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ABSTRACT

The TPA3100D2, TPA3101D2, TPA3106D1, and TPA3107D2 audio power amplifiers
have four gain settings that are controlled by logic pins that are designed to be
switched between ground and the voltage regulator internal to the device.

Additionally, the MUTE pin is referenced to the internal voltage regulator, and the use
of an interfacing transistor should also be considered.

This Application Brief describes the best practice for interfacing and external logic
source (i.e.: a microcontroller) to the TPA310xDx family.

Considerations

When the TPA310xDx is placed in shutdown, the internal voltage regulator (VREG) is powered off to
conserve power.

If GAINO, GAIN1, and/or MUTE functions are driven by an external source that continues to apply voltage
to any of these 3 pins during device shutdown, it can inhibit the start up sequence of the internal state
machine, and VREG will not be operational; therefore, the amplifier will not pass a signal.

Since SHUTDOWN is an active low, it does not need an external MOSFET to be buffered.
Theory of Operation

Simple MOSFET transistor inverters are suggested to drive the gain pins when it is necessary to change
the amplifier’s gain or mute from an external source. A MOSFET is suggested because it consumes less
power. This circuit is illustrated in Figure 1]. A bias junction transistor (BJT) could be considered; however,
care must be taken because the ratio of the collector current to the base current can create issues. This
can occur because the value of the collector resistor must be kept in the range of 100K so that excessive
current is not drawn from the voltage reference inside of the TPA310xDx family.

The drain of the MOSFET (NFET1) is connected through a 100kQ resistor (R2) to VREG and the junction
of the drain and the 100kQ resistor is connected to the GAIN1 pin, for example.

A 100kQ resistor (R1) is also connected to the gate of the MOSFET to limit current in the event an error
condition should arise. The other end of the gate resistor is connected to external device (i.e.:
microcontroller).

This circuit provides the logic inverse; therefore, to set GAIN1 to a logic high, a logic low must be applied
to R1.

Since this circuit is powered from VREG, it will shutdown with VREG and eliminate the issue.

shows three of the circuits as they would be connected to a control device (microcontroller).
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Figure 1. Basic Circuit Diagram
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Figure 2. Connection to Amplifier (All Three Circuits Shown)

Alternate Method Number 1

Some microcontrollers have the capability to turn off or disable the internal pull up resistors on the GPIO
pins. If this is the case, the system designer can disable the pull up resistors on the pins that is connected
to the TPA310xDx, and pull the pins up to VREG with 100kQ resistors. This should eliminate the

possibility of providing an extraneous bias to the device. illustrates the connection of the
TPA310xDx family to a microcontroller having the capability of disabling the internal pull-up resistors on its
GPIO port.
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Figure 3. Alternate Method Number 1 — Circuit Diagram

Alternate Method Number 2

Finally, if the microcontroller can not disable its GPIO pull up resistors, then set all logic inputs to the
TPA310x to a logic low, set SHUTDOWN to a logic high, allow the part to come out of its shutdown (low
power state), and then set the required gain and mute conditions.

In this method, pull up resistors to VREG are not required.
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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.

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.

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 TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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 TI 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, 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

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2008, Texas Instruments Incorporated


http://amplifier.ti.com
http://www.ti.com/audio
http://dataconverter.ti.com
http://www.ti.com/automotive
http://dsp.ti.com
http://www.ti.com/broadband
http://www.ti.com/clocks
http://www.ti.com/digitalcontrol
http://interface.ti.com
http://www.ti.com/medical
http://logic.ti.com
http://www.ti.com/military
http://power.ti.com
http://www.ti.com/opticalnetwork
http://microcontroller.ti.com
http://www.ti.com/security
http://www.ti-rfid.com
http://www.ti.com/telephony
http://www.ti.com/lprf
http://www.ti.com/video
http://www.ti.com/wireless



