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TAS5731M 2 x 30-W Digital Audio Power Amplifier With DSP and 2.1 Mode

1 Features

2-Ch I?S Input; 8-kHz to 48-kHz fg

30-W Stereo, 8 Q/24 V (THD+N = 10%)

Up to 90% Efficient Operation

Wide 8-V to- 24-V Supply Range; 3.3-V Digital
Supply

Single-Device 2.1 Support (2 x SE + 1 x BTL)

80-mQ Rps(on) Device That Can Support 2-Q SE
and 4-Q BTL Modes

- 12V, 2Q, 8 W With SE mode
- 12V, 4Q, 15 W With BTL mode
Speaker EQ (8 BQ per Channel), 2x DRCs

Pin-to-Pin Compatible With the TAS5727 and
TAS5731

Benefits:

— Direct Connect to Digital Processor

— High Output Power From a Standard Supply
— Eliminates the Need for Heat Sink

— Advanced Processing Improves Audio
Experience

Applications

LCD TV
LED TV
Sound Bar
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3 Description

The TAS5731M is a 30-W, efficient, digital-audio
stereo power amplifier for driving stereo bridge-tied
speakers. One serial data input allows processing of
up to two discrete audio channels and seamless
integration to most digital audio processors and
MPEG decoders. The device accepts a wide range of
input data and data rates. A fully programmable data
path routes these channels to the internal speaker
drivers.

The TAS5731M is a slave-only device receiving all
clocks from external sources. The TAS5731M
operates with a PWM carrier between a 384-kHz
switching rate and a 352-kHz switching rate,
depending on the input sample rate. Oversampling
combined with a fourth-order noise shaper provides a
flat noise floor and excellent dynamic range from
20 Hz to 20 kHz.

Device Information®
PACKAGE BODY SIZE (NOM)
HTQFP (48) 7.00 mm x 7.00 mm

PART NUMBER
TAS5731M

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

Power vs Supply Voltage (PBTL Mode)
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An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision B (November 2013) to Revision C Page
« Added Pin Configuration and Functions section, ESD Ratings table, Feature Description section, Device Functional
Modes, Application and Implementation section, Power Supply Recommendations section, Layout section, Device
and Documentation Support section, and Mechanical, Packaging, and Orderable Information section ..............ccccceeeunene. 1
Changes from Revision A (November 2013) to Revision B Page
e Changed "2 x 20-W" to "2 x 30-W" in the Title, Features, and DeSCHPLION .........coiiiiiiieiiiiir e e e e 1
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5 Device Comparison Table

TAS5731M TAS5729MD TAS5721 TAS5717 TAS5711 TAS5707
Max Power to Single- 18 10 16
Ended Load
Max Power to Bridge 37 20 15 10 20 20
Tied Load
Max Power to Parallel 70 40 30 40
Bridge Tied Load
Min Supported Single- 2 4 4
Ended Load
Min Supported Bridge 4 4 8 4 6 6
Tied Load
Min Supported Parallel 2 4 4 4
Bridge Tied Load
Closed/Open Loop Open Open Open Open Open Open
Max Speaker Outputs 3 2 3 2 3 2
Headphone Channels Yes Yes Yes
Architecture Class D Class D Class D Class D Class D Class D
Dynamic Range Control 2-Band 2-Band AGL 2-Band 2-Band AGL 2-Band Single-Band
(DRC)
Biquads (EQ) 21 28 21 28 21 14
Copyright © 2013-2015, Texas Instruments Incorporated Submit Documentation Feedback 3
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6 Pin Configuration and Functions

PHP Package

48-Pin HTQFP
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Pin Functions
PIN TYPE® 2 TERMINATION®@ DESCRIPTION
NAME NO. TOLERANT
AGND 30 P Local analog ground for power stage, which must be connected to
the system ground.
ADR/FAULT 14 DIO Dual function terminal which sets the LSB of the 7-bit I2C address to

"0" if pulled to GND and to "1" if pulled to DVDD. If configured to be
a fault output by the methods described in 12C Address Selection and
Fault Output, this terminal is pulled low when an internal fault occurs.
A pull-up or pull-down resistor is required, as is shown in the Typical
Application Circuit Diagrams. If pulled high (to DVDD), a 15-kQ
resistor must be used to minimize in-rush current at power up and to
isolate the net if the pin is used as a fault output, as described
above.

(1) TYPE: A = analog; D = 3.3-V digital; P = power/ground/decoupling; | = input; O = output

(2) All pullups are 20-pA weak pullups and all pulldowns are 20-pA weak pulldowns. The pullups and pulldowns are included to assure
proper input logic levels if the terminals are left unconnected (pull-ups — logic 1 input; pulldowns — logic 0 input). Devices that drive
inputs with pullups must be able to sink 20 pA while maintaining a logic-0 drive level. Devices that drive inputs with pulldowns must be
able to source 20 pA while maintaining a logic-1 drive level.
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Pin Functions (continued)

PN TYPE® >V TERMINATION® DESCRIPTION
NAME NO. TOLERANT

AVDD 13 P 3.3-V analog power supply

AVSS 9 P Analog 3.3-V supply ground

BST_A P High-side bootstrap supply for half-bridge A

BST_B 43 P High-side bootstrap supply for half-bridge B

BST_C 42 P High-side bootstrap supply for half-bridge C

BST_D 33 P High-side bootstrap supply for half-bridge D

DVDD 27 P 3.3-V digital power supply

DVSS 28 P Digital ground

DVSSO 17 P Oscillator ground

GND 29 P Analog ground for power stage

GVDD_OUT 32 P Gate drive internal regulator output

LRCLK 20 DI 5-V Pulldown Input serial audio data left/right clock (sample-rate clock)

MCLK 15 DI 5-V Pulldown Master clock input

NC 5,7, - No connect

40,
41,
44, 45

OSC_RES 16 AO Oscillator trim resistor. Connect an 18.2-kQ, 1% resistor to DVSSO.

OUT_A 1 (0] Output, half-bridge A

OUT_B 46 (0] Output, half-bridge B

OuUT_C 39 (0] Output, half-bridge C

OuUT_D 36 (0] Output, half-bridge D

PBTL 8 DI Pulldown Low means BTL mode; high means PBTL mode. Information goes
directly to power stage.

PDN 19 DI 5-V Pullup Power down, active-low. PDN prepares the device for loss of power
supplies by shutting down the noise shaper and initiating the PWM
stop sequence.

PGND_AB 47, 48 Power ground for half-bridges A and B

PGND_CD 37,38 P Power ground for half-bridges C and D

PLL_FLTM 10 AO PLL negative loop-filter terminal

PLL_FLTP 11 AO PLL positive loop-filter terminal

PVDD_AB 2,3 P Power-supply input for half-bridge output A and B

PVDD_CD 34, 35 P Power-supply input for half-bridge output C and D

RESET 25 DI 5-V Pullup Reset, active-low. A system reset is generated by applying a logic
low to this pin. RESET is an asynchronous control signal that
restores the DAP to its default conditions and places the PWM in the
hard-mute (high-impedance) state.

SCL 24 DI 5-V 12C serial control clock input

SCLK 21 DI 5-V Pulldown Serial audio-data clock (shift clock). SCLK is the serial-audio-port
input-data bit clock.

SDA 23 DIO 5-V I2C serial control data interface input/output

SDIN 22 DI 5-V Pulldown Serial audio data input. SDIN supports three discrete (stereo) data
formats.

SSTIMER 6 Al Controls ramp time of OUT_x to minimize pop. Leave this pin
floating for BD mode. Requires capacitor of 2.2 nF to GND in AD
mode. The capacitor determines the ramp time.

STEST 26 DI Factory test pin. Connect directly to DVSS.

VR_ANA 12 P Internally regulated 1.8-V analog supply voltage. This pin must not
be used to power external devices.

VR_DIG 18 P Internally regulated 1.8-V digital supply voltage. This pin must not be
used to power external devices.

Copyright © 2013-2015, Texas Instruments Incorporated
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Pin Functions (continued)

PIN TYPE® 2/ TERMINATION® DESCRIPTION
NAME NO. TOLERANT
VREG 31 P Digital regulator output. Not to be used for powering external
circuitry.
PowerPAD™ P Provides both electrical and thermal connection from the device to

the board. A matching ground pad must be provided on the PCB and
the device connected to it via solder. For proper electrical operation,
this ground pad must be connected to the system ground

7 Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) @

MIN MAX UNIT
Supply DVDD, AVDD -0.3 4.2 v
voltage PVDD_x -0.3 30 \%
3.3-V digital input -0.5 DVDD + 0.5
Input voltage | 5-V tolerant® digital input (except MCLK) -0.5 DVDD +2.5® Y
5-V tolerant MCLK input -0.5 AVDD +2.5®
OUT_x to PGND_x 324 Y,
BST_x to PGND_x 39 Y,
Input clamp current, Ik -20 20 mA
Output clamp current, lok -20 20 mA
Operating free-air temperature 0 85 °C
Operating junction temperature 0 150 °C
Storage temperature, Tgy -40 125 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum conditions for extended periods may affect device reliability.

(2) 5-V tolerant inputs are PDN, RESET, SCLK, LRCLK, MCLK, SDIN, SDA, and SCL.

(3) Maximum pin voltage must not exceed 6 V.

(4) DC voltage + peak ac waveform measured at the pin must be below the allowed limit for all conditions.

7.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001 (™ +1000
Vesp)y  Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- \
c101@ +250

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
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7.3 Recommended Operating Conditions

MIN  NOM  MAX UNIT

Digital/analog supply voltage DVDD, AVDD 3 3.3 3.6 \%

Half-bridge supply voltage PVDD_x 8 26.40 \Y%
Viy High-level input voltage 5-V tolerant 2 \%
Vi Low-level input voltage 5-V tolerant 0.8 \%
Ta Operating ambient temperature range 0 85 °C
T,@ Operating junction temperature range 0 125 °C
R, (PBTL) Load impedance Output filter: L = 15 pyH, C = 680 nF 2 Q
R, (BTL) Load impedance Output filter: L = 15 pyH, C = 680 nF 4 Q
R, (SE) Load impedance Output filter: L = 15 pyH, C = 680 nF 2 Q
Lo Output-filter inductance grlgmlgg n%lijttiglrjlt inductance under short- 10 pH

(1) For operation at PVDD_x levels greater than 18 V, the modulation limit must be set to 93.8% through the control port register 0x10.
(2) Continuous operation above the recommended junction temperature may result in reduced reliability and/or lifetime of the device.

7.4 Thermal Information

TAS5731M
THERMAL METRIC® PHP (HTQFP) UNIT
48 PINS
Rgia Junction-to-ambient thermal resistance 27.9 °C/W
Raic(top) Junction-to-case (top) thermal resistance 1.1 °C/IW
Rgig Junction-to-board thermal resistance 13 °C/IW
Wit Junction-to-top characterization parameter 20.7 °C/IW
Wig Junction-to-board characterization parameter 0.3 °C/IW
Raic(bot) Junction-to-case (bottom) thermal resistance 6.7 °C/IW

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.

7.5 PWM Operation at Recommended Operating Conditions

PARAMETER TEST CONDITIONS VALUE UNIT
. 11.025/22.05/44.1-kHz data rate +2% 352.8

Output PWM switch frequency kHz
48/24/12/8/16/32-kHz data rate +2% 384

Copyright © 2013-2015, Texas Instruments Incorporated
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7.6 DC Electrical Characteristics
T, =25° PVDD_x =18V, DVDD = AVDD = 3.3V, R =8 Q, BTL AD mode, f5 = 48 kHz (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VoH High-level output voltage ADR/FAULT and SDA :DOUD:D_i g”\a‘/ 2.4 v
VoL Low-level output voltage ADR/FAULT and SDA loL =4 mA 0.5 \Y;
DVvDD =3V
I Low-level input current \lél\/TD\IQLz AVDD = 3.6 V 75 pA
I High-level input current \ISIV>D\IQH: AVDD = 3.6 V 750 HA
Normal mode 49 68
Ibp 3.3-V supply current i'\:;’bVD§Upply voltage (DVDD, Reset (RESET = low, mA
PDN = high) 23 38
Normal mode 32 50
lpvoD Supply current No load (PVDD_x) Reset (RESET = low, 4 8 mA
PDN = high)
; @ Drain-to-source resistance, LS | T; = 25°C, includes metallization resistance 80 mo
pston Drain-to-source resistance, HS | T; = 25°C, includes metallization resistance 80
I/0 PROTECTION
Vivp Undervoltage protection limit PVDD falling 6.4 \Y,
Vuvp,hyst Undervoltage protection limit PVDD rising 7.1 \Y,
OTE® Overtemperature error 150 °C
OTEnyst®” Irze)g[l?rtteedn:op?:eactg\r/irdfrr%?n error 30 c
loc Overcurrent limit protection Output to output short in BTL mode 4.5 A
locT Overcurrent response time 150 ns

(1) I for the PBTL pin has a maximum limit of 200 pA due to an internal pulldown on the pin.
(2) This does not include bond-wire or pin resistance.
(3) Specified by design.
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7.7 AC Electrical Characteristics (BTL, PBTL)
PVDD_x =18V, BTL AD mode, fs = 48 kHz, R, = 8 Q, Cgzsr = 10 nF, audio frequency = 1 kHz, AES17 filter,

fowm = 384 kHz, T, = 25°C (unless otherwise noted). All performance is in accordance with recommended operating
conditions (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
BTL mode, PVDD =8V, R. =8 Q, 7% THD 3.9
BTL mode, PVDD =8V, R_. =8 Q,10% THD 4.2
BTL mode, PVDD =12V, R. =8 Q, 7% THD 8
BTL mode, PVDD =12 V, R =8 Q,10% THD 9.6
BTL mode, PVDD =18V, R_. =8 Q, 7% THD 18.7
BTL mode, PVDD =18V, R_. =8 Q, 10% THD 21.2
BTL mode, PVDD =24V, R. =8 Q, 7% THD 32.6
BTL mode, PVDD =24V, R_. =8 Q, 10% THD 37.2
PBTL mode, PVDD =12 V,R =4 Q, 7% THD 16.5
PBTL mode, PVDD =12 V, R. =4 Q, 10% THD 17.9
Po Power output per channel w
PBTL mode, PVDD =18V, R =4 Q, 7% THD 37
PBTL mode, PVDD =18V, R. =4 Q, 10% THD 39.6
PBTL mode, PVDD =24V, R. =4 Q, 10% THD 66
PBTL mode, PVDD =24V, R. =4 Q, 10% THD 69.6
SE Mode, PYDD =12V, RL =4 Q, 7% THD 4.2
SE Mode, PVYDD =12 V, RL =4 Q, 10% THD 4.6
SE Mode, PYDD =18 V, RL=4 Q, 7% THD 9.6
SE Mode, PVYDD =18 V, RL =4 Q, 10% THD 10.2
SE Mode, PVYDD =24V, RL =4 Q, 7% THD 171
SE Mode, PVDD =24V, RL =4 Q, 10% THD 18.1
PVDD =8V, Po=1W 0.15%
S _ PVDD=12V,Po=1W 0.03%
THD+N  Total harmonic distortion + noise
PVDD =18V, Po=1W 0.04%
PVDD =24V, Po=1W 0.1%
Vi Output integrated noise (rms) A-weighted 46 "
Cross-talk Po =0.25 W, f = 1 kHz (AD Mode) —67 dB
SNR Signal-to-noise ratio® é-ﬂzighted, f= 1 kHz, maximum power at THD 104 dB
(1) SNRis calculated relative to 0-dBFS input level.
7.8 Electrical Characteristics - PLL External Filter Components
PARAMETER TEST CONDITIONS MIN  TYP MAX UNIT
External PLL filter capacitor C1 SMD 0603 X7R 47 nF
External PLL filter capacitor C2 SMD 0603 X7R 4.7 nF
External PLL filter resistor R SMD 0603, metal film 470 Q
7.9 Electrical Characteristic - I’C Serial Control Port Operation
for 12C Interface signals over recommended operating conditions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
C. Load capacitance for each bus line 400 pF
Copyright © 2013-2015, Texas Instruments Incorporated Submit Documentation Feedback 9
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7.10 Timing Requirements - PLL Input Parameters

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

fmeLki MCLK frequency 2.8224 24.576 MHz
MCLK duty cycle 40% 50% 60%

t/tmcLk) Rise/fall time for MCLK 5 ns
LRCLK allowable drift before LRCLK reset 4| MCLKs

7.11 Timing Requirements - Serial Audio Ports Slave Mode

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fscLkin Frequency, SCLK 32 x fg, 48 x fg, 64 % fg C_=30pF 1.024 12.288 MHz
tsu1 Setup time, LRCLK to SCLK rising edge 10 ns
thy Hold time, LRCLK from SCLK rising edge 10 ns
tsuo Setup time, SDIN to SCLK rising edge 10 ns
tho Hold time, SDIN from SCLK rising edge 10 ns

LRCLK frequency 8 48 48 kHz

SCLK duty cycle 40%  50% 60%

LRCLK duty cycle 40%  50% 60%

SCLK rising edges between LRCLK rising SCLK

edges 32 64 edges
t(edge) I(;(FjigCeL(ljf cSIc():chedge with respect to the falling _1/4 1/4 F?é:ﬂla}é
to/ts Rise/fall time for SCLK/LRCLK 8 ns
7.12 Timing Requirements - I1°C Serial Control Port Operation
for 12C Interface signals over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  MAX| UNIT
fscL Frequency, SCL No wait states 400 kHz
tw(H) Pulse duration, SCL high 0.6 us
tw) Pulse duration, SCL low 1.3 us
tr Rise time, SCL and SDA 300 ns
t Fall time, SCL and SDA 300 ns
tsu1 Setup time, SDA to SCL 100 ns
th1 Hold time, SCL to SDA 0 ns
toun) Bus free time between stop and start conditions 1.3 us
tsu2 Setup time, SCL to start condition 0.6 us
tho Hold time, start condition to SCL 0.6 us
tsu3 Setup time, SCL to stop condition 0.6 us

7.13 Timing Requirements - Reset (RESET)
control signal parameters over recommended operating conditions (unless otherwise noted).

PARAMETER MIN  TYP MAX| UNIT
ty(RESET) Pulse duration, RESET active 100 us
ta(2C. ready) Time to enable I°C 12 ms
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Figure 3. Start and Stop Conditions Timing
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RESET

| |
le— tyRreser) —P

| |
| |
2 \I I / 2
I"C Active } | \ I°C Active
_/ |
|
| |
I

|
— tcI(IZC_ready) —>

System Initialization.

Enable via I°C.
T0421-01
NOTES: On power up, it is recommended that the TAS5731M RESET be held LOW for at least 100 us after DVDD has
reached 3 V.
If RESET is asserted LOW while PDN is LOW, then RESET must continue to be held LOW for at least 100 ps after
PDN is deasserted (HIGH).

Figure 4. Reset Timing
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7.14 Typical Characteristics

7.14.1 Typical Characteristics, 2.1 SE Configuration, 4 Q

10

2.1 SE Mode

PVpp = 12V

18 RL = 2x8Q+8Q, THD+N = 1% |
RL = 2x8Q+8Q, THD+N = 10%
16 RL = 2x4Q+8Q, THD+N = 1% .
RL = 2x4Q+8Q, THD+N = 10%
" RL = 2x4Q+4Q, THD+N = 1%
RL = 2x40Q+40Q, THD+N = 10%
12 —L —
B
g 10 Z
o /
‘g 8 7 r/
g /
° ° L~ // l/
4 Pl 4/
) =
2.1 SE Mode
Tp=25°C
0

8 10 12 14 16 18 20 22 24
Supply Voltage (V)

Figure 5. Output Power vs Supply Voltage (2.1 SE Mode)
With 2 x 4w + 4w Load on Typical 2 Layer PCB Device
May Be Thermally Limited Above 20 V

f=1kHz
Ta=25°C

N
AN

THD+N (%)
o
.

/
™ / I
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0.01 -
RL = 2x8Q+8Q
RL = 2x4Q+8Q
RL = 2x4Q+40Q
0.001
0.01 0.1 1 10

Output Power (W)

Figure 6. Total Harmonic Distortion + Noise vs Output
Power (2.1 SE Mode)
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PVpp = 18V
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Ta=25°C
1
S ~J
Z 01 — 1= =4
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0.01 N
— R = 2x80Q+8Q
w— R = 2x4Q+8Q
RL = 2x4Q+4Q
0.001
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Figure 7. Total Harmonic Distortion + Noise vs Output
Power (2.1 SE Mode)
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2.1 SE Mode i
PVpp = 24V I
f=1kHz
Ta=25CT
1
< '/,4/ ™
=
E'Z’ /1 /] =T~
£ o1 £
2
E y 4
/
0.01
RL = 2x8Q+8Q
RL = 2x4Q+8Q
RL = 2x40+40
0.001
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Figure 8. Total Harmonic Distortion + Noise vs Output
Power (2.1 SE Mode)
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Figure 9. Total Harmonic Distortion + Noise vs Frequency
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Figure 10. Total Harmonic Distortion + Noise vs Frequency
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(2.1 SE Mode)
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Typical Characteristics, 2.1 SE Configuration, 4 Q (continued)

THD+N (%)

10
2.1 SE Mode RL = 2x8Q+8Q
Po=1W — R =
Py = 20V RL = 2x40+8Q
Ta=257C RL = 2x40+4Q
1
ol = (]
e
01
L
0.01 !
i
0.001
20 200 2% 20k

100 ‘ ‘
90 — ‘ |
80 t
2.1 SE Mode
70 R, = 2x8+8Q
Ta=25°C
§ 60
)
c 50
2
L
G 40
30
20 PVDD = 12V
10 PVDD = 18V
PVDD = 24V
0
0 20 40 60 80

Frequency (Hz)

Figure 11. Total Harmonic Distortion + Noise vs
Frequency (2.1 SE Mode)

Total Output Power (W)

Figure 12. Efficiency vs Total Output Power (2.1 SE Mode)
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O
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0
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Total Output Power (W)

2.1 SE Mode Right-to-Left
<10 [ Po=1W s | eft-t0-Right
PVpp = 12V
R, = 2x8+8Q
20 | 7,-25°C
-30
@ 40
s o
5 50 v A
%
g A
S -60
-70 ;l!/ifffﬁm
-80
-90
-100
20 200 2 20k

Frequency (Hz)

Figure 13. Efficiency vs Total Output Power (2.1 SE Mode) Figure 14. Crosstalk vs Frequency (2.1 SE Mode)
o 0
2.1 SE Mode Right-to-Left 2.1 SE Mode Right-to-Left
-10 | Po=1W s  eft-t0-Ri 10 } Po=1W
pS/DD ~1ov Left-to-Right Pi’/DD Zoav s | ft-t0-Right
R, = 2x4+4Q R, =2x8+8Q
20 | 1 2o5°C 20| T.=25°C
-30 -30
@ —40 o —40
E’ ’i” E
T 50 > T -50
1 o
o -60 = S -0
AT I
0 b : & -70
P | - — =L o st
L~ Ny v
—-80 -80 I
-90 -90
-100 -100
20 200 2 20k 20 200 2 20k

Frequency (Hz)

Figure 15. Crosstalk vs Frequency (2.1 SE Mode)

Frequency (Hz)

Figure 16. Crosstalk vs Frequency (2.1 SE Mode)
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Typical Characteristics, 2.1 SE Configuration, 4 Q (continued)
0
2.1 SE Mode Right-to-Left
-10 | Po=1W s eft-to-Right
PVpp = 24V
o | BT
=30
o -40
< bl
g -50 ’
§ -60 /
—70 % = F~—— ///
-80
-90
-100
20 200 2k 20k
Frequency (Hz)
Figure 17. Crosstalk vs Frequency (2.1 SE Mode)
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7.14.2 Typical Characteristics, 2.0 BTL Configuration, 8 Q

45
2.0 BTL Mode ‘
a0 | Ta=257C |
35
30 f7Z /é
B / s
3 25 S
H /
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5 /
o]
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10 —z RL=8Q, THD*N = 1%
RL = 8Q, THD+N = 10%
s RL = 60, THD+N = 1%
£ RL = 6Q, THD+N = 10%
RL = 40, THD+N = 1%
RL = 4Q. THD+N = 10%

8 10 12 14 16 18 20 22 24
Supply Voltage (V)

Figure 18. Output Power vs Supply Voltage (2.0 BTL Mode)
With 4w Load on Typical 2 Layer PCB Device May Be
Thermally Limited Above 20 V
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Figure 19. Total Harmonic Distortion + Noise vs Output
Power (2.0 BTL Mode)
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Figure 20. Total Harmonic Distortion + Noise vs Output
Power (2.0 BTL Mode)
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Figure 21. Total Harmonic Distortion + Noise vs Output
Power (2.0 BTL Mode)
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Figure 22. Total Harmonic Distortion vs Frequency (2.0
BTL Mode)
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Figure 23. Total Harmonic Distortion vs Frequency (2.0
BTL Mode)
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Typical Characteristics, 2.0 BTL Configuration, 8 Q (continued)

10
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Figure 24. Total Harmonic Distortion vs Frequency (2.0
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Figure 25. Efficiency vs Output Power (2.0 BTL Mode)
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Figure 26. Crosstalk vs Frequency (2.0 BTL Mode)
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Figure 27. Crosstalk vs Frequency (2.0 BTL Mode)
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Figure 28. Crosstalk vs Frequency (2.0 BTL Mode)
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Figure 29. Crosstalk vs Frequency (2.0 BTL Mode)
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Typical Characteristics, 2.0 BTL Configuration, 8 Q (continued)
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Figure 30. Power vs Supply Voltage (2.0 BTL Mode)
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Figure 31. Idle Channel Noise vs Supply Voltage (2.0 BTL
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7.14.3 Typical Characteristics, PBTL Configuration, 8 Q
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Figure 32. Output Power vs Supply Voltage (PBTL Mode)
With 2w Load on Typical 2 Layer PCB, Device May Be
Thermally Limited Above 20 V
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Figure 33. Total Harmonic Distortion + Noise vs Output
Power (PBTL Mode)
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Figure 34. Total Harmonic Distortion + Noise vs Output
Power (PBTL Mode)
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Figure 35. Total Harmonic Distortion + Noise vs Output
Power (PBTL Mode)
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Figure 36. Total Harmonic Distortion vs Frequency (PBTL
Mode)
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Figure 37. Total Harmonic Distortion vs Frequency (PBTL
Mode)
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Typical Characteristics, PBTL Configuration, 8 Q (continued)
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Figure 38. Total Harmonic Distortion vs Frequency (PBTL Figure 39. Efficiency vs Output Power (PBTL Mode)
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Figure 40. Efficiency vs Output Power (PBTL Mode) Figure 41. Power vs Supply Voltage (PBTL Mode)
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Figure 42. Idle Channel Noise vs Supply Voltage (PBTL Mode)
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8 Parameter Measurement Information

All parameters are measured according to the conditions described in the Specifications section.

9 Detailed Description

9.1 Overview

The TAS5731M an efficient 30-W stereo I12S input Class-D audio power amplifier. The digital auto processor of
the device uses noise shaping and customized correction algorithms to achieve a great power efficiency and high
audio performance. Also, the device has up to eight Equalizers per channel and two -band configurable Dynamic
Range Control (DRC).

The device needs only a single DVDD supply in addition to the h