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TDA2004R

10 + 10 W stereo amplifier for car radio

Features

m Low distortion

Low noise

m Protection against:

Output AC short circuit to ground
Overrating chip temperature
Load dump voltage surge
Fortuitous open ground

Very inductive loads

Description

The TDA2004R is a class B dual audio power
amplifier in Multiwatt11 package specifically
designed for car radio applications.

Multiwatt11

Power booster amplifiers can be easily designed
using this device that provides a high current
capability (up to 3.5 A) and can drive very low
impedance loads (down to 1.6 Q).

The TDA2004R allows very compact applications
because few external components are required
and it doesn't need electrical insulation between
the package and the heatsink.

Table 1. Device summary
Order code Package Packing
TDA2004R Multiwatt11 Tube
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TDA2004R Pins description

1 Pins description

Figure 1. Pins connection diagram (top view)
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Electrical specifications TDA2004R
2 Electrical specifications
2.1 Absolute maximum ratings
Table 2. Absolute maximum ratings
Symbol Parameter Value Unit
Operating supply voltage 18
Vg DC supply voltage 28 Vv
Peak supply voltage (50 ms) 40
o) Output peak current (non repetitive t = 0.1 ms) 45 A
o}
Output peak current (repetitive f >10 Hz) 3.5
Piot Power dissipation at T.,qe = 60 °C 30 W
Tstg: Tj Storage and junction temperature -40 to 150 °C
1. The max. output current is internally limited.
2.2 Thermal data
Table 3. Thermal data
Symbol Parameter Value Unit
Rih-j-case Thermal resistance junction-to-case max 3 °C/W
2.3 Electrical characteristics
Refer to the stereo application circuit Tymp = 25 °C; Gy = 50 dB; Rinheatsink) = 4 “C/W unless
otherwise specified
Table 4. Electrical characteristics
Symbol Parameter Test condition Min. Typ. Max. Unit
Vg Supply voltage 8 18 \Y,
. Vg=14.4V 6.6 7.2 7.8 \Y
Vo Quiescent offset voltage V=132V 6 6.6 - vV
I Total quiescent drain current Vs=14.4V 65 120 mA
d g Vg=132V 62 120 | mA
f=1kHz; THD =10 %
Vg=144V;R =40 6 6.5
P, Output power (each channel) Vg=14.4V;R =32Q 7 8 w
Vg=144V;R . =2Q 9 10
Vg=144V;R . =16Q 10 11
6/17 Doc ID 17614 Rev 2 17
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Electrical specifications

Table 4. Electrical characteristics (continued)
Symbol Parameter Test condition Min. Typ. Max. Unit
f=1kHz; THD =10 %
Vg=132V; R =32Q 6 6.5
P Output power (each channel - W
o utput power ( ) |Ve=132V:R =160 9 | 100
Vg=16V;R . =2Q 12
f=1kHz; Vg=14.4V;
zVs=144YV, - 02 | 1 %
R .=4Q;P,=50mWto 4 W;
f=1kHz; Vg=14.4V;
z Vs =144V, - 0.3 1 %
R L =2Q;P,=50mWto 6 W;
THD Total harmonic distortion
f=1kHz; Vg=13.2V;
- 0.2 1 %
R =3.2Q;P,=50 mW to 3W;
f=1KHz; Vg = 13.2V;
% Vs ’ - 0.3 1 %
R, = 1.6Q; P, = 40mW to 6W;
VS =14.4 V; VO =4 VRMS;
Ry=5kQ; R . =4 Q;
g L ' -
CT Cross talk f 1 kHz 50 60 mW
f=10kHz 40 45 mW
Vi Input saturation voltage - 300 - mwW
R; Input resistance f=1kHz 70 200 - kQ
R .=4Q 35
R .=2Q 50
f Low f Il off (-3 dB - - H
L ow frequency roll off ( ) R =320 40 z
R.=16Q 55
fy High frequency roll off (-3 dB) R . =16Qt04Q 15 - - kHz
s Open loop voltage gain f=1kHz - 90 - 4B
Y Closed loop voltage gain f=1kHz 48 50 51
AG, Closed loop gain matching - - 0.5 - dB
en Total input noise voltage Rg=10 kQ®@ - 15 5 nv
Viipple = 0.5 Vrms;
SVR Supply voltage rejection fripple =100 Hz; Ry = 10 kO; 35 45 - dB
C3=10pF
f=1kHz; Vg=14.4V;
R .=4Q;P,=6.5W,; - 70 - %
R . =20; P, =10W; 60
n Efficiency
f=1kHz; Vg=13.2V;
R .=32Q;P,=65W; - 70 - %
RL.=16Q;P,=10W; 60
T, Thermal shutdown junction ) - 145 - °C
temperature
1. 9.3 W without bootstrap.
2. Bandwidth filter: 22 Hz to 22 kHz.
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2.4
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Test and application circuit

Figure 2. Test and application circuit
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Printed circuit board and components layout of the figure 2
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TDA2004R Electrical specifications
2.5 Electrical characteristics curves
Figure 4. Quiescent output voltage vs. sup- Figure 5. Quiescent drain current vs. supply
ply voltage voltage
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TDA2004R

Figure 10. Distortion vs. frequency, R_ = 1.6

Figure 11.

Supply voltage rejection vs. C3
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Figure 12. Supply voltage rejection vs.

Figure 13. Supply voltage rejection vs. C2 and
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TDA2004R Electrical specifications
Figure 16. Total power dissipation and Figure 17.  Total power dissipation and efficiency
efficiency vs. output power (R =2 Q) vs. output power (R = 3.2 Q)
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Figure 18. Maximum allowable power dissipa-
tion vs. ambient temperature
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3

Application suggestion

The recommended values of the components are those shown on application circuit of
Figure 2. Different values can be used; the following table can help the designer.

Table 5. Recommended values of the component of the application circuit
Component Reco‘r’r;::t:nded Purpose Larger than Smaller than r
Optimization of the
R1 120 kQ output signal symmetry Smaller Pyax Smaller Pomax
R2, R4 1kQ Closed loop gain setting | Increase of gain Decrease of gain
1
R3, R5 3.3Q @ Decrease of gain Increase of gain
Danger of oscillation
R6, R7 10 Frequency stability at high frequency with
inductive load
High turn-on pop, higher
C1,C2 22 uF Input DC decoupling High turn-on delay low frequency cutoff.
Increase of noise
Increase of SVR,
C3 10 uF Ripple rejection Increase of the switch-on | Degradation of SVR
time
C4.C6 100 uF Bootstrapping ) Increase of distortion at
low frequency
Feedback input DC
C5, C7 100 uF eedback inpu - .
decoupling
C8, C9 0.1 uF Frequency stability - Danger of oscillation
C10,C11 | 1000 to 2200 uF | Output DC decoupling |- CHL:?_';?{ low-frequency

1. The closed loop gain must be higher than 26 dB.

3.1

3.1.1

12/17

Built-in protection systems

Load dump voltage surge

The TDA2004R has a circuit which enables it to withstand voltage pulse train, on Pin 9, of
the type shown in Figure 20. If the supply voltage peaks to more than 40 V, then an LC filter
must be inserted between the supply and pin 9, in order to assure that the pulses at pin 9
will be held within the limits shown.

A suggested LC network is shown in Figure 19. With this network, a train of pulses with
amplitude up to 120 V and width of 2 ms can be applied at point A. This type of protection is
ON when the supply voltage (pulse or DC) exceeds 18 V. For this reason the maximum
operating supply voltage is 18 V.

Doc ID 17614 Rev 2
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Application suggestion

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6

Figure 19. Suggested LC network circuit
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Figure 20. Voltage gain bridge configuration
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Short circuit (AC condition)

The TDA2004R can withstand a permanent short-circuit from the output to ground caused
by a wrong connection during normal working.

Polarity inversion

High current (up to 10 A) can be handled by the device with no damage for a longer period
than the blow-out time of a quick 2 A fuse (normally connected in series with the supply).
This feature is added to avoid destruction, if during fitting to the car, a mistake on the
connection of the supply is made.

Open ground

When the ratio is in the ON condition and the ground is accidentally opened, a standard
audio amplifier will be damaged. On the TDA2004R protection diodes are included to avoid
any damage.

Inductive load

A protection diode is provided to allow use of the TDA2004R with inductive loads.

DC voltage

The maximum operating DC voltage for the TDA2004R is 18 V. However the device can
withstand a DC voltage up to 28 V with no damage. This could occur during winter if two
batteries are series connected to crank the engine.
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3.1.7
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Thermal shut-down

The presence of a thermal limiting circuit offers the following advantages:

1. an overload on the output (even if it is permanent), or an excessive ambient
temperature can be easily withstood.

2. the heatsink can have a smaller factor of safety compared with that of a conventional

circuit. There is no device damage in the case of excessive junction temperature: all
that happens is that P, (and therefore Py) and |4 are reduced.

The maximum allowable power dissipation depends upon the size of the external heatsink
(i.e. its thermal resistance); Figure 18 shows the power dissipation as a function of ambient
temperature for different thermal resistance.
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Package information

4

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 21. Multiwatt11 mechanical data and package dimensions

mm inch
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Revision history

Table 6. Document revision history
Date Revision Changes
18-Jun-2010 1 Initial release.
18-Sep-2013 2 Updated Disclaimer.
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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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