1394b (i-Link)-Multimedia-Bus
Ubersicht

IEEE1394 Multimedia-Bus
Uberblick tber die Spezifikation und zukinftige Anwendungen

Nikolaus Schunk
Robert Bosch GmbH
FV/SLD-Hi

» Web-Information Uber IEEE1394

« Uberblick Uiber IEEE1394-Standards

« Uberblick Uiber IEEE1394b

* Inhouse-Anwendung und Marktprognosen

» Physical Layer Ausflihrung

« Funktionalitaten in POF-Ubertragungsstrecke

« allgemeine Kostenbetrachtung

« Automotive Anforderungen; Marktentwicklung; Gremien
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1394b (i-Link)-Multimedia-Bus
Ubersicht www-Adressen

Homepage: http://www.1394ta.com
Homepage Zayante: http://www.zayante.com/p1394b
Homepage HAVI: http://www.havi.org

Allgemeine Informationen zu finden auf Homepage von:
*Fujitsu Microelectronics

*|BM Microelectronics

*Philips Microelectronics

eTexas Instruments
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1394b (i-Link)-Multimedia-Bus
Ubersicht: 1394-Standards (Draft)

IEEE1394-1995: 1.Standard (Data-Strobe, 100-400Mb/s, 4,5m Cu-Kabel)

IEEE1394a-2000: Uberarbeiteter 1394-1995, Verbesserungen:

- Bus arbitration kirzer
- Bus reset kurzer
- neuer Buszustand: suspend-mode

IEEE1394b: neuer Standard, z.Zt. in Standardisierung, E/200x

- komplett neues Busmodell, neben Baum- auch Ringstruktur moglich
- neue Medien: POF, HPCS, MMF, STP,UTP ; neuer Beta-Mode mit 8b10b-Cod.
- neue Busarbitrierung; BOSS-Prinzip, aber auch rickwarts kompatibel zu 1394a

IEEE1394.1: Draft mit Inhalt: Bus-Bridges; IIC for instrumentation and
industrial control; DPP for consumer cameras/ printer
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1394b (i-Link)-Multimedia-Bus
Ubersicht: 1394b-Medium -Lange -Bitrate

BOSCH

Linge 100 200 400 800 1600 (3200
9 Mbit/s Mbit/s Mbit/s Mbit/s Mbit/s Mbit/s)
UTP5 100m ]
POF 50m ] ] I (25m)
HPCS 100m [ ] [ ]
MMF 100m [ ] [] [ []
STP 4,5m [ ] [] [ ] []
STP
(1394a) 4,5m ] ] L]
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1394b (i-Link)-Multimedia-Bus
1394 is more than a bus! ,1394 is A Network!“

ind Weitergaberecht, bei uns.

auch fur den Fall von Schutzrechtsanmeldungen. Jede Verfiigungsbefugnis, wie Kopier- u

Tree (|EEE1394b) technical bitrate [Mbit/s] 100,200,400,800,1600,3200
—=_——~= |data transport isochronous, asynchronous
aspects peer to peer

security of device high (leaf), Ring

failure middle (branch)

extendability very easy, hot-plugging

scalability already in the standard

number of devices on |63

the bus 65536 (Bridges)

total number of 2n

transceivers

opt. functionality on | point-to-point (bidirectional)

_ the Bus
éﬁ:ﬁ, Ring economical standardisation worldwide Multimedia standard
Market-potential 100%
aspects | \yitimedia)

synergy high (application-, driver-, net
manag-ment-software)

decline in price very high: logic chips
moderate: FOT

total costs (relative) >1: at the startup phase
<1: Start MM-Inhouse

fit for future yes

communication with yes

portable devices

© Alle Rechte bei Robert Bosch GmbH,
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1394b (i-Link)-Multimedia-Bus
Interaktiv Digital Home Network

Colin Whitby-Strevens
1394 Interactive Home
Network Architecture,
1394workshop, Cebit2000,
23.02.2000
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Inhouse-Multimedia-Network
DBS-LMDS-IEEE1394Db interoperability

LMDS/ N

Home —

Server
A T 0 e C
D D ] ] [ IEEE1394b
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IEEE1394b Inhouse-Multimedia-Network

Digi TV
ADR

DBS-satellite

1

LMDS

Home
Server

Multimedia-
Net []

BOSCH

Multimedia-
[] Net
Multimedia- Multimedia- Multimedia-
[ Net LTV PC. | Net B Net
| bus | bus FTTH
[] [bridge ["1IEEE1394b L [ B e —

- - - § LJ )
800...3200Mbit/s high speed backbpne Home ADSL

Server
FVI/SLD-Hi NS 19.10.00

ind Weitergaberecht, bei uns.

© Alle Rechte bei Robert Bosch GmbH, auch fiir den Fall von Schutzrechtsanmeldungen. Jede Verfiigungsbefugnis, wie Kopier- u



IEEE1394b Inhouse-Multimedia-Network
nysical Layer, market segments and drivers
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P.Polishuk,“1394 Market Potential for POF*,
Proc. POFworld‘99,pp.115-136, San Jose
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IEEE1394b Inhouse-Multimedia-Network
market segments and drivers

Market drivers

Network market segments

o

*1999-2002: DTV penetrates the

mass market

*2006: over 12 million sets sold
*480i-720-1080, Firewire enabled
*Direct-view 35” sets
*DLP & Plasma big screens

¢ Small Office/Home
Office
— internet and networks
— office performance at home
* Home Entertainment
— video, home theater, whole

. sezzl:?:yA(/ivr{CT:g;:;d\i?deo) mSOHO/networks +2006: All US stations must
« And the rest (automation, m Entertainment broadcast digitally (HDTV or
etc.) ¢ Security SDTV)- or risk license loss!
— but beware of hype, o +2008: Over 50% of TV sets
i E Other
‘r‘eSlStrine ar’]’dbgslr(‘lera;: sold in the US will be digital
sma ome” backias %

LEVITDI

M.Cerasuolo, ,Home Networks, Market Drivers, Technologies and Trends, POFworld‘99, pp.60-64,
San Jose

© Alle Rechte bei Robert Bosch GmbH, auch fiir den Fall von Schutzrechtsanmeldungen. Jede Verfiigungsbefugnis, wie Kopier- und Weitergaberecht, bei uns.
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1394b (i-Link)-Multimedia-Bus
Vergleich: Cu-LWL-Ubertragungsstrecke
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Optobus for Multimedia-Application
Physical Layer, Warum POF?

57 4.5m doppelt geschitztes twisted pair Kabel

I Kabel nicht reparierbar

00T]

sehr komplizierte Me3technik (TDR) zur Fe hlerlokalisie rung

Cu- versus POF- Bus

Trans- Trans-
ceiver ~.ceiver

plug plug X
/ \ PD

leicht zu reparieren
CLED !>

1
4 CSEL @ Pg? L >4.5m ‘
. O € reLeD

sehreinfache optische Lichtleistungsmessung
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1394b (i-Link)-Multimedia-Bus

Transceiver-Aufbau

Z§RC LED

circuit

Low powe r mode]
signal detect

FOT-
Phys-
Interface
Trans-
mitter- data_out
Driver
Sleep-signal

amp
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1394b (i-Link)-Multimedia-Bus
Transceiver-Physical Layer Auslegung

LED-

driver
post-
amp

Most-FO
housing

Integrated
PHY and
LINK
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lu socket BETA- | | |NK
p g ONLY
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1394b (i-Link)-Multimedia-Bus

eye-
safety

I:)TX

Transmitter-Fiber
coupling loss

Physical Layer, Limits of POF transmission line

saturation of
the receiver

A

Pigtai
loss

>

power budget

<

loss of inline-
fiber coupling

loss of POF
transmission line

with inline-couplin

loss of inline-
fiber coupling

Fiber -Receiver
coupling loss

>

power budget
without inline-coupling

RX

Receiver power

for BER = 1071°
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Optobus for Multimedia-Application
Physical Layer, Functionality on POF cable

POF- poF: characterisation: measurement of
Plug imm ug
POF
@ }:' transmission loss
in-line in-line
POF- . POF-
coupling 1 couplin
Plug — Prgrl? ~oupiing — Plug transmission loss
# ' } @ : j: coupling loss
POF-
Plu
POF- imm ' d transmission loss
Plug POE 3dB-splitter splitting loss
ﬂ @ ‘ splitting ratio
POF-
—— > Plug .. |
POF- — — transmission loss
1 — N x N — coupling loss
Plug mm — = it
POF [ [ — star — splitting loss (N x N)
# * i coupl_er — uniformity (N x N)
@ O H == (passiv) — excess loss (N x N)
| — — i—>
— —
POF- WDM- Imm WDM- POF- transmission loss
Plug  MUX 650nm POF MUX Plug insertion loss (WDM-MUX)
] = = = i crosstalk (near-, far-end)
@ 520nm
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Optobus-Multimedia

Kostenbetrachtung fur opt. Transceiver

~~  HEBERPTACLE

Messungen an

Gehéause | Ankopplung | Bauteil

Bauteilkosten Niedrig Niedrig Niedrig | Degressiv mit
Stiickzahl

Justage-/Aufbaukosten | Niedrig Niedrig Niedrig
Fixkosten/

MeRkosten Hoch Hoch | oo el
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o Gesamtkosten

o mit Einzelmessung

X

- Fixkosten
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o

jedem Bauelement

Fixkosten
(stochastische

Probem essungen)

Stickzahl
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Optobus for Multimedia-Application
cost decline line for the FOT

BOSCH
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Multimedia-Optobus im Kfz
Strukturvergleich 1394b, MOST, MML

a IEEE1394b
- bidirektionaler
serieller Bus
IEEE (100...3.200Mb/s)
1394

MOST

unidirektionaler
serieller Bus
(Ring)
24,5Mb/s
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Multimedia-Optobus im Kfz
Spezielle Automobil Anforderungen

Automotive Anforderungen

Betriebstemperaturbereich: -40°C bis +85°C

Kuschiri-Stec kerkriterium

Steckergehause

FOT

Faserstirnflache nach innen
versetzt, Schmutz- und
Versteckschutz
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Multimedia-Optobus im Kfz
Spezielle Automobil Anforderungen

Leistungsverbrauch

Modus
A 8
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Market forecast for automotive MM-bus

Projected Optical Nodes

?ﬁ-"qunntit}f:’l"o.-’[illinn units
180 -
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[ Penetration of

optical bus in %

B number of optical
nodes

] Total WW Car
Production

Peter Peisker, Tl

2002 2005 2010 1394 workshop
Cebit 2000

EUROPEAN MIXED SIGNAL DSP SOLUTIONS B oxas
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Multimedia-Optobus im Kfz
Uberblick: Gremien fir Automotive MM-Bus

MOST-Konsortium

ERTICO: European Road Transport Telematics Implementation
Coordination Organisation

AMI-C: Automotive Multimedia Interface-Collaboration
IDB-forum: international data bus-forum; IDB-C(120kBit/s), IBD-M
1394AuWG: 1394 Automotive working group, founded Feb. 2000,

49 companies, in cooperation with 1394TA, 1394PMWG,
1394CCWG
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