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Using The TPS6235x Without The I°C Interface

Scott Lester PMP - Portable Power Applications
ABSTRACT

The TPS6235x series of DC/DC converters have an I2C-compatible interface that
facilitates changing the output voltage for dynamic voltage-scaling applications.
However, it is possible to use the TPS6235x series of converters, without the 12C
interface, as a standalone DC/DC converter that can be dynamically switched between
two fixed voltages. This technique does not work for the TPS62351.

1 Introduction

The TPS6235x is a 800-mA, 3-MHz synchronous step-down converter with an 1°C-compatible interface
typically used to power the core of digital signal processors (DSP) or microprocessors. Typically, the
microprocessor communicates with the TPS6235x via an 1°C interface to adjust the output voltage of the
TPS6235x to a level sufficient to support the processors clock frequencies. Output voltage adjustments via
the 1C interface allows for a wide range of possible output voltages to be selected to power the core.
However, some applications only require one or two distinct output voltages. For example, one voltage for
normal operation of the processor and a lower voltage for when the processor is in shutdown or in a low
power mode. In these one- or two-voltage-level applications, the 1°C interface is not required for operation
or for the selection of the output voltage. This application report shows examples of how to use the
TPS6235x without the I°C interface.

2 Output Voltage Selection

The TPS6235x has two internal 8-bit registers, VSELO and VSEL1, that are used to determine the output
voltage of the converter. Only the lower 6 bits of each register is used to determine the output voltage; the
upper two bits are control bits. For the purposes of this document, the registers are referenced as 6-bit
registers because these are the only bits that set the output voltage. shows a functional diagram
of how the TPS6235x output voltage is selected. The VSEL pin of the TPS6235x selects which 6-bit
register will be used to set the output voltage. If the VSEL pin is a logic low, then the VSELDO register is
used to determine the output voltage. If the VSEL pin is a logic high, then the VSEL1 register is used. The
output voltage of the TPS6235x is the decimal number stored in the selected register multiplied by 12.5
mV and added to the minimum output voltage possible. For example, from the Ordering Information Table
in the TPS62350 data sheet (EBLVS540), the minimum output voltage possible for the TPS62350 is 0.75 V.
If the selected register contains the decimal number 37, then the output voltage is 0.75 + (0.0125 x 37) =
1.2125 V.
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Figure 1. Functional Diagram

The I°C interface can be used to change the bits in either register in order to select different output
voltages for each respective register. However, communications through the I°C register is not mandatory
to produce an output voltage for the TPS62350/2/3/4. If the I°C interface is not used, then the output
voltage is determined by the power on default values of the registers. At power up, the TPS6235x loads
each of the 6-bit registers with factory-defined values. Therefore, after power up, two distinct output
voltages can be selected based on the state of the VSEL pin. The VSEL pin can be toggled at anytime to
change the output voltage to the corresponding value in the other register. Therefore, the TPS6235x can
still be used for dynamic voltage scaling applications without the 1°C interface. The unused I°C pins (SDA
and SCL) must be connected to the Vin pin when not used and cannot be left floating.

The power-up default for the TPS62351 is to have the output voltage software disabled. Therefore, the
system controller must use the 12C interface to software-enable the output in order to have a voltage
present on the output. Therefore, the 1°C interface is required for the TPS62351.

3 Application Examples

shows an example of a converter with an output voltage that can be selected to be either 1.05 V
or 1.35 V depending on the logic state of the VSEL pin. The converter can provide up to 800 mA of output
current at either output voltage. Typically, the VSEL pin of the converter would be driven by an output on a
microprocessor to select the appropriate output voltage. For example, VSEL would be driven high to
produce a 1.35-V core voltage when the processor is operating at full clock speed. When the processor
enters a low power mode, the clock frequency can be reduced so that the core voltage can be reduced as
well. The processor then drives VSEL low to set the core voltage to 1.05 V to save power.
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Figure 2. Pin-Selectable Output Voltage

shows a TPS62353 configured as a 1.2-V fixed output voltage converter. In this example, the
VSEL pin is tied high so that VSEL1 register is always selected. The default output voltage based on the
VSEL1 register is 1.2 V.
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Figure 3. 1.2 V at 800-mA Fixed Output Voltage Converter

4 Conclusion

The TPS6235x family of step-down converters has an 1°C interface to control several operating
parameters of the converter including the output voltage. The I°C interface is not required if the default
values of the registers provide the desired output voltage and operating modes. The unused pins of the
I2C interface are connected to the input voltage.

5 Reference

1. TPS62350, 800-mA, 3-MHz Synchronous Step-Down Converter With 12C Compatible Interface in Chip
Scale Packaging data sheet (BLVS540)
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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.

Tl 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 TI 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 TI 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 Tl for that product or service
voids all express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business
practice. Tl is not responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl 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 Tl products in such safety-critical applications, notwithstanding any
applications-related information or support that may be provided by TI. Further, Buyers must fully indemnify Tl and its
representatives against any damages arising out of the use of Tl products in such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl 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.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products
are designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any
non-designated products in automotive applications, Tl will not be responsible for any failure to meet such requirements.
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