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TDA7451

4x7W OR 2x22W CAR RADIO POWER AMPLIFIER PLUS

TRIPLE POWER SUPPLY

HIGH OUTPUT POWER CAPABILITY:

4 X 9.5W OR 2 x 32W/4Q MAX

4 x8.5W OR 2 x 28W/4Q) EIAJ

4 X TW OR 2 x 22W/4Q @14.4V, 1KHz; 10%
MINIMIZED EXTERNAL COUNT

- NO NEED OF DECOUPLING CAPACITORS
- NO NEED OF BOOTSTRAP CAPACITOR

- NO NEED OF EXTERNAL COMPENSATION
- INTERNALLY FIXED GAIN (20dB)
POP-FREE AUDIO SECTION
ST-BY FUNCTION (C-MOS)
MUTE FUNCTION (C-MOS)
CLIP DETECTOR, THERMAL
SHORT CIRCUIT DETECTION
BUILT-IN VOLTAGE REGULATORS:

-5V @ 150mAWITH RESET

-5V @ 500mAWITH ST-BY

- 8.5V @ 200mA WITH ST-BY

REGULATORS DIAGNOSTIC FEATURE: UN-
DERVOLTAGE, 8.5V DROP SENSE, SHORT
CIRCUIT, LOAD DUMP, OVER-TEMPERA-

WARNING,

BLOCK DIAGRAM

PRELIMINARY DATA

Flexiwatt25

ORDERING NUMBER: TDA7451

TURE

PROTECTIONS

General:
m LOAD DUMP
m OVERRATING CHIP TEMPERATURE

Audio Section:

m OUT SHORT (TO GND, TO Vs AND
ACROSS THE LOAD)

Power Supply Section:

m SHORT CIRCUIT PROTECTION (OUT TO

GND)
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TDA7451

4x7W OR 2x22W CAR RADIO POWER AMPLIFIER PLUS

TRIPLE POWER SUPPLY

HIGH OUTPUT POWER CAPABILITY:

4 x9.5W OR 2 x 32W/4Q MAX

4 x8.5W OR 2 x 28W/4Q EIAJ

4 X 7W OR 2 x 22W/4Q @14.4V, 1KHz; 10%
MINIMIZED EXTERNAL COUNT

- NO NEED OF DECOUPLING CAPACITORS
- NO NEED OF BOOTSTRAP CAPACITOR

- NO NEED OF EXTERNAL COMPENSATION
- INTERNALLY FIXED GAIN (20dB)
POP-FREE AUDIO SECTION

ST-BY FUNCTION (C-MOS)

MUTE FUNCTION (C-MOS)

CLIP DETECTOR, THERMAL WARNING,
SHORT CIRCUIT DETECTION

BUILT-IN VOLTAGE REGULATORS:

-5V @ 150mAWITH RESET

- 5V @ 500mAWITH ST-BY

- 8.5V @ 200mA WITH ST-BY

REGULATORS DIAGNOSTIC FEATURE: UN-
DERVOLTAGE, 8.5V DROP SENSE, SHORT
CIRCUIT, LOAD DUMP, OVER-TEMPERA-

PRELIMINARY DATA

Flexiwatt25

ORDERING NUMBER: TDA7451

TURE

PROTECTIONS

General:

m LOAD DUMP

s OVERRATING CHIP TEMPERATURE

Audio Section:

m OUT SHORT (TO GND, TO Vs
ACROSS THE LOAD)

Power Supply Section:

m SHORT CIRCUIT PROTECTION (OUT TO
GND)

AND
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TDA7451

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Operating Supply Voltage 18 V
Vs DC Supply Voltage 28 V
Vs Peak Supply Voltage (t = 50ms) 40 V
lo Audio Output Peak Current (non repetitive t = 100us) 4 A
Audio Output Peak Current (repetitive f > 10Hz) 3 A
[ Voltage Regulators Output Current internally limited
Piot Power Dissipation at Tcase = 85°C 55 W
Tstg, T Storage and Junction Temperature Range -40 to 150 °C
Vout Output Voltages (DIAG, RESET) 7 V
Vin Input Voltages (ST-BY, MUTE) 18 V
RESR Output capacitor series resistance 0.2to0 10 Q
PIN CONNECTION
1 j Q.
2020225838 EE2
"EEE%%OgQ”’Z;gzzoggg‘ﬁg%g%
THERMAL DATA
Symbol Parameter Unit
Rih j-case Thermal Resistance Junction-case 1.2 °C/W

2/9

4




TDA7451

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Operating Supply Voltage 18 \%
Vs DC Supply Voltage 28 V
Vs Peak Supply Voltage (t = 50ms) 40 V

lo Audio Output Peak Current (non repetitive t = 100us) 4 A
Audio Output Peak Current (repetitive f > 10Hz) 3 A

lo Voltage Regulators Output Current internally limited

Piot Power Dissipation at Tcase = 85°C 55 W

Tstg, Tj Storage and Junction Temperature Range -40 to 150 °C
Vout Output Voltages (DIAG, RESET) 7 V
Vin Input Voltages (ST-BY, MUTE) 18 V

RESR Output capacitor series resistance 0.2t0 10 Q
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THERMAL DATA

Symbol Parameter Unit

Rih j-case Thermal Resistance Junction-case 1.2 °C/W
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TDA7451

Po =4 X7W S.E. APPLICATION
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TDA7451

Po=4X7W S.E. APPLICATION
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TDA7451

ELECTRICAL CHARACTERISTICS (Refer to the test circuit; Vs = 14.4V; RL = 4Q, Tamb = 25°C,

f = 1kHz, unless otherwise specified)
Symbol | Parameter Test Condition | Min. | Typ. | Max. | Unit
GENERAL
Iy Total Quiescent Current lio1, oo, lioz = BMA 80 150 mA
Vs IN ST-BY IN Threshold Voltage 1.5 \Y
Vsg out ST-BY OUT Threshold Voltage 35 V
IsT.BY Stand-by Current Consumption llog = 2mA 0.5 mA
AUDIO SECTION
Po Output Power RL =4Q; THD = 10%
Bridge 19 22 W
Single Ended 6 7 W
Po Al EIAJ Output Power (**) VS =13.7V
Bridge 26 28 w
Single Ended 7.5 8.5 W
Po max. Max. Output Power (**) VS = 14.4V
Bridge 30 32 w
Single Ended 8 9.5 W
d Distortion RL=4Q;
Single Ended, Po = 0.1 to 3W 0.04 0.3 %
Bridge, Po = 0.1 to 8W 0.06 0.3 %
CT Cross Talk f=1kHz; Rg=0 50 60 dB
f= 10kHz; Rq =0 55 dB
Rin Input Impedance Single Ended 70 100 KQ
Bridge 35 50 KQ
Gy Voltage Gain Single Ended 20 dB
Bridge 26 27 dB
Gy Voltage Gain Match. 1 dB
BW Bandwidth -3dB 100 KHz
Eno Output Noise Voltage (*) Ry = 0; Single Ended 100 uVv
SVR Supply Voltage Rejection R, = 0; f = 100Hz; Single Ended 48 55 dB
ASB Stand-by Attenuation 90 100 dB
Iping ST-BY Pin Current Play mode; Vpin8 = 5V -10 30 A
A MUTE Attenuation 80 90 dB
VN MUTE IN Threshold Voltage 1.5 \
Vm our MUTE OUT Threshold Voltage 35 Vv
lcp Clipping Detector Current CDoff: Pomin = 3.5W 5 UA
(Pull up to 5V with 10KQ) CDon: THD = 5% 50 190 280 pA
POWER SUPPLY SECTION
Vo1 Output Voltages lopg = 5mA 4.85 5 5.15 \i
AVo1 Load Regulation 1 lp; =5 to 150mA 80 mV
| o1 Current Limit Vo =0V 250 350 600 mA
AV, Dropout Voltages log; = 150mA 700 mV
SVR Ripple Rejection Viipple = 1VpP; loz = 50mA
f=100Hz 60 dB
f=10KHz 50 dB
AVoq Line Regulation 1 Vs =8 1o 18V; lo; = 5mA 10 40 mV
RESET
Reset On | Low Vges: Reset On Threshold 3.5 4.0 4.7 \
Reset Off | Low Vgeg; Reset Off Threshold 4.25 V
Reset Hyst | Reset Threshold Hysteresis vs 250 500 mV
Reg 1
Vouton Reset| Reset Output Voltage Reset activated 15 \%
R(Reset to Vgeq1) > 15K

(*) 22Hz to 22KHz
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TDA7451

ELECTRICAL CHARACTERISTICS (Refer to the test circuit; Vs = 14.4V; RL = 4Q, Tamb = 25°C,

f = 1kHz, unless otherwise specified)
Symbol | Parameter Test Condition | Min. | Typ. | Max. | Unit
GENERAL
Iy Total Quiescent Current I o1, lLo2, Loz = BMA 80 150 mA
VsB IN ST-BY IN Threshold Voltage 15 \
Vsgout ST-BY OUT Threshold Voltage 3.5 V
lsT.BY Stand-by Current Consumption lLo1 =2mA 0.5 mA
AUDIO SECTION
Po Output Power RL=4Q; THD = 10%
Bridge 19 22 W
Single Ended 6 7 W
Po E1aJ EIAJ Output Power (**) VS =13.7V
Bridge 26 28 W
Single Ended 7.5 8.5 W
Po max. Max. Output Power (**) VS = 14.4V
Bridge 30 32 w
Single Ended 8 9.5 W
d Distortion R, =4Q;
Single Ended, Po = 0.1 to 3W 0.04 0.3 %
Bridge, Po = 0.1 to 8W 0.06 0.3 %
CT Cross Talk f=1kHz; Rg=0 50 60 dB
f=10kHz; Rq =0 55 dB
Rin Input Impedance Single Ended 70 100 130 KQ
Bridge 35 50 65 KQ
Gy Voltage Gain Single Ended 19 20 21 dB
Bridge 25 26 27 dB
Gy Voltage Gain Match. 1 dB
BW Bandwidth -3dB 100 KHz
Eno Output Noise Voltage (*) R4 = 0; Single Ended 100 uv
SVR Supply Voltage Rejection Ry = 0; f= 100Hz; Single Ended 48 55 dB
ASB Stand-by Attenuation 90 100 dB
Ipin 8 ST-BY Pin Current Play mode; Vpin8 = 5V -10 30 LA
Am MUTE Attenuation 80 90 dB
VMmN MUTE IN Threshold Voltage 1.5 V
VM out MUTE OUT Threshold Voltage 3.5 \Y
Ilcp Clipping Detector Current CDoff: Pomin = 3.5W 5 A
(Pull up to 5V with 10KQ) CDon: THD = 5% 50 190 280 LA
POWER SUPPLY SECTION
Vor Output Voltages lp; = 5mA 4.85 5 5.15 \V
AVoq Load Reqgulation 1 lp; =5 to 150mA 80 mV
l o1 Current Limit Vg, =0V 250 350 600 mA
AVo1 Dropout Voltages lp; = 150mA 700 mV
SVR Ripple Rejection Viipple = 1VpP; lor = 50mA
f=100Hz 60 dB
f = 10KHz 50 dB
AVoq Line Regulation 1 Vs =810 18V;lp; =5mA 10 40 mV
RESET
Reset On | Low Vgec1 Reset On Threshold 3.5 4.0 4.7 \i
Reset Off | Low Vgregy Reset Off Threshold 4.25 \Y
Reset Hyst | Reset Threshold Hysteresis vs 250 500 mV
Reg 1
Vouton Reset | Reset Output Voltage Reset activated 1.5 \%
R(Reset to VReq1) = 15K

(*) 22Hz to 22KHz
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TDA7451

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
DIAGNOSTIC OUTPUT
Diag On Vs| Low Vs Diag. ON Threshold 7 7.5 8 V
Diag Off Vs| Low Vs Diag. OFF Thrershold 7.6 V
Diag Hyst Vs| Low Vs Diag. Hysteresis 100 150 mV
Diag Dump [ Diag. Threshold vs Overvoltage 20 21 22 V
Diag On Vrees Output Voltage Drop loz = 100mA 90 200 mv
Drop Before Diag. Activation
Vout On Diag | Diag. Output Voltage Diag activated 15 \%
R (Dlag to VREGl) > 15K
Vo2 Output Voltage 2 lo, = BmMA 4.85 5 5.15 \Y
AVoo Load Regulation 2 lo2 =5 to 500mA 100 mV
ILo2 Current Limit 2 Vo2 = 0V 0.8 1 15 A
AVop Dropout Voltage lo, = 500mMA 1 15 \
SVR Ripple Rejection Viipple = 1VPP; lo2 = 100mMA
f = 100Hz 60 dB
f= 10KHz 50 dB
AVo2 Line Regulation Vs =8 to 18V, lo2 = 5mA 10 40 mV
Vo3 Output Voltage 3 loz = 5SMmA 8.25 8.5 8.75 V
AVo3 Load Regulation 3 los = 5 to 200mA 80 mV
lLo3 Current Limit 3 300 400 800 mA
AVo3 Dropout Voltage los = 200mMA 1 \
SVR Ripple Rejection Viipple = 1VPP; los = L00mMA
f = 100Hz 60 dB
f= 10KHz 50 dB
AVo3 Line Regulation 3 Vs =11 to 18V, loz = 5mA 10 40 mV
DIAGNOSTIC DIAGRAM
STgAP
VvCC STCAP
) SHORT ouT REG1
THvsT=01v
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5V 150mA RESET
DUMP HYST=0.5V
av
21v
—y) SHORT ouT -} REG3
Tj>170 REG3 I
: 8.5V 200mA DROP SENSE
— =" ouTt
]
STBY Q y SHORT ouT -} REG2
e REG2
5V 500mA
» EN
22v o
AMPLIFIERS
OVERLOAD
-0 CD
en CLIPRING -‘_\ I
REFERENCE AMPLIFIERS |
Tj>150
D96AUS04B
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TDA7451

ELECTRICAL CHARACTERISTICS (continued)

Symbol | Parameter | Test Condition | Min. | Typ. | Max. | Unit
DIAGNOSTIC OUTPUT
Diag On Vs | Low Vs Diag. ON Threshold 7 7.5 8 \
Diag Off Vs | Low Vs Diag. OFF Thrershold 7.6 V
Diag Hyst Vs | Low Vs Diag. Hysteresis 100 150 mV
Diag Dump | Diag. Threshold vs Overvoltage 20 21 22 \
Diag On VRrecs Output Voltage Drop loz = 100mA 90 200 mV
Drop Before Diag. Activation
Vout On Diag | Diag. Output Voltage Diag activated 1.5 \%
R (Diag to Vrec1) = 15K
Vo2 Output Voltage 2 lo2 = 5mMA 4.85 5 5.15 V
AVoo Load Regulation 2 lop =5 to 500mA 100 mV
ILo2 Current Limit 2 Vo2 =0V 0.8 1 1.5 A
AVo2 Dropout Voltage lo2 = 500mA 1 1.5 \Y
SVR Ripple Rejection Viipple = 1VpP; lo2 = 100mA
f=100Hz 60 dB
f= 10KHz 50 dB
AVo2 Line Regulation Vs =810 18V, lo2 =5mA 10 40 mV
Vo3 Output Voltage 3 lo3 = 5mA 8.25 8.5 8.75 \Y
AVos Load Regulation 3 loz3 =5 to 200mA 80 mV
lLo3 Current Limit 3 300 400 800 mA
AVo3 Dropout Voltage loz = 200mA 1 \Y
SVR Ripple Rejection Viipple = 1Vpp; log = 100mA
f=100Hz 60 dB
f= 10KHz 50 dB
AVos Line Regulation 3 Vs =11to 18V, lpz =5mA 10 40 mV
DIAGNOSTIC DIAGRAM
DIAG STEAP
vce STCAP
f SHORT ouT £} REG1
e REG1
5V 150mA RESET
21V
SHORT ouT -3} REG3
Tj>170 REG3 !
: 8.5V 200mA DROP SENSE
— =" out
]
STEY © SHORT ouT ()} REG2
28V REG2
5V 500mA
+ L/ EN
2.2V
AMPLIFIERS
OVERLOAD
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CLIPPING 1) |
EN '—I_/ 1
REFERENCE AMPLIFIERS
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TDA7451

VOLTAGE SUPPLY SECTION WAVEFORMS
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TDA7451

VOLTAGE SUPPLY SECTION WAVEFORMS
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