Ordering number:ENN1161D

Monolithic Linear IC

LA4510

SANYO

240mW AF Power Amplifier

Applications Package Dimensions
* Espedally suited for usein 3V micro cassette recorder,  ynit:mm
mini cassette recorder, headphore stereo applications. 3017C-SIP9

[LA4510]
Features
* Operaing suppy voltage range : 2to 5V. 23
* Low current dissipation (7mA typ/V cc=3V). [ 15 30,
* Output power : : T
240mW typ at V=3V, R =4Q, THD=10% o Dﬁ g3 P
40mW typ a V=3V, R =32Q, THD=10% b g
* Built-in muting circuit to be operaed at the time of power ~
switch ON cagpable of varying starting time and making U LU LU U LU U LU -
pop nase low. ‘ ‘ i
P 0.99 0.5 0.25
* Soft clipping. ‘ T DU
1.35
Specifications SANYO : SIP9
Absolute Maximum Ratings at Ta=25C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max 6.0 \
Maximum output current Io peak 570 mA
Allowable power dissipation Pd max 700 mw
Operating temperature Topr —-10 to +60 °C
Storage temperature Tstg -55 to +150 °C
Operating Conditions a Ta=25C
Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Vee 3.0 4.5 v
Recommended load resistance Rp 41032 8110 32 Q
Operating Characteristics at Ta= 25'C, Vcc=3.0V, R =4Q, f=1kHz, See Sample Applicaion Circuit 1.
. Ratings .
Parameter Symbol Conditions - Unit
min typ max
Quiescent current lccol [ No sfgnal ! 12] mA
lcco2 | Nosignal, Voc=4.5V 8.5 15| mA
Voltage gain VG R1=100Q 42 45 48 dB
Output power Po THD=10% 200 240 mw
Total harmonic distortion THD Ppo=100mwW 0.4 15 %
Output noise voltage VNO Rg=1kQ, BW=20Hz to 20kHz 0.2 05| mVv
Output ripple voltage Vrp Rg=0, fr=100Hz, VR=50mV 0.7 mV

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft’'s
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

21500rN (KT)/41594HK/0147KI/2126K1/4225MW/D13XI, TS No.1161-18




LA4510

Sample Application Circuit 1 : Speaker lo
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Tantalum, alsicon,
or ceramic

$5)65 mm?
Sample printed circuit pattern (Cu-foiled area)

external parts

- Inpu cgpadtor (Couding cgpadtor for input signal)

Decreaing the cgpadtance value lowers the frequency resporse at low frequencies.

- Feedbadk cgpadtor (Bypassof feedbadk signal)

Decreaing the cgpadtance value lowers the frequency resporse at low frequencies ; increasing the
cgpadtance value makes the starting time latar.

- Muting cgpadtor

Decreaing the cgpadtance value makes the starting time eatier ; removing C3 causes pop nase.
Increasing the cgpadtance value makes the starting time later.

- Phase compensation cgpadtor (Phase compensation bylocd feedbadk) Decreaing the cgoadtance

value causes the frequency resporse to extend at high frequencies, and thereby oscill ationis liable to
ocaur. Increasing the cgpadtance value worsens distortion factor at high frequencies.

Oscill ation Hocking cgpadtor

Decreaing the cgpadtance value causes oscill ation to liable to accur. Using an ardinary eledrolytic

cgpadtor may cause oscill ationto occur at alow temperaure. Use atantalum or asicon eledrolytic

cgpadtor that is goodin temperaure charaderistic.

- Output capadtor (Cutoff of DC to spedker)

Decreaing the cagpadtanc value causes insufficient power at low frequencies.

- Bootstrap cgpadtor (Feadbad from output stage)

Decreaing the cagpadtance value causes insufficient power at low frequencies, espedally when
voltageis reduced.

- Power cgpadtor (Dropin poverimpedance)

Decreaing the cagpadtance value causes motor naise, etc. to be entered easily. Removing C8 may
cause oscill ationto ocaur.

- Capadtor for ripplefilter (Filterfor bias voltage)

Decreaing the cagpadtance value causes the circuit to be subjeded to the influence of power supgdy,
andthereby rippleis liable to occur.

- Feadbadk resisbor (Setting o voltage gain)

Decreaing the resistance val ue increases voltage gain, bu worsens distortion factor, and theréby gain
valies. Increasing the resistance value causes oscill ation to liable to occur.

No.1161-28



LA4510

Setting of Starting Time
The LA4510contains a muting circuit to be operaed at the time of pawer switch ON/OFF. Thus, pop ndse coming
from powver amplifierand preanplifieris rejeded. The starting time depends onthe capadtance val ue of feedbadk

cgpadtor C2 aswell as muting cgpadtor (C3).
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Voltage Gain » Voo=av
Voltage gain depends on the ratio of internal resis- R, =40
tance value (20kQ) to external resistance value (R1). [ :f_ | K
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littl e onthe low side (62dB) due to soft cliping, it is © . !
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Feedback Resistance,RyrF = Q
Action to Prevent Oscillation
If oscill ation occurs, check C5. The larger the capaci-
tance value is or the smaller the value of tan 8 is if the o
cgpadtance value is the same, C5 acts more effec- 5101000 JL
tively against oscillation. Using an electrolytic por vy '»-:E—
cgpadtor as C5 may cause oscillationto occur at a
low temperdure.

It is reammendable to use atantalum or asicon eledrolytic capadtor that is goodin temperaure charaderistic. For
oscill ation that ocaurs at a decreaed vdtage gain, increase the cgpadtance value of C4. If it is impaossble for C4, C5
to ad effedively against oscill ation, add a ceranic cgpadtor of 470to 1000 actosspin (4) and GND. In this case,
distortion factor at high frequencies worsens to some extent.
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Removal of Bootstrap Capacitor
In applications wheremore power than required is avail abel (approximately 602 of rating), it is possble to remove
bodstrap capadtor C7 (pin (7)-to-pin (8) short). However, sincethis causes clipping unkaanceto occur, this untal-
ance must be compensated by wse of aresisor anda diode. A simple compensation methodis shown below. This
methodmakes it possbleto attain clipping kelance at acertain supdy voltage only.

Output Power,Pp - mW
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3

Output Ripple Voltage,Vyp - mV
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Sample Application Circuit 3 : Bridge
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Proper Cares in Using IC
- Maximum ratings

Output Power ,Pp - mW

If thelC is used in the vicinity of the maximum ratings, even a slight variationin condtions may cause the maximum

ratings to be excealed, thereby leading to breskdown. Allow an ample margin of variation for supdy voltage, etc. and
use the I C in the range wherethe maximum ratings arenct exceeded.

- Pin-to-pin short

If poweris applied when the spacebetween pinsis shorted, bre&kdown o deterioration may occur. When mourting the
IC onthe boad or applying paver, make sure that the spacebetween pinsis na shorted with solder, etc.

- Printed circuit pattem

When designing the printed circuit pattem, make the power supgy, ouput, and goundlinesthick and short and arrange
the pattem and parts so that nofeedbadk loopis formed between inpu and ouput. Placepower cgpadtor C8, cecill ation
blocking cagpadtors C4, C5 as closeto IC pins as possble to prevent oscill ation from occurring. Referto the sample

printed circuit pattem.
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of February, 2000. Specifications and information herein are subject
to change without notice.
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