
TDA2009 
® 

10 + 10W HIGH Q U A L I T Y STEREO A M P L I F I E R 
The TDA2009 is class AB dual Hi-Fi Audio power 
ampli f ier assembled in Mul t iwat t® package, spe
cially designed for high quality stereo application 
as H i -F i and music centers. Its main features are: 

- High output power (10+ 10Wmin. @ d = 0.5%) 
- High current capability (up to 3.5A) 
— Thermal overload protection 
— Space and cost saving: very low number of 

external components and simple mounting 
thanks to the Mu l t iwa t t® package. 

Mul t iwat t -11 

ORDERING NUMBER: TDA2009 

A B S O L U T E M A X I M U M R A T I N G S 

,J.} 

Supply voltage 
Output peak current (repetitive f > 20Hz) 
Output peak current (non repetitive, t = 10Ojus) 
Power dissipation at = 90 C 
Storage and junct ion temperature 

28 
3.5 
4.5 
20 

- 4 0 to 150 

V 
A 
A 
W 

°C 

T E S T C I R C U I T 

n M R 6 
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TDA2009I 

C O N N E C T I O N D I A G R A M 
(top view) 
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- T a b c o n n e c t e d to p in 6 S- 5203/2 

N.C. 
O U T P U T ( 1 ) 

+ V S 

O U T P U T ( 2 ) 
N.C. 
GND 
NON INV.INPUT(2) 
INV. INPUT ( 2 ) 
SVRR 
INV. INPUT (1) 
NON INV.INPUTO) 

S C H E M A T I C D I A G R A M 

T H E R M A L D A T A 

R t n j _ c a s e Thermal resistance junction-case °C/W 

342 



TDA2009 

Fig. 1 - Test and application circuit (G v = 36 dB) 

S-5189/1 

Fig. 2 - P.C. board and components layout of the circuit of f ig. 1 ( 1 : 1 scale) 

^ G N D ^ 
I N ( R ) IN ( L ) 
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TDA2009 

E L E C T R I C A L C H A R A C T E R I S T I C S (Refer 
G v = 36 dB, unless otherwise specified) 

to the stereo application circuit, "^"amb 25°C, 

P a r a m e t e r s Test c o n d i t i o n s M i n . T y p . M a x . U n i t 

v s 
S u p p l y v o l t a g e 8 2 8 V 

v 0 
Q u i e s c e n t o u t p u t v o l t a g e V s = 2 3 V 11 V 

•d T o t a l q u i e s c e n t d r a i n c u r r e n t V s = 2 3 V 8 0 1 2 0 m A 

O u t p u t p o w e r (each c h a n n e l ) f = 5 0 H z t o 1 6 K H z 
d = 0 . 5 % 
V s = 2 3 V R L = 4 ft 

R j _ = 8 ft 
V s = 1 8 V R j _= 4 ft 

R L = 8 ft 

1 0 

5 .5 

11 
7 

6 . 5 
4 

W 
W 
W 
W 

d D i s t o r t i o n (each c h a n n e l ) f = 1 K H z 
V s = 2 3 V R j _ = 4 12 
P G = 1 0 0 m W t o 8 W 
V s = 2 3 V R L = 8 f l 
P Q = 1 0 0 m W t o 3 W 

0.1 

0 . 0 5 

% 

CT Cross t a l k ( ° ° ° ) R L = o o f = 1 K H z 6 0 d B 

R g = 1 0 K f t f = 1 0 K H z 5 0 d B 

V j I n p u t s a t u r a t i o n v o l t a g e ( rms ) 3 0 0 m V 

R j I n p u t res i s tance f = 1 K H z n o n i n v e r t i n g i n p u t 7 0 2 0 0 K f t 

i n v e r t i n g i n p u t 1 0 K f t 

f L 
L o w f r e q u e n c y r o l l o f f ( - 3 d B ) 

R L = 4 f t 
2 0 H z 

f H 
H i g h f r e q u e n c y r o l l o f f ( - 3 d B ) 

R L = 4 f t 

8 0 K H z 

G v 
V o l t a g e g a i n ( o p e n l o o p ) f = 1 K H z 8 5 d B 

G v V o l t a g e ga in ( c l osed l o o p ) f = 1 K H z 3 5 . 5 3 6 3 6 . 5 d B 

A G V C l o s e d l o o p g a i n m a t c h i n g 0 .5 d B 

e N T o t a l i n p u t no i se v o l t a g e R g = 1 0 K f t ( ° ) 1.5 MV 

R g = 1 0 K f t ( ° ° ) 2 .5 8 MV 

S V R S u p p l y v o l t a g e r e j e c t i o n 

(each c h a n n e l ) 

R g = 1 0 K f t 

f r i p p l e = 1 0 0 H z 

V r i p p l e = 0 - 5 V 

5 5 d B 

T j T h e r m a l s h u t - d o w n j u n c t i o n 

t e m p e r a t u r e 
1 4 5 ° C 

( ° ) C u r v e A . ( ° ° ) 2 2 H z t o 2 2 K H z . , ( ° ° ° ) O p t i m i z e d tes t b o x . 
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TDA.2009: 

Fig. 3 - Output power vs. 
supply voltage 
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Fig. 4 - Output power vs. 
supply voltage 
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Fig. 5 - Distortion vs. out
put power 

II III 111 VS=23V 
Gv=36d£ 1 

16) Hi « 4 1 
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Fig. 6 - Distortion vs. fre
quency 

Fig. 7 - Quiescent current 
vs. supply voltage 

Fig. 8 - Supply voltage 
rejection vs. value of capa
citor C3 

I j I I Vs = 23V 
R L =4A 

— Rg=10KA 
t = 100Hz 

C6 = C7 220 Vs = 23V 
R L =4A 

— Rg=10KA 
t = 100Hz 

= C7S 22 

Fig. 9 - Supply voltage Fig. 10 - Total power dissi- Fig. 11 - Total power dissi-
rejection vs. frequency pation an efficiency vs. out- pation and efficiency vs. 

10 100 IK f (Hz) 0 4 8 1 2 1 6 20 24 P 0 (W) 0 2 4 6 8 10 12 14 16 P 0 (W) 
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TOA2009 

A P P L I C A T I O N I N F O R M A T I O N 

Fig. 12 - Simple short-circuit protection Fig. 13 - Example of muting circuit 

S-8918 S W I T C H 
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TDA2009 

A P P L I C A T I O N I N F O R M A T I O N (continued) 

Fig. 16 - High quality 20 + 20W two way amplifier for stereo music center (one channel only). 

+ 15V 
O 

Fig. 17 - 18W bridge amplifier (d = 0.5%, G v = 40dB) Fig. 18 - P.C. board and components layout 
of the circuit of f ig. 17 (1 : 1 scale) 

0 * V S = 23V 

347 



TDA2009> 

A P P L I C A T I O N S U G G E S T I O N 

The recommended values of the components are those shown on application circuit of f ig. 1 . Different 
values can be used; the fol lowing table can help the designer. 

C o m p o n e n t 
R e c o m m . 

v a l u e 
P u r p o s e L a r g e r t h a n S m a l l e r t h a n 

R 1 a n d R 3 1.2 K f t 
C lose l o o p g a i n s e t t i n g 

Inc rease o f g a i n Decrease o f g a i n 

R 2 a n d R 4 18 CI 
Close l o o p g a i n s e t t i n g 

Decrease o f g a i n I nc rease o f g a i n 

R 5 a n d R 6 1 a F r e q u e n c y s t a b i l i t y D a n g e r o f o s c i l l a t i o n a t 
h i g h f r e q u e n c y w i t h 
i n d u c t i v e l o a d 

C1 a n d C 2 2 . 2 M F I n p u t D C d e c o u p l i n g H i g h t u r n - o n d e l a y H i g h t u r n - o n p o p 
H i g h e r l o w f r e q u e n c y 
c u t o f f . Inc rease o f no i se 

C 3 2 2 M F R i p p l e r e j e c t i o n B e t t e r S V R . 
Inc rease o f t h e 
s w i t c h - o n t i m e 

D e g r a d a t i o n o f S V R . 

C 6 a n d C 7 2 2 0 M F F e e d b a c k I n p u t D C 
d e c o u p l i n g . 

C 8 a n d C 9 0.1 M F F r e q u e n c y s t a b i l i t y . D a n g e r o f o s c i l l a t i o n . 

C 1 0 a n d C 1 1 1 0 0 0 /xF t o 
2 2 0 0 M F 

O u t p u t D C d e c o u p l i n g . H i g h e r l o w - f r e q u e n c y 
c u t - o f f . 

M O U N T I N G I N S T R U C T I O N S 
The power dissipated in the circuit must be removed by adding an external heatsink. 
Thanks to the MULT I W A T T ® package attaching the heatsink is very simple, a screw or a compression 
spring (clip) being sufficient. Between the heatsink and the package it is better to insert a layer of silicon 
grease, to optimize the thermal contact; no electrical isolation is needed between the two surfaces. 
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