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TPS650842 PMIC for Intel Braswell Platform

1 Device Overview

1.1 Features
e Three Variable-Output Voltage Step-Down e Three LDO Regulators With Adjustable Output
Controllers Voltage
— Wide V|y Range From 5.4 V to 21 V — LDOA1: I°C-Selectable Output Voltage From
— Up to 7-A Output Current for BUCK1 (VCC) and 1.35V to 3.3 V for up to 200 mA of Output
BUCK®6 (VDDQ), and 11-A for BUCK2 (VGG) Current
Using External FETs — LDOAZ2: 1°C-Selectable Output Voltage From
— I2C DVS Control (0.5 V to 1.45 V in 10-mV 1.05V,11V,115V,and 1.2V
Steps) for BUCK1 and BUCK2 — LDOAZ3: I°C-Selectable Output Voltage From
— Pin-Selectable Dual Output Voltages (1.2 V or 11V,115V,12V,and 1.24V
1.35 V) for BUCK®6 (VDDQ) * VTT LDO for DDR3 and DDR4 Memory
« Three Variable-Output Voltage Synchronous Step- Termination
Down Converters » Three Load Switches With Slew Rate Control
— V)y Range From 45V to 55V — Up to 300 mA of Output Current With Voltage
— Up to 3.5 A of Output Current for BUCK3 (VNN) Drop Less Than 1.5% of Nominal Input Voltage
With 1°C DVS Control (0.65 V to — Rpson < 96 mQ at Input Voltage of 1.8 V
1.45V in 25-mV Steps) « I°C Interface (Device Address Ox5E) Supports
— Up to 3 A of Output Current for BUCK4 Standard Mode (100 kHz), Fast Mode (400 kHz),
(V1PO5A) and up to 1.5 A of Output Current for and Fast Mode Plus (1 MHz)
BUCKS (V1P8A) * 64-Pin, Single-Row, 0.4-mm Pitch QFN Package
1.2 Applications

e 2-, 3-, or 4-Series Cell Li-lon Battery Powered
Products (NVDC or Non-NVDC)

1.3

Tablet, Ultrabook, and Notebook Computers
Mobile PCs and Mobile Internet Devices

Description

The TPS650842 device is a single-chip solution, power-management IC designed specifically for the latest
Intel™ processors targeted for tablets, ultrabooks, and notebooks with NVDC or non-NVDC power
architectures, using 2S, 3S, or 4S Li-lon battery packs. The TPS650842 device is used for essential
systems with low-voltage rails merged for the smallest footprint and lowest-cost system-power solution.
The TPS650842 device provides the complete power solution based on the Intel Reference Designs. Six
highly efficient step-down voltage regulators (VRSs), a sink or source LDO (VTT), two LDOs, and three load
switches are controlled by power-up sequence logic to provide the proper power rails, sequencing, and
protection—including DDR3 and DDR4 memory power. The three regulators (BUCK1-BUCK3) support
dynamic voltage scaling (DVS) for maximum efficiency—including support for Connected Standby. The
high-frequency VRs use small inductors and capacitors to achieve a small solution size. An I°C interface
allows simple control by an embedded controller (EC) or by a system on chip (SoC). The PMIC comes in
an 8-mm x 8-mm single-row QFN package with a thermal pad for good thermal dissipation and ease of
board routing.

Use the following email address to request the full version of this data sheet: ipgmkt@Iist.ti.com.

Device Information

PART NUMBER PACKAGE BODY SIZE (NOM)

TPS650842 RSK (64) 8.00 mm x 8.00 mm

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.


http://www.ti.com/product/TPS650842?dcmp=dsproject&hqs=SWCS132pf
http://www.ti.com/product/TPS650842?dcmp=dsproject&hqs=SWCS132sandbuy&#samplebuy
http://www.ti.com/product/TPS650842?dcmp=dsproject&hqs=SWCS132td&#doctype2
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1.4 Functional Block Diagram
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Figure 1-1. PMIC Functional Block Diagram

2 Device Overview
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2 Device and Documentation Support

2.1 Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the
respective contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views;
see Tl's Terms of Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster
collaboration among engineers. At e2e.ti.com, you can ask questions, share knowledge,
explore ideas and help solve problems with fellow engineers.

Design Support TI's Design Support Quickly find helpful E2E forums along with design support tools
and contact information for technical support.

2.2 Trademarks

E2E is a trademark of Texas Instruments.
Intel is a trademark of Intel Corporation.
All other trademarks are the property of their respective owners.

2.3 Electrostatic Discharge Caution

These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘I \ during storage or handling to prevent electrostatic damage to the MOS gates.

2.4 Glossary

SLYZ022 — Tl Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

® 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.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device 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 Device Marking for that device.

© Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents TlI'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.

Addendum-Page 1

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 @ (6) (3) (4/5)
TPS650842A0RSKT PREVIEW QFN RSK 64 Green (RoHS CU NIPDAU Level-3-260C-168 HR -40 to 85 T650842A0
& no Sh/Br) PG1.0
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MECHANICAL DATA

RSK (S—PVQFN—-N64) PLASTIC QUAD FLATPACK NO—LEAD

(o]
—
(4]

A 4

~N
o
(8]

|00
—_
()]

+
|
N
o

64

1
Pin 1 Index Area /

Top and Bottom

1,00 .
00 ["Li%d“s::m:'
L.—D—D-D—D—D—D—D—D—D—D—D—D—D—D—D—D —L¢ Seatin Pl
? g Plane
(& [o08 0,05 J
0.00 0,55
ax =2
1 l’ 0,45
guuuuuuyuuuuuguu

6 . S
A
THERMA

SIZE _AND §’>_HAPE SHOWN 4X E@
ON SEPARATE SHEET

IR |- ey
“_nnnonnnapnnnnnan _;‘;
48 33

0,25
[— 64X 015

=
o
>
o

AANNNNAANAANNANAR

TUTUUTUTIUTUUTU0

Bottom View 4207547/C 04/12

NOTES: ~ A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5-1994.

B. This drawing is subject to change without notice.

C. QFN (Quad Flatpack No—Lead) Package configuration.

D. The package thermal pad must be soldered to the board for thermal and mechanical performance.
E

See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
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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.

TI 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.

TI 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 TI 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 TI 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, TI 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 Tl components are authorized for use in FDA Class Ill (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.

TI 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
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