[’7 SGS-THOMSON

MICROELECTRONICS

TDA7232

» SINGLE SUPPLY QPERATION (10 1o 20V)
a HIGH SUPPLY VOLTAGE REJECTION

= COMPRESSOR FACILITY

s VERY LOW MOISE AND DISTORTION

s HIGH COMMON MODE REJECTION

= SHORT CIRCUIT PROTECTION

DESCRIPTION

The TDA 7232 is a preamplifier mainly intended for
car-radio applications, requinng very low noisa and
distortion perdformance.

It consists of a unity gain differential input amplifier
with a wery high common mode regection, a com-
pressor wich avoids the output clipping and three
multipurpose operational amplifiers.

A high stability voltage regulator is also included,
The TDA 7232 is assembled in a 20 lead dual in ling
plastic package.
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TDA7232
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ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Ve Cperating Supply Vellage 30 v
W Peak Supply Vaoltage (for 50 ms) 40 W
W Input Voltage =W,
Tep Oparating Temparatura - 25 1o 85 %
P Total Power Dissipation al Tams = 70 G 1 W
THERMAL DATA
Fin | amb Thermal Hlﬂiiﬂ;:la Junclion-ambiant Max | B0 | “E{W_]
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TDAT232

ELECTRICAL CHARACTERISTICS (Tyny =25 °C. V. = 14.4 W, G, = 30 dB, refer to test circuit

amplifier fig. 1)
Symbal Parameater Test Conditlons Min. | Typ.  Max. | Unit
Vs Supply Voltage 10 an v
[ Supply Current 10 16 ma,
Gy Closed Loop Gain Pin 1-2 ta Pin 15 28 A0 3 dB
d Total Harmoric Distorion f=1KHz
out of Compressien Vs =2 Vaus 0.03 | 012 e
in COMpression V=07 Vaus 015 | 05 e
Vo Cratput Vol Swing 75 &4 W
8y Total Output Moise B =22 Hz to 22 KHz 160 i
Ry =50 i Curve A 120 uw
SVR | Supply Vall. Rejectan (™) Ry =500 f =100 Hz 20 110 dB
Va =1 Veus
INFUT DIFFERENTIAL AMPLIFIER
Symbaol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vog | Inpul Offset Voltage 1 7 m
Gy Valtage Gair f w20 Hz to 20 KHz n.aa 1 1.02 | vV
By Tatal Input Noise Veoltage Ry =501} ;B =22 Hz to 22 KHz 15 uy
Ry =50 41 ; Curve A 1.1 pv
d Distortion AL =2 Kix Va =1 Vaus Q.01 e
fe=1KHz
Vo | Output Swing AL =2 K&z 75 | B4 Vg
SR Slew Rate 1 Ving
CMR | Common Mode Reect. f =20 Hr to 20 KHz a6 50 da8
COMPRESSOR
Symbol Parameter Test Conditions Min. | Typ. | Max.  Unit
Iy Inpul Bias Current B0 oo n4
Vos | Input Oftse Vellags Ay = 10 KO 1 35 | mv
aul ol Compression
Vs Cutput Offset Vollage in Compression Vo =07V 350 | mv
™ Tedal Input Moise Voltage Rg =501 ;B =22 Hz to 22 KHz 1.8 v
Ry =500 Curve A 1.3 L
d Distertion R =2 K2 Vo o= 1 Vs am )
1=1KHz Gy =20 dB
SVR | Supply Voltage Rejection Va =1V, f=100Hz, Ry,=500| &6 B8
") Fslesed b the ingul.
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TDAT232

ELECTRICAL CHARACTERISTICS {continued)

Symbal | Parameter Test Conditions Min. | Typ. | Max. | Unit
Vo | DC Cutput Voltage Swing R =2 KO 75 | B4 v
SR Slew Rate | o7 | VinS |

15t AND 3rd OPERATION AMPLIFIER

Symbol Parameter Test Conditions Min. | Typ.  Max. | Unit
Ig Input Bias Current G0 300 nA
los Input Offset Current 20 | 5O A
Vos | Input Otfset Voitage | Ay = 10 KO |1 [ 35 | mv

CMR | Common Mode H&jéc-:.iun 86 dB

| SVE | Supply Voltage Rejection Vg =1W, f=100Hz, Rg;=-500) &6 dB

&n Total Input Noise Voltage Ry =500 ;B =22 Hz 10 22 KHz 14 v

Fg = 80 0 ; Curve A 1.1 uy

Va Output Volage Swing R =2 K 75 8.4 Voo

d | Total Harmenic Distortion R, =2 KQ Vo=1Vaus | 0.01 %
f=1KHz G, = 20 dB !

Gy Open Loop Gain A =2 K HE 100 dB

SR | Slow Rawe AL =2 ki 1 Vips

2nd OPERATIONAL AMPLIFIER (G, = 12 dB internally set)

Symbol Parameter Test Conditions Min. | Typ. ! Max. | Unit
W Dutput Ofiset Voltage 4 15 m
SVR Supply Vaoltage Rejection | V=1V f =100 Hz B& dB
= Todal Input Noise Voltages Rg =504 ; B=22Hz o 22 KHz 2.2 ey

R, =500 ; Curve & 14 av
V, | DC Output Voltage Swing | 'Ry =2 ke 75 | m4 "
d Total Harmonic Deslortion , Ay =2 KLk, f=1KHz a.m £
Vo= 1 Vans
Gy Voltage Gain f =20 Hz to 20 KHz 11.5 12 25 | 48
SR | Slew Rate R =2 K 1 Wos

VOLTAGE REGULATOR

Symbol Parameter Test Conditions | Min. | Typ. | Max. | Unit
Wa Cutput Voltags Pin 18 bsink. ssurcs 4.6 5 5.4 W

__ frem O 1o 12 ma
1o | Output Max. Current bsurcs 12 mA |
| lssms 12 mA |
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TDAT232

Figure 1 : Test Circuit.
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Figure 2 : P.C. Board and Components Layout of the Test Circuit of Fig. 1 (1 1 1 scala).
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TDA7232

Figure 3 : Supply Current vs. Supply Voltage Figure 4 : Compression Characteristics.
icomplete test circuit).
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Figure 5 : Distortion vs. Fraguency Figure & : Distortion vs. Input Signal Level
(complete test circuit). (complete test circuit).
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Figure 7 : Supply Voltage Rejection vs. Figure B : Distortion vs. Qutput Voltage
Frequency (complete test circuit). (input differ. amplifier).
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TDA7232

Figure 8 : Distortion vs. Frequency
(inpun differ. amplifier).
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Figure 13 : Distortion vs, Frequency

(op. amp. 1 & 3).
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Figure 10 : Distortion ve. Output Voltage

(compressor).
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Figure 12 : Distorlion vs. Output Voltage

{op. amp. 1 & 3).
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Figure 14 : Open Loop Frequency and Phase
Response (op. amp. 1 & 3).
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TDAT232

Figure 15 : Distorion vs. Output Voltage

(op. amp. 2).
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APPLICATION INFORMATION

The devices TDAT232 and TDAT260 realize with
four external POWER MOS an exclusive audio sys-
tem for car radia, thanks to their unigue feature as:
= 25 W ouiput power (d = 0.3 %) without heatsink,
thanks to the axtra-high efficiency (85 % typ. at
rated output power) of the power slage, which
opearates in class "D (pulse width modulation).
» In-car frequency response  compensation,

Figure 16 : Distortion vs. Frequeancy
{op. amp. 2).

thanks to the availability of several operational
amplifiers for the necessary equalization.

s High-guality sound at all listening levels, thanks
fo an appropriate compressar circuit that avoids
clipping in the system,

s Low distorion, low noise, fully protectsd oper-
ation of the whola system,

Figure 17 : Suggested Application Using the TOAT260 Audio PWM Amplifier,
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TDA7232

25 W application Circuit Using the TDAT260 Audia PYWM.

Figure 18
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TDAT232

Figure 19 : P.C. Board and Companents Layout far the Circuit of Fig. 18 (1 : 1 scale).
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TDA7232

Figure 20 : Five Bands Equalizer with Compression Indicator.
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TDAT232

Figure 21 : P.C. and Components Layout for the Circuit of Fig. 20 (1 : 1 scale).
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Figure 22 : Frequency Response of the
five Bands Equalizer Circuit.
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