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Datasheet

100-watt + 100-watt dual BTL class-D audio amplifier

Features

« 100 W + 100 W output power at THD = 10% with Ry =6 0 and Vg = 36 W
«  BOW + B0 W output power at THD = 10% with B =8 Q and Voo =34 W

«  Wide-range single-supply operation (14 - 39 V)

«  High efficiency (n = 90%)

«  Four selectable, fixed gain settings of nominally 25.6 dB, 31.6 dB, 35.1 dB and
37.6dB

«  Differential inputs minimize common-mode noise

«  Standby and mute features
*  Short-circuit protection

*  Thermal overload protection
«  Externally synchronizable

Description

The TDAT498 is a dual BTL class-D audio amplifier with single power supply
designed for home systems and active speaker applications.

It comes in a 36-pin PowerSS0 package with exposed pad up (EPU) to facilitate
mounting a separate heatsink.

Product status link

TDAT458

Product summary

Order code TDAT498TR
Tamparatura 4010 B8 °C
range
PowerSS036
Package (EPU)
Packing Tape and reel

DS643T - Rev 10 - August 2020 ww.st.com

Far further information contact your local STMicroelectronics sales office.
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1 Device block diagram

Figure 1. Internal block diagram (showing one channel only) shows the block diagram of one of the two identical
channels of the TDAT498.

Figure 1. Internal block diagram (showing one channel only)
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2 Pin description

2.1 Pinout

Figure 2. Pin connections (top view, PCB view)
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PGHDA
OUTRA
PGHD
VODPW
STBY
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ROSC
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VREF
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WSS
EF

PWR
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PWR
PWR

PWR
PWR

PWR
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PWR

Table 1. Pin description list

Description

Connect to the framea

Positive PWM for right channal

Power stage ground for right chanmel

Power supply for right channel

Megative PVWIM output for right channel

Megative PWM output for left channel

Power supply for left channel

Power stage ground for left channel

Positive PWM output for left channel

Power stage ground

3.3 (nominal) requlator output referred to ground for power stage
Standby mode control

Mute mode control

Positive differential input of left channel

Megative differential input of left channel

Master oscillator frequency-setting pin

Clock infout for extarnal oscillator

3.3-V (nominal) regulator output referred to ground for signal blocks
Signal ground

Open-drain diagnostic output

Supply voltage rejection

Gain setting input 1

Gain setting input 2

Positive differential input of right channel

Megative differantial input of right channel

Half ¥DDS (nominal) referred o ground

Signal power supply

3.3V (nominal) regulator output referred lo power supply
Exposed pad for heatsink, to be connected to ground
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3 Electrical specifications

3.1 Absolute maximum ratings

Table 2. Absolute maximum ratings

DG supply voltage for pins PVCCA, PVCCB, SVCC
Valtage limite for input ping STEY, MUTE, INNA, INPA, INNE, INPE,

VI GaIND, GAING Rl v
T Operating Junction temperatura 40 1o 150 “C
Taig Storage temperature -40 1o 150 “C
3.2 Thermal data

Table 3. Thermal data

R S Y K L AT

le sage | Thermal resistance, junction to case

3.3 Recommended operating conditions

Table 4. Recommended operating conditions

= = L3 5= (3 =

Voo Supply voltage for pins PVCCA, PVCCB, SVCC
Tamb Ambient operating temperature -40 - BS "

34 Electrical specifications

Unless otherwise stated, the values in the table below are specified for the conditions: Ve =36V R =60,
Rogc =R3=30k0, C&=100nF, f=1kHz, G, =256 dB Tamb = 25 *C.

Table 5. Electrical specifications

- 40 B0 s

Total guiescent current Mo LC filter, no load
|q5TB"1’ Quiescent currant in standby - - 1 10 1T
Play mode =100 - 100
Vos Output offset voltage my
Mute mada -60 - BO
loce Owaercurrent protection threshold RL=00 B T - A
! Junction temperature at thermal .
Ti shutdown } B 160 B ¢
R, Input resistance Differantial input 48 860 - k2
Voyp Overvoltage protection threshold - 42 43 - W
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Ve Undervoliage protection threshold

High side - 0.2 -
Rysom Power transistor on-resistance 0
Low side - 0.2 -
b THD = 10% - 100 -
Output power W
’ THD = 1% - 78 -
P Cutput power R, =80 THD = 10% - a0 - W
By = 100W + 100 W,
Pp Dizsipated power - 20 - W
THD = 10%
n Efficiency Py = 100W + 100'W - a0 - %
THD Total harmonic distortion Po=1W - 0.1 - %
GAIMD = L. GAINT =L 248 256 268
GAIND = L. GAINT =H 30.8 kSl 328
Gy Cloged-loop gain dB
GAIND = H, GAINT =L 341 351 361
GAING = H, GAINT =H 36.6 are RE
AGy Gain matching - -1 - 1 di
Cr Crosstalk f=1kHz, Py =1W 50 70 - dB
A Curve, Gy = 20 dB - 15 -
=y} Total input nolse uv
f=22 Hz tn 22 kHz - 25 50
SVRR | Supply veltage rejection ratio ': :01:3'(__' Hz, Vr=0.5 Vpp, Csvr . 70 . B
T. Ty Rize and fall imes - - 50 - ns
fsw Switching frequency Internal cecillator 290 310 330 kHz
With internal oscillator 1 250 - 400
fowr Output switching frequency range kHz
With external ozcillator = 250 - 400
Vi Digital input high {H) 2.3 - -
- W
VinL Digital input low (L) , . 0.8
Pin STBY voltage high [(H) 27 - -
Varay - v
Pin STBY woltage law (L) - - 0.5
Pin MUTE valtaga high {H) 25 - -
ViuTe - v
Pin MUTE voltage low (L) - - 0.8
Apute | Mute attenuation VMute =L, Vstey =H - 7o - dB

1. four= 10° /({16 * Rose + 182) * 4) kHZ, fgyvnoik = 2 * Fope with B3 = 36 kO (see Figure 19. Application circult for 6 £ or & 02
spaakers).
2. Faw = feyvnook £ 2 with the external ascilator,
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4.1 Test circuit

Figure 3. Test circuit for characterizations shows the test circuit with which the characterization curves, shown in

the next sections, were measured. Figure 4. Test board shows the PCB layout.

Figure 3. Test circuit for characterizations
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Figure 4. Test board
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4.2 Characterization curves

Unless otherwise stated the measurements were made under the following conditions:
Voo =36 W, f=1kHz, Gy =256 dB, Rosc = 39 k0, Cosc = 100 nF, Tamb = 25 °C
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4.2.1 ForR =6 Q

Figure 5. Output power (THD = 10%) vs. supply Figure 6. THD vs. output power
voltage
- -
. T
T
Figure 7. THD vs. frequency (1 W) Figure &. THD vs. frequency (100 mW)
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Figure 9. Frequency response Figure 10. FFT performance (0 dBFS)
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4,22 ForR =80

Figure 12. Qutput power (THD = 10%) vs. supply Figure 13. THD vs. output er

voltage
=
Figure 14. THD vs. frequency (1 W) Figure 15. THD vs. frequency (100 mW)
b 4
HE =R

Figure 16. Frequency response Figure 17. FFT performance (0 dB)
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Figure 1&. FFT performance (-60 dB)
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5 Application information

5.1 Application circuit

Figure 19. Application circuit for 6 {1 or 8 (I speakers
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5.2 Mode selection

The three operating modes of the TDAT498 are set by the two inputs, STBY (pin 20} and MUTE (pin 21).
. Standby mode: all circuits are turned off, very low current consumption.

. Mute mode: inputs are connected to ground and the positive and negative PWM outputs are at 50% duty
cycle.

s Play mode: the amplifiers are active.

The protection functions of the TDAT498 are enabled by pulling down the voltages of the STBY and MUTE inputs
shown in Figure 20, Standby and mute circuits. The input current of the corresponding pins must be limited to 200
LA

Table 6. Mode settings

Standby LY X (don't care)
Mute H L
Play H H

1. Drive lavels defined in Table 5. Elecirical specifications
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Figure 20. Standby and mute circuits
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5.3 Gain setting

The gain of the TDAT498 is set by the two inputs, GAING (pin 30) and GAIN1 (pin31). Internally, the gain is set by
changing the feedback resistors of the amplifier.

Table 7. Gain settings

GAIND GAIN1 Nominal gain, G, (dB)

256

L L
L H 316
H L 356
H H 376
5.4 Input resistance and capacitance
The input impedance is set by an internal resistor Ri = 60 kL (typical). An input capacitor (Ci) is required to couple

the AC input signal.

The equivalent circuit and frequency response of the input components are shown in Figure 22, Input circuit and
frequency response. For Ci = 470 nF the high-pass filter cutoff frequency is below 20 Hz:

fo=1/(2* 7" Ri*Ci)

DS643T - Rewv 10 page 1222



TDAT498

Internal and external clocks

2

Figure 22, Input circuit and frequency response
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5.5 Internal and external clocks

The clock of the class-D amplifier can be generated internally or can be driven by an external source.
If two or more class-D amplifiers are used in the same system, it is recommended that all devices operate at the
same clock frequency. This can be implemented by using one TDAT498 as master clock, while the other devices
are in slave mode, that is, externally clocked. The clock interconnect is via pin SYMCLK of each device. As
explained below, SYMNCLK iz an output in master mode and an input in slave mode.

5.5.1 Master mode (internal clock)

Using the internal oscillator, the output switching frequency, fgyy, is controlled by the resistor, Rgge, connected to
pin ROSC:

faw = 108/ [[Rge * 16 + 182) * 4] kHz
where Rosc is in kL.
In master mode, pin SYNCLK is used as a clock output pin whose frequency is:
faynoLk =27 faw
For master mode to operate correctly then resistor Rosc must be less than 80 k( as given below in Table 8. How
to set up SYNCLEK.
5.5.2 Slave mode (external clock)

In order to accept an external clock input the pin ROSC must be left open, that is, floating. This forces pin
SYMNCLK to be internally configured as an input as given in Table 8. How to set up SYNCLK.

The output switching frequency of the slave devices is:
faw = fevncie / 2

Table 8. How to set up SYNCLK

Master Rose = 60 ki Cutput

Slave Floating (not connected) Input
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Figure 22, Master and slave connection

Master Slhve
TDATAME TDAT4E
RS0 SYNCLK SYMNCLE RS0
Curput lpaut
Cose = R
100 nF k0

5.6 Output low-pass filter

To avoid EMI problems, it may be necessary to use a low-pass filter before the speaker. The cutoff frequency
should be larger than 22 kHz and much lower than the output switching frequency. It is necessary to choose the L
and C component values depending on the loudspeaker impedance. Some typical values, which give a cutoff
frequency of 27 kHz, are shown in Figure 24. Typical LC filter for an 8 0 speaker and Figure 25. Typical LC filter
for a 6 O speaker below.

Figure 24. Typical LC filter for an 8 0 speaker
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5.7 Protection functions

The TDAT498 is fully protected against overvoltages, undervoltages, overcurrents and thermal overloads as
explained here.

Overvoltage protection (OVP)

If the supply voltage exceeds the value for Voyp given in Table 5. Electrical specifications |, the overvoltage

protection is activated which forces the outputs to the high-impedance state. When the supply voltage falls back
to within the operating range, the device restarts.

Undervoltage protection (UVP)

If the supply voltage drops below the value for Vyp given in Table 5. Electrical specifications |, the undervoltage
protection is activated which forces the outputs to the high-impedance state. When the supply voltage falls back
to within the operating range, the device restarts.

Overcurrent protection (OCP)

If the output current exceeds the value for loop given in Table 5. Electrical specifications , the overcurrent
protection is activated which forces the outputs to the high-impedance state. Pericdically, the device attempts to
restart. If the overcurrent condition is still present, then the OCP remains active. The restart time, Toc, is
determined by the RC components connected to pin STBY.

Thermal protection (OTP)

If the junction temperature, T;, reaches 145 °C (nominally), the device goes to mute mode and the positive and
negative PWh outputs are forced to 50% duty cycle. If the junction temperature reaches the value for T; given in
Table 5. Electrical specifications |, the device shuts down and the output is forced to the high-impedance state.
When the device cools sufficiently the device restarts.

5.8 Diagnostic output
The output pin DIAG is an open-drain transistor. When any protection is activated, it switches to the high-

impedance state. The pin can be connected to a power supply (< 39 V) by a pull-up resistor whose value is limited
by the mazimum sinking current (200 pA) of the pin.

Figure 26. Behavior of pin DIAG for various protection conditions

o O T gy B
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6 Package information

In order to meet environmental requirements, ST offers these devices in different grades of ECOPACK packages,

depending on their level of environmental compliance. ECOPACK specifications, grade definitions and product
status are available at: www st.com. ECOPACK is an ST trademark.

6.1 PowerSS0-36 EPU package information
Figure 27. Power550-36 EPU package outline
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Table 9. PowerS50-36 EPU package mechanical data

Symbel
S S N N T TS T
215 - 2.45 0.085 - 0.086
A2 215 - 2.35 0.085 - 0.083
al 1] - 040 ] - 0.004
b 018 - 0.36 0.007 - 0.014
o 023 - 0.32 0.009 - 0.013
n} 10,10 - 10.50 0.398 - 0413
E TAD - T.60 0.291 - 0.299
a - 0.5 - - 0.020
el - 8.5 - - 0.335
F - 23 - - 0.091
G - - 010 - - 0.004
H 10,10 - 10.50 0.398 - 0413
h - - 0.40 - - 0.016
k a - 8 degrees o - B dagrees
L 0.55 - 0.85 0.022 - 0.033
M - 4.30 - - 0.169
M - - 10 dagrees - - 10 degrees
0 - 1.20 - - 0.047
Q - 0.80 - . 0.031
g - 2.90 - . 0.114
T - 3.85 - - 0.144
u - 1.00 - - 0.039
X 410 - 4.70 0181 - 0185
Y 650 - 710 0.193 - 0.280
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Table 10. Document revision history

m irkesliinl Chc'.ll'lgi_‘-'_i

11-Aug-2009 1 Initial release.
Updated supply voltage range an e 1.
27-Aug-2009 2 B PRy ] g pag
Updated package exposed pad dimension Y (Min) in Saection 6.1 .
Updated first feature on page 1.
Updated order code name in Section
3%-00el-2009 3 Updated Table 5. Electrical specifications
Updated Section 4.2 Characterization curves
Removed tables for standby, mute and gain after Figure 19. Application circuit for 6 0
of B () speakers.
Removed datasheel preliminary status, updated features list and updated Section
30-Jun-2010 4 Added Table 4. Recommended operating conditions with updated minimum supply
voltage.
27-Jan-2011 5 Updated applications circuit In Figure 19. Application circult for 6§ O or 8 (0 speakers.
11-Feb-2011 3] Updated test circuit for characterizations in Section 4.1 .
29-Mar-2011 7 Updated loce in Table 5. Electrical specifications .
12-Sep-2011 B Updated OUTHA In Table 1. Pin description list
09-Sep-2015 <] Updated Vi in Table 2. Absolute maximum ratings and dimengion L in Section 6.1
28-Aug-2020 10 Removed order code for tuba version.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics WY and its subsidiaries {(*5T) resarve the right to make changes, comections, enhancements, modifications, and improvements to 5T
products andfor to this document at any time without notice. Purchasers should obtain the latest relevant information on 5T products before placing orders. 5T
products are sold pursuant to 5T's terms and conditions of sale in place at the time of order acknowledgament.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

Mo license, express or implied, to any intellectual property right is granted by ST herein.
Resale of 5T products with provisions differant from the information set forth herain shall void any warranty granted by 5T for such product.

ST and the 5T logo are trademarks of ST. For additional information about ST trademarks, please refer to www st.comitrademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.
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