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10W CAR RADIO AUDIO AMPLIFIER   TDA2003 

GENERAL DESCRIPTION                       
The TDA2003 is  sui table  for  use as  audio 

amplif ier  in  casset te  tape player .The 

device provides a  high output  current  

capaci ty (up to 3.5A) very low harmonic 

and crossover  dis tor t ion.  Completely safe  

operat ion is  guaranteed due to  protect ion 

against  DC and AC short  c i rcui t  between 

al l  pins  and ground,  thermal  over-range,  

load dump vol tage surge up to  40V and 

for tui tous open ground.  

 

ABSOLUTE MAXIMUM RATINGS  (Ta=25°C) 
CHARACTERISTICS SYMBOL VALUE UNITS 

Peak Supply Voltage Vs 40 V 

DC Supply Voltage Vs 28 V 

Operat ing Supply Voltage Vs 18 V 

Output  peak current  ( repet i t ive)  Io 3.5 A 

Output  peak current  (non repet i t ive)  Io 4.5 A 

Power Dissipat ion at  Tcase=90°C Ptot  20 W 

Storage Temperature Tstg -40~+150 °C 

Junct ion Temperature Tj  -40~+150 °C 

 
PIN CONNECTION  

5
4
3
2
1 Non inverting input

Output
Ground
Inverting input

Supply Voltage
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SCHEMATIC DIAGRAM 
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ELECTRICAL CHARACTERISTICS (Refer  to  the test  c i rcui t  ,Vcc=±16V,Ta=25°C) 

Character is t ics  Symbol  Test  Condit ions Min Typ Max Unit

DC Character is t ics  

Supply Voltage Vcc  8   18 V 
Quiescent  Output  

Voltage Vo  6 .1 6.9 7.7 V 

Quiescent  Drain Current  Id   40 55 mA 

AC Character is t ics  

RL=8Ω  5 .5  6   

RL=2Ω  9  10  

RL=3.2Ω   7 .5   
Output  Power Po THD=10%, 

f=1kHz 

RL=1.6Ω   12  

W 

Po=0.5W, RL=4Ω   14  

Po=6W, RL=4Ω   55  

Po=0.5W, RL=2Ω   10  
Input  Sensi t ivi ty  Vi  f=1kHz 

Po=10W, RL=2Ω   50  

mV 

Input  Saturat ion Voltage Vi(rms)    300  mV 

Frequency response(-3dB) B Po=1W, RL=4Ω  40  15000 Hz 
Po=0.05W to 4.5W, 

RL=4Ω   0 .15  
Distort ion THD f=1kHz Po=0.05W to 7.5W, 

RL=2Ω   0 .15  
% 

Input  Resis tance (pin 1)  Ri  Open Loop f=1kHz 70 150  kΩ  
Input  Noise Current  eN   60 200 pA 

Input  Noise Voltage IN   1  5  µV 
f=1kHz  80  

Open Loop Voltage Gain Gvo 
f=10kHz  60  

dB 

Closed Loop Voltage 
Gain Gvc f=1kHz,  RL=2Ω  39.3 40 40.3 dB 

Po=6W, RL=4Ω   69  
Eff iciency η  f=1kHz

Po=10W, RL=2Ω   65  
% 

Supply Voltage 
Reject ion SVR Vripple=0.5V,f=100Hz,  

Rg=10kΩ ,  RL=4Ω  30 36  dB 
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APPLICATION CIRCUIT 
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20W Bridge configurat ion appl icat ion 

The Value of  the capaci tors  C3 and C4 are  different  to  opt imize the SVR (Typ.  40dB) 
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BUILT-IN PROTECTION SYSTEMS  
Load dump voltage surge 
The TDA2003 has a  c ircui t  which enables  i t  to  withstand a  vol tage pulse t ra in,  on pin 5,  of  the 

type shown in Fig.  2 .  I f  the supply vol tage peaks to  more than 40V, then an LC f i l ter  must  

be inser ted between the supply and pin 5,  in  order  to  assure that  the pulses  at  pin 5 wil l  be 

head within the l imits  shown in Fig.1.  

A suggested LC network is  shown in Fig.2.With this  network,  a  t ra in of  pulses  with 

ampli tude up to  120V and width of  2ms can be appl ied at  point  A.  This  type of  protect ion is  

ON when the supply vol tage (pulsed or  DC) exceeds 18V.For this  reason the maximum 

operat ing supply vol tage is  18V.  

 
           Figure  1                                       Figure  2  

Short Circuit (AC and DC Conditions )  
The TDA2003 can withstand a  permanent  short-circui t  on the output  for  a  supply vol tage up to  

16V. 

Polarity inversion  
High current  (up to  5A) can be handled by the device with no damage for  a  longer  per iod 

than the blow-out  t ime of  a  quick 1A fuse(normally connected in  ser ies  with the supply).  

The feature is  added to avoid destruct ion i f ,  during f i t t ing to  the car ,  a  mistake on 

connect ion of  the supply is  made.   

Open ground  
When the radio is  in  the ON condit ion and the ground is  accidental ly opened,  a  s tandard 

audio amplif ier  wil l  be damaged.  On the TDA2003 protect ion diodes are  included to  avoid any 

damage.  
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Inductive load  
A protect ion diode is  provide between pin 4 and pin 5(see the internal  schematic  diagram) 

to  al low use of  the TDA2003 with induct ive loads.  In  par t icular ,  the  TDA2003 can dr ive a  

coupling t ransformer for  audio modulat ion.  

DC voltage  
The maximum operat ing DC vol tage on the TDA2003 is  18V.   

However  the device can withstand a  DC vol tage up to  28V with no damage.  This  could 

occur  during winter  i f  two bat ter ies  were ser ies  connected to  crank the engine.  

Thermal shut-down  
The presence of  a  thermal  l imit ing circui t  offers  the fol lowing advantages:  

(1) .an overload on the output  (even i f  i t  is  permanent) ,or  an excessive ambient  temperature 

can be easi ly withstood.  

(2) . the heat-s ink can have a  smaller  factor  compared with that  of  a  convent ional  c ircui t .  

There is  no device damage in case of  excessive junct ion temperature:  a l l  that  happens is  

that  Po(  and there Ptot)  and Id are  reduced.  

 
APPLICATION SUGGESTION 
The recommended values of  the components  are  those shown on appl icat ion circui t  of  

Typical  appl icat ion circui t .  Different  values can be used . the fol lowing table  can help the 

designer .  

Component  Recommended 
 Value Purpose 

Smaller  than 
recommended 

Value 

Large than 
recommended  

Value 
R1 (Gv-1)*R2 Gain set t ing  Increase of  gain 

R2 2.2Ω  Gain and SVR set t ing Decrease of  SVR  

R3 1Ω  Frequency stabi l i ty  

Danger  of  
Osci l la t ion at  high 

frequency with 
induct ive loads.  

 

Rx =20*R2 Upper frequency cut  
off  

Poor  high frequencies
at tenuat ion 

Danger  of   
osci l la t ion  

C1 2.2µF Input  DC decoupling  Noise at  switch-on 
switch-off  

C2 470µF Ripple reject ion  Decrease of  SVR 

C3 0.1µF Supply vol tage by 
pass   Danger  of   

osci l la t ion 

C4 1000µF Supply vol tage by 
pass   Higher  low  

frequency cut  off  
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(Continue)  

Component  Recommended 
 Value Purpose Large than 

recommended Value 

Large than 
 recommended 

Value 

C5 0.1µF Frequency stabi l i ty  

Danger  of  
Osci l la t ion at  high 

frequencies  with 
induct ive loads  

Cx ≈1/(2π*B*R1
) 

Upper frequency 
cut  off  Small  bandwidth Large bandwidth 

 

CHARACTERISTICS CURVES 
Quiescent  Output  Voltage      Quiescent  drain current          Output  power Vs.  

     Vs.  Supply Voltage          Vs.  Supply vol tage           Supply Voltage 

 
 Output  Power Vs.  Load      Gain Vs.  Input  sensi t ivi ty     Gain Vs.  Input  Sensi t ivi ty 

resis tance 
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Distor t ion Vs.                 Distor t ion Vs.             Supply vol tage reject ion 

Output  power                 Frequency                 Vs.  vol tage gain 

 

   Supply vol tage reject ion     Power Dissipat ion and         Power Dissipat ion and 

   Vs.  frequency              eff ic iency Vs.  Output           eff ic iency Vs.  Output  

                            Power (Rl=4Ω)                   Power (Rl=2Ω)  

 

  Maximum power diss ipat ion    Maximum al lowable        Typical  values of  capaci tor  

  and supply vol tage (s ine       d iss ipat ion and ambient      (Cx) for  different  values of   

 wave operat ion)                temperature               f requency response 

 


