Ordering number-EN1B66G |

No1866G | LA4470,4471

Monolithic Linear ICs
M BTL-OCL 20W Power AMP FOR CAR“STEREO Use

Features

. Bigh output: 20W/THD=10%, 15W/THD=1%

. Low distortion: 0,06%

. Excellent ripple rejection: 65dB

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

Low pop noise at the power ON/OQOFF mode

On-~chip audio muting
(DC+Y4V, active-high method) ~--- Bo

-~- with speaker protection;

On-chip output pin-to-Voesshort

Maximum Ratings at Ta=2 . unit
Maximum Supply Voltag uiescent ,t=30sec 26 v
Quiescent 18 v
Ogerating 16 v
t20.2sec, 50 v
single giant pulse,
rise time 1msec
5 A
3 O¢c/w
See Pdmax-Ta graph. 15 W
150 ©¢

-20 to +75 ©°cC
~40 to 4150 °C
14 Guaranteed at quiescent mode, t=30sec.

Case Outline 3023A-S14HIC
{unit:mm)
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LR4470,4471

Operating
100x100x1.5nm

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

Ve
R,
VCCOD

Operating Load Resistance Range R; op

Quiescent Current
Voltage Gailn
Output Power
Output Power

Total Harmonic Distortion

Input Resistance
Output Noise Voltage

Output Offset Voltage
Ripple Rejection

Muting Attenuation

(Note) . Po at VCC-1H 4y RL-Mohms T
v

. Rr=20-log v~———§~—*

NOR™ "NO1

Pd max - Ta
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Allowable Power Dissipation,Pd

Vo= GdBm Vel
2108 .§§

0f - Sf

unit

C=13 v RL =lohms, f= lkﬁz Rg= GOGGhﬂﬁQwith
See Test Circuit (DC-B switeh 0

IR

&l fin,ts=

mounting torque Lkg.cm,
silicone grease applied,
Juncticn~-to-case thermal

resistance (94-¢)39%C/V
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LA4470,4471
Equivalent Circuit Block Diagram: ( ) is for the LAU4TI,
BS2

Tue)
Thermal Fgg":hgg-b |Lo¢d ahort
200 proteotor proteator rotector
F2 L
N TR
PRE aw“o’i--v-———j
1114) ||
-Em
1] z
s T
DC Bo—
120
INPUTO
nwl Ok
nr1o——~———wmf———
() A00
10!
LA4470 No. O | @
LA&&71 No. Wl wm
Pin Nage as 3 |ouY
Pin Voltege(V) |)11.% | 6.7

Sample Application Circuit

HYN;n power supply ripple VR?-SOOmV(rms), fr=100Hz, capacitors of
100uf.£ake effect.

(Note) . The LA44T1 is the pin assignment reversed version of the LAWATO.
. Connect the tab (heat sink) to large-signal GND.

. e/ Aaser
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Sample Printed Circuit Pattern of LAANTO

LAGL 70

e ¢ JTmmmTI

INPUY .+ . L e

GHD 58 gu zgé:u ,(a)wm, ‘

No. of LAXL70)
External parts of the LAKLTO, W
Circuit. For these external P y

a) Feedback capacitors

The capacitor of 100w
and GND and the cap ‘;
the inverting amp are

er pin C) of the noninverting amp
) oqﬁ, cted across pin(® and pin (@ of
gapacitors, It should be noted that it is
he apacitance value affects the following

he capaoitance value and it is best that there is less
\thebeapaoitance value. This is because transient offset

! = ,i r suppressing ripple components on the power line, Two
agﬁages ~ DC4=100uF externally connected across pin (@ and GND and

DCE-1QOUF &xternally connected across pin Q@ and GND - are used to
prevént rdipple components from mixing in (one stage of filter using a
Zener diode is contained in the LALLT0, #4471). The former DC,=100uF,
which 18 also used for preventing pop noise from occurring, cannot be
removed. The latter DCp=100uf may be removed. Whether or not to remove 1%
should be decided cons?dering the following ripple rejection.

. DC,=100uF, DCR=100uF ~——---- Rr=65dB/typ.

+ DCy=100uf only -----=—=s-==on Rr=50dB/typ.

1. 40LLZ Wralt



LA4470,4477

When the capacitance value of the DC DCp is decreased, the ripple
rejection will worsen, but even when ghe capacitance value is further
increased, the ripple rejection is not expected to be better than shown
above,
Next, the following should be noted, When the two conditions shown below
are set in a car stereo set system: T
. The capac¢citance value of DCA is increased.
time is made longer.)
. The capacitor of 2200uF connected to pin()>
discharged abruptly at the time of power OFF

lgex

ocA
: U
10
100

, \

Switch-ON wode Igpn=+80mA
When the potential on pin(3)
switch OFF as shown above, po!

will occur, causing reversesc
This loads the IC heavil
. When the DCA is Iing
will widen.

he car stereo set systen,
Contact us.
~- Connect oypass diode DSHUU6 across

pin(® and pin 40 ( GO—¥H @).

applying an active-high signal to pin(@.
(+Vy), drive current {+Iy)}, attenuation
see graphs shown later.
18 used, signal attenuation up toe o (infinity)
However, signal attenuation i1s at 80dB level
" residual noise components are present

Audio muting
Audio mutin

25(‘5360!2

iy ' —0Q
g
+5V¥
-—-———M R

WA 184K R74K



LA4470,4471

d)

e)

)

g)

Features of IC system and

a)

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 sterec set system. The IC itself does n@t require this
capacitor,

Bootstrap capacitors

the output terminals. It is impossible to remov
adequate value of these capacitors is 100 to 220uF

channel, affect the starting time.
Oscillation compensation parts
CR filters {oscillation compensation p

In a car sterec set. If no feedthrougﬁ
filters may be simplified (exampled ¢
polyester film capacitor of 0.1B5uF

Jare removed and a
<across pin @ and

pin(® ).

Power capacitor y .

The capacitance value of 2200 : &xcording to the design
conditions of a car stereo Aet, T ?itself does not require the
polyester film capacitor of O/ “I'his polyestér film capacitor should be
inserted when the power 1in i & 'round in a car stereo set and the

Voltage gain VG - .
The voltage gain in ide 18 4 signed to be VG=U0dB/typ. This
voltage gain may b e :rnal parts, but should be fixed

normally to 40dB. # Noninverting amp V61 » 20 109 2ot
TR
e

Z kﬂnivlrtins
‘nv

L 1Y

“‘aﬂiti::j:fionﬁﬂlOQQQQ- -34d8
[Inverting up o
lonverting amp

n VG;-ZOiog}—g%a-

»34dB
“of +Vo and -Vo are used to obteln +Vo - (~Vo)=2Vo at

Ther&forg 34dB + 6dB=40dB is obtalned as the VG of a BTL power IC.

This BTL»system has the following advantage and disadvantage.

. More advantageous in suppressing noise as compared with an IC containing
& phase inverter at the input stage

. Tha inverting amp is hard to overdrive and the BTL output efficiency is
low.

VA 4QLL L 24K
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Continued from preceding page.

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

]
VR B

-—e-
PR | irt

flow-out current I, shown above. To prevent
becoming higher, we control the V4 '
(V1 =60mV)., If slider contact noi
insergxan input coupling capacitor. ;
¢) Device s%turation at the input stagesan
When THD£20%, a part of the clip
folded back. The reason why th%ﬁ}:

] , ‘xé‘noise from
%Iy with'pin 0@ open

offens vg to your ears,

developed), In this casgé;
large-signal GND (it #
capacitor),

d) Output pin-to-Vo- sh

Nonioverting

\‘lc protection sgainst ocutput pin-to-vcc
short with oo load spplied

lavartiog
voltage
SOMPRrison

Yoltage
ocompsrisco

‘Iw*ggneral,-if output pin-to-V short occurs in an IC with no protector

ASO breakdown in a moment and may alsc cause the speaker to be damaged.
Therefore, it is absolutely necessary for BTCL high-power ICs to contain
an output pin-to-Vso short protector. The LAN4ATO, 4471 contaln the
output pin-to—vcc short protector of the above~mentioned block diagram
that provides IC protection, speaker protection. Output pin—to—vcc short

Continued on next page.

Nn. 1866—7/16



LAG470,4471

is c¢lassifjed into two cases - after output pin-to-vcc short—application
of power and after application of power—»output pin-to- VC short. It is
assumed that the former is the trouble caused by the eng user and the
latter is the trouble caused by the manufacturing p”Qca§s (we have
developed the LAUKTO, UY4T1 with the former in mind) Uheh Qe designed
the protector that should operate normally in thes 36871

we succeeded in solving this problem, The followin
we considered in designing the output pin- to-VCC short §&otec€Or
problem that 1s yet to be solved.
. The output pin of the noninverting amp an
inverting amp are shorted to Vo separately
» The output pin of the noninverting amp’
inverting amp are shorted to Vg simultapeously:
. Output pin-to-Vge short with load/with ro'load
Output pin-to- VCC short with signal/with no
. Application of power after output piafto Ve _shoﬁt
Output pin-to- V ce short after application
. Impedance of output pin-to—vcc ! :
. Protection of both IC and speake
Problem to be solved
. If next output pin-to-V

opened, nonoperation of tg : &%@le to dcﬁur (repetition test of

. output pin-to-V,e on of power ON/QFF at the
output pin—to-vcc oblem,

application of power and after application of
ﬁ ND short. It is assumed that the former 1is the

»ﬁ;hg‘ﬁ ocess (as with output pin-to-Vpo. short, we have
J 0, 4471 with tbe former in mind). When we designed the
nﬁt shﬁuld operate normally in these two cases, 1t was diffi-

“Ehe output pin of the noninverting amp and the output pin of the
inVexﬁing amp are shorted to GND separately.

. The oufput pin of the noniverting amp and the output pin of the
inverting amp are shorted to GND simultaneocusly.

No. 1866 8/16



LA4470,4471

. Output pin-to~-GND shert with lcad/with no load
Output pin-to~GND short with signal/with no signal

. Application of power after ocutput pin-to-GND short
Output pin-to-GND short after application of power

. Impedance of output pin-to-GND short: 0.3chm is
obtained.

. Protection of both IC and speaker

Problems to be solved

¥hen power 1is applied after output pin-to-GNpP

Speaker
L3¢

normal bias state (within 200msec.)
opened, nonoperation of the IC is liable’
output pin-~to-GND short).

200ohms 1s connected as shown above. s ,C
. The supply voltage range of a car ste r . 6 15.6v, If 10V
or less at the oufput pin-to-GND 3hﬁrt £5 ication of power,
nonoperation of the IC will be liéble e
£) R; short )
When the load is shorted, curpra t Q :
transistors in the output pin-$o<Vs, 5*"'$ t
short protector occurs alternately ghe v €tagefacross pins @, (5 and GND
and the current at pins @4 %, )
fluctuate. The protectic
When performing the load

Qsithin the ASO of the device.
sink must be attached and a
The wain purpose of the

improper thermal deaigh.
otion is not intenﬂ&d to

sient temperature rise caused by
ntioned load short case.

T

56°C, the clip waveform i3 liable to be
& tone quality. Be careful of thermal

3 ’does not work well. When subjecting the IC
ng‘%este nder this thermal condition, the IC is once
ormal automatically when Tj$150°C (output pin-to-
t short, audio muting).

short and ountput pin-to-GNDP short occur
will be brcken down, This case occurs when the
cc and the inverting amp

bnneetion where one of Lech output terminals and one of Reh output
ihals dApe connected as common. If a choke is connected to the power
3 ‘ihstantaneous breakdown will occur and sound will not continue
\to~be produced unlike ICs heretofore in use and blocking symptoms will
bes- deyeaoped This phenomenon makes the wrong connection known to the
end " uger
. Inverted insertion of IC
Since the LA4NT1 is the pin assignment reversed version of the LA44TO,
appropriate provisions are made so that no breakdcwn will occur even if
inserted invertedly.
. Connection of Vpe pin to GND and connection of GND pin to Ve
Instantaneous breakdown may occur,

Nn 1RAA. Q1A



LA4470,4471
Power ON/OFF Characteristic of Typical Cirecuit

"(:(:E 1 3 .:ZU
RLtuohmB
Rg=600chms (quiescent)}

(M 2

Approx, 9¥ -

4 L]
Power ON Power OFF W ) Power OFF

. > R(| | AC pop noise 1evel
_ (2
Pop noise of ,pprog* BVPNh AN 8 at the starting point(ts=0.6sec.}

ne quality ias not aft'ected very nmuch
There arises ttc problem when

s RRh e S

t i

[}
)

Powar OFF Power ON Poweyr OFF
\— 6 3 e ST
..
-
r“"“ o ‘] - 1

— - ‘ [
RL O RL[ AC pop noise level
/': |

L l—— —

Bl .ﬁ £2)




LAG470 4471

ON/OFF Repetition Test

by

Vcc line

DC locus at
output torminal

AC 1;::r-..-.4!IU\n"n§uﬁfu"U\ﬁxiiﬁ’"\ﬂ!”\ﬂ’"\’“&

across goth
terminsls of
speaker

1o gur recommended

0 level

t ¥
Power ON Starting point
Power ON/OFF at 100msec inter

Note) If the loads (displs % ;7 cohriected to the power supply of a c¢ar
stereo set or the kor Wit tition tining causes pop noise to be
generated, conn g “of hms in parallel with Cyq=220uF.

As shown above, the power IE %%elf has provisions so that no pop noise is

However, if an IC placed before the

ed by power-0N/0FF repetition and gene-
rates pop hols

passes through »“m minal and may be emitted as nolse. The follow-

wWﬁ@ﬁ
U.»\,
ﬂ

- 3 AC locus acroas |'
DC loous at . both terminals

of spaakar

Measure to provide the
starting time for continous
power ON/OFF

(Semple external
parts)
with signal V°x0.5V

~>T1 s L ?starting point
Power ON Power ON/OFF at 100msec intervals

Nn. 1866~ 11/16
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_____ H - em = g — -y e - TElOY b0 vee
- b Dsu.zozr l . B2V
P —— g —-- ;;QJU 22000 Prevention of pop noise which enters through the
YRY ] variable resistor from the Ppre-oircuit channel by
providing the initial starti tme(tn) for

SAG08 I,
e SR 1} oontinuous power ON/OFF
' R lﬂopetitiou
o qun; generator
56 ::::>

; Q12546080
p1
02

Proper Cares in Using IC
+Maximum ratings 2 ¢
It should be noted that 1f the IC is used o : ?icinity of the maximum
ratings, even a slight varilation in 09 ’itioﬁg; ' the maximum ratings

Use of R;= 20hms
Power dissipation at VCC-13 2V 1is
is Pdmax£28W.

continuous signal at Ta=25°C.
test conditions specified b

+ dissipation at VCC-16V

*Printed circuit board
When making the board,
careful that no feedbac
+ Other

volzmeter, distortion meter, oscilloscope)
8 not shared with the GND line of the
e input terminals,

Pg - Vi

2
2]

2, 3 - [P P e
o 3 :
' . Clip start point|” ]
10 = -10
= o 4
- a. —_—
@ < / 1]
- S 700 W Y S
- x 4
~ o
62 10 - -
a 05 q — .
4 a"‘ g- gu...,_... A ch 2}3 L2V ——
I S 4 J—t--R( =4
\ ] 50, 4 Rg=4000
o i f=1kHz
3 ¥~ A~ 1Speoifiad oircuit with f{
ol & 0 T 3 % m Y I
[ i & 12 16 » ]

Supply Veltage, VCC - V Input Voltage,V, - auV

. 4QLL 4A71aL
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o YNOR - VR oc VNOR - R
b
Vee=13.2v Vv
- TRL=4Q Sl mal R 1"“"— - 1 ??:9__ T -, CS(.EJ} ]
<A $Rg-0 ] ) gt Joodsé-inoluded region)R
> 1 |DIN audio test 1 A0 2 Vs bden 1
] 5J fR=100Hz | T SR - DIR. audjo test
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w10 4aOte i | Z 0
o ﬁ/ ! l ; ® o
- —
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a o v noiao 1ncluded region) 8 a
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20 0w
Power Supply Eipple,vn - Y
© VNO.YN - Vi o
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» - 30 0 -0 ¥ -10 0 O T3 T T 3 10
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Proper Cares 1n Mounting Radlator Fin

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

2. The distance between screw holes of the radiator fin must 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 disnaacav etween them
as c¢lose to each other as possible.

r‘,__.. -1 ..__-..._..jl_

‘between heat sink
face, it must be

fin is mounted on the 1IC,

AT~ 1022 12110



