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Single TAS3103 in 5.1 Channel Audio System

Fred J. Shipley Digital Audio/Video

ABSTRACT

The TAS3103 is a three channel digital audio processor. It is capable of audio functions
such as volume and tone control, audio mixing, dynamic range compression/expansion
(DRCE), parametric equalization, audio effects, spectrum analysis, and delay.

In common home theater systems, two TAS3103's are generally used to process the six
audio channels. This report describes a method for using a single TAS3103 to process
the front speakers and the subwoofer. Volume control and balance are implemented
using the functions in a TAS5026 PWM Modulator.

System Block Diagram:

This report covers the addition of a digital audio processor to the amplifier system in a 5.1
Channel home theater system. In this type of system, there are normally three digital
audio channels. One channel contains the information for the front speakers, the second
contains the information for the Rear or Surround speaker, and the last channel contains
the information for the Subwoofer and Center Channel.

In many applications, it is necessary to apply tone control to the front speakers and the
subwoofer. Furthermore, bass management and compression are necessary for the
subwoofer. Occasionally, it is desirable to delay the information to the front speakers to
align their phase with the subwoofer. These functions are all possible with the TAS3103.
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Description:

The preceding diagram, two of the three digital audio channels are connected to the
TAS3103. One of the channels, the Rear or Surround, is connected directly to the
TAS5026 PWM Modulator, which provides the signals that drive the amplifier’s output
stages.

The two front channels are connected to two processing sections inside of the TAS3103
and the appropriate audio processing algorithms are applied to them.

The data channel for the center and subwoofer channels are also connected to the
TAS3103. Through the use of the input switches, internal to the TAS3103, the
subwoofer information is connected to the third processing section and the center
channel is routed to the output switches. The two audio channels are reconstructed to
digital audio data and routed to the output. In some cases, it may be desirable to
process the center channel instead of the subwoofer. This can be accomplished, under
program control, with the input and output switches in the TAS3103.

The two outputs of the TAS3103 and the remaining audio channel for the rear speakers
are routed directly to the TAS5026. Since the TAS5026 has individual channel volume

control, it performs the functions of volume control and balance. The rear channels will

lead the other channels by two sample times, since there is a two sample time delay in

the TAS3103. In a low cost application this small delay is generally acceptable.
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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 subjectto 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 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 Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl 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 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.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2003, Texas Instruments Incorporated



