[‘Orden ng number : EN 2_25 6C J

No2256C | LLA4495, 4496

Monolithic Linear iC

Car Stereo-Use
BTL-OCL 20W AE Power Amp

Features

- High output

- Low distortion

+ Excellent ripple rejection

» Low residual noise

- Low pop noise at the time of power ON/OFF

- Small-sized package SEP-14HS (Zigzag pins)
» Pin compatible with LA4475, 4476

Functions
- Standby circuil (Standby current ; 1pA typ.)
- Pop noise preventer (Starting time : 0.6 to 0.8secy
- Thermal shutdown protector
Overvoltage/surge protector
- Output pm -10-GND short protector (with speaker protec LLW
- Cutput pin-to- Vg short protector (with syeaker
- Load short protector

Maximum Ratings at Ta=25°C unit
Maximum Supply Voltage £ 30sec 26 v

¥ 18 \Y

A@peraﬁ 16 \Y

Surge Supply Voltage i.S 0 s6c, single giant pulse 50 A
Qutput Current 4 A
Thermal Resistance 3 °C/w
Junctlion Temperalure’ 150 °C
Allowable Power Dissip 15 W

~20to +75 °C
—4010 +150 °C

Operating Temperat,
Storage Temperaiyire

Case Outline 3082-S14HIC

(unit: mm)
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Specifications and information herein are subject to change without notice.
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LA4495,4496

Operating Conditions at Ta=25°C
Recommended Supply Voltage
Recommended Load Resistance
Operating Voltage Range

unit
Vee A
Ry, Q
Ve op v

Operating Characteristics at Ta=25°C,Voc=13.2V,R,=49Q,f= 1kHz Rg= GQQQ',wlth N}Ox 100

X 1.5mm?* Al heat sink,See specified Test C11'(:\;f'!,z*(st.anclbﬁr sv@}t@h ON)

Quiescent Current feco
Voltage Gain VG
Output Power Pol THD=10%
Po2 THD=1%
Total Harmonic Distortion THD Po=1W
Input Resistance ri
Output Noise Voltage VNOoi
VNo2
Output Offset Voltage Voif
Ripple Rejection Rr
Standby Current Ist
" Pd max - Ta
With infinite fin 4 _Al ['1\ it
1% ‘Mountmg t nting qusa g 4Kg-cm
torque th siliconefréase applied
2 2.5 Akgem i orcase thermal resistance,(8j-c) 3°C/W|
10
4.

Allowable Power Dissipation,Pd — W
- -]

0
-20 0 20 4« 080 4

Ambmnt're: ’peratu@%

10 N 2 > 000
Aren of Fin,Sf —~ cm
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Qutput pin-le-Vec

short prolecior

Standby
eircuit

. Pop noise
Ripple filter suppressor [er vee

t AP

——o POV
Outputpin-to-Vog | J et ON
shorl protecilor

— 0
211

e
[Overvoltage/surge

Output pin-10-GND Load short
proteclor shert proleclor protecior

Q‘Joninverling nm@

| Lass9s No. T @ 1@ | @

ll{!‘)

BS1

LA&G96 No. | 0 | a9 |

Pin Name 81 |ty | vee |PwR
Pin Voltaga (V)  110.6| 6.9{13.2|

s.0(12.3| 0 [1.c0] 0.0141.25
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Sample Application Circuit

DC{decoupled LALLIS (pin reverse: LALLDS)

2ouev | 12 nay
e | Yy

oS, l ;‘; %nmw‘mv
[

? ] amp
o 77 IRy
s 1]
Smndby swilth —1 Outpul pin-&- Yo

short proltctloé
—_— Qutput pin-to-CND
'-wh‘r uho?l prpulcclion
10k 4. |Load shorl prolection
7], Z |Overvoltageaurge
rolection
hermal shurdown
12 rolection
\andby funclion

QY
AL

S?I’m
imu
oy (6.

Note: Connect the taly marked 3

e

Note for evaluat.mg a sample 1C (how to red ; e«"pop rxg‘a when Lhe standby switch is turned OFF)
apac%.. \:@ 220uF(now is use) to 47ulF and further
pop noise may be reduced when the

\»}u\

standby switch is turned OFF,

Sample Printed Circuit Pattern

0,15 0154

P

80 X 60mm? (Cu-foiled side)

1. Functions of skternal parts and proper cares to be taken (explained using pin No. of LA4495)
External parts of the LA4495,4496 are as shown in the Sample Application Cireuit. For these external
parts, the recommended constants must be used.
The functions of individual external parts, Lhe possibility of reducing them, and the proper cares Lo be
taken in using them are described below.

Na 225R8-3/113



L A4495,4496

a) Feedback capacitors
The capacitor of 100uF connected across pin {4 of the noninverting amp and GND and the capacitor
of 100uF connected across pin®and pin(@of the inverting amp are feedback capacitors. It should be

noted that it is impossible to remove them and the capacitance value affects the;[’ollowmg character-
istics.

- Low roll-off frequency f},
- Pop noise and starting timc at tho time of application of power
In particular, the effect of the capacitance vaiue on pop neise should
tance value is decreased,
- Pop noise will strike your ears angd the starting time wil]
If the capacitance value is increased,
- The starting time will iengthen.
The feedback capacitor value must be in the range of 47TpF tor 100;1[‘»::
in the nonmvertmg amp and inverting amp must be the same in the.

s

Used mainly for suppressmg ripple componen_t,s n t.hg;‘
externally connected across pin @ and GND is ysed to pi :

] pple cqmponenl.s from mixing in,
hown '\}ﬁw are sel in a car siereo sct

aystem
ple : The starting time is made
longer.) s ‘
- The capacitor of 2200pF conpe un the power line is discharged abruptly at the
time of power OFF,
Voo =13.2v
= ~ 450mA/Smsec pulsa width
06 = +80mA
When xhe pote 1 oﬁgnr@mﬁehreased abruptly by turnmg the power switch OFF as shown above,

pobqritml reyers: Q%&zﬁeeen pin10 and pin@will oceur, causing reverse current Igcx to flow into the

HC ;ng capability ---------
e to be taken externally -- Connect bypass diode DS446 across pif@and pin (0.

(10 @)

¢} External disturbance preventing capacitor
Capacitor of 1000pF connected across input pin 3 of the noninverting amp and GND. Whether or
not to use this capacitor depends on the design conditions of a car stereo set system. The IC itself
does not require this capacitor,

Nn 2266-4/13
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d) Bootstrap capacitors
Bootstrap capacitors of 220pF are used to provide a full dynamic range at the output terminals. It is
impossible Lo remove these capacitors.

- The bootstrap capacitors affect the drive capablhty at low frequenciess

- The bootsirap capacitors, which are in the pop noise suppressor chun" el\ a{fect the starting
time.

e} Oscillation compensation parts
CR filters {osciliation compensation parts) are applied at the outputtermi
capa.c:t,ors (1000 to 2000pF) may be 1nserl.ed in a car stereo sel. Hﬁo fe

film capacxtor of 0.15pF is connected only across pin(2) and plr@

f) Power capacitor
The capacitance value of 2200pF may be changed accordis
set. The IC itself does not require the polyester film ¢t
capacitor should be inserted when the power line i is rol
impedance viewed from pin3rises.

2. Features of IC system and proper cares to be taken

a) Voltage gain VG
The voltage gain inside the IC is designed tobe' VG5

by external paris, but should be fixed normaily to 40&&

[nverting amp
V51 220 log
=3 dB

-

cux{em Capamt}‘

e "’n be used and a microcomputer output can be also used for contxol Voltage Vpr
to be‘app

pih 9 must be 2V or greater, because the threshold is appreximately 1V.
Voe=13.2V

i f?

Na 298548 K12
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¢) Input zero-bias circuit and slider contact noise of variable resistor
Since the input circuit uses PNP transistors and the bias voltage is set nearly equal to 0, no input
coupling capacitor is required, thereby enabling direct connection to the variable resistor.

Here, atiention should be paid to slider contact noise of the varighle resi
conLact nmse which also depends on the performance of the van_ab}e resis \

bq@mes b‘ig‘hcr with

wiise from becoming
lnghel we control the V;3 voltage of IgXri with pm 13 open’ Wls 1 :

noise is still effensive to your ears, insert an input coupling e@pac:tq;g

reason why this phe‘nomenon occurs is that the dynam\'{c ran
stage is narrow and the device is saturated. The Tevel.;{

tiput level ﬁi‘om being applied to the
{0 mi fold- b&‘t‘.k ‘wavelorm becomes sharp,
blecking symptoms may be developed). thig e, better to t.wnnect. the tab (heat sink) to
large-signal GND (it is also better to inser 3 )

e) Output pin-to-V¢c short protecter

Noninverting am

! vo]tdgé
coinparison

IC protection against output pin-to-Vee
short with no lead applied

Clnverting
voltage
comjarison

Voltage
comperison

\'Lput g.ln -to-
pr owdgd m% %ﬁ may
: ,|, .

¢ short occurs in an IC with no protector provided, DC feedback
ise lower power transisiors in both of noninverting amp, inverting

;i utely écessary for BTCL h)gh power ICs to contain an out.put pin-to- VCC short
/A4495,

the\iqtter is th ":snb]e caused by the manufacturing process (we have developed the 1.A4495, 4496
with thie. fobmep in mind). When we designed the protector that should operate normally in these
two cases, it.was difficult for us to suppress the side effect - especially pop noise, but we succeeded in
solving this problem The following are the points that we considered in designing the output pin-
to-Vee short protector and the problem that is yet to be solved.
- The output pin of the noninverting amp and the output pin of the inverting amp are
shorted to V¢ separately.
- The output pin of the noninverting amp and the oulpul pin of the inverting amp are
shorted to Vg simultaneously.
- Qutput pin-to-V¢c short with load/with no load
Output pin-to-Ve short with signal/with no signal




LA4495,4496

- Application of power after output pin-to-Vcc short
Qutput pin-to-Vcg short after application of power
- Impedance of output pin-te-Vgg short : 0.382 is obtained.
- Protection of both 1C and speaker
Probiem to be solved %,
- If next output pin-to-Vgg short occurs before the IC returns to eﬂle nor‘mal bias state
(within 200msec.) after output pin-to-Vgc short is opened, nong) *ratlgm of thelg 1§ liable
to occur (repetition test of output pin-to-V¢c short). However; répeti )‘“ af power QNJ’QFF
al the output pin-to-V¢c short mode presents no problem. ‘

f) Outpul pin-to-GND short protector

Upper power
transistor Voé:ag:i ol
current detect comparise

have developed the LA4495,4496 wit
should operate normally in these t

A

espec:ally pop no1se but we succeeded in s

solved.
- The output pin of

- The output pin of:
shorted to GN B mmul

@

) with no signal
to-GND short, t0n Evyd

5 hablag to oc@gr A res,’stor of approxlmately 2008 must be connected across output pins.
{ next viatput

1 against nonoperation caused by repetition of output pin-to-GND short (When two
L?\A&QOS or LA4495s are used)

If repetition of sutput pin-to-GND short causes nonoperation to occur, connect the external
parts as shown below,

Na 2258-7/18
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2) Ry, short
When the load is shorted, current delection of the up

——o ¥ce

2SA60 4

E RY
Tysx

Fy) 25C536x2 | 2

el will fluctaate. 'I‘lle
e load short test, a heat

sink must be attached and a choke must be corinbeted o'} ver lile/ The main purpose of the
thermal shutdown protection is to suppre i 3 ‘cdused by impreper thermal
design. Tjis set to 170°C. The thermal sh tﬁown ibeetion is netdntended to suppress transient
femperature rise caused by current puls tioned load short case

h) Proper cares to be taken
» i the IC is operated at Tj= 150°C,

- When Tj& 150°C, the ASQ

tone quality. Be careful oftherm esigh
it powely ;g&%s&to gévice becomes narrower and the protection
function does not work wel} ubf@@g g the’l€ to the followmg teqts under this Lhermal
condition, the IC is once lo€]

to- Ve short, output pi

- If output pin to- VCC , Bt ) bin-t ’f}“\c D shert oceur smlultaneously, the IC will be

DC GND ? ] ;
Msain SWON Main SW OFF

Wrong conne : re Oneo) it terminals and ene of Reh autput terminals are connect-
h @ to the power line, no instantaneous breakdown will occur
duced unlike ICs heretofore in use and blocking symptoms
makes the wrong cannection known to the end user.

()

e nNOaen NIg N



LA4495,4496

.Y main sw 5V MAin ew

N o S A
“TJ :% o 1

(Vecc=13.2V,R;,=40,f=1kHz,Rg=600Q,Po=1W)
1)

; ""zz.ff:::'f;';;tﬁ daertferseteieenn.
Y Rk S KRS, <. [N ES T

DC GND ¢
Main SWON

DCGND ¢ | :
Standby SW ON Standby SW OFF Standby SW ON Standby SW OFF

No0.2256-9/13



LA4495,4436

(Veo=13.2V,Ry = 4Q,f= 1kliz,Rg = 6009, Po = 1W)
9]

i
R onen ' oo ..
Wb H‘J i

DC GND  { [
Standby SW ON Standby SWOTrF

Standby SW ON
+ 5v
o ' [ -y 0
AC outpunt
tcvcl

e IC is used in the vicinity of the maximum ratings, even a slight
ay cause Lhe maximum ratings to be exceeded, therehy leading Lo

OCL power I ’“‘11aving BTL connection internally, Be careful that the GND line of the measuring
instruments (valve voltmeter, distortion meter, oscilloscope) connected to the output terminals is not
shared with the GND line of the measuring instruments connected to the inpul and oulpul terminals.

Nn 225R.10/13
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200 TccosVN - VCC 20 - Po - V4
RL=4Q Vee=13,2y {
E N B T T 3RL=I.Q I
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-
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Supply Voltage,Voe — V Voltige,
o THD - P Response.
R 1 Ver=13.2y c=13.2v
5 3 Ri=40 RL=¢Q
E 2 Rg=600% Rg=4000Q
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)
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o ] o
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] =R <R
© x "~
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2
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Frequency,f ~ Ha
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: IR Seo->
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3“ =5 2 S S 1 I
. — 3
——— ]
0 0 0.0%
A N > 10 % 4 A - L T [« > 7 100k
Output Power,Po ~ W Signal Source Resistance,Rg ~ Q1
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/
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Total Harmenic Distortion, THD
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dB,

Voltage Gain VG —

\ Po - f
7 Tax25C
vG=40dB
W.B Vee=13.2v]
7
L s bk
g, Rp=2%
g I
z 4Q
e
3
3
© 10 |~
Output waveform,
7 fold-back start point check :
&l ) i 4 4 1 1
S 7 % 2 3 5 ﬂl_Or F L 100k
Frequencyf — Hz
I -
" P/R - VP/R
VPR
M.a %ir IpiR Jw.lo Vee={3.2v
119 °
B Jul v
.m.o 8 Rg=0
G
56
O
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34
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0
0
25
20
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1
£
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2 10
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o«
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RL=40Q

t Current,les

20 0 20 40 60 80 10
Ambient Temperature,Ta — °C
THD - T,
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RL=4Q
m.o,... 1=1kHz2
mm. Reg=600Q
.mc,u Poz1u ]
3
2
s
m 0.2 —=-—
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E
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0.1
Ei -t
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~40 =20 0 20 &0 60 80 100

Ambient Temperature,l's — "C
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