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ABSTRACT

The TAS5132V2EVM PurePath Digital™ customer evaluation module (EVM)
demonstrates the integrated circuits TAS5086PAG and TAS5132DDV from Texas
Instruments (TI). This application report covers the EVM specifications, audio
performance and power efficiency measurements graphs, and design documentation
that includes schematics, parts list, layout, and mechanical design.
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Introduction

1 Introduction

The TAS5132V2EVM PurePath Digital™ customer evaluation module (EVM) demonstrates the integrated
circuits TAS5086PAG and TAS5132DDV from Texas Instruments (TI).

TAS5086DBT is a high-performance, 32-bit (24-bit input) multichannel PurePath Digital™ pulse width
modulator (PWM) based on Equibit™ technology with fully symmetrical AD modulation scheme. The
device also has digital audio processing (DAP) that provides 48-bit signal processing, advanced
performance, and a high level of system integration.

The TAS5132DDV is a high-performance, integrated stereo Digital Amplifier Power Stage designed to
drive 8-Q speakers at up to 20 W per channel. Incorporating TI's Equibit™ technology, the device is
designed to be used with TI's Equibit™ modulators. This system requires only a simple passive
demodulation filter to deliver high-quality, high-efficiency audio amplification. This EVM is configured with
two BTL channels.

This EVM is a complete 2-channel digital audio amplifier system which includes digital input (S/PDIF),
interface to PC and DAP features like digital volume control, input and output multiplexers, and bass
management. The EVM is designed to demonstrate the functionality of the TAS5132DDV in a minimum
component size/count scenario. Therefore, the TAS5132DDV is capable of better performance than this
EVM demonstrates; however, increased performance comes at increased price.

This 2.0 system is designed for applications such as television and plasma display panels (PDP).

Figure 1. TAS5132DDV2EVM Evaluation Module

For EVM setup and use, see TAS5132V2EVM User's Guide (SCLUD97).

The following sections of this document cover EVM specifications, audio performance and power
efficiency measurements graphs, and design documentation that includes schematics, parts list, layout,
and mechanical design.
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2 TAS5132V2EVM Specification

Table 1. General Test Conditions

General Test Conditions

Notes

Output stage supply voltage:
System supply voltage:

18 V | Laboratory power supply (Agilent 6574A)
Derived from Output Stage Supply; GVDD = 12 V

Load impedance : 6-8 Q
Sampling frequency 48 kHz
PWM processor TAS5086DBT

Output stage

TAS5132DDV | PG1.1

Tl input-USB board

HPLMCO012 | Rev 1

EVM configuration file

Version 1.00 | TAS5132EVM.cfg

Table 2. TAS5086 Register Settings®

Register Register Value | Notes

Modulation index limit register 0x10 0x04 | Set modulation index set to 96.1%

Master volume register 0x07 0x30 | Master volume set to 0 dB

Clock control register 0x00 0x6D | 48-kHz sample rate; 256 FS MCLK frequency
OSC_TRIM register 0x1B 0x03 | Select field trim

PWM start register 0x18 0x3F | Start channels as part of system start

Split cap charge period register Ox1A 0x00 | Split-capacitor charge time = 0 ms

System control register 2 0x05 0x20 | All channels started; VALID1 = VALID2

(@) These register settings are used for all test, unless otherwise specified.

Table 3. Electrical Data

Electrical Data

Notes/Conditions

Output power, BTL, 6 Q:

18 W | 1 kHz, unclipped (0 dBFS), T = 25°C

Output power, BTL, 6 Q:

25 W |1 kHz, 10% THD+N, T, = 25°C

Output power, BTL, 8 Q:

15 W | 1 kHz, unclipped (0 dBFS), T = 25°C

Output power, BTL, 8 Q:

21 W |1 kHz, 10% THD+N, T, = 25°C

Rated load impedance, BTL:

6-8 Q

Rated load impedance, PBTL:

3-8Q

Maximum peak current, BTL:

>5 A | 1-kHz burst, 3 Q, Rpc = 22k

Output stage efficiency:

>90 % | 2x20 W, 8 Q

System supply current:

<110 mA | 1 kHz, —-60-dBFS signal, with Tl input board

H-Bridge supply current:

<33 mA | 1 kHz, no signal, 10-uH output inductors

Table 4. Audio Performance

Audio Performance Notes/Conditions

THD+N, BTL, 6 Q: 1w <0.05% | 1 kHz

THD+N, BTL, 6 Q: now <0.06% | 1 kHz

THD+N, BTL, 6 Q: 20 W <0.1% |1 kHz

THD+N, BTL, 8 Q: 1w <0.05% | 1 kHz

THD+N, BTL, 8 Q: now < 0.05% | 1 kHz

THD+N, BTL, 8 Q: 15W <0.09% | 1 kHz

Dynamic range: > 108 dB | Reference: rated power, A-weighted, AES17 filter
Noise voltage: < 35 uVms | A-weighted, AES17 filter
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Table 4. Audio Performance (continued)
Audio Performance Notes/Conditions
Click/pop, BTL: < 20 mV | Mute/unmute, no input signal, 8 Q
Channel separation >60dB | 1kHz, Poyr =20 W
Frequency response: +2dB |15 W/ 8 Q, unclipped (0 dBFS)
Table 5. Thermal Specification
Thermal Specification Tpcg ™ | Notes/Conditions
Idle, all channels switching <30°C | 1 kHz, 15 minutes, —60-dBFS signal, Tp = 25°C
2x1.875W, 8 Q, (1/8 power) <35°C | 1 kHz, 1 hour, Tp = 25°C
2x15W, 8 Q, (full power) <50°C | 1 kHz, 5 minutes, T5 = 25°C
@) Measured on component side of PCB, under the heat sink.
Table 6. Physical Specifications
Physical Specifications Notes/Conditions
PCB dimensions (in mm) 200 x 100 x 25 | HPLMCO012-TAS5132EVMV?2 total dimension

TAS5132V2EVM Amplifier Module 100 x 100 x 25

Width x length x height (mm) (power stage section = 27 mm x 50
mm)

HPL-MCO012 Modulator/Controller

Module
Total weight <1 kg | Components + PCB + heat sink + mechanics
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Figure 4. THD+N vs Frequency (BTL — 8Q)
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Figure 5. FFT Spectrum With —60 dBFS Tone (BTL)
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Figure 6. Idle Noise FFT Spectrum (BTL)
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Figure 11. Output Stage Efficiency

3 Component Notes

3.1 PVDD Capacitors

The PVDD capacitors, 220 yF at 25 V were chosen to reject power supply noise and keep crosstalk below
-60 dB from 20 Hz to 20 KHz. Good-quality, low-ESR capacitors should be selected to reduce the
possibility of excessive noise at the amplifier's output and to keep crosstalk within the Dolby Specification
of —60 dB within the audio band. These capacitors can be increased, if necessary.

3.2 Output Filter Inductors

The inductors were selected to form part of the output LC demodulation filter. They have dc resistance
<50 mQ and an inductance of 10 pH. This inductance can be increased to 16 pH to provide a lower
frequency cutoff for the demodulation filter. As long as the inductance remains stable for peak current
within the power band, the inductor should not present problems, as long as it provides adequate residual
inductance during an output error condition to protect the amplifier (short-circuit protection).

3.3 Output Filter Capacitors

Good-quality film capacitors should be used for the 0.47-uF capacitors used in the output demodulation
filter. They should have a voltage rating of not less than 2 times the PVDD supply voltage.
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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.

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

Products Applications
Amplifiers Audio ww Ircom/audid
Data Converters Automotive [vww i.com/automotivg
DSP Broadband [Www it.com/broadband
Interface Digital Control
Logic [odicTicom Military
Power Mgmt pRowerfr.coni Optical Networking [vww.fi.com/opficalnetworH
Microcontrollers  picrocontroller-tr.com Security
Low Power Telephony [pww ir-com/telephony
Wireless
Video & Imaging Www.tl.com/vided
Wireless [vww Ti.com/wirelesd
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