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INTEGRATED USB SWITCH WITH BOOST CONVERTER

FEATURES

Integrated Synchronous Boost Converter and
USB Current-Limit Switch

1.8-V to 5.3-V Input Voltage (2.2-V Minimum
Start-Up Voltage)

Adjustable USB Current Limit

— 100 mA to 1100 mA

Accurate 15% Current Limit

Powers up to Two USB Ports

Auxiliary 5.1-V Output

Minimal External Components Required
Fast Overcurrent Response Time —5 ps
Typical

Deglitched Fault Reporting

Small 3-mm x 3-mm SON-10 Package
Industrial Temperature Range

APPLICATIONS

Portable Applications Using Single Li+ Cell
USB Hosts Without Native 5-V Supplies

TYPICAL APPLICATION

A

DESCRIPTION

The TPS2500 provides an integrated solution to meet
USB 5 V power requirements from a 1.8-V to 5.3-V
input supply. The features include a Hi-Speed
USB-compliant power output, output switch enable,
current limit, and overcurrent fault reporting.

The 1.8-V to 5.3-V input can be supplied by sources
including dc/dc regulated supplies (e.g., 3.3 V), or
batteries such as single cell Li+ or three-cell NiCd,
NiMH, or alkaline.

The output trip current can be programmed via an
external resistor from as low as 100 mA to as high as
1100 mA. If the current limit is set to the maximum,
two USB ports can be supported from a single
TPS2500.

An auxiliary 5.1-V output is provided for other circuits,
where the total current supplied by the USB output
and the auxiliary by cannot exceed 1100 mA.
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PowerPAD is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.
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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.

ADVANCE INFORMATION concerns new products in the sampling
or preproduction phase of development. Characteristic data and
other specifications are subject to change without notice.
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
A appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘m ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.
ORDERING INFORMATION

DEVICE TEMPERATURE PACKAGE ORDERING CODE® STATUS
TPS2500 —40°C to 85°C DRC (SON) TPS2500DRC PREVIEW

(1) Add an R suffix to the device type for tape and reel.

ABSOLUTE MAXIMUM RATINGS® @
over operating free-air temperature range (unless otherwise noted)

VALUE UNIT
Input voltage range on SW, AUX, IN, USB, ENUSB, EN, FAULT, ILIM -03To7 \Y;
luse Output current Internally Limited
FAULT sink current 25 mA
ILIM source current 1 mA
T; Maximum junction temperature —40 to 150 °C
ESD — HBM 2 KV
ESD — CDM 500 \%
Tsg Storage temperature 65 to 150 °C
Lead temperature 1,6 mm (1/16-inch) from case for 10 seconds 300 °C

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under recommended operating
conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

DISSIPATION RATINGS®

PACKAGE THERMAL RESISTANCE® THERMAL RESISTANCE Tp £25°C
A B¢ POWER RATING
DRC 41.6°C/W 10.7°C/W 2403 mw

(1) The JEDE high-K (2s2p) board used to derive this data was a 3-inch x 3-inch (7.62-mm x 7.62-mm), multilayer board with 1-ounce
(0.035-mm) internal power and ground planes and 2-ounce (0.071-mm) copper traces on the top and bottom of the board.
(2) Mounting per the PowerPAD™ Thermally Enhanced Package application report (ECMAQOZ).

RECOMMENDED OPERATING CONDITIONS

MIN  NOM MAX| UNIT
VN Supply voltage at IN 1.8 5.3 \%
VsTART Supply voltage at IN for start-up 2.2 \%
Vaux Boost output voltage at AUX 5.1 \%
Enable voltage at EN, ENUSB 0 5.3 \%
Vi High-level input voltage on EN (or ENUSB) to turn on boost converter (or USB switch) 11 \%
Vi Low-level input voltage on EN (or ENUSB) to turn off boost converter (or USB switch) 0.66 \%
Nominal USB current-limit adjustable threshold range 130 1300 mA
Continuous output current (auxiliary current + USB | Vin =3V 1100 mA
current) Viy=18V 550
Ta Operating free-air temperature range -40 85 °C
T, Operating junction temperature range -40 125 °C
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DRC Package
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PIN DESCRIPTIONS
SIGNAL
TYPE DESCRIPTION
NAME NO.
AUX 10 (0] Fixed 5.1-V boost converter output. Connect a low-ESR ceramic capacitor from AUX to PGND.
EN 4 | Enable input for boost converter. Tie to IN to enable.
ENUSB 7 | Enable input for the USB switch. Tie to IN or AUX to enable.
FAULT 8 O Active-low USB fault indicator (open-drain)
GND 5 P Control/logic ground. Must be tied to PGND close to the IC externally.
ILIM 6 | Program the nominal USB-switch current-limit threshold with a resistor to GND.
IN 3 | Input supply voltage for boost converter
PGND 2 P Source connection for the internal low-side boost-converter power switch. Connect to GND with a
low-impedance connection to the input and output capacitors.
SW 1 P Boost and rectifying switch input. This node is switched between PGND and AUX. Connect the boost
inductor from IN to SW.
usB 9 (0] Output of the USB power switch. Connect to the USB port.
Thermal — — Must be soldered to achieve appropriate power dissipation. Should be connected to GND.
pad
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MECHANICAL DATA
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NOTES: A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.
C. Small Outline No—Lead (SON) package configuration.
A The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.

A Metalized features are supplier options and may not be on the package.
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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 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 TI 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 Tl 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.

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 Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl 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

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2008, Texas Instruments Incorporated
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