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SEMICONDUCTORS TDA1524A

P.O. BOX 20912 » PHOENIX, ARIZONA 85036

STEREO TONE CONTROL

STEREO TONE CONTROL
The TDA1524A is an active balance, volume, bass and treble SYSTEM
control for use in car radios, stereo TV receivers and audio
systems. Functions are controlled by four non-critical single SILICON MONOLITHIC
potentiometers with excellent channel to channel tracking char- INTEGRATED CIRCUIT

acteristics. Bass and treble contours are defined by a single
capacitor per control per channel. Volume control can be linear
across the audio spectrum, or a loudness contour can be used.

Low Noise

® Low Distortion

® High Signal Handling Capability
® Wide Supply Range

® Popular Multi-Sourced Device

P SUFFIX
PLASTIC PACKAGE
CASE 707-02

FIGURE 1 — BLOCK DIAGRAM AND TYPICAL APPLICATION
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TDA1524A ,

MAXIMUM RATINGS (Tp = +25°C)

Rating Value Units
Power Supply Voltage 20 Vv
Power Dissipation 1250 mwW
Derate above 25°C 10 mW/°C
Operating Temperature Range —-40to +85 °C
Storage Temperature Range -65to +150 °C
DC CHARACTERISTICS (T = 25°C, circuit of Figure 2, SW1 at “contour on”, V1, Vg, V10, V16 = 1.9V, unless otherwise noted)
Characteristic Pin Vee (Vde) | Min Typ Max Units
Supply Voltage, Vce 3 — 7.5 — 16.5 Vdc
Supply Current 3 8.5 19 27 35 mA
12 25 35 45
15 30 43 56
DC Input Level 4,15 8.5 3.8 4.25 4.7 Vdc
12 5.3 5.9 6.6
15 6.5 7.3 8.2
DC Output Level 8, 11 8.5 3.3 4.25 5.2 Vdc
: 12 4.6 6.0 7.4
15 5.7 75 9.3
Regulator Output Volitage 17 85 35 3.75 4.0 Vdc
12 3.55 3.8 4.05
15 3.6 3.85 4.1
Regulator Output Voltage, SW1 in “’Linear”" Position 17 8.5 35 3.75 4.0 Vdc
FIGURE 2 — TEST CIRCUIT
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TDA1524A

AC CHARACTERISTICS (Vcc = 8.5 Vdc, Ta = 25°C, circuit of Figure 2, contour switch (SW1) to “Linear” position,
frequency 1.0 kHz, gains expressed as 20 log [voltage ratio] unless otherwise noted)
Measure
Characteristic V1| Vg |V10|V1e| Pin(s) Min Typ Max Units
Gain at Max Volume Control (Input = 50 mVrms) V17|V17|V1z|V1z 8, 1 20.5 215 23 dB
Distortion at 1.8 Vrms Output (Output signal handling) 2|22 8 1 — — 0.5 %
AC Input Resistance 4,15 10 — — kQ
Output to Output Difference, One Input Driven (100 mVrms) 8, 11 46 - — dB
Noise Output (20 Hz-20 kHz, Inputs are Grounded) 8 1 — 250 400 uvVrms
Gain at Mid Volume, Left Channel Vi7|Vaz|Viz|Viz 8, 11 -13 -10 -7.0 dB
(Input = 100 mVrms) 212122
Gain Difference Left to Right — — 1.5
1.0 kHz Gain Difference Output to Output 2.1|V17|Viz|V1z 8, 11 — — 25 dB
(Input = 100 mVrms) 212 2 .
70 Hz Gain at Mid Bass Setting — 0 —
(Input = 100 mVrms)
70 Hz Gain Difference Output to Output — —_ 25
70 Hz Bass Control — Boost Vi7 10 — —
— Cut 0 10 -_ —_
16 kHz Gain at Mid Treble Setting 2.1|Vi7|V1z7|V1z 8, 11 —_— 0 — dB
(Input = 100 mVrms) 2 4{2 ]2
16 kHz Gain Difference Output to OQutput — — 25
16 kHz Treble Control — Boost V17 12 — —
— Cut 0 12 — —
Balance Control Range of Right Channel 2.1]V17|V17 |Adj* 8 35 - — dB
Balance Control Range of Left Channel 2 | 2 |Adj 11 35 —_ — dB
Output Ripple (No Signal, 200 mVrms @ Viz 8 1 — — 35 mVrms
120 Hz Added to V) 2
1.0 kHz Gain (Input = 1.8 Vrms) 1.6 |V17|V17|V1z 8 11 - -20 — dB
212 2
Noise Output (20 Hz-20 kHz, Inputs ac Grounded) — 75 120 pVrms
Distortion (Input = 1.4 Vrms) . . —_ — 0.5 %
Distortion (Input = 1.8 Vrms) (Input Signal Handling) —_ _ 0.7 %
Gain Difference Output to Output —_ —_ 25 dB
Separation (One Input Driven, Output to Output) 46 — — dB
1.0 kHz Gain (Input = 2.0 Vrms) 1.3 |Viz{Viz|Vaz 8, 11 — -40 — dB
2 (22
Gain Difference Output to Output —_ _— 6.0
Contour Boost at 70 Hz 8 - —
(Contour Switch in ““Contour On’’ Position)
Gain at Minimum Volume 0 {Vq7(Vi7|V1z 8, 11 — —_ -70 dB
(Input 2.0 Vrms) 21242
Adj* — means vary the control over the full range from V17 to 0.
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TDA1524A

(All curves taken in the test circuit of Figure 2, Voc = 8.5 Vdc, unless otherwise noted)
FIGURE 3 — VOLUME CONTROL CHARACTERISTIC FIGURE 4 — BALANCE CONTROL CHARACTERISTIC
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FIGURE 5 — BASS CONTROL CHARACTERISTIC FIGURE 6 — TREBLE CONTROL CHARACTERISTIC
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FIGURE 7 — TOTAL HARMONIC DISTORTION
versus FREQUENCY FIGURE 8 — TOTAL HARMONIC DISTORTION versus OUTPUT
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TDA1524A

FIGURE 9 — TONE CONTROL RESPONSE WITH SINGLE POLE

LOW-PASS FILTER

FIGURE 10 — TONE CONTROL RESPONSE WITH DOUBLE
POLE LOW-PASS FILTER

Optnonal DC Feedback
See Application Notes
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FIGURE 11 — SINGLE POLE LOW-PASS FILTER FIGURE 12 — DOUBLE POLE LOW-PASS FILTER
TDA1524AP I TDA1524AP
l 5(14) 6(13) 8(11) 5(14) 6(13) 8(11)
Output 0.056 I 0.056 Output
0.056 ——O = —0O
( 10 k 33 k 10 k . W
2.2 uF
2 2 uF = | I_ I

3

FIGURE 13 — VOLUME CONTROL RESPONSE WITH SINGLE

POLE LOW-PASS FILTER
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FIGURE 14 — VOLUME CONTROL RESPONSE WITH DOUBLE

VOLTAGE GAIN (dB)

POLE LOW-PASS FILTER
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TDA1524A .

FIGURE 15 — NOISE OUTPUT VOLTAGE APPLICATION NOTES 3
{20 Hz to 20 kHz) The use of optional dc feedback stabilizes the dc out-
350 put voltage at approximately Vcc/2 and assures large
output swing capability without distortion. If this dc
200 | feedback is not used, the dc output will vary from part
= | to part and available headroom will be somewhat
£ ) Ji reduced.
N l/[ The loading of the regulator output, Pin 17 has an
& y abrupt effect on switching the contour function and is
< - . . . -
5 A0 ] not intended to be applied in any intermediate degree.
= il The tests assure that the part is in linear mode for total
= 150 - ] loading of Pin 17 less than 3.0 kQ, and is in contour
3 Ve = 15 Vde A mode for a total load on Pin 17 greater than 10 k.
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OUTLINE DIMENSIONS
NOTES:
1. POSITIONAL TOLERANCE OF LEADS (D), SHALL BE
WITHIN 0.25mm(0.010) AT MAXIMUM MATERIAL
CONDITION, IN RELATION TO SEATING PLANE
NIy Y AND EACH OTHER.
18 10 T 2. DIMENSION L TO CENTER OF LEADS WHEN MILLIMETERS INCHES
D B FORMED PARALLEL DIM [ MIN | MAX | MIN | MAX
l 3. DIMENSION B DOES NOT INCLUDE MOLD FLASH. 2222 | 2324 | 0875 | 0915
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6.10 660 | 0240 | 0.260
356 | 457 | 0140 | 0.180
0.36 056 | 0.014 | 0.022
1.27 1.78 | 0.050 | 0.070
2.54 BSC 0.100 BSC
1.02 152 | 0.040 | 0.060
0.20 0.30 | 0.008 | 0.012
2.92 343 | 0.115 | 0.135
7.62 BSC 0.300 BSC
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Motorolareserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters can and do vary in different
applications. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. Motorola does
not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmiess
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
Motorolaand () are registered trademarks of Motorola, Inc. Motorola, inc. is an Equal Opportunity/Affirmative Action Employer.

Literature Distribution Centers:

USA: Motorola Literature Distribution; P.O. Box 20912; Phoenix, Arizona 85036.

EUROPE: Motorola Ltd.; European Literature Centre; 88 Tanners Drive, Blakelands, Milton Keynes, MK14 5BP, England.

JAPAN: Nippon Motorola Ltd.; 4-32-1, Nishi-Gotanda, Shinagawa-ku, Tokyo 141, Japan.

ASIA PACIFIC: Motorola Semiconductors H.K. Ltd.; Silicon Harbour Center, No. 2 Dai King Street, Tai Po Industrial Estate,
Tai Po, N.T., Hong Kong.
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