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TDA7492

50 W + 50 W dual BTL class-D amplifier

Datasheet - production data

PowerSSO-36
with exposed pad up

Description

The TDA7492 is a dual BTL class-D audio
amplifier with single power supply designed for
LCD TVs and monitors.

Thanks to the high efficiency and exposed-pad-up
(EPU) package, only a simple heatsink is
required.

Features

e 50 W + 50 W continuous output power at
THD =10% with R_. =6 Qand Vo =25V

e 40 W + 40 W continuous output power at
THD = 10% with R_ =8 Qand V=25V

¢ Wide-range single-supply operation (8 - 26 V)

e High efficiency (n = 90%)

e Four selectable, fixed gain settings of
nominally 21.6 dB, 27.6 dB, 31.1 dB and

33.6 dB

o Differential inputs minimize common-mode

noise
¢ Standby and mute features
e Short-circuit protection
e Thermal overload protection
e Externally synchronizable

e ECOPACK®, environmentally friendly package

Table 1. Device summary

Order code Operating temp. range Package Packaging
TDA7492 -40 to +85 °C PowerSS0O-36 EPU Tube
TDA749213TR -40 to +85 °C PowerSS0O-36 EPU Tape and reel
January 2015 DoclD014926 Rev 6 1/32
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Device block diagram TDA7492

1 Device block diagram

Figure 1 shows the block diagram of one of the two identical channels of the TDA7492.

Figure 1. Internal block diagram (showing one channel only)
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2.1

)

Pin description

Pinout

Figure 2. Pin connections (top view, PCB view)
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Pin list
Table 2. Pin description list

Number Name Type Description

1 SUB_GND PWR Connect to the frame

2,3 OUTPB (0] Positive PWM for right channel

4,5 PGNDB PWR Power stage ground for right channel

6,7 PVCCB PWR Power supply for right channel

8,9 OUTNB 0] Negative PWM output for right channel

10,11 OUTNA 0] Negative PWM output for left channel

12,13 PVCCA PWR Power supply for left channel

14,15 PGNDA PWR Power stage ground for left channel

16,17 OUTPA (0] Positive PWM output for left channel

18 PGND PWR Power stage ground

19 VDDPW o zéi;\e/r(gggtienal) regulator output referred to ground for
20 STBY | Standby mode control

21 MUTE | Mute mode control

22 INPA | Positive differential input of left channel

23 INNA | Negative differential input of left channel

24 ROSC 0] Master oscillator frequency-setting pin

25 SYNCLK /0 Clock in/out for external oscillator

26 VDDS o 3.3-V (nominal) regulator output referred to ground for signal

blocks

27 SGND PWR Signal ground

28 DIAG 0] Open-drain diagnostic output

29 SVR 0] Supply voltage rejection

30 GAINO | Gain setting input 1

31 GAIN1 | Gain setting input 2

32 INPB | Positive differential input of right channel

33 INNB | Negative differential input of right channel

34 VREF (0] Half VDDS (nominal) referred to ground

35 SvVCC PWR Signal power supply

36 VSS 0] 3.3-V (nominal) regulator output referred to power supply
- EP - Exposed pad for heatsink, to be connected to GND

DoclD014926 Rev 6
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TDA7492 Electrical specifications

3 Electrical specifications

3.1 Absolute maximum ratings

Table 3. Absolute maximum ratings

Symbol Parameter Value Unit
Vee DC supply voltage for pins PVCCA, PVCCB, SVCC 30 \%

Vi Voltage limits for input pins STBY, MUTE, INNA, INPA, 03-36 Vv

INNB, INPB, GAINO, GAIN1
Top Operating temperature -40 to +85 °C
Tj Junction temperature -40 to 150 °C
Tstg Storage temperature -40 to 150 °C
3.2 Thermal data
Table 4. Thermal data

Symbol Parameter Min | Typ | Max | Unit
Rih jcase | Thermal resistance, junction to case - 2 3 °C/W

3.3 Electrical specifications

Unless otherwise stated, the results in Table 5 below are given for the conditions:
Vee =25V, R (load) = 8 @, Roge = R3 =39 kQ, C8 =100 nF, f = 1 kHz, Gy, = 21.6 dB and

Tamb =25 °C.
Table 5. Electrical specifications
Symbol Parameter Condition Min | Typ | Max | Unit
Supply voltage for )
Vec | pins PVCCA, PVCCB, SVCC 8 2% |V
lg Total quiescent current Without LC - 26 35 mA
lgsTBY Quiescent current in standby - - 25 |5.0 MA
Play mode - - +100
Vos Output offset voltage mV
Mute mode - - 60
locp Overcurrent protection threshold |R =0 Q 48 |6.0 |- A
T Junction temperature at thermal | ) 150 |- oC
J shutdown
R; Input resistance Differential input 48 60 - kQ
Vovp Overvoltage protection threshold | - 28 29 - \Y
Kys DoclD014926 Rev 6 9/32




Electrical specifications TDA7492
Table 5. Electrical specifications (continued)
Symbol Parameter Condition Min | Typ | Max | Unit
Undervoltage protection

Vuve threshold ) ) ) 7 v
High side - 0.2 -

RdsoN Power transistor on resistance Q
Low side - 0.2 -
THD = 10% - 40 -

Po Output power w
THD = 1% - 32 -
R =6 Q, THD = 10%, ) 50 )
VCC =25V

Ps Qutput power W
R . =6Q,THD=1% ) 40 )
VCC =25V

. P, =40W +40 W,

Pp Dissipated power THD = 10% - 8.0 - w

n Efficiency P, =40 W + 40W 80 90 - %

THD Total harmonic distortion Po=1W - 0.1 04 |%
GAINO =L, GAIN1 =L 206 |21.6 [22.6
GAINO =L, GAIN1 =H 26.6 |27.6 [28.6

Gy Closed-loop gain dB
GAINO = H, GAIN1 =L 30.1 [31.1 |32.1
GAINO =H, GAIN1=H |32.6 [33.6 |34.6

AGy Gain matching - - - +1 dB

CT Cross talk f=1kHz - 50 - dB
A Curve, Gy =20 dB - 20 -

eN Total input noise pv
f=22 Hz to 22 kHz - 25 35

SVRR Supply voltage rejection ratio fr= 10_0 Hz, Vr=0.5V, 40 50 - dB
Csvr = 10 uF

T, T¢ Rise and fall times - - 50 - ns

fsw Switching frequency Internal oscillator 290 |310 (330 |kHz

. Output switching frequency With internal oscillator () [250 |- 400 |

SWR |Range With external oscillator @ [250 |- [400

VinH Digital input high (H) 2.3 - - v

VinL Digital input low (L) - - 0.8

AMUTE Mute attenuation VMUTE =1V 60 80 - dB

1. fgw =108/ ((16 * Rogc * 182) * 4) kHz, faynoik = 2 * fsw with R3 = 39 kQ (see Figure 28.).

2. fsw =fsyncLk / 2 with the frequency of the external oscillator.

10/32
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TDA7492 Characterization curves

4 Characterization curves

The general test conditions used for producing the characterization curves can be
summarized as follows:

Test board: SZ LAB TDA7492 slug-up demo board
Test frequency: 1 kHz (also 100 Hz for THD vs. output power only)
Output power: 1 W
e For6-Qloads

— testvoltage: 25V

— LCfilter: L =22 pH and C = 220 nF
e For8-Qloads

— testvoltage: 25V

—  LCfilter: L =33 pH and C = 220 nF
e For4-Qloads

— testvoltage: 20 V

— LCfilter: L =15 yH and C =470 nF.

Figure 28 on page 22 shows the circuit with which the characterization curves, shown in the
next sections, were measured. Figure 27 on page 21 shows the PCB layout.

4.1 Characterizations for 6-Q loads

Figure 3. Output power vs. supply voltage

Test conditions: Pout vs. Vcc
Vec=15-25V,
RL=64, 60.00
Rosc = 39 kQ, Cosc = 100 nF, ‘
f=1kHz, 50.00 —+
10% THD

Gv=30dB, —
Tamb = 25° C E, 40.00 -+

S 3000 +

1% THD
Specification limit: ‘
Typical 10.00 R —— b
Vs=25V,RL=60Q, 15 16 17 18 19 20 21 22 23 24 25
Po =50 W atTHD = 10%,
Po = 40 W atTHD = 1% Vee (V)
‘Yl DoclD014926 Rev 6 11/32




Characterization curves TDA7492

Figure 4. THD vs. output power (1 kHz)

10|
i
Test conditions: 5 ,'
Vec=25V, THD %
2
RL=6Q,
Rosc = 39 kQ, Cosc = 100 nF, !
f=1kHz, 05
Gv = 30 dB, |
Tamb = 25° C * J
ambp =
0.1 l"
|
Specification limit: 0.05—
Typical:
0.02
Po =50 W at THD = 10%
0.01
100m 200m 500m 1 2 5 10 20 60
Output Power (W)
Figure 5. THD vs. output power (100 Hz)
10 ¥
I i
Test conditions: 5
Vee =25V, THD %
2
RL=6Q,
Rosc = 39 kQ, Cosc = 100 nF, !
f=100 Hz, 05
Gv =30dB,
0.2
Tamb =25° C
0.1
Specification limit: R -
Typical: 002 ~ —"
Po =50 W at THD = 10%
0'OleOm 200m 500m 1 2 5 10 20 60
Output power (W)
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Figure 6. THD vs. frequency

Test conditions:

Vec=25V,

RL=6Q,

Rosc = 39 kQ, Cosc = 100 nF,
f=1kHz,

Gv = 30dB,

Po=1W,

Tamb =25°C

Specification limit:
Typical: THD < 0.4%
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Figure 7. Frequency response

Test conditions:

Vec=25V,

RL=6 Q,

Rosc = 39 kQ, Cosc = 100 nF,
f=1kHz,

Gv = 30dB,

Po=1W,

Tamb=25°C

Specification limit:
Max: +/-3 dB (20 Hz to 20 kHz)
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Figure 8. Crosstalk

Test conditions:

Vec=25V,

RL=6Q,

Rosc = 39 kQ, Cosc = 100 nF,
f=1kHz,

Gv =30dB,

Po=1W

Tamb =25°C

Specification limit:
Typical: > 50 dB (at f = 1 kHz)
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Figure 9. FFT performance (0 dB)

+10¢
Test conditions: :z
Vec=25V, o0
AL-60. dBrA M
Rosc = 39 kQ, Cosc = 100 nF, “oF
-50F
f=1kHz, o
Gv =30dB, -70F
Po=1W, 80¢ Hi1
-90F
Tamb =25°C »1005‘——1
—ty
-110F
Specification limit: 1205
Typical: > 60 dB -130¢
for the harmonic frequency ’1403
-15%0 50 100 200 500 1k 2k 5k 10k 20k
Frequency (Hz)
Figure 10. FFT performance (-60 dB)
+10g
Test conditions: o
-10F
Vec=25V, _202
RL=6Q, dBrA _30§
Rosc = 39 kQ, Cosc = 100 nF, o
-50F
f=1kHz, E
-60:
Gv =30dB, -70F
Po=-60dB (at1 W = 0 dB) 80F
Tamb = 25° C S0
-1001 ~
110
Specification limit: 12
Typical: > 90 dB 430;
for the harmonic frequency " E
-1520 50 100 200 500 1k 2k 5k 10k 20k

Frequency (Hz)
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3

Characterizations for 8-Q) loads

Figure 11. Output power vs. supply voltage

Test conditions:

Pout vs. Vcc

Vee=5-25V,
RL=8Q,
Rosc = 39 kQ, Cosc = 100 nF, 50.00 ‘
f=1khz, __ 40.00 + 10% THD
Gv =30 dB, =
Tamb = 25° C = 30.00 +
o
o
20.00 */
Specification limit: /
Typical: 10.00 — | Pt
Vs=25V,RL=8Q, 15 16 17 18 19 20 21 22 23 24 25
Po =40 W at THD = 10%,
Po=32Wat THD = 1% Vee(V)
Figure 12. THD vs. output power (1 kHz)
10
i
Test conditions: 5 ’l
Vec=25V, THD
RL=8Q, % °
Rosc = 39 kQ, Cosc = 100 nF, 1
f=1kHz, 05
Gv =30dB,
Tamb = 25° C 02 |
0.1
Specification limit: 0.05
Typical:
0.02
Po =40 W at THD = 10%
0.01
100m 200m 500m 1 2 5 10 20 50
Output power (W)
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Characterization curves TDA7492

Figure 13. THD vs. output (100 Hz)

10
i
Test conditions: 5 ,'
Vec=25V, THD "
oy
RL=8Q, e
Rosc = 39 kQ, Cosc = 100 nF, 1
f=100 Hz, 05
Gv =30dB,
Tamb=25°C 0.2
0.1 7
Specification limit: 005 —f
Typical: e
P
Po =40 W at THD = 10% 0.02
0.01
100m 200m 500m 1 2 5 10 20 50
Output power (W)
Figure 14. THD vs. frequency
0.5
0.4
Test conditions: 03
Vec=25V, THD
o 0.2 /
RL=8Q, %o rd
Rosc = 39 kQ, Cosc = 100 nF, \ //
f=1kHz, 01
= / \
Gv =30 dB, ggz \ / ‘
Po=1W, 005 / \\
Tamb = 25° C 0.04 S \
0.03 /, \
0.02 \ /
Specification limit: // -
Typical: THD < 0.4%
0.01
20 50 100 200 500 1k 2k 5k 10k 20k
Frequency (Hz)
Figure 15. Frequency response
+1 E
Test conditions: o8k
Vec=25V, dBrA F L ~~~\
RL=8Q, s )
AE
Rosc = 39 kQ, Cosc = 100 nF, , f/ \
f=1KHz, 4
Gv =30dB, ook
Po=1W, b
Tamb = 25° C a5k
af
Specification limit: -48F
Max: +/-3 dB (20 Hz to 20 kHz) S
sk
702;) 50 100 200 500 1k 2k 5k 10k 20k
Frequency (Hz)
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Figure 16. Crosstalk

Test conditions:
Vec=25V,
RL=8Q,
Rosc = 39 kQ, Cosc = 100 nF,
f=1kHz,
Gv = 30 dB,
Po=1W,
Tamb =25°C

Specification limit:
Typical: > 50 dB (at f = 1 kHz)
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Figure 17. FFT performance (0 dB)

Test conditions:

Vec=25V,

RL=8Q,

Rosc = 39 kQ, Cosc = 100 nF,
f=1kHz,

Gv =30 dB,

Po=1W,

Tamb =25°C

Specification limit:
Typical: > 60 dB
for the harmonic frequency
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Figure 18. FFT performance (-60 dB)

Test conditions:

Vec=25V,

RL=8Q,

Rosc = 39 kQ, Cosc = 100 nF,
f=1kHz,

Gv =30 dB,

Po =-60dB (at 1 W =0dB)
Tamb =25° C

Specification limit:
Typical: > 90 dB
for the harmonic frequency
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Characterization curves TDA7492
4.3 Characterizations for 4-Q loads
Figure 19. Output power vs. supply voltage
Test conditions:
Voo = 1522V, Pout vs. Vcc
RL=4Q,
Rosc = 39 kQ, Cosc = 100 nF, 60.00 ‘
f=1kHz, __50.00 10% THD —
Gv =20 dB, S 40.00 -~ | _—
Tamb = 25° C 3 30.00 7/
& 5000 E—m | 1% THD
Specification limit: 10.00
Typical:
Vs=20V,RL=40, 15 16 17 18 19 20 21 22
Po = 47 W at THD = 10%, Veo(V)
Po=38W at THD = 1%
Figure 20. THD vs. output power (1 kHz)
10
Test conditions: ]
Vec=20V, THD + N ’l
RL=40Q, % 2
Rosc = 39 kQ, Cosc = 100 nF, 1
f=1kHz,
0.5
Gv =20dB,
Tamb =25°C 0.2
0.1
Specification limit: 0.05 =
Typical:
Po=38WatTHD = 1% 0.2
O'%om 200m 500m 1 2 5 10 20 50

18/32
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TDA7492 Characterization curves

Figure 21. THD vs. output (100 Hz)

10 ¥
Test conditions: 5
Vee =20V, THD + N ,’
RL=4Q, % 2
Rosc = 39 kQ, Cosc = 100 nF, 4
f=100 Hz,
0.5
Gv =20dB,
Tamb =25°C
0.2
0.1
O
Specification limit: 0.05 Jr
Typical: —~
T~ gt
Po=38Wat THD = 1% 0.02 ™ I et
0.01
100m 200m 500m 1 2 5 10 20 50
Output power (W)
Figure 22. THD vs. frequency
0.5
04
Test conditions:
0.3
Vec=20V, THD + N
RL=4Q, o 02
Rosc = 39 kQ, Cosc = 100 nF, /\
f=1kHz, o1 / \
Gv =20dB, AN
1'
0.07
0dBatf=1kHz, 006 A \
~ \
Po=1W, 005 \
0.04
Tamb = 25° C \
0.03 N /
\\- / \I
\,
Specification limit: 002 N
Typical: THD < 0.4%
0.01
20 50 100 200 500 1k 2k 5k 10k 20k
Frequency (Hz)
Figure 23. Frequency response
+1 E
Test conditions: =
Vec=20V, 0TE
+0.25 |
RL=4Q, E
dBrA -of _
Rosc = 39 kQ, Cosc = 100 nF, onsE 1 TN
f=1kHz, osf N
Gv=20dB, o5k N\
0dBatf=1kHz, E / \\
Po=1W, 25k / \
Tamb = 25° C e ?: \
-1.75
2f
Specification limit: 225 F
Typical: 25 ;
Max: +/-3 dB (20 Hz to 20 kHz) 275
>32; 50 100 200 500 1k 2k 5k 10k 20k
Frequency (Hz)
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Figure 24. Crosstalk

60
Test conditions: 651
Vee =20V, 7o
Crosstalk [
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f=1kHz, N \\ Va
Gv =20 dB, F
-0 /
0dBatf=1kHz o "N A V""
Po=1W, E M
Tamb = 25° C 100
105}
Specification limit: 'ﬂof
Typical: > 50 dB (at f = 1 kHz) 115
-120:
20 50 100 200 500 1k 2k 5k 10k 20k
Frequency (Hz)
Figure 25. FFT performance (0 dB)
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Test conditions: 0E
Vec=20V, dBrA -‘DE
-20F
RL=40Q, ok
Rosc = 39 kQ, Cosc = 100 nF, 40
f=1kHz, soE
Gv =20dB, 60E
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.
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100 e ™ T H
MR A
E v i
Specification limit: 20
Typical: > 60 dB a30F
for the harmonic frequency -1402
-150 E
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Frequency (Hz)
Figure 26. FFT performance (-60 dB)
+10 -
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-10F
Vec=20V, E
20
RL=40, dBrA -
Rosc = 39 kQ, Cosc = 100 nF, -40F
f=1kHz, 50(-
Gv =20dB, 60
OdBatf=1kHz, E
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Po=1W, E
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Tamb =25° C 100k .
E ' [
heata®, V¥
Specification limit: 120
Typical: > 90 dB 130
for the harmonic frequency 10
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Frequency (Hz)
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4.4

3

Test board

Figure 27. Test board layout
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5 Applications circuit

Figure 28. Applications circuit for class-D amplifier

! SUB_GND OUTPA| 16 ﬂ*
1J€_2; INPA ouTea 17 I 33uH
C1 470nF %1(?1\?: 23 | INNA PGNDA | 14 R6 1%%?”:
e PGNDA | 15 I 22R
C2 470nF %1Cn‘:= 27 | SGND J3
L Joc2s C26 4
c5  [VDDS 2 | vops ~ T1oonF 2o | L :| OUT-L+
$100n;7 R1 100k 28 | piaG pvcea |12 car s Lo| OUT-L-
13
22RS DIAGD gl \ooow FuceA 330pF 100nF
For o OUTNA |10 "
o Eneed * 100nF 18| PGND OUTNA ﬂ E J2
nput 33uH 1,vee
ic1 R
S 10000F 2 IQGND
s s TDA7492P oures | 8 EE: 5y gij
Q JN-L- ouTPB | 2 33uH
IN-L+|
:\N—Rr GAINO pvecs | 7 s c18
@W'R' ot pvccs | 6 o 100nF s
C20 4 | OUT-R+
For 3 | svee c19 szone 1. 2| ourh
Single-Ended | | jg crol | ponDs | 5 100nF =
Input 100nF'@_ vss oonon |7 c21 2
j—i 330pF 100nF
C11 470nF 32 | INPB ouTNB | @ =
1 ] L2 %
C12 470nF %%1‘2 33 | INNB o | ® 35*
& S2 MUTE %?1; VREF | 34 -
nF 21 fyyre M 1ci LC filter components
STy oy Mo T | 3;2 - ar| s Litv [Load [L1.L2L3L4[C20,C26
T Ry S | ¢22uF igg 40 [15uH 470 nF
ul
— [ o2 2 l , R*’KVCC L& ea |22 pH 220 nF
SGND
lz 20F 5 Jond gow ::11:: 8Q 33 pH 220 nF
3P SUPPLY 16Q |68 pH 220 nF
Input settings for standby, mute and play: Input settings for gain:
STBY : MUTE Mode GAINO : GAIN1 Nominal gain
ov:oVv Standby ov:ov 21.6dB
0V:33V Standby 0vV:33V 27.6dB
33v:0V Mute 3.3Vv:0V 31.1dB
33V:33V Play 33V:33V 33.6 dB
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6.1

3

Applications information

Mode selection

The three operating modes of the TDA7492 are set by the two inputs, STBY (pin 20) and
MUTE (pin 21).

e  Standby mode: all circuits are turned off, very low current consumption.

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

e Play mode: the amplifiers are active.

The protection functions of the TDA7492 are enabled by pulling down the voltages of the
STBY and MUTE inputs shown in Figure 29. The input current of the corresponding pins
must be limited to 200 pA.

Table 6. Mode settings

Mode STBY MUTE
Standby LM X (don't care)
Mute H ™ L
Play H H

1. Drive levels defined in Table 5: Electrical specifications on page 9

Figure 29. Standby and mute circuits

Standby © A\ |J_-| STBY
3.3V R2 Cc7
ov —I 0ke T 224 TDA7492
Mute O——AN T MUTE
33V R4 C15
oV _,_ 30 kQ I 2.2 yF

Figure 30. Turn on/off sequence for minimizing speaker “pop”
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6.2 Gain setting

The gain of the TDA7492 is set by the two inputs, GAINO (pin 30) and GAIN1 (pin31).
Internally, the gain is set by changing the feedback resistors of the ampilifier.

Table 7. Gain settings

GAINO GAIN1 Nominal gain, G, (dB)
0 0 21.6
0 1 27.6
1 0 311
1 1 33.6
6.3 Input resistance and capacitance

The input impedance is set by an internal resistor Ri = 60 kQ (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 31. For Ci = 470 nF the high-pass filter cutoff frequency is below 20 Hz:

fc=1/(2*n*Ri*Ci)

Figure 31. Device input circuit and frequency response

Rf

VA
Input ]

. 11 o——AN o
signal . Input g,

pin

aviaed

fe f (Hz)-;

3

24/32 DoclD014926 Rev 6




TDA7492

Applications information

6.4

6.4.1

6.4.2

3

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
TDA7492 as master clock, while the other devices are in slave mode, that is, externally
clocked. The clock interconnect is via pin SYNCLK of each device. As explained below,
SYNCLK is an output in master mode and an input in slave mode.

Master mode (internal clock)

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

fow = 108/ (Rosc * 16 + 182) * 4) kHz
where Rggg is in kQ.

In master mode, pin SYNCLK is used as a clock output pin whose frequency is:

fsyncik =2 fsw
For master mode to operate correctly, then resistor Rggc must be less than 60 kQ as given

below in Table 8.
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 SYNCLK to be internally configured as an input as given in Table 8.

The output switching frequency of the slave devices is:

fsw = fsyncLk / 2

Table 8. How to set up SYNCLK

Mode ROSC SYNCLK
Master Rosc < 60 kQ Output
Slave Floating (not connected) Input
Figure 32. Master and slave connection
Master Slave
TDA7492 TDA7492
ROSC SYNCLK SYNCLK ROSC
Output Input
Cosc j— Rosc
100 nF 39 kQ
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