. Ziemann'¥, H.P.A. van den Boom'", A.M.J. Koonen
(1) COBRA Research Institute, Technical University of Eindhoven, F.O. Box 513, 5600 MB, Eindhoven, the Netherlands. (2) Institute for
Commurnications Engineering, Technische Universitdt Miinchen, Arcisstrasse 21, 80290, Munich, Germany. (3) Siemens AG, Corporate
Technology, Information & Communications, Otto-Hahn-Ring 6, 81739, Munich, Germany. (4) POF Application Center, Wassertorstrasse 10,
KRG, Nuremberg, Germany. E-mail: s.cjlee@tuenl

Abstract: 1-Gbit/s transmission is demonstrated over 50 m of step-index PMMA plastic optical
fiber (1-mm core-diameter) using a commercial light-emitting diode. This is enabled by use of
discrete multitone modulation with up to 64-QAM constellation mapping.

©2008 Optical Society of America

OCIS codes: (060,2330) Fiber optics communications; (060.4080) Modulation
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Perfluorinated Plastic Optical Fibre

Keio University
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40 Gbps over Perfluorinated POF
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Fig. 2 Eye diagrams for 100 m of 50 pm GI-PF-POF
for (a) 10 Gb/s (b) 20 Gb/s (c) 30 Gb/s (d) 40 Gb/s.
(PRBS 2°'-1).

OFC/NFOEC 2008  Arup Polley and Prof. Stephen E. Ralph

School of Electrical and Computer Engineering

oW BZ.pdf Georgia Institute of Technology
777 Atlantic Drive, Atlanta Georgia 30332-0269
stephen.ralph(@ece.gatech.edu



EU Support for POF

I EU Supported projects
— BREDSELSs (Visible VCSEL Technology)

— AGATHA (Green GalnN devices for POF
Applications)

— HOME PLANET (IEEE1394 Transceivers for POF)

— POF-ALL (100 Mbps over 200 m of POF for Access
Applications)

— POF-PLUS (1-10 Gbps over SI-POF)
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SEVENTH FRAMEWORK
PROGRAMME

# 1Gbps access speed, and extension
to 10Gbps for long-term future-proof
solutions: Fibre-to-the-Box

B Physical layer compatibility with
existing wireless protocols such as
WiFi and WiMax, and future emerging
wireless such as UWB;

B Extreme ease of installation, thus
lowering Cost of Ownership (CoO)
expenditures;

®# High Quality of Service (QoS) over
cabled non-shared links for video
applications

FP7: POF-PLUS

10,000 km 4 trans oceanic
1,000 km- single mode fiber trans continental
100 km- metro networks
10 km c
1 km- access networks .9
8 building networks S
S 100 m g £
% 10 m- apartment, cars g
© 1Tm- POF | intra device links
10 cm copper on board links
1cm . -
1 mm intra chip links
1970 1980 1990 2000 2010 2020 year
Fig. 1: possible evolution scenario for optical networks
~J
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POF Market, Eco-System & Opportunity

Pros & Cons

Japan: POF Manufactures & Developers

Europe: Early adopter, automotive, consumer
Technology roadmap Gbps over POF

New market opportunities: North/South America, China

Standards: Fibre & Cables

Marketing: POF needs to compete with strong alliances
such as Wireless,Power Line Communication,
HomePlug, HomePNA,, MOCA etc.
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Thank you for your attention
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