@J TEXAS INSTRUMENTS

Technology for Innovators"

1394 (FireWire®)

Overview

IEEE 1394 high-speed interconnection enables simple, low-cost, high-bandwidth real-time data connectivity between many types of electronic equipment.
As a multimedia network standard, 1394 is ideally suited for consumer electronics, computers and peripherals. It is also ideal for situations that
benefit from true peer-to-peer operation and maximum flexibility. 1394 is self-configuring, has strong power management/distribution capabilities and
robust error-detection that make it a leading choice in control applications, especially those that also need to accommodate streaming multimedia.

The new 1394b technology enables higher performance (up to 3.2 Gbps), longer distances (up to 100 meters) and a variety of cable media to fit any
application (STP, UTP. POF and GOF), making it excellent for home networking and high-speed data transfer applications. For example, in long-haul
applications such as home networking, 1394b is capable of 100 Mbps over 100 meters of unshielded twisted pair Category 5 cable (called CAT5 or
UTP5). For high-speed applications, Tl offers a 1394b chip set that enable speeds up to 800 Mbps for applications such as video-on-demand or
backing up a RAID array. Tl 1394b is backward-compatible to 1394a.

Design Considerations

Physical-Layer Selection Issues

e The 1394 PHY layer should support the
minimum number of nodes or ports
required by the end-product. Having two
ports permits spanning to other devices
on the bus through daisy-chaining. Three
or more nodes enables branching or hub
capabilities.

e Will the end-product need DC isolation at
the 1394 interface? The cable does not
provide a DC-isolated path from node-to-
node. In cases where there’s a possibility
for the various equipment connected
across 1394 to be at different ground
potentials or different power domains,
the grounds may need to be isolated from
each other to prevent excessive currents
and noise. However, the ground signal on
the 1394 cable must not be DC-isolated
from the PHY power-distribution ground
plane. Thus when DC isolation between
units is required at the 1394 interface, it
is frequently performed at the PHY- and
link-layer interfaces—often through the
use of special 1/0 cells that allow for
capacitive-coupling of the PHY-link signals.

e While the EIA-775 specification requires
a minimum speed of 200 Mbps at the
1394 interface, using a 400-Mbps PHY is
recommended. Slower nodes present on
the bus can be a source of speed traps.
Almost all 1394 silicon available today is
already 400-Mbps capable.

e The suspend/resume feature of the PHY
layer lets two currently inactive ports
achieve low-power states while maintain-
ing their connection status. It also permits
them to quickly resume operation as soon
as they detect an applied port-hias voltage.

Link-Layer Selection Issues
e What kind of data needs to be transferred?

Some link controllers are designed to
implement specific data protocols over
1394, such as the serial-bus protocol

2 (SBP-2) for mass storage or IEC 61883-4
for MPEG-2 transport, and some are
designed as general purpose.

What is being interfaced to 13947 If the
system has PCI, consider one of the
PCI/OHCI links. Applications involving
streaming compressed audio/video usually
require a link from the iceLynx family.
Other Tl links have interfaces for external
processors/memory or are dedicated for a
peripheral function (camera/storage).

e For audio/visual (A/V) applications,

different types of A/V data require different
formatting and transmission methods on
1394. Specifically identifying which types
of A/V is to be supported is fundamental
to choosing the right 1394 chip-set for the
digital set-top box (DSTB) or digital TV
(DTV) design. Standards define how to
carry MPEG-2 transport streams in both
digital video broadcasting (DVB) format
and in DirecTV format, which have different
packetization schemes.

Another aspect of the link-layer that
should be considered is the amount of
data-buffer memory supported. Typically,
the more bandwidth an application
requires, or the more simultaneous
isochronous/asynchronous traffic that
needs to be supported, the larger the
buffer memories required.

e As the number of simultaneous isochro-

nous channels present goes up, or the bit
rate of an individual stream increases, the
receive buffer needs to be larger.

Technical Information
® 1394-1995 is an IEEE designation for a

high-performance serial bus. A revision to
this standard has been published as IEEE
1394a-2000, and clarifies as well as adds
to portions of the IEEE 1394-1995 standard.
The 1394b standard increases the speed
of 1394 to 800, 1600 and 3200 Mbps, as
well as providing new connection options
such as plastic optical fiber (POF), glass
optical fiber (GOF) and UTP-5. This serial
bus defines both a back-plane (for example,
VME, FB+) physical layer and a point-to-
point, cable-connected virtual bus. The
back-plane version operates at 12.5, 25
or 50 Mbps, whereas the cable version
supports data rates of 100, 200, 400, 800
and 1,600 Mbps across the cable medium
supported in the current standard. Both
versions are totally compatible at the
link-layer and above. The interface standard
defines transmission method, media and
protocol.

Applications of the cable version are the
integration of I/0 connectivity of personal
computers, peripherals, and consumer
electronics using a low-cost, scalable,
high-speed serial interface. The 1394
standard provides services such as
real-time I/0 and live connect/disconnect
capability for devices including storage
(HDD, CD-ROM, CDRW, MO, ZIP, RAID,
SAN, etc.), printers, scanners, cameras,
set-top boxes, HDTVs and camcorders.
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e Applications of the cable version are the
integration of /0 connectivity of personal
computers, peripherals, and consumer
electronics using a low-cost, scalable,
high-speed serial interface. The 1394
standard provides services such as real-
time 1/0 and live connect/disconnect
capability for devices including storage
(HDD, CD-ROM, CDRW, MO, ZIP, RAID,
SAN, etc.), printers, scanners, cameras,
set-top boxes, HDTVs and camcorders.

Key Features

e Real-time streaming of audio and video

e High-speed: up to 400 Mbps with IEEE
1394-1995 and 1394a-2000, up to 1, 2
and 4 Gbps with 1394b

e Plug-and-play hot pluggable

e Peer-to-peer communication

e Small, durable and flexible cable and
connectors

e Memory-mapped architecture

e Seamless I/0 interconnect

1394b Advantages

e Faster: speeds from 800 Mbps to
3200 Mbps

e Longer distances: 100 meters with GOF
and CAT5; 50 meters with POF

e T11394b is bi-lingual: communicates in
1394a and 1394b modes

e More cabling options: STP. CAT5, POF, GOF

e More efficient: BOSS arbitration

e More user-friendly: loop-free build allows
any topology and redundancy

Selection Guide

Voltage | Data Rate
Device (V) (Mbps)
1394 Physical Layer Controllers
TSB14AA1A 1 3R up to 100
TSB41AB1 1 81 up to 400
TSB41AB2 2 3R up to 400
TSB41AB3 3 8 up to 400
TSB41BA3B 3 3R up to 400
TSB41LVO04A 4 81 up to 400
TSB41LVO0BA 6 88 up to 400
TSB81BA3D 3 18,33 up to 800

“Suggested resale price in U.S. dollars in quantities of 1,000.

Package(s) Description
48 TQFP IEEE 1394-1995, 3.3-V, 1-port, 50/100-Mbps, backplane PHY controller 5.90
48/64 HTQFP, IEEE 1394a 1-port cable transceiver/arbiter 1.50
64 HTQFP IEEE 1394a 2-port cable transceiver/arbiter 1.85
80 HTQFP IEEE 1394a 3-port cable transceiver/arbiter 3.00
80 TQFP 1394h-2002 3-port physical layer device 6.50
80 HTQFP |EEE 1394a 4-port cable transceiver/arbiter 6.50
100 HTQFP IEEE 1394a 6-port cable transceiver/arbiter 6.40
80 HTQFP High-performance 1394b s800 3-port cable transceiver/arbiter 5.55
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IEEE 1394b 3-Port Cable Transceiver/Arbiter
TSB81BA3D

Get samples, datasheets and app reports at: www.ti.com/sc/device/TSB81BA3D

Key Features Applications

e Compliant with [EEE 1394b-2002, IEEE e Storage devices
1394a-2000 and 1394-1995 standards e Consumer electronics

e 3 Bilingual 1394 Ports e 1394B PC ports

© 1394b (Beta) Mode at s400 and s800
© 1394a (Data Strobe -DS) Mode at s100,
$200 and s400
e |nteroperable with link layer controllers using
3.3-V supplies and other 1394 PHY's using
1.8-V, 3.3-V and 5-V supplies
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Tl Worldwide Technical Support

Internet

Tl Semiconductor Product Information Center
Home Page
support.ti.com

Tl Semiconductor KnowledgeBase Home Page
support.ti.com/sc/knowledgebase

Product Information Centers

Americas

Phone +1(972) 644-5580

Fax +1(972) 927-6377

Internet/Email support.ti.com/sc/pic/americas.htm

Europe, Middle East, and Africa

Phone

Belgium (English) +32(0) 27 45 54 32
Finland (English) +358 (0) 9 25173948
France +33(0) 13070 11 64
Germany +49(0) 8161 80 33 11
Israel (English) 180 949 0107

Italy 8007911 37
Netherlands (English)  +31 (0) 546 87 95 45
Russia +7(4) 9598 10 701
Spain +34 902 35 40 28

Sweden (English) +46 (0) 8587 555 22
United Kingdom +44 (0) 1604 66 33 99
Fax +49) (0) 8161 80 2045

Internet support.ti.com/sc/pic/euro.htm
Japan
Fax International +81-3-3344-5317

0120-81-0036

Internet/Email International support.ti.com/sc/pic/japan.htm
Domestic WwWw.tij.co.jp/pic

Domestic

Technology for Innovators and the black/red banner are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.

Asia
Phone
International +886-2-23786800
Domestic Toll-Free Number
Australia 1-800-999-084
China 800-820-8682
Hong Kong 800-96-5941
India +91-80-41381665 (Toll)
Indonesia 001-803-8861-1006
Korea 080-551-2804
Malaysia 1-800-80-3973
New Zealand 0800-446-934
Philippines 1-800-765-7404
Singapore 800-886-1028
Taiwan 0800-006800
Thailand 001-800-886-0010
Fax +886-2-2378-6808
Email tiasia@ti.com or ti-china@ti.com
Internet support.ti.com/sc/pic/asia.htm
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to
discontinue any product or service without notice. Customers should obtain the latest relevant information
before placing orders and should verify that such information is current and complete. All products are sold
subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent
Tl deems necessary to support this warranty. Except where mandated by government requirements, testing
of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible
for their products and applications using Tl components. To minimize the risks associated with customer
products and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any TI patent
right, copyright, mask work right, or other Tl intellectual property right relating to any combination, machine,
or process in which Tl products or services are used. Information published by TI regarding third-party
products or services does not constitute a license from Tl to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or
other intellectual property of the third party, or a license from TI under the patents or other intellectual
property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices.
Reproduction of this information with alteration is an unfair and deceptive business practice. Tl is not
responsible or liable for such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for
that product or service voids all express and any implied warranties for the associated TI product or service
and is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications
Amplifiers amplifier.ti.com Audio www.ti.com/audio
Data Converters dataconverter.ti.com Automotive www.ti.com/automotive
DSP dsp.ti.com Broadband www.ti.com/broadband
Interface interface.ti.com Digital Control www.ti.com/digitalcontrol
Logic logic.ti.com Military www.ti.com/military
Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork
Microcontrollers microcontroller.ti.com Security www.ti.com/security
Low Power Wireless www.ti.com/lpw Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless
Mailing Address: Texas Instruments
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