[ Grdeing numiver EN 2190C ]

No.2190C / LA4 Y75, u47%

Monolithic Linear ICs

BTL-OCL Power 20% Amp FOR Cﬁﬁ-«§_TEREO Use

Features

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

. Low distortion: 0.06%

. Excellent ripple rejection: 65dB

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

. Low pop noise at the power ON/OFF mode
. By using the LAUATS and LAWYTE (pin assighment
a pair, the stereo printed circuit pattern may’
Even if inserted invertedly, no breakdown wi})

-—— with speaker protection
. On-chip output pin-to-V,e
--— with speaker protectiol
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LA4475,4476

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

Operating Characteristics at Taz25°C, Ve § .2V, R; =lohns, f= 1kHz,Rg§6000hms}u;th
100x100x1. 5mm
(DCB switch ON).

Quiescent Current Icco
Voltage Gain YG
Qutput Power Pol
Output Power Po2
Total Harmonic Distortion THD
Input Resistance ri
Output Noise Voltiage VN01
YNo2
Output Offset Voltage Voff
Ripple Rejection Rr
Muting Attenuvation Att

(Note) . Po at Vcc—1“ 4V, Ry =Hohms ,THD

Pqd max -~ Ta

gcc
L
VCCOD
Operating Load Resistance Range Rjop

e 3

[Witb infinite fin |

12.8

—
lod

=3

Al' radiator f m, st Circuit

THD=10%
THD=14
Po=1W

30 40 kohm
0.09 0.18 mV
0.16 0.32 mV

+300 nV
65 dB

Of - S¢

Allowable Power Dissipation,Pd max - ¥

A fin,t=1.5zal T |
ountins torgue ikg.cm, with H
silicons grease applied, ‘Junction-
\\\fo—ease thermal resistence
N (04-2)3%C/W
100
'-6 N N ~t ‘.:,,u
2 |1 G-
[ =~
o 41
g . \'\v-. H
s T
9 100 "5 d 1000
& Area of Fin,Sf - cum
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LA4475,4476

Equivalent Circuit Block Diagram: ( ) is for the LAUYTE.
BSI

Tl‘f&)

Thermal i Load ahbort
rotedtor protector

N Taput
npu
NF 1 l o Jes
o___m_.mj 2
Jres 4 -
Ovarvoltags
surgs protace
tor
Aak7s Mo, | O T @ [ @@ |
__LA4476 No. | 69 | U | 02 | o)
. Pin Name s [ouTy | vee [P
_Pin Voltage(V) | 1.5 | 6.7 |13.2

Sample Application Circuit

;204 16V
O

"
0,154

(Note) . The LAULTE 1is the pin assignment reversed version of the LARNTS.
. Connect the tab (heat sink) to large-signal GND.

No.2190-3/16




LA4475 4476

Sample Printed Circuit Pattern of LAX4TS

1. Functions of external parts and prope
No. of LANLTS)
External parts of the LAYYTS, JU76
Circuit. For these external part
The functions of individual extep
and the proper cares to be take
a) Feedback capacitors &

The capaclitor of 100uF £onneg v n ﬁ:) of the noninverting amp

and GND and the capacitor o ? ponnected across pin® and pin(@) of

1 gapacitorsi It should be noted that it is
impossible to remov capaﬁitance value affects the following
characteristics.

apa&itanos value and it is best that there 1is less
cagﬂeitance value. This is because transient offset

) uppreasing ripple components on the power line, Two

A\*QOuF externally connected across pin @@ and GND and
F externally connected across pin ﬁz and GND - are used to
ripple components from mixing in (one stage of filter using a
odg is contained in the LAMNTS, 4476). The former DC,=100uF,
which LS also used for preventing pop noise from occurring, cannot be
removed.“The latter DCL=100uF may be removed. Whether or not to remove it
should be decided consgdering the following ripple rejection.

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

. DCy=100uF only ------msm==--- Rr=50dB/typ.
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When the capacitance value of the DC DC is decreased, the ripple
rejection will worsen, but even when éhe oapacitance 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 condit &ha\shown below
are set in a car stereo set system: o
. The capacitance value of DC, is increased. (Ex l@le. The Bt rting
time 1s made longer.) ;
. The capacitor of 2200uF connected to pin (3
discharged abruptly at the time of power OFF,

ot S Sy S
4 T

LA&LLTS

Sw1toh-OFF mod

S

When the potential on pin(3 e
switch OFF as shown above, pbfent

‘s 9, -ON wode Icco-—"aomﬂ

gabrupi)y by turning the power
“between pin (9 and pin(®

. When the DC, is ingrénsed, the pulse’ Width of reverse current Igcy
will widen,

increase.
If this switch—OFF

- Contact us.
-~~~ Connect bypass diode DSU446 across

pin (3 and pin (0 ( 4O —» ).

&is used, signal attenuation up to @ (infinity)
However, signal attenuation is at 80dB level

ye—h%g signal applied to pin{(9 must be free from CR time

is used, pin(9 must be connected to GND externally.

X ). ain switch OFF at the muting-ON mode 1s considered.
udio muting driven by a CMOS microcomputer, etc. may be accomplished

2SC5360x2

'@gég

Nn.21Q0-K/ 1A
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d) External disturbance preventing capacitor
Capacitor of 1000pF connected across input pin C@ of the noninverting amp
and GND. Whether or not to use this capacitor depends on the design
oonditions of a car stereo set system. The IC itself does not require this
capacitor. ”

e) Bootstrap capacitors
Bootstrap capacitors of 220uF are used to provide a ful
the output terminals. shé
adequate value of these capacitors is 100 to 220uF.

dynamie,range at
paci%‘rSm

cies,
. The bootstrap capecitors, which are in
channel, affect the starting time.

f) Oscillation compensation parts

in a car stereo set. If no feedthrough
filters may be simplified (example:
polyester film capacitor of 0.15uf ¥

pin(® ).

g) Power capacitor
The capaclitance value of 2200ufs { c%@ng%d aggording to the design
conditions of a car stereo sety ;itsel ‘does not require the

polyester film capacitor of O
inserted when the power lin
pover impedance viewed rrome.inC$ xgge
2. Features of IC system and preper ¢ >
&) Voltage gain VG E
The voltage gain ins,
voltage gain may bet
normally to 30dB.

v film capacitor should be
“a car stereo set and the

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

nverting amp VGy v 20 log -3%

"3.d8
rvo

YT
Y

»©

ittenuation20 iag%- 34a8

=vo

Inverting esp

o7+20 103 75 s

234dd

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

ted output signal obtained by suppressing output signal
+¥o" of the noninverting 34dB and applying 1t to the
,NE terminal of the inverting amp (VG=34dB)

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

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

low.

Nn.21Q0-A/16
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b}

o)

d) Output pin-to-V~ sho

Input zero-bias circuit and slider contact nolse of variable resistor
Since the input cirouit uses PNP transistors and the bias voltage 1is set
nearliy equal to 0, no input coupling capacitor is required, thereby
enabling direct connection to the variable resistor.

- -

flow~-out current I, shown above.
becoming higher, we control the V1
(V =60mV), If slider contact ndis
1nser%xan input coupling capacitor.
Device 33 turation at the input stage gnd
When THD:20%, a part of the clip wa&efovw’
folded back. The reason why thisg ﬁeno
3 arrow and the device
et must be considered

§ 20 12rp, locking symptoms may be
developed). In this case;dt i : to €onnect the tab (heat sink) to
large-signal GND (it A S

capacitor).

iC protection against output pin~to=Vee
short with no losd applied

apuparison

. Yoltege
dtt»wt AF :, ; “loompartann

trosthuok |

/

; ‘})mha&iﬁn. IC proteotion against output
" oc abdrp with load applied

ASO bmehkdbwn 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 LA4YTS, 4476 contain the
output pin-to-V.r short protector of the above-mentioned block dilagram
that provides IC protection, speaker protection. Output pin-to-Vpe short

Continued on next page.

BUA 210ON_T /1A
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Continved from preceding page.
is classified into two cases - after output pin-to-V.. short—application
of power and after application of power-— output pin-to-Vo- short. It is
assumed that the former 1s the trouble caused by the end user and the

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

loped the LAYYTS, 4476 with the former in wind). When T

protector that should operate normally in these two caasﬁ"

succeeded in solving this problem.
considered in designing the output pin-to- VCC sho
problem that is yet to be solved.
. The output pin of the noninverting amp and the o1
inverting amp are shorted tec Vi. separately.
. The output pin of the noninverting amp and t
inverting amp are shorted to Veo simultaneqﬁsly
. Output pin-to-VCC short with load/with nosldad
Output pin-to-Von short with signal/wit

Output pin-to-Vq. short after applicat;on g powé&
. Impedance of output pin- VCC short: @.3 &
Protection of both IC and speaker
Problem to be solved
. If next output pin-to-Vpoo short : g
normal bias state (within EOGmaec ) er output pin-to-Voo short is
€ 1s 1iabf% to jic.«:«::ur‘ (r-epetit,lon test of

output pin-to-Vcc short). &
output pin-to-Vp.,~ short wmede pre
e)

utput pin-to-GND short protector of the
hat provids IC protection, spezker protec-

\sed @y theﬂend user and the latter is the trouble caused by the
2 pY {as with output pin-to- ~Vo¢ short, we have developed
with'the former in mind). When we designed the protector

‘eraﬁq ‘normally in these two cases, it was difficult for us

Side effect - especially pop noise, but we succeeded in

The following are the points that we considered in

tput pin-to-GND short protector and the problems that are

. The output pln of the noniverting amp and the output pin of the

inverting amp are shorted to GND simultaneously.
. Output pin-to~CND short with load/with no load
Output pin-to-GND short with signal/with no signal

At Nann 07aL
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. Application of power after output pin-to-GND short
Output pin-to-GND short after application of power

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

Problems to be solved

. When power is applied after ocutput pin-to-GND
nonoperation of the IC is liable to occur. A res

200ohms must be connected across output pins. <'

Speaker
14}

. @r&,,, :
wer @@/0FF at the
f th&\resistor of

. The supply voltage range of a car s&Q eo
or less at the output pin-to-GND shbrt

f) R; short :

When the load is shorted, currept dete
transistors in the output pin p,:ﬁcc shiapt
short protector occurs alternately, the voitage

improper thermal designf
ction is not intendéd to@“
current pulse as shqun in,
g) Proper cares to be ‘tak
. If the IC is oper

> tone quality. Be careful of thermal
design.

E power transistor device becomes narrower
%ctia ‘does not work well. When sub jecting the IC

esta; hder this thermal cond tion, the IC is once

o~GND short, R short, andio muting).

short and output pin-to-GND short occur
will be broken down, This case occurs when the
gutput pin is connected to VCC and the inverting anp
s cennected to GND simultaneously.

Voo Shortyyeutput’
. I?§0ut kn-t

Qe pr®¢nced unlike ICs heretofore in use and blocking symptoms will

“gévelabed This phenomenon makes the wrong connection known to the
end user

. Inverted insertion of IC
Since the LA4UTE is the pin assignment reversed version of the LAYUTS,
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 V.

No.2190-9/16
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Power ON/OFF Characteristic of Typical Circuit

ch' 1 3 .ev .
") R, stohas (2
Rgr=600ohna {quiescent)

Approx, 9V -

AC 0 level

1 ¢

Power ON Power OFF g - "Power OFF
F—ﬂ
|
I
M —
Rg - AC rop noise level
+ e
Pop poiss of approximately gone at the starting point(tss«0,6sec.)
after power is tun \d'ON. " the ohe quality is not affected very muoh
because the pulse width et nsec. Thers arises no problem when

2

AC 0 level

4
{

Power -OFF

,?—o\ -—0 - ﬁ;- -+ o0

e

o .‘l\\ \‘[
t:> Rd <;;J j::’ Re[ | AC pop noise level
R L/[ ]
R T
it )]

t t
Power ON Power OFF

NMA 2100 1Nn 7R
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ON/OFF Repetition Test

(1)

T

PG - 1oous
atioutput
terp 1

across both
terminals of

In our recommended

oirouit
with signal YorO.SV

t
Power OR  sStarting point

Ls Power ON/OFF at 100msec inte

Ls (sterting)

As shown above, the powes ik N JpPovisions so that no pop noise is
generated during power- :
power IC in a car ste =y power-0ON/OFF repetition and gene-
rates pop noise, this the power IC as the input signal and
passes through to he s dpker terﬁ’hal and may be emitted as noise. The

AC locua
across both
terminals of
speaker

‘Hensure to provide the
ptarting time for oontinous
power ON/OFP

{Sample externsl

o ‘
ji 2 L 1 Sterting point
Power ON Power ON/OFF at 100msec intervals

Nn.2160-11/16k
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;Olu
&[\\“\\

SG

|Repetition
|mtm gevsrator
—_ 2

L~

Proper Cares in Using IC
» Maximum ratings

* Printed c¢ircuit board
When making the board,
careful that no feedback loop is

+ Other

;8

3 8

Mol T

2200u

Q1
D1

02"

relay

8

Quieacent Curreant,lccc - mh

gv

;NSN
RS
CHL
% -
Q _—_
a2
wl
QW A <
[T B ! k“l,. — - 4
‘S -t -~ - - - —-l- -
E 1 - =11 -

[ p—— ) 4
SREEEE e

O

._0'0 | 0 7 © 0

Output Power.Po ~-~W

——-©o0

Cutput Pin Voltage;¥

vee
v

Preventition of pop noise which enters through
the variable resistor from the pre-cirouit
ohannel by providing the initial starting

time(ts) for continuocus

ower ON/OFF

Poy - Vi
- ip atart point |
LY /
(=
ol I I I 5 R O S
L e |
o 4
§m //
» [ EEupR S R / PR —_—
A §——rt—T{ Vee=13.2v
R I / —1—HKL=49) ™
gu- 4 Rg:éUOQ
|/ f=1kH
A 1 Speoiried cirouit with fin
i &, Ty
Input Yoltage, Vi -~ m¥
f Response
1
0o
/
+17 N
al— AN
3 \
g i . _ R
]
8.4 101 L 1]
&
5
.. + _
Vee=13.2v
4RL240 | 1L ]
Ro=6001
-8 voj:nﬂdle.l
0 177 1@ T o 2175 ook

Frequency,f - Hz

VA 210N_1971K
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Pop -« f w THD - f
KO 19
Vec=13.2v vogviecs3.ev
HL=40 ﬁ a JRL=¢Q
x ]19=6009 " 7 g gR9=6002 ] .
] Ellkfl b b —a4=4-)-- w T+ 41 ~
o | | L] )6
or | £ <
£ 1 -1 - ]
o ; 4 {-~d 4~ - m 3 - : 1 lbLT
£ | 2
I S IHD=10% ] ° -
=1 HWH M
=9 1% a o
+J r/r m
3 N
0 \ 2
-4
! . ] So
10 M) D oh 2 K 2
Frequenoy,f - Hz
Pd,Icc - Pp
<’ _:i.j 4 | A I
.».*:Ar:~ 3= Ti-Ta
o Mu!d5~ 1|uumﬂﬂﬂl
B oo
Q
mub»pwozvvwo pover dissipation
£ (line for vwownmo
& el vSw/Taz105C T | ft
hadisd NN SRt -4 PR PN i
2 F et
1_.N IA\ R \)C/kll.
[ ! P
o NEY LA
oa-4—-1 “1- f-{ T\ ]
m \\ 13.
5 [
3 Q«
(8]
)
h 10k le THR
nww Source Resistance mm ~ ohm
VHOR - VCC
=0dem
=100KHz ~
1] uwb ¥
- = 2
o (uithio DCpe 100uF )
PR P --,ﬂmurr
ST
10
m .!!!4llk,- [ Y 11
= -3 NOR F)._
© ww? Uﬁmnaog
7 . e I B e S
(=}
M B3——q-~
u ]}
a k;
M & 5 1] [ [ 1] 1 2
Supply Voltage,Voo - ¥
o Vhor - R
< (20, noise- Vee=13.2v
g % qincluded reagion} | _pelg
w ) CDHD
/hﬁ&»/ P y 2
3 LR
g Sk
3 257
= oS
m a8
B +
w{ q - i 3 0 X
= V0 (RE=0, o=
sor nolse~included region) a ,
[=] IRSNSRTIVIDIIIBISI0RBTL)DIDSSIIINESSSIa 0N PEDI RS\ SRCODEES T DY DI 80108020088 0859588 08:09))
2 9 20 %) o0 ] 00 120 o0 L SRR A I AT
8 Power Supply Ripple,Vy - mV Ripple Frequency,fp ~ Hz
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A
o VNO.VN - VH : ICCO,IH - V”
! 0
' ®lquiescsent > 1:; Quiescent = | 2 8
OWIR =44 M (I
= 0[Ta=25C - 4-———t @ woE ool Taz2ST ——f-—— w
...'..oxcc=15.2v._ - - P-@ 0o 'm}/zgcaw.zv_ _ 0 o
o = B3 -
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P T T A A U I e ST | For LiBlred), vy 8 to, i LTI £
R e S B i T lvw - E": "77| recommended NS
O - 44 | - -
= "% "For LED(red), Vy & to 5V da| & £ ‘E
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2% 1 B AT § z g
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S0 Fe)
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. Po - VcC @ Py - f
w [Fe=25T lo Ta=25T
N LT T A7 WY 2y
§= . tC=13.
~PTHD=10% —~ Q/“\,'{ -
Bu : A2l 7
é'u. ’J'// O n‘O
2, s By
- o
t, x
§;g -.u/ ) “0‘
LY /] e 8
ayrd 3 .
3 7 10 B R
2 /’ é// g Qutput wevefora,
& i ! +OF
8 4._._._/.4 — 4 fold-back
n‘ [ I 12 % 1] 1] [
Supply Votage,Vpop - V
Icco - Ja "
« V=132 Vtz13.2v
g "IRL=60 R{g4Q
s 03
% '
] v
g o 2
g o
3% o
- @ g
s -
o X O
S o
2 )
go :
w0 ® ) ] C R )
Ambient Teuperature,Ta - °C
SOV 5. 2
Ru=40
f=1kH?
04
03

Total Earmonic Distortion,THD
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Proper Cares in Mounting Radiator Fin

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

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 distancé
a8 close to each other as possible, )

VI

screw or binder machine serew defined by JIS
protect the IC case,
4. No foreign matter such as cutting particlea

radiator fin. ;

applied uniformly on the whole surface,
5. 1C lead pins are soldered to the print
is mounted on the IC.

No.2190-16/16



