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Dual/Single Socket CardBus and UltraMedia Controller With Integrated 1394a-2000 OHCI

Two-Port PHY/Link-Layer Controller With Dedicated Flash Media Socket

FEATURES

A

PC Card Standard 8.1 compliant

PCI Bus Power Management Interface
Specification 1.1 compliant

Advanced Configuration and Power Interface
(ACPI) Specification 2.0 compliant

PCI Local Bus Specification Revision 2.3
compliant

PC 98/99 and PC2001 compliant

Windows Logo Program 2.0 compliant

PCI Bus Interface Specification for
PCI-to-CardBus Bridges

Fully compliant with provisions of IEEE Std
1394-1995 for a high-performance serial bus
and |IEEE Std 1394a-2000

Fully compliant with 1394 Open Host
Controller Interface Specification 1.1

1.5-V core logic and 3.3-V I/O cells with
internal voltage regulator to generate 1.5-V
core Vee

Universal PCl interfaces compatible with
3.3-V and 5-V PCI signaling environments
Supports PC Card or CardBus with hot
insertion and removal

Supports 132-MBps burst transfers to
maximize data throughput on both the PCI
bus and the CardBus

Supports serialized IRQ with PCl interrupts
Programmable multifunction terminals
Many interrupt modes supported

Serial ROM interface for loading subsystem
ID and subsystem vendor ID
ExCA-compatible registers are mapped in
memory or I/O space

Intel 82365SL-DF register compatible
Supports ring indicate, SUSPEND, and PCI
CLKRUN protocols

Provides VGA/palette memory and 1I/O, and
subtractive decoding options, LED activity
terminals

FireWire is a trademark of Apple Computer, Inc..
i.LINK is a trademark of Sony Corporation of America.

Fully interoperable with FireWire™ and
i.LINK™ implementations of IEEE Std 1394

Compliant with Intel Mobile Power Guideline
2000

Full IEEE Std 1394a-2000 support includes:
connection debounce, arbitrated short reset,
multispeed concatenation, arbitration
acceleration, fly-by concatenation, and port
disable/suspend/resume

Power-down features to conserve energy in
battery-powered applications include:
automatic device power down during
suspend, PCl power management for
link-layer, and inactive ports powered down,
ultralow-power sleep mode

Two IEEE Std 1394a-2000 fully compliant
cable ports at 100M bits/s, 200M bits/s, and
400M bits/s

Cable ports monitor line conditions for active
connection to remote node

Cable power presence monitoring

Separate cable bias (TPBIAS) for each port
Physical write posting of up to three
outstanding transactions

PCI burst transfers and deep FIFOs to
tolerate large host latency

External cycle timer control for customized
synchronization

Extended resume signaling for compatibility
with legacy DV components

PHY-Link logic performs system initialization
and arbitration functions

PHY-Link encode and decode functions
included for data-strobe bit level encoding
PHY-Link incoming data resynchronized to
local clock

Low-cost 24.576-MHz crystal provides
transmit and receive data at 100M bits/s,
200M bits/s, and 400M bits/s

Node power class information signaling for
system power management

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.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

Copyright © 2006, Texas Instruments Incorporated
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* Register bits give software control of ¢« PCI power-management DO, D1, D2, and D3
contender bit, power class bits, link active power states
control bit, and IEEE Std 1394a-2000 features « Initial bandwidth available and initial

e Isochronous receive dual-buffer mode channels available registers

e Out-of-order pipelining for asynchronous «  PME support per 1394 Open Host Controller
transmit requests Interface Specification

¢ Register access fail interrupt when the PHY ¢ Advanced submicron, low-power CMOS
SCLK is not active technology

DESCRIPTION

The Texas Instruments PCI7621 controller is an integrated dual-socket UltraMedia PC Card controller, Smart
Card controller, IEEE 1394 open HCI host controller and PHY, and flash media controller. This high-performance
integrated solution provides the latest in PC Card, Smart Card, IEEE 1394, Secure Digital (SD), MultiMediaCard
(MMC), Memory Stick/PRO, SmartMedia, and XD technology.

The Texas Instruments PCI7421 controller is an integrated dual-socket UltraMedia PC Card controller, IEEE
1394 Open HCI host controller and PHY, and flash media controller. This high-performance integrated solution
provides the latest in PC Card, IEEE 1394, SD, MMC, Memory Stick/PRO, SmartMedia, and XD technology.

The Texas Instruments PCI7611 controller is an integrated single-socket UltraMedia PC Card controller, Smart
Card controller, IEEE 1394 open HCI host controller and PHY, and flash media controller. This high-performance
integrated solution provides the latest in PC Card, Smart Card, IEEE 1394, SD, MMC, Memory Stick/PRO,
SmartMedia, and XD technology.

The Texas Instruments PCI7411 controller is an integrated single-socket UltraMedia PC Card controller, IEEE
1394 open HCI host controller and PHY, and flash media controller. This high-performance integrated solution
provides the latest in PC Card, IEEE 1394, SD, MMC, Memory Stick/PRO, SmartMedia, and XD technology.

For the remainder of this document, the PCI7x21 controller refers to the PCI7621 and PCI7421 controllers, and
the PCI7x11 controller refers to the PCI7611 and PCI7411 controllers.

Various implementation-specific functions and general-purpose inputs and outputs are provided through eight
multifunction terminals. These terminals present a system with options in PC/PCI DMA, serial and parallel
interrupts, PC Card activity indicator LEDs, flash media LEDs, and other platform-specific signals. PCI complaint
general-purpose events may be programmed and controlled through the multifunction terminals, and an
ACPI-compliant programming interface is included for the general-purpose inputs and outputs.

The PCI7x21/PCI7x11 controller is compliant with the latest PClI Bus Power Management Specification, and
provides several low-power modes, which enable the host power system to further reduce power consumption.

The PCI7x21/PCI7x11 controller also has a three-pin serial interface compatible with the Texas Instruments
TPS2228 (default), TPS2226, TPS2224, and TPS2223A power switches. All four power switches provide power
to the CardBus socket(s) on the PCI7x21/PCI7x11 controller. The power to each dedicated socket is controlled
through separate power control pins. Each of these power control pins can be connected to an external 3.3-V
power switch.

NOTE:

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

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish ~ MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty 0) ®3) (4/5)
PCI7411GHK OBSOLETE BGA GHK 288 TBD Call Tl Call Tl 0to 70
MICROSTAR
PCI7411ZHK OBSOLETE BGA ZHK 288 TBD Call Tl Call Tl 0to 70
MICROSTAR
PCI7421GHK OBSOLETE BGA GHK 288 TBD Call Tl Call Tl 0to 70
MICROSTAR
PCI7421ZHK ACTIVE BGA ZHK 288 90 Green (RoHS SNAGCU Level-3-260C-168 HR 0to 70 PCI7421 Sammnlas
MICROSTAR & no Sb/Br) D
PCI7611GHK OBSOLETE BGA GHK 288 TBD Call Tl Call Tl 0to 70
MICROSTAR
PCI7611ZHK OBSOLETE BGA ZHK 288 TBD Call Tl Call Tl 0to 70
MICROSTAR
PCI7621GHK OBSOLETE BGA GHK 288 TBD Call Tl Call Tl Oto 70
MICROSTAR

@ 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 Sh/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): TI'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 Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

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

® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.
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® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If aline is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

Important Information and Disclaimer: The information provided on this page represents Tl'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 Tl to Customer on an annual basis.
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MECHANICAL DATA

GHK (S—PBGA—N288)
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NQOTES: A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
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NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.

C. This is a lead—free solder ball design.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license 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 significant portions 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. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

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

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2013, Texas Instruments Incorporated
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