
The following two pages are the first two from the TPS40197 data sheet.  
 
This device is designed specifically to power TI DSP processors (Faraday and Currie).  
 
For a complete datasheet please contact support@ti.com 
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SYNCHRONOUS BUCK CONTROLLER WITH 4-BIT VID INTERFACE
FOR SMART-REFLEX™ DSPs

1FEATURES
ATTENTION

2• Input Voltage Range: 4.5 V to 14 V
• 4-Bit Dynamic VID-On-The-Fly Support This device is specifically designed to power TI

DSP™ processors that require dynamic VID• VID Programmable Output Voltage with
capabilities such as the TMS320C6474. For aProgrammable Transition Rate
complete datasheet, contact support@ti.com.

• Fixed Switching Frequency of 520 kHz
• Selectable Low-Side (Three Settings) and DESCRIPTION

Fixed High-Side Thermally Compensated
The TPS40197 is a synchronous buck controller thatOvercurrent Protection
operates from 4.5 V to 14 V input supply nominally.

• Power Good Indicator The controller implements voltage-mode control
architecture with the switching frequency fixed at• Internal 5-V Regulator
520 kHz. The higher switching frequency facilitates• Voltage Mode Control
the use of smaller inductor and output capacitors,

• Internally Fixed 5.5-ms Soft-Start Time thereby providing a compact power-supply solution.
• Pre-Bias Output Safe An adaptive anti-cross conduction scheme is used to

prevent shoot through current in the power FETs.• Thermal Shutdown at 140°C
The TPS40197 integrates the PWM control and 4-bit• 16-Pin QFN Package
VID interface in a single chip to allow seamless
on-the-fly VID changes with programmable transitionAPPLICATIONS
rate. It provides a simple power solution for• Smart-Reflex™ DSPs
Smart-Reflex™ DSP cores.

• POL Modules
• Telecom

TYPICAL APPLICATION CIRCUIT

1

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.

2SMART-REFLEX, DSP are trademarks of Texas Instruments.

PRODUCTION DATA information is current as of publication date. Copyright © 2008, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

http://focus.ti.com/docs/prod/folders/print/tps40197.html
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

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.

DESCRIPTION
Short circuit detection is done by sensing the voltage drop across the low-side FET when it is on and comparing
it with a user selected threshold of 100 mV, 200 mV or 280 mV. The threshold is set with a single external
resistor connected from COMP to GND. This resistor is sensed at startup and the selected threshold is latched.
Pulse by pulse limiting (to prevent current runaway) is provided by sensing the voltage across the high-side FET
when it is on and terminating the cycle when the voltage drop rises above a fixed threshold of 550 mV. When the
controller senses an output short circuit, both FETs are turned off and a timeout period is observed before
attempting to restart. This provides limited power dissipation in the event of a sustained fault.

ORDERING INFORMATION (1)

MINIMUMORDERING PART OUTPUTTA PACKAGE PINS ORDERNUMBER SUPPLY QUANTITY

TPS40197RGYT Tube 250Plastic Quad–40°C to 85°C 16Flatpack TPS40197RGYR Tape-and-Reel 3000

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the TI
website at www.ti.com.

ABSOLUTE MAXIMUM RATINGS (1)

over operating free-air temperature range (unless otherwise noted)

VALUE UNIT

VDD, EN –0.3 to 20

SW –5 to 25

Input voltage range BOOT, HDRV –0.3 to 30 V

BOOT–SW, HDRV–SW –0.3 to 6

FB, BP, LDRV, PGOOD, REF –0.3 to 6

COMP –0.3 to 3.5
Output voltage range V

VID0, VID1, VID2, VID3 –0.3 to 2

Operating junction temperature range, TJ –40 to150 °C

Storage temperature, Tst –55 to 150 °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.

RECOMMENDED OPERATING CONDITIONS
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT

Supply voltage VDD 4.5 14 V

Operating junction temperature, TJ –40 125 °C

2 Submit Documentation Feedback Copyright © 2008, Texas Instruments Incorporated

Product Folder Link(s): TPS40197

http://focus.ti.com/docs/prod/folders/print/tps40197.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUS853&partnum=TPS40197
http://focus.ti.com/docs/prod/folders/print/tps40197.html


TAPE AND REEL INFORMATION

*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

TPS40197RGYR VQFN RGY 16 3000 330.0 12.4 3.8 4.3 1.5 8.0 12.0 Q1

TPS40197RGYT VQFN RGY 16 250 180.0 12.4 3.8 4.3 1.5 8.0 12.0 Q1

PACKAGE MATERIALS INFORMATION

www.ti.com 8-Dec-2009
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*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

TPS40197RGYR VQFN RGY 16 3000 346.0 346.0 29.0

TPS40197RGYT VQFN RGY 16 250 190.5 212.7 31.8

PACKAGE MATERIALS INFORMATION

www.ti.com 8-Dec-2009

Pack Materials-Page 2









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.

TI 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 TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI 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 TI intellectual property right relating to any combination, machine, or process in which TI 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 TI under the patents or other intellectual property of TI.

Reproduction of TI information in TI 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. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI 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. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI 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 TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI 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 TI products which TI 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.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI 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 amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions www.ti.com/lprf Video and Imaging www.ti.com/video

Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2010, Texas Instruments Incorporated
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