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DVS for OMAP1510 Using TPS62200

Jeff Falin PMP Portable Power

ABSTRACT

Portable electronics with long battery lives are unquestionably more marketable. Power
consumption of the microprocessor can be reduced by lowering the internal clock frequency
and/or even more by lowering the core supply voltage. Dynamic voltage scaling (DVS) is
used to reduce core supply voltage to minimize power consumption. This application note
explains how to implement DVS using a TPS62200 buck converter to power an OMAP1510
processor.

The following relationship describes the power consumption of a TI-DSP based core:
Pc ~ (Vc)2 x f
where P¢ is the core power consumption, V¢ is the core voltage, and f is the core clock
frequency.

Thus, power consumption can be reduced by lowering the internal clock frequency and/or even
more by lowering the core supply voltage. Dynamic voltage scaling (DVS) is used to reduce core
supply voltage to minimize power consumption. This application note explains how to implement
DVS using a TPS62200 buck converter to power an OMAP1510 processor.

The OMAP1510 processor has two modes of operation, AWAKE mode and low-power
DEEP-SLEEP mode. In AWAKE mode, the OMAP1510 processor requires 1.5 V. In
DEEP-SLEEP mode, the processor operates at either 1.1 V or 1.5 V. In DEEP-SLEEP mode,
with Vppx = 1.1 V, the OMAP1510 processor consumes minimum power. Figure 1 shows a
circuit for implementing DVS with the TPS62200 adjustable buck converter, an additional
feedback resistor Ry and the digital control signal, called Low Power Mode (LPM), which goes
low to indicate the step down from 1.5V to 1.1 V.
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Figure 1. DVS for OMAP1510 Using TPS62200
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The control signal, LPM, injects current into the feedback network through Ry, thereby, changing
the output voltage. Equations 1 and 2 were written by summing the currents at the feedback
node, Vgg. Simultaneously solving equations 1 and 2 then substituting back and solving for Rg
yields equations 3 and 4. These equations show how to compute the values of the injection
resistor, Ry, and bottom feedback resistor, Rg in Figure 10, given R =402 k2, Vo { =15V,
Vo Lo=11V,VipMm HI=28V,VIpm LO=0Vand VgEg =0.5 V. B
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Figure 2 shows a transition between output voltages when the load current has been reduced to
300 pA. The long transition time is due to the slow discharge of the 10-uF output capacitor from
1.5V to 1.1 V with only 300-pA load current.
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Figure 2. Transition Between Two Output Voltages
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The TPS62200 is ideal for providing DVS. It switches between PWM mode, which is more
efficient at higher load currents seen in OMAP1510's AWAKE mode, to PFM mode, which is
more efficient at the few hundreds of microamps consumed during DEEP-SLEEP mode.

For example, consider a OMAP1510 chip powered by a TPS62200 with a 3.6-V, 1-Ahr Li-lon
battery input, and the following characteristics:

DEEP-SLEEP (TPS62200 in PFM) without DVS: Vo =15V at 300 uA
Efficiency = 93%

DEEP-SLEEP (TPS62200 in PFM) with DVS: Vo =11V at 250 uA
Efficiency = 93%

AWAKE (TPS62200 in PFM): Vo =15V at 100 mA

Efficiency = 96%

Assuming a usage profile of 5% AWAKE and 95% DEEP-SLEEP, using DVS in DEEP-SLEEP
mode extends battery life by 9 hours.

DVS for OMAP1510 Using TPS62200 3



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.

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 Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl 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 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.

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

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

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

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

Copyright © 2004, Texas Instruments Incorporated


http:\\amplifier.ti.com
http:\\dataconverter.ti.com
http:\\dsp.ti.com
http:\\interface.ti.com
http:\\logic.ti.com
http:\\power.ti.com
http:\\microcontroller.ti.com
http:\\www.ti.com\audio
http:\\www.ti.com\automotive
http:\\www.ti.com\broadband
http:\\www.ti.com\digitalcontrol
http:\\www.ti.com\military
http:\\www.ti.com\opticalnetwork
http:\\www.ti.com\security
http:\\www.ti.com\telephony
http:\\www.ti.com\video
http:\\www.ti.com\wireless

