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This application report describes the corrrect power supply sequencing for devices
utilizing two voltages: a 1.8-V core supply and a 3.3-V I/O supply that also contain an
internal voltage regulator that is disabled so that both voltages are being supplied
externally. This application note also pertains to situations when the internal voltage
regulators are enabled and the ramp of the 3.3-V I/O supply is slow.

Power supply sequencing is required for devices with disabled internal voltage regulators where a 1.8-V
core supply and a 3.3-V I/O supply are provided externally. For the TUSB6250, this is the condition when
VREGEN/ and DVREGEN/ are tied high and 1.8 V is being applied to PLLVDD18, UDVDD18, and
DVDD18 and 3.3 V is applied to DVDD. The power supply sequencing is required due to the presence of
a diode within the disabled voltage regulator. If the 1.8-V supply is applied before the 3.3-V supply is
applied, the diode becomes reverse-biased and can lead to device failure.

When the internal voltage regulators are enabled but the ramp of the 3.3-V supply is too slow a situation
can exist where the internal voltage regulators begin to function and source 1.8 V before 3.3 V reaches
2.5 V. This causes the voltage regulator diode to become reverse biased and results in unstable operation
of the device.

The 1.8-V power supply should begin to ramp up after the 3.3-V power supply reaches at least 2.5 V.

Figure 1-1. Power- Up Sequence
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1.3 Power-Down Sequence
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Power-Down Sequence

The 1.8V power supply should ramp down before the 3.3V power supply. The exact timing will be
dependant upon the capacitance of the design.

Figure 1-2. Power-Down Sequence

CAUTION
At no time should the 1.8-V power supply have a higher voltage than the
3.3-V power supply.
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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 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.

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.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:
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