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TDA7376PD

2 x 35 W power amplifier for car radio

Features

m High output power capability:
— 2x40W max./4 Q
— 2x35W/4QEIAJ
— 2x25W/4Q @14.4V,1 kHz, 10 %
- 2x25W/2Q @14.4V,1kHz, 10 %

2 Q driving

Differential inputs

Minimum external components count
Internally fixed gain (26 dB)

Mute function (CMOS compatible)

Automute at minimum supply voltage detection
Standby function

No audible pop during mute and standby
operations

m Clipping detector with programmable distortion
threshold
m Protections:

— Short circuit (out to ground, out to supply
voltage, across the load)

— Overrating chip temperature with soft
thermal limiter

— Load dump voltage
— Fortuitous open ground
— Loudspeaker DC current

PowerS036 (Slug up)

Description

The TDA7376PD is a new technology dual bridge
audio amplifier in PowerSO36 package designed
for car radio applications.

Thanks to the fully complementary PNP/NPN
output stage configuration the TDA7376PD
delivers a rail-to-rail voltage swing with no need of
bootstrap capacitors.

Differential input pairs, that will accept either
single ended or differential input signals,
guarantee high noise immunity making the device
suitable for both car radio and car boosters
applications.

The audio mute control, that attenuates the output
signal of the audio amplifiers, suppresses pop

on - off transients and cuts any noises coming
from previous stages. The standby control, that
de-biases the amplifiers, reduces the cost of the

- ESD power switch. The on-board programmable
distortion detector allows compression facility
whenever the amplifier is overdriven, so limiting
the distortion at any levels inside the presettable
range.

Table 1. Device summary
Order code Package Packing
TDA7376PD PowerSO36 Tube
TDA7376PDTR PowerSO36 Tape and reel
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Block and pins connection diagrams

Block and pins connection diagrams

Figure 1. Block diagram
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Figure 2. Pins connection diagram (top view)
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Electrical specifications TDA7376PD
2 Electrical specifications
2.1 Absolute maximum ratings
Table 2. Absolute maximum ratings
Symbol Parameter Value Unit
Vop Operating supply voltage 18
Vg DC supply voltage 28 \'
Vpeak | Peak supply voltage (t = 50 ms) 50 \Y
| Output peak current (not repetitive t = 100 us) 8 A
° Output peak current (repetitive f > 10 Hz) 6 A
Prot Power dissipation Tg,qe = 85°C 36 W
Tstg Tj | Storage and junction temperature -40 to 150 °C
2.2 Thermal data
Table 3. Thermal data
Symbol Parameter Value Unit
Rinjcase | Thermal resistance junction-to-case Max 2 °C/W
2.3 Electrical characteristics
Refer to the test circuits Figure 15and 16, Vg=14.4V; R. =4 Q; f =1 kHz; T, = 25 °C,
unless otherwise specified.
Table 4. Electrical characteristics
Symbol Parameter Test condition Min. Typ. Max. Unit
Vg Supply voltage range - 8 - 18 \
lq Total quiescent drain current RL=o - - 200 mA
Vos Output offset voltage - - - 120 mV
p Outout power THD =10 %; 23 25
o putp THD =10 %; R, =2 Q 33 37
Pomax | Max. output power () - 36 40 - w
Pognas |EIAJ output power () Vg=13.7V 32 35 - W
L Po=0.5t0 10 W 0.03
THD Distort - - %
istortion Po=0.51015W 0.08
f=1kHz R 80
’ g - -
Cr Cross talk =10 kHz; R, 20 dB
6/14 Doc ID 10260 Rev 4 17
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Table 4. Electrical characteristics (continued)
Symbol Parameter Test condition Min. Typ. Max. Unit
Singl Endec npu w | | |
differential input 25 26 27 dB
Gy Voltage gain
Single Ended input 25 26 27 dB
AGy Channel gain balance - - - 1 dB
En | Input noise voltage 23 z 288 2 2A2 IleighggdkHz i i 6 uv
SVR | Supply voltage rejection : 180H|;Izv\r/r==1 1V\r/r:1ns1?;:{|:g==0?; 45 55 - dB
BW Power bandwidth (-3dB) 75 - - kHz
CMRR | Common mode rejection ratio | Ve = 1 Vrms input referred 60 - - dB
Agp Standby attenuation Vgg=1.5V; Po(ei=1W 80 90 dB
Vgg N | Standby input threshold - - - 1.5 \
Vsgout | Standby output threshold - 3.5 - - \
Isp Standby current consumption | Vgg = 0V - - 20 pA
Apm Mute attenuation V=15V, Poei=1W - 85 - dB
VMmN Mute in threshold - - - 1.5 \
Vmout |Mute out threshold - 3.5 - -
lg Mute pin current V=010 Vg,; Vgmax. =18V - - 100 pA
Dp. |Distortion detection level ® - 35 - - %
Output low, sinked current 1 i ) mA
Poour Distortion detector output DC | (Vpin1o=1.5V)
current Output high, leakage current ) ) 10 WA
(Vpin1o = Vs, @ Vgmax =18V)

1. Saturated square wave output
2. See Figure 3for THD setting.

The TDA7376PD is equipped with a programmabile clipping distortion detector circuitry that
allows to signal out the output stage saturation by providing a current sinking into an open
collector output (DpgyT) When the total harmonic distortion of the output signal reaches the
preset level. The desired threshold is fixed through an external divider that produces a
proper voltage level across the THD set pin. Figure 3 shows the THD detection threshold
versus the THD set voltage. Since it is essential that the THD set voltage be proportional to
the supply voltage, Figure 4 shows its value as a fraction of V. The actual voltage can be
computed by multiplying the fraction corresponding to the desired THD threshold by the
application’s supply voltage.
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TDA7376PD

24 Electrical characteristics curves
Figure 3. Clip detector threshold vs. THD set. Figure 4. Quiescent current vs. supply volt-
voltage age
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TDA7376PD Electrical specifications
Figure 9. THD vs. output power (R =4 Q) Figure 10. THD vs. output power (R, =24 Q)
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Figure 11. Dissipated power and efficiency vs. Figure 12. SVR vs. frequency
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Figure 13. CMRR vs. frequency Figure 14. Crosstalk vs. frequency
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Electrical specifications TDA7376PD

2.5 Test and application circuits

Figure 15. Differential inputs test and application circuit

18K 18K
uP uP
B.22 to 18uF 18uF
I T
[N
o0.220F MYTE STD-BY ucct jucc2 J__, a J_ 3
. u
] ? 3 13, LOUT1 =
IN1+
8.22uF
o~||f*~*~<>5 ?Tout1-
IN1-
8.22uF ouT2+
¢
=012 15
IN2+
0.22uF 14
°‘|[E————4f11 9o 2uT2- 1Ma
IN2- 8 18 THD SET
N T
GND ] DD OU @ZZK
MI2TDAPIZE8-838 Us
Figure 16. Single ended inputs test and application circuit
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Figure 17. Application board reference circuit
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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.

Figure 18. PowerS036 (slug up) mechanical data and package dimensions

OUTLINE AND
MECHANICAL DATA

DIM. mm inch
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.

A 3.270 - 3.410 |0.1287 - 0.1343
A2 3.100 - 3.180 |0.1220 - 0.1252
A4 | 0.800 - 1.000 |0.0315 - 0.0394
A5 - 0.200 - - 0.0079 -
atl 0.030 - -0.040 {0.0012 - |-0.0016|
b 0.220 - 0.380 |0.0087 - 0.0150
C 0.230 - 0.320 |0.0091 - 0.0126

15.800 - 16.000|0.6220 - 0.6299
D1 9.400 - 9.800 |0.3701 - 0.3858
D2 - 1.000 - - 0.0394 -
E 13.900 - 14.500|0.5472 - 0.5709
E1 |10.900 - 11.100|0.4291 - 0.4370
E2 - - 2.900 - - 0.1142
E3 | 5.800 - 6.200 |0.2283 - 0.2441
E4 | 2.900 - 3.200 |0.1142 - 0.1260
e - 0.650 - - 0.0256 -
e3 - 11.050 - - 0.4350 -
G 0 - 0.075 0 - 0.0031
H 15.500 - 15.900|0.6102 - 0.6260
h - - 1.100 - - 0.0433
L 0.800 - 1.100 |0.0315 - 0.0433
N - 10° - - 10°
s - 8’ - - 8’

(1) “D and E1” do not include mold flash or protusions.
Mold flash or protusions shall not exceed 0.15mm (0.006”).
(2) No intrusion allowed inwards the leads.
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Revision history

4 Revision history
Table 5. Document revision history
Date Revision Changes

13-Dec-2003 1 Initial release.

16-Apr-2004 2 Corrected package drawing.

11-Dec-2009 3 Document refc.)rmatted. ' '

Updated Section 3: Package information on page 12.

17-Sep-2013 4 Updated Disclaimer.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST’S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE
SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B)
AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS
OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT
PURCHASER'’S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS
EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL” INDUSTRY
DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE
DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2013 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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