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PMU FOR PROCESSOR POWER

Check for Samples: TPS65913, TPS65914

FEATURES

Seven step-down switched-mode power
supply (SMPS) regulators:

— Two 0.51t0 1.65 V (10-mV steps) up to 8A

— SMPS12 and SMPS45, dual-phase
configuration with dynamic voltage
scaling (DVS) control

— WCSP package 8 A peak
— QFN package 6 A

— One 0.5to 3.3V (10-mV or 20-mV steps) up
to4 A

— SMPS3, single-phase configuration

— WCSP package 4 A peak

— QFN package 3 A

— Can be combined with SMPS12 as a 12
A (peak) triple-phase regulator

— Two 0.5to0 3.3V (10-mV or 20-mV steps) up
to4 A

— SMPS6 and SMPS7, single-phase
configuration

— SMPS6 with DVS
— WCSP package 4 A peak
— QFN package 3 A

— SMPS7 can be combined with SMPS45
as a triple-phase regulator

— Two 0.5t0 3.3V (10-mV or 20-mV steps) 1 A

— SMPS8 and SMPS9, single-phase
configuration

— SMPS8 with DVS

— Output current measurement in all except
1-A SMPS regulators

— Differential remote sensing (output and
ground) in dual-phase and triple-phase
regulators

— Automatic pulse frequency modulation
(PFM) at light load current

— Software-controlled ECO mode up to 5 mA
with 15-pA quiescent current

— 25-pA quiescent current in auto-mode (PFM
and pulse width modulation [PWM])

— 100% duty cycle for lowest dropout

— Short-circuit protection

— Powergood indication (under voltage and
overcurrent indication)

— Internal soft-start for in-rush current
l[imitation

One 5 V dual-output step-up converter for USB

OTG, USB LDO, HDMI or D-class:

— 0.5 A for USB OTG (OUT1) + 0.1 A (OUT2)
for USB LDO, HDMI

— OUT2 up to 1A (when OUT1 not active)

— 3.6-V voltage selection for USB LDO to
minimize power dissipation

— Bypass mode to supply USB LDO from
system supply

Eleven general-purpose LDOs (50-mV steps):

— Two 0.9to 3.3V @ 300 mA with battery or
preregulated supply

— Six 0.9t0 3.3V @ 200 mA with battery or
preregulated supply

— One can be used as a vibrator driver.

— One 0.9to 3.3V @ 50 mA with battery or
preregulated supply

— Bypass mode for SD® card 1/0 supply
— One 100 mA USB LDO

— One low-noise LDO 0.9to 3.3V @ up to 100
mA (low noise performance up to 50 mA)

— Two additional LDOs for PMU internal use
— Short-circuit protection

Low power consumption

— 5 pA in backup mode

— 20 pA in off mode

— 90 pA in sleep mode with two SMPSs active

Clock management 32-kHz crystal oscillator or
RC oscillator:

— Three buffered 32-kHz outputs

Real-time clock (RTC) with alarm wake-up
mechanism

USB OTG support
— USB ID detection

— Accessory Charger Adapter (ACA)
detection

Q 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.

I°C is a trademark of Phillips Semiconductor Corp.

SD is a registered trademark of Toshiba.

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.
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— Attach Detection Protocol (ADP) — Two I)C™ interfaces for resource

« SD card detection capability configuration and DVS control

« Backup battery charger — The I°C interfaces can be combined.

« 12-bit sigma-delta general-purpose analog-to- * Undervoltage lockout and battery fault
digital converter (GPADC) with 16 input comparator
channels (6 external and 10 internal) * Long button-press detection

* Thermal monitoring: » Battery or system voltage range from 2.5t0 5.5
— High temperature warning v

— Thermal shutdown » Package options:
e« Control: — 5.80 x 5.86-mm 13 x 13 169-pin WCSP with

— Configurable power-up and power-down 0.4-mm ball pitch _ _
sequences (one-time programmable [OTP]) — 9.15 x 9.15-mm 108-pin QFN with 0.5 or

— Configurable sequences between the 0.55-mm pitch
SLEEP and ACTIVE states (OTP)

— Two dedicated digital output signals

APPLICATIONS

(REGEN) that can be included in the * Mobile phones and smart phones
sequences + Tablets

— Three digital output signals muxed with + Gaming handsets
GPIO that can be included in the sequences « Portable media players

— LED drivers: two 10-mA current sinks + Portable navigation systems

muxed with GPIO
— Selectable I2C™ control interface:

— One serial peripheral interface (SPI) for
resource configurations and DVS
control

 Hand-held devices

DESCRIPTION

The TPS65913 and TPS65914 are integrated PMICs for applications powered by a rechargeable battery. The
devices include seven configurable step-down converters for memory, processor core, 1/O, or preregulation of
LDOs. Two of these configurable step-down converters can be combined with another regulator for triple-phase
operation and increased output current. A 5 V dual-output step-up converter is available to supply USB OTG and
USB LDO, HDMI or D-class, for example. The devices also contain 11 LDO regulators for external use. LDOs
can be supplied from either a battery, the system supply, or a preregulated supply. An integrated general-
purpose sigma-delta analog-to-digital converter (ADC) supports measurement of 6 external inputs and 10 internal
signals.

An OTP configurable controller enables customized power-up and power-down sequences. The TPS65913 and
TPS65914 devices include a 32-kHz oscillator to sequence all resources during power up and power down. Two
dedicated pins in the wafer chip scale package (WCSP) and one dedicted pin in the quad-flat no-leads (QFN)
can be configured as part of the power-up sequence to control external resources. All LDO and SMPS regulators
can be controlled by the SPI or I°C interface, or by dedicated power request signals. In addition, voltage scaling
registers allow transitioning the SMPS to different voltages by SPI, I1°C, or roof and floor control. General-purpose
input/output (GPIO) functionality is available and three GPIOs can be configured as part of the power-up
sequence to control external resources. Power request signals enable power mode control for power
optimization.

The TPS65913 device is available in a 13-ball x 13-ball WCSP package with a 0.4-mm pitch; TPS65914device in
a dual row QFN package with a 0.5 / 0.55-mm pitch.
Because of the limited number of balls, some of the features are not available in the QFN package.

For the complete TPS65913/14 data sheet, please contact your Tl sales representative. The document is
internally available for download on ESP under the corresponding product folders and can be shared
with customers.
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1. Functional Block Diagram
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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) Top-Side Markings Samples
@ Drawing Qty @ €} @

TPS65913B2B5YFFR PREVIEW DSBGA YFF 169 3000 Green (RoHS Call Tl Level-1-260C-UNLIM -40 to 85 T65913B2B5
& no Sh/Br) ES2.2

TPS65913B2B5YFFT PREVIEW DSBGA YFF 169 250 Green (RoHS Call Tl Level-1-260C-UNLIM -40 to 85 T65913B2B5
& no Sh/Br) ES2.2

TPS65913B2B6YFFR PREVIEW DSBGA YFF 169 3000 TBD Call Tl Call Tl -40 to 85

TPS65913B2B6YFFT PREVIEW DSBGA YFF 169 250 TBD Call Tl Call Tl -40 to 85

TPS65913B2B8YFFR PREVIEW DSBGA YFF 169 3000 Green (RoHS Call Tl Level-1-260C-UNLIM -40 to 85 T65913B2B8
& no Sh/Br) ES2.2

TPS65913B2B8YFFT PREVIEW DSBGA YFF 169 250 Green (RoHS Call Tl Level-1-260C-UNLIM -40 to 85 T65913B2B8
& no Sh/Br) ES2.2

® 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): Tl'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 (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.

@ Multiple Top-Side Markings will be inside parentheses. Only one Top-Side Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a
continuation of the previous line and the two combined represent the entire Top-Side 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
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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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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
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