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3.3-V IEEE 1394-1995 Backplane PHY

FEATURES » Logic Performs System Initialization
« Provides a Backplane 1394 Environment That Arbitration Functions. Encode And Decode
Supports an Asynchronous Transfer Rate of Functions Included for Data-Strobe Bit Level
50 or 100 Mbits/s Across 2 Etches Encoding. Incoming Data Resynchronized to
« Single 3.3-V Supply Operation With 5-V Local Clock.
Tolerance on the Transceiver Receive « Operates Over the Extended Temperature
Interface Ranges of 0°C to 70°C (no suffix), —40°C to
« Allows Utilization of 3-State Drivers as Well 85°C (I suffix), and —40°C to 105°C (T suffix)
as Open-Collector Drivers e Packaged in the Very Compact 48-Pin 7 x 7 x
. Software Compatible With the TSB14CO1APM 1 mm PFB Package
«  Enhanced Compatibility With the 1394 Cable ' IEEE Std 1394a-2000, IEEE Standard for a High
Link Layer. Compatible With 1394-1995 and
1394a-2000 Link Layers; PHY/link Interface is @ |EEE Std 1394-1995, IEEE Standard for a High Performance

Serial Bus

1394a Compliant?! ©
. Implements technology covered by one or more patents of
23
* Supports Provisions of IEEE 1394-1995 Apple Computer, Inc. and ST Microelectronics.

¢ Extensive Testability and Debug Functions
Added. Expanded Register Set Including
Automatic Saving of ID and Priority for Last
Node Winning Arbitration

e« 100 MHz or 50 MHz Oscillator Provides
Transmit, Receive Data, and Link Layer
Controller (LLC) Clocks

DESCRIPTION

The TSB14AA1A (TSB14AA1A refers to all three devices: TSB14AA1A, TSB14AA1AIl, and TSB14AA1AT) is the
second-generation 1394 backplane physical layer device. It is recommended for use in all new designs instead
of the first generation TSB14CO1A. It provides the physical layer functions needed to implement a single port
node in a backplane based 1394 network. The TSB14AA1A provides two pins for transmitting, two for receiving,
and two pins to externally control the transceivers for data and strobe. In addition to supporting open-collector
drivers, the TSB14AA1A can also support 3-state® (high-impedance) drivers. The TSB14AA1A is not designed
to drive the backplane directly; this function must be provided externally. The TSB14AAlA is designed to
interface with a link-layer controller (LLC), such as the TSB12LV01B, TSB12LV32, TSB12LV21B, etc.

The TSB14AAlA requires an external 98.304-MHz reference oscillator input for S100 asynchronous only
operation or 49.152-MHz for S50 asynchronous only operation. Two clock select pins (CLK_SELO, CLK_SEL1)
select the speed mode for the TSB14AA1A. For S100 operation, the 98.304-MHz reference signal is internally
divided to provide the 49.152-MHz system clock signals used to control transmission of the outbound encoded
strobe and data information. The 49.152-MHz clock signal is also supplied to the associated LLC for
synchronization of the two chips and is used for resynchronization of the received data. For S50 operation, a
49.152-MHz reference signal is used. This reference signal is internally divided to provide the 24.576-MHz
system clock signals for S50 operations.

During packet transmit, data bits to be transmitted are received from the LLC on two parallel paths and are
latched internally in the TSB14AA1A in synchronization with the system clock. These bits are combined serially,
encoded, and transmitted as the outbound data-strobe information stream. During transmit, the encoded data
information is transmitted on TDATA, and the encoded strobe information is transmitted on TSTRB.

(1) 3-State means a driver may drive high, low, or may be placed in a high-impedance state

2 Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
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During packet reception, the data information is received on RDATA and strobe information is received on
RSTRB. The received data and strobe information is decoded to recover the received clock signal and the serial
data bits, which are resynchronized to the local system clock. The serial data bits are split into two parallel
streams and sent to the associated LLC. The PHY-Link interface has been made compliant to IEEE 1394a—2000
including timing and transfer of register O to the link-layer automatically after every 1394 bus reset.

The TSB14AA1A is a 3.3 V device that provides LVCMOS level outputs. The TSB14AA1A is an asynchronous
only device.

NOTE:

This product is for high-volume applications only. For a complete datasheet or more
information contact support@ti.com.

2 Submit Documentation Feedback
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty

TSB14AA1AIPFB ACTIVE TQFP PFB 48 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)

TSB14AA1AIPFBG4 ACTIVE TQFP PFB 48 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)

TSB14AA1APFB ACTIVE TQFP PFB 48 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)

TSB14AA1APFBG4 ACTIVE TQFP PFB 48 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sbh) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MsSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.

Addendum-Page 1
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PFB (S-PQFP-G48)

PLASTIC QUAD FLATPACK
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NOTES: A.
B.
C.

All linear dimensions are in millimeters.
This drawing is subject to change without notice.
Falls within JEDEC MS-026

{‘ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



LAND PATTERN

PFB (S—PQFP—-G48)

Example Board Layout

Example Stencil Design

(Note C) (Note D)
L NN
1,35 —f—a—=—|
[ [ — —
[ [ — —1
[ [ — —
[ [ — —
[ [ — —
[ [ — | —
[ [ 8.5 — — 8.5
[ [ — —
[ [ — —1
[ [ — —1
[ [ — —1
[ [ — — 1
| ' JB000Onua00——
/|
8,0 ————» — 8,5 -—
l
I
Non Solder Mask Defined Pad
/ - h \ Example
Pad Geometry
— | |- \ (Note C)
/ /
\ 1,4 —»‘«— /
0,05 Example
\ Al Around Solder Mask Opening
N Y (Note E)
~__ _—

4209366 /A 03/08

NOTES: All linear dimensions are in millimeters.
This drawing is subject to change without notice.

Publication IPC-7351 is recommended for alternate designs.

contact their board assembly site for stencil design recommendations.
E. Customers should contact their board fabrication site for solder mask

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.

Customers should
Refer to IPC-7525.
tolerances between and around signal pads.
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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 TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of Tl 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. Information of third parties may be subject to additional
restrictions.

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 Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

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

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics Wwww.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and www.ti.com/automotive
Automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions  www.ti.com/Iprf
TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated



