| Ordering number EN 2190C |

Features

. Low residual noise (Rg=0): 0.09mV

3

Functions

No.2190C / LA4H7S5, 4476

Monolithic Linear ICs
BTL-0CL Power 20 Amp FOR C&R«»STEREO Use

High cutput: 20W/THD=10%, 15W/TID=1%
Low distorticn: 0.06%
Excellent ripple rejection: 65dB

Low pop noilse at the power ON/OFF mode
By using the LAUUTS and LANATH (pin assignment
a pair, the sterec printed circuit pattern ma
Even if inserted invertedly, no breakdown wi
Small-sized package SEP-14HS (Zigzag pins) &

Starting time {on-chip pop noise suppre
On-chip awdic muting

--—- With speaker protection
On-chip output pin-to-Ve,
=== With speaker protectior

w2,

unit
30sec 26 v
18 v
E 16 v
t20.2sec, 50 v
single giant pulse,
rise time 1msec
B A
3 °%C/W
See Pdmax-Ta graph. 15 W
150 ©C

-20 to +75 °C
-uo to +150 °C

I
EANYO SEPL4H

Case Dutline 3082-S1U4HIC
{unit:mm)
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LA4475,4476

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

Operating Characteristica at

(DCE
Quiescent Current Icco
Voltage Gain YG
Output Power Po1
Output Power Po2
Total Harmonic Distortion THD
Input Resistance ri
Output Noise Voltage VN01

YNo2
Cutput Offset Voltage of f
Ripple Rejection Rr
Muting Attenuation Att

(Note) « Po at ch-—‘lu JW RL-HOhES THD 10% ig

Pqd max - Ta

Taz25°C, Voq
100x100x7.5mm

gcc

L

Vecop

R; op
=1 .2V,RL=ﬂohms,f=
Al radiator [
switch ON).

,Rg‘ 000hms\u;th
st Circuit

0.09 0.18 mV
0.16 0.32 mV
+300 mV

65 dB
dB

Fio®

With infinite fin

1.5

—
L

=

Aliowable Power Diasipation,Pd max - W

Of - 5¢

¥d Tia,t=1.5oml T |
ounting torgue lkg.cm, with i
silicone grease appiied, Junction-

\\\}o—casa thermal resistance

N (84-2)3%C/¥
h..\

MH;T
100 TR Tom

Ares of Fin,Sf - cm®
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LA4475,4476

Equivalent Circuit Block Diagram: ( ) is for the LALY7T6.
BS?

Inverting anp

t Inpug
u
e fn" atage
(T3 | S ——— -
® ,//’/

Nonlayerting emp

+

Ovarvol

Bt

nurge protecs
*

LALATS No. |
LA447?6 No.

. [in Name

_Pin Voltage(V)

Lole )
L
8s 1 [ouT1
s | 6

Sanmple Applicatlon Circuit

- g

(1)

NF 1
1.2

i d
0,154

B oo

3 [ﬂ

7  wpenav
Dé;apﬁfiifhunnw
capaciar,
[
hat-- TPA 1]
£

er supply ripple VRZSODmV(rms), fr=100Kz, capacitors of

R, PO
100uF “take effect.

(Note) . The LA4LTS is the pin assignment reversed version of the LABNTS.
. Connect the tab (heat sink) to large-signal GND.
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LA4475,4476

Sample Printed Circuit Pattern of LAX4TS

1. Functions of external parts and prope:
No. of LANYTS)
External parts of the LAYY4TS, 447 :
Circuit. For these external part y the rea: gpnde
The functions of individual external pag;gns, the po
and the proper cares to be takef ¢
a) Feedback capacitors

The capacitor of 100uF ¢

characteristics.
. Low roll-off f

In partioular,;
conaldered.

alue 1s decreased,
ars and the starting time will shorten.

Auppressing ripple components on the power line., Two

BE, _ CRFIGOuF externally connected across pin @@ and GND and
"o, OO THAQUF externally connected across pin ﬁé and GND - are used to
"”pﬁbwent ripple components from mixing in (one stage of Tilter using a
Zeneﬁ“ﬁioﬂﬁ is contained in the LANYTS, 4476). The former DC,=100uF,

which:, 1so used for preventing pop noise from occurring, cannot be
removed,The latter DC,o=100uF may be removed, Whether or not to remove it
should be decided cons?dering the following ripple rejection,

. DCy=100uF, DCy=100uF —~wo-me Rr=65dB/typ.

. DCA=100uF ONlY ==we——mmm——— Rr=50dB/typ.

www.DataSheetdU.com




LA4475,4476

When the capacitance value of the DC is decreased, the ripple
rejection will worsen, but even when ghe oapaeitance value 1s further
inoreased, the ripple rejection is not expected to be better than shown
above.
Next, the following should be noted. When the two condl
are set in a car stereo set system:
. The capuacitance value of DCA is increased. {Ex
time is made longer.)
. The capacitor of 2200uF connected to pin (3 ¢
discharged abruptly at the time of power OFF

oheshown below

Iex SW on
0C-4 — IR
e -} + olt
1o
1000 ‘ 1 23000
\ 3
LAGIS >

Switeh-0FF mod

S

When the potential on pin(® .
switch OFF as shown above, pb

. When the DCA is in
will widen,

. When the suppl
increase. :

If this switch-OFF,

Width of reverse current Iooy
séd, reverse current Ieox will

he car stereo set systenm,
Contact us.
~- Connect bypass diode DS4U6 across

pin 3} and pin. (.—H— 3.

(Att) when LEQ\&" (P
Since b DC

”éllowing axternal parts which supply an adequate drive current.

25(35360:2

o o
+5‘l" 1M d
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LA4475,4476

d)

e)

f£)

g)

a)

Features of IC system and prQ“er c

External disturbance preventing capacitor
Capaclitor of 1000pF connected across input pin CE of the noninverting amp
and GND. Whether or not to¢ use thia capacitor depends on the design
oonditions of a car stereo set system. The IC itself does not require this
capacitor. R

Bootstrap capacitors

Bootstrap capacitors of 220uF are used to provide a ful
the output terminals. It is impossible to remove theé
adequate value of these capacitors is 100 to 220uF

dyuamiesrange at
paci%ar

cles.
. Tha bootstrap capacitors, which are in
channel, affect the starting time.
Oscillation compansation parts
CR filters (oscillation coempensation paris

in a car stereo set. If no feedthrough
filters may be simplified (example:
polyester film capacitor of 0.15uF §
pin(® ).

Power capacltor
The capacltance value of 2200uly
conditions of a car stereo sets
polyester film capacitor of O.fuf
inserted when the power lin
power impedance viewed from _inC@ ﬁgge

&

l film capacltor should be
“a car stereo set and the

Voltage gain VG
The voltage gain inq
voltage gain may be .t
normally to Y30d4B.

de&igned to be VG=40dB/typ. This
hnal parts, but should be fixed

Anverting amp VGy» 20 log -%

=3dB

[P — rv¥p

ittenuation 20 iug%. 3448

——1*

Lovertiog am —_ |
oy og amp -vo
- Inverting smp
0k 20k
e v02+20 03 y5f s

35 dd

signal amplified by the noninverting amp (VG=34dB)

d output sighal obtained by suppressing output signal
of the noninverting 34dB and applying it to the

. Moreiguﬁantageous in suppressing noise as compared with an IC containing
a phase inverter at the input stage

. The inverting amp 1= hard to overdrive and the BTL output efficlency is

low.

www.DataSheetdU.com
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LA4475,4476

b} Input zero-bias circuit and slider contact noise of variable resistor
Since the input circuit uses PNP transistors and the bias voltage is set
neariy equal to 0, no input coupling capacitor is required, thereby
enabling direct connection to the variable resistor.

Here, attention should be paid to slider con
resistor. In general, slider contact nolsey

flow-out current IB shown above.
becoming higher, we control the V1
(V =60mV). If slider contact ndis
1naer%xan input coupling capacitor.
¢) Device saturation at the input stage gnd f
When THD:20%, a part of the clip waﬁeforwy
folded back. 1

;m}ut level from being
el is made high and the

output fold-back waveform:/becg 18rp,
developed}. # " to donnect the tab (heat sink) to
large~-signal GND (it
capacitor).

d} Output pin-to-Vpc sho

iC protection against output pin-~to-Vpe
abort with no lond appliaed

apkparissn

/

output pin-to-¥ short occurs in an IC with no protector

ASO brehkdbwn in a moment and may also cause the speaker to be damaged,
Therefore* it is absolutely necessary for BTCL high-power ICs to contain
an output pin-to~V,, short protector. The LAUNTS, 4476 contain the
output pin-to-V.. short protector of the above-mentioned block dlagram
that provides IC protection, speaker protection. Output pin-to-Vy. short

Continued on mext page.
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LA4475,4476

Continued from preceding page.
is classified into twe cases - after output pin-to-V.. short—application
of power and after application of power-- output pinatOHVC short. It is
assumed that the former is the trouble caused by the end user and the

latter is the trouble caused by the manufacturing process (we have deve-

loped the LALNTS, Y476 with the former in mind). When T lesigned the
protector that should operate normally in these two casg ;~uaa aiffi-

succeeded in solving this problem.
considered in designing the output pin-te-V.e ahq
problem that 1is yet to be solved,
. The output pin of the noninverting amp and the o
inverting amp are shorted to V. separately.
. The output pin of the noninverting amp ahd ¢
inverting amp are shorted to Voo simultaneqﬂsly
. Output pin-to-Vee short with load/with nosisdad
Output pin-to-Ven~ short with signal/withsno s
. Application of power after output pin-tis shdar by
Output pin-to-Vo. short after application o 'powé§
. Impedance of cutput pin-V co short: @3 &
Protection of both IC and speaker
Problam to be solved
. If next output pin-to-Vpoo short : i e IC returns to the
nermal bias state (within 20®maec Yagter output pin-to-V,e short is

opened, nonoperation of the € 1 liabf& to gteur {repetition test of
output pin-to-Veo short) : ;

The LAN4TS

utput pin-to-GND short protecter of the
above-menf

hat provids IC protection, speaker protec-~

\wed ay theﬂeﬁd user and the latter is the trouble caused by the
P {as with output pin-to-Voo short, we have developed

' wixp-the former in mind). When we designed the protector
normally in these two cases, it was difficult for us
e effect - especially pop nolse, but we succeeded in
The following are the points that we considered in
tput pin-to-GND short protector and the problems that are

: output pin of the noninverting amp and the output pin of the
inﬁafting anp are shorted to GND separately.
. The 0utput pin of the noniverting amp and the output pin of the
inverting amp are shorted to GRD simultaneously.
. Output pin-to~CND short with load/with no load
Qutput pin-to-GND short with signal/with no signal

www.DataSheetdU.com
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LA4475,4476

. Application of power after output pin-to~GND short
Qutput pin-to-GND short after application of power

» Impedance of output pin-to-GND short: 0.3ochm is
obtained.
Protection of both IC and speaker

Problems to be sclved

. When power is applied after cutput pin-to-GND
noncperation of the IC is liable to occcur. A r
200ohms must be connected across output pins.

. If next output pin-to~GND short occurs bef
normal bias state (within 200msec.) afters

opened, nonoperation of the IC is liable

output pin-to-GND short). Bowever, repg

Speaker
331

£} R, short

When the load is shorted, current dgte

improper thermal desiénf
ction 18 not intenqéé to &
current pulse as shown in

distorted, s tone quality. Be careful of thermal
design.

. When T32}5ﬁ°c

povwer transistor device becomes narrower
oas not work well. When subjecting the IC
festssyhder this thermal condgtion the IC is once
to nérmal automatically when Tj%150°C (output pin-to-
~GND short, Ry short, audio muting).

short and output pin-to-GND short occur
will be broken down., This case occurs when the

l n where one of Leh output terminals and cne of Rch output
‘connected as common., If a choke is connected to the power

Qe pré {iced unlike ICs heretofore in use and blocking symptoms will

ped. This phenomenon makes the wrong connection known to the
end usar

. Inverted insertion of IC
Since the LA4UTE is the pin assignment reversed version of the LA4YTS,
appropriate provisions are made so that no breakdown will occur even if
inserted invertedly.

. Connection of V.. pin to GND and connection of GND pin to Vo

www.DataSheetdU.com
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Power ON/OFF Characteristic of Typical Cilrcuit

vccl13.2v N
1} R, rbohas 2
Rarb00ohna {quiescent)

Approx, 9¥ -«

1 ¢

Power ON Power OFF 4 wer ouer OFF
l[—?
|
P“L“ 1
Rg - k| | AC pop ncise lavel

—C )

Fop noise of approxisis
after power is turzed ON.
because the pulas width
power is turne

There arisea no problem when

_\E? -
(2

AC 0 level

t t
Powar ON Power OFF

i
Power-OFF

'%—. —e —--é;--v ———0

R R o

FL,L/F - :L.u,._ é _|/,J, /[> :L AC TOP noise level

{1 5 2 wyrw.DataSheetdU.com
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LA4475,4476

ON/OFF Repetition Test
m

it

|
stz %mm _—WMWM% \
terminal AC locus - j

across both
terninals of
Bpoaka

In our recommended
/ . cliroudt
0 level with signal Yoro.sv

f t
Power ON  Starting point
Ls Power ON/OFF at 100msec inte

-

Ly (starting)

As shown above, ce¥ ol gt gelf "oviaions se that no pop noise is
generated during power
power IC in a car ste *y power=0N/QFF repetition and gene-
rates pop noise, ihis the power IC as the input signal and
passes through to e sbésker“termihal and may be emitted as noise. The

AC locus
acrons both
terginala of

‘Hewaure to provide the
ptarting time for continous
‘power DN/OFP

{Sapple external

! : Sterting point
Power ON Power ON/OFF at 100msec intervals

www.DataSheetdU.com
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:,,. ,_._r')_si;s__’.l ——— g l__ ricngr —| P¥lAY f————0 :}cg\f
! o0u T 2200u Preventition of pop noise which enters through
| ; the varisble resistor from the pre-ciroult
TeAs06 [\ channel by providing the initial starting
™~ time(ts) for ocontinuous pom ON/ OFF

! |Repotition
- muting gpensrator
G I
| L

-~

!

& muting

Proper Cares in Using IC
» Maximum ratings

* Printed circuit board
Wher making the board,
careful that no feedback loop is ,'

+ Other
OCL power IC having BTL con

Py - Vi
)
L]
RO e B M L . e
o
= = Clip atart point [
%:m . ﬂ; | © /
- Y <
= ) & P i / 5 R N S
4 3 k3 I ]
L B
aln o §m //
a AN —4-] / -
® g 23 L Vee=13.2v
g R T B T A
L £ 8, / Rg=6000
3 8 f=1kHz
A -1~ Speclfied ciroult, with fin
-3 0 kS R T A Ty
Input ‘J’olt.ago,?i - m¥
f Response
1
g 0 —
. =1 - L
g 1 b
- -1 -
.n N m
t ]
] A
2 [ i . _ _ o
wl @
(=3 s 2 En i 1 a
L 10 By S I 44
g 1 I s . g
8 F+-o 11 a
— - - By K - - m.l. 5 .
Ea * z
T kHe 74 Vees=13.2v
|-~ B . Ty e ol S aRL=40 | . o]
H -__-:‘:' IOD P . /_._.__..__ 5}°=gggn
I — . -
auu i 67 0 ﬁno g 3 ok
Output Power,P  ~ W Frequency,r - Hz www.DataSheet4U.com
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LA4475 4476

nel Source Reajistances,R g~ ohm

100 b

Pp -« f w THD - f
MO 19
Vee=13.2v t VEc=13.2v
RL=41 N g 4RL=4Q
o 1R0=600Q" ' = Rg=6000Q
% O S O A Yy 5 411
o2 i
@ Ll 2
5 [ - ;3'
N 14p=10% ] a
s SR e
a Uy N E
8 ™~ §
[[+]
)
A ) - + 0
10 L) o ¢ 10k KIh 2
Frequency,’ - Hz
Pd,1cc - Pp
R Y rReTNY) N T 1 rI ITI 11
Ts1kKi ; Ti-Ta |
T T Thomad ° % T O
7| N e O Y Y R
g R LT e
S0 Allounbla power dissipation . “/|
2 “Hine for package
&g 150/ Ta5105C.]
L
o 12—
Fe)
Qoa ________
- I
L& =
° Qr/r 0 10k
Qutput FPower PO
YNO - Ra VHOR - V(C
VCC=13.2V R=0dBm
Rc_géﬂl | :faﬂum -
D — RL=40

=

v
(uLthas DCps 100F ) ]

Output Nolise Voltage,Vyq - mY

£
-
1]
-
QO
. |
10
% g ,___Lf_'_\___“_v ot
= . NORIY L oouF) |
P 1 \ with DGB
= P 7
R S S
[
g 7 ) W TR S Y
Supply Voltage,Vep — ¥
o YNOR - TR
§ Vu-(REz0, noime- Vee=13.2v
& - 1&HU§%—'.—.—.—L---—-RL:4Q
& s g included region} | Rg-q
. : [, | ] VR=Ddem
\i‘f w3 =11~ DIN | audio test
% = 3 ; Rr=20l09 - VR____
| S Z VNoOR- VRO
040 &H1_0 i
3 4- '; g ki
2 ] 3
+3
© S g -
- o 3
] £7 4 -
e o2
So no ao-inoludad region) ai A
= Y XS N BREECEREEIEE FET R BTSN SIFETFIENEFEI TSP T TN AT TS .!LHH};JNHH{'HMIT‘;J}I?!}I
- W00 JEL) 3 Ik 108
& Power Supply Ripple,Vy - m¥ Ripple Frequency,fp ~ Hz
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A
Vo~ ¥ lcco,ly « ¥
?ﬁ Y0, YN i LI 260 Quiescent  H i 0
On?iut_iez??em 1 2 ¥ RL?H? 12
= olTaz25C 4o e —t @ u = ‘m Ta=25T
¥ ec=s13.2vl e .-n. 0o wpf VEC=13.2V.
9 "|Rg=0 g, Ra=0
-4 ¢ 1% LED(rod} 9 E Ho-w
= e A d e i . PR R
o ! l 'E Ry #¥or LED(red
R S B T —1vw ] - E‘ KO =" I' pacommended
Qo . : 18 o R -
= "% "For LED(red), Vy ¥ to 6¥ 13| & &
L] R I mcommandod . 'é i
o, M - - - — -k G ‘_’w
a8, —— — Ik 8w
M-m. -?\‘:_“ — VNO 3 B 8&0
S B LB S
by i 03 &
I o
S 0 ] 7 3 y 5 s
Supply Voltage for Application

of Muting V
‘JI»HJ VN - VM

'3 g
#No LED d:la;pla:f Wﬂ_®r 1
P

dutput Holse Level,¥y, - dBm
G;ﬁ ﬂ 3 3 é & é 8 HNdodd

O — M W oo W &
Muting Drive Current 'IM

] I3 [ b
Supply Voltase for Appliocation
of HMuti ns,.

CHPd - Po
: L=2f
": 28— LY R [t o il
113 & ‘ ] )
Ao s — ]
5 ) ::1 Allowable power l j o
g 3? ‘o B0} dissipation.tine | | (G 0g
g n ~ » | for package. ‘*‘*/ -
20 ¥ Bk 15un--105"f‘ Pl
& x R I Al &
a I
- Y, W— o Haab-—o 11 te o - n Y
3 oy 2 % A
M
2 .mg féo_a = ;;f;//?/ e b
3 © T I e s o S N I I 5
£ le  S%EETT | —] ‘&
(5} KD 0
0 0 (1] b q K
Output Power,Pn — W
THD - ¥
i Jn ‘:I_U £
e Lol
. St g -
3 L ey -
ks e ™ ﬁ 4 .
g g8 %
- - [ »] o4 - T _-
3 nd 2
a - G
= .
"§ ) aE Y _ RL:glﬂz
a £c=1 s8 B 1 i -
[+1] g = ) & | -
' | - CC= v P
E °:|>§;- I . 1 1 __._J_g Ig = : S —__ N S T.__._ 4
o m L J 4] E
T [14] T 7 3 & 10 1 T I} 1]
output Po'-mr PO - W Supply Voltage,Ver - ¥
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y Pg - VCC o Po - £
Rt -
Tazz250C I Ta=25T
™ elt = kN Vs AVG=40d8
! [Rg=600% vy’ Vee=13.2
E“TH:}HDX —~ //‘[
T £.28 T
Eu.r_ - ,L,:/ ¥ n‘o
S e B g
‘6'.5 / P 5
g 7 / a
M) /Zr // .;\
3 A / 1 Boe
al 'l g
"é 4._._.—’4!_./_‘
n:. [ [ [ [F] [ [} 1]
Supply Votage,Vpo - V
o Icco - Ta
< o Yei=13.2V
g W RL=4Q
0 n%
o '
..'?'lc e 5
iy ____,_...——-""'"d m:’:
n P %
‘o :
8 L 0 @
@0
2 g
° N o
b 0
-3 ]
g 0
o
?ao -5 0 ) & 0 X & 7] [ o
Ambient Temperature,Th < 9C Ambient Temperature,Ta - °C
SNz 13.2v
Ri=40
f=1kH!

o
*

hd
a

-]
wr
i
1

o

o

Total Earmonie Distortion,THD - ¥
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Proper Cares in Mounting Radiator Fin

1. The mounting torque is in the range of 4 to 6kg.cm

2. The distance between screw holes of the radiator fin umust coincide with the
distance between screw holes of the IC., With case outline dimensions L and
R referred to, the screws must be tightened with the dist nd between them
as close to each cther as possible,

screvw or binder machine serew defined by JIS

protect the IC case,

4. No forelgn matter such as cutting particle
radiator fin. When applying grease on
applied uniformly on the whole surface. ¢ -

5. IC lead pins are soldered to the printed irqg& Son fLer the radiator fin

is mounted on the IC.

F heat sink and
e, it must be
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