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ABSTRACT

The OMAP36xx family MPU can operate at up to 1 GHz. These new use cases increase 36xx current
requirement. This document describes how to use the power IC with an OMAP36xx at 1 GHz.

This application note is applicable for TPS65921 and TPS65950 devices.
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1 Introduction

The new OMAP36xx family MPU running at 1 GHz needs more current from VDD1 power supply domain.
The rest of the supply tree remains unchanged.

2 Description of Changes

2.1 Application Schematic With OMAP34xx

Figure 1. VDD1 External Components Connectivity for OMAP34xx

Table 1. VDD1 Components List for 34xx

Component Min Typical Max Unit

L 0.7 1 1.3 µH

C 5 10 15 µF
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2.2 Application Schematic With OMAP36xx Running at 1 GHz

Figure 2. VDD1 External Components Connectivity for OMAP36xx

Table 2. VDD1 Components List for OPP1G

Component Min Typical Max Unit

L 0.7 1 1.3 µH

C1 11 22 33 µF

C2 11 22 33 µF

2.3 Change List and Points To Check

2.3.1 Inductor Saturation Current

VDD1 current increases; therefore, the inductor saturation increases up to a minimum of 2.1 A. This value
must be at the inductor maximum temperature.

NOTE: Inductor DC resistance must be chosen carefully. A resistance which is too high affects
DC-DC efficiency.

2.3.2 Voltage Drop from DC-DC Output Sense Point to OMAP Supply Balls

The DC-DC regulates the voltage at the point where the sense line is connected. Therefore, the voltage
drop between the sense point and the OMAP™ MPU balls must be carefully minimized.

2.3.3 Load Transient Improvement

It is possible to improve the load transient. To achieve this, capacitor C1 should be increased to 22 µF
and a capacitor of the same value as C2 can be added close to the OMAP balls. C1 is still located at the
sense point.

2.3.4 Power Distribution Network

For simplicity, only tank capacitors are drawn. Some low-value capacitors must be placed along the VDD1
trace to ensure a flat frequency response of the power distribution network (PDN).

2.4 Software Compatibility

The programming model is identical between current devices and devices with enhanced current
capability. No software update is necessary.

3 Power IC Impact

3.1 Part Number Upgrade

The part names are changed to identify which power IC to use with OMAP36xx 1 GHz.
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Original device name New device name
(VDD1 @ 1.2 A) (VDD1@ 1.4 A)

TPS65950A2 TPS65950A3

TPS65921B TPS65921B1

3.2 Specification Update

This section summarizes VDD1 electrical characteristics.

NOTE: Data manuals are the only reference for electrical parameters. Table 3 and Table 4 are for
explanation only.

3.2.1 VDD1 Specification for TPS65950A2 and TPS65921B

Table 3. VDD1 DC-DC Regulator Characteristics

Parameter Comments Min Typ Max Unit

Input voltage range 2.7 3.6 4.5 V

Output voltage 0.6 1.45 V

Output voltage step Covering the 0.6 to 1.45-V range 12.5 mV

Output accuracy (1) 0.6 to < 0.8 V –6% 6%

0.8 to 1.45 V –4% 4%

Switching frequency 3.2 MHz

Conversion efficiency (2) in active and IO = 100 mA, sleep 82%
sleep modes 100 mA < IO < 400 mA 85%

400 mA < IO < 600 mA 80%

600 mA < IO < 1.1 A 75%

Output current Active mode 1.2 A

Sleep mode 10 mA

Ground current (IQ) Off at 30°C 3 µA

Sleep, unloaded 30 50

Active, unloaded, not switching 300

Short-circuit current VIN = VMax 2.2 A

DC load regulation 0 < IO <IMAX 20 mV

Transient load regulation (3) IO = 10 mA to (IMAX/2) + 10 mA, –65 50 mV
Maximum slew rate is IMAX/2/100 ns

DC line regulation 10 mV

Transient line regulation 300 mVPP AC input, 10-µs rise and 10 mV
fall time

Startup time 0.25 1 ms

Recovery time From sleep to on mode with <10 100 µs
constant load

Slew rate (rising or falling) (4) 4 8 16 mV/µs

Output shunt resistor (pulldown) 150 Ω
External coil Value 0.7 1 1.3 µH

DCR 0.1 Ω
Saturation current 1.8 A

(1) Accuracy includes all variations (line and load regulations, line and load transients, temperature, and process).
(2) VBAT = 3.8 V, VDD1 = 1.3 V, Fs = 3.2 MHz, L = 1 µH, LDCR = 100 mΩ, C = 10 µF, and ESR = 10 mΩ
(3) Output voltage must discharge the load current completely and settle to its final value within 100 µs.
(4) Load current varies proportionally with the output voltage. The slew rate is for increasing and decreasing voltages and the

maximum load current is 1.1 A.
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Table 3. VDD1 DC-DC Regulator Characteristics (continued)

Parameter Comments Min Typ Max Unit

External capacitor (5) Value 8 10 12 µF

Equivalent series resistance (ESR) 0 20 mΩ
at switching frequency

(5) Under current load condition step:
Imax/2 (550 mA) in 100 ns with a ±20% external capacitor accuracy or
Imax/3 (367 mA) in 100 ns with a ±50% external capacitor accuracy

3.2.2 VDD1 Specification for TPS65950A3 and TPS65921B1

Parameters that changed for 1.4-GHz support are in bold.

Table 4. VDD1 DC-DC Regulator Characteristics

Parameter Comments Min Typ Max Unit

Input voltage range 2.7 3.6 4.5 V

Output voltage 0.6 1.45 V

Output voltage step Covering the 0.6 to 1.45-V range 12.5 mV

Output accuracy (1) 0.6 to < 0.8 V –6% 6%

0.8 to 1.45 V –4% 4%

Switching frequency 3.2 MHz

Conversion efficiency (2) in active IO = 100 mA, sleep 82%
and sleep modes 100 mA < IO < 400 mA, active 85%

400 mA < IO < 600 mA, active 80%

600 mA < IO < 1.1 A, active 75%

Output current Active mode, output voltage 0.6–1.2 1.2 A
V

Active mode, output voltage 1.4 A
1.2–1.45 V

Sleep mode 10 mA

Ground current (IQ) Off at 30°C 3 µA

Sleep, unloaded 30 50 µA

Active, unloaded, not switching 300 µA

Short-circuit current VIN = VMax 2.2 A

DC load regulation 20 mV

Transient load regulation (3) IO = 10 mA to 600 mA, –65 50 mV
Maximum slew rate is 600 mA/100
ns

DC line regulation 10 mV

Transient line regulation 300 mVPP AC input 10-µs rise and 10 mV
fall time

Startup time 0.25 1 ms

Recovery time From sleep to on mode with <10 100 µs
constant load

Slew rate (rising or falling) (4) 4 8 16 mV/µs

Output shunt resistor (pull down) 150 Ω
External coil Value 0.7 1 1.3 µH

DCR 0.1 Ω
Saturation current 2.1 A

(1) Accuracy includes all variations (line and load regulations, line and load transients, temperature, and process).
(2) VBAT = 3.6 V, VDD1 = 1.2 V, Fs = 3.2 MHz, L, C according to specification
(3) Output voltage must discharge the load current completely and settle to its final value within 100 µs.
(4) Load current varies proportionally with the output voltage. The slew rate is for increasing and decreasing voltages and the

maximum load current is 1.1 A.
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Table 4. VDD1 DC-DC Regulator Characteristics (continued)

Parameter Comments Min Typ Max Unit

External capacitor Value (two capacitors of 22 µF in 44 µF
parallel are recommended)

ESR at switching frequency 0 20 mΩ
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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.

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

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics www.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and www.ti.com/automotive
Automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

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

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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