Ordering number:EN1866G |

lo1866G_ | LA4470,4471
SA/M/YO M Monolithic Linear ICs

BTL-0CL 20W Power Amp FOR CAR“&{EREO Use

Features
. Bigh output: 20W/THD=10%, 15W/THD 1%
. Low distortion: 0,06%
. Excellent ripple rejection: 65dB
. Low residual noise {(Rg=0): 0.0%mV
. Low pop noise at the power ON/OFF mode

. Even if inserted invertedly, no breakdown wyil o

On-chip audio muting
(DC+4V, active-high method) --- no gquired, LED display

tack time

--- with speaker protection - ry
. On-chip output pin-to-V,eesh ecl 0" short between output and Vo)
i e =

Maximum Ratings at Ta=2 unit
Maximum Supply Voltag lescent ,L=30sec 26 v
Quiescent 18 v
Operating 16 v
Surge Supply Vo t20.2sec, 50 ¥
single giant pulse,
rise time lmsec
] A
3 O/
See Pdmax~-Ta graph. 15 W
150 ©¢

-20 to +75 ©Oc
~40 to +150 °C
14 Guaranteed at gquiescent mode, t=30sec.

Case Dutline 3023A-S714HIC
(unit;mm)
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LA4470,4471

Recommended Operating Conditions at Ta=25°C unit
Recommended Supply Voltage Voo
Recommended Load Resistance RL
Operating Voltage Range Vccop

Operating lLoad Resistance Range RLop

Operating cteristies at Ta=25°C VCC
100x100x1.5om” AL radiator fin,

Quiescent Current Icco
Voltage Gain VG
OQutput Power FPo1
Qutput Power Po2
Total Harmonic Distortion THD
Input Resistance ri
Qutput Neise Voltage Vo1
YxNo2
Qutput Offset Voltage Voff

Ripple Rejection r

Muting Attenuation Att

V
. Rr=20- 1og W@ﬁa

Pd max - Ta
Witk dnfinite fin | AL fin nqunt.i

- W

Of - Sy B
[ THTH Al fin,t=1.5mm

-

mAT
el

mmhLM._ §MM mounting torque kkg.cm, with
2 ek i 4 o silicone grease applied,
n __* . g Junction-to-gase thermal
8 r’oo ' il N resistance (931-¢)3°C/W

A " !
PLIC, | D . b o |
S RPN : SEaa
Bl s ” S R S W
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5 ) 000
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i

Area of Fin,8f - cm2
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LA4470,4471

Equivalent Circuit Block Diagram: ( ) is for the LAUYTI.

B5I

Thermal

protector

Ts i

B
sbort
proteater

Load ahort
rotector

L 111) A0
MUFES Protscs
tor
[ LA4470 No. o]
LA4471 No. 113 X
Pin ¥Name as 1 [our
Pin Voltage(V) |[11.% | 6.7

Sample Application Circuit

@ @ {1

0CR | 1IN |HWF)

0.58 | 002 [ 1.2

"N
| 0.01v

iy
w

—

n>power supply ripple VRQSOOmV(rms), fp=100Hz, capacitors of
100uf~fake effect.

(Note) . The LA4AT1 is the pin assignment reversed version of the LAMATO.

. Connect the tab (heat sink) to large-signal GND.

LS DS L I -
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3ample Printed Circuit Pattern of LAWYTO

e “III_IHIILIUHII,

INHJT_: - + . :'_ﬂ_..

oS G G W

No. of LA4470)
External parts of the LABLTO, &HT1 apg.as shown

‘ " the Sample Application
Circuit. For these external P ; ﬁ&ﬁomme

constants must be used.

a) Feedback capacitors

The capacitor of 100
and GND and the cap 1&
the inverting amp are

& pin () of the noninverting anp
WF copnécted ecross pin(® and pin @ of
] pacitérs. It should be noted that it is
he &pacitance value affects the following

Aér suppressing ripple components on the power line., Two
#=100uF externally connected across pin @@ and GND and
#xternally connected across pin Q@ and GND - are used to
trdpple components from mixing in (one stage of filter using a
Zener d%ode is contained in the LALKUTO, 4471}, The former DCA=1OOUF,
which 1s also used for preventing pop noise from occurring, cannot be
removed. The latter DC,=100uf may be removed., Whether or net to remove it
should be decided cons?dering the following ripple rejection.

. DCA=100uF, DCB=100uF ————— ~- Rr=65dB/typ.

. DCA=100uF ONly -——r-remmmm———— Rr=50dB/typ.

M. 40LF horafl



LA4470,4471

When the capacitance value of the DC is decreased, the ripple
rejection will worsen, but even when éhe 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 conditfons shown below
are set in a car stereo set system: T,
. The capacitance valuse of DCﬁ is increased.
time is made longer.)
. The capacitor of 2200uF connected to pin(3);

discharged abruptly at the time of power OFF
lgex SW on Voo

1] ¥ § —O1 Y
45 wi + lofi'
2200u
jieet]
\ '

LA4I0 =

Switoh-0FF mod

0 A

Switch-ON mode Ipnq=+80mA

When the potential on pin(3)

switch OFF as shown above, pod
will occur, causing reverse

This loads the I1C heavil

. When the DCA is ing

will widen.

Contact us.
~- Connect oypass diode DSUUE across

pin(® and pin G0 ( GO—H B ).

applying an active-high signal to pin(@.
3 (+Vy), drive current (+I,), attenuation

Qisplﬁ‘ is present or absent, see graphs shown later.

signal attenuation up to o (infinity)

However, signal attenuation is at 80dB level

"residual noise compenentsa are present.

¢ display only and may be removed,.

28C53%Dx2

w28 d. R *’

Wha 10EK Bk



LA4470,4471

d} External disturbance preventing capacitor
Capacitor of 1000pF connected across input pin QE) of the noninvarting amp
and GND, Whether or not to use thils capacitor depends on the design
conditions of a car sterec set system. The IC itself do nmt require this
capacitor,

e) Bootastrap capacitors
Bootstrap capacitors of 220uF are used to provide a |
the output terminals. It is impossible to remov
adequate value of these capacitors is 100 to 220u

cies.
. The bootstrap capacitors,
channel, affect the starting time.
£} Oscillation compensation parts

in a car sterec set. If no feedthrough !

filters may be simplified (exampled; jors, 'e removed and a

polyester film capacitor of 0. 15uF o ¥ yiacross pin @ and

rin® ). '
g} Power capacitor

The capacitance value of 2200

conditions of a ocar stereo Agt.

polyester film capacitor of O AUF

2. Features of IC system and
a) Voltage gain VG ;

voltage gain nay Q

utonuntion 20 lqu- -34dB

nnrt:l.n; up wvo
Inverting amp

1 verr20 00 gl

nuﬂa
of +Vo and -Vo are used to obtain +Vo - (~V¢)=2Vo at

Werted output signal obtained by suppressing output signal
o of the noninverting 34dB and applying it to the

This BTh¢aystem has the following advantage and disadvantage.

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

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

W A0QLL £ AL
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Continued from preceding page.

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
nearly equal to 0, no input coupling capacitor is required, thereby
enabling direct connection to the variable resistor.

VR EERTRE R

-
Py | i”

i

performance of the variable resistor, becomes Z I &@Pincraésing input
flow-out current I, shown above. ' . : ¢ noise from
becoming higher, we controel the V1 : y open
=60mV). If slider contact ntis, & af fens vg to your ears,

inser%xan input coupling capacitor. d

¢} Device sgturation at the input stagess
When THD¢20%, a part of the clip
folded back. The reason why thisi:

developed}. In this cage;
large-signal GND (it #:
capacitor).

d} Cutput pin-to-Voo sh

Monioverting

1I{: protsction against output pinetonVen
short with oo load mpplied

lovartiog
voltage
aompRrison

Yolinge

——- === Gomparison

“In
pﬁ%&iﬂ@ﬁ, ﬂC feedback provided inside the IC may cause lower power

ASQO bredkdown 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-Voo short protector., The LAY470, 4471 contain the
output pin-to-V.» short protector of the above-mentioned block diegram
that provides IC protection, speaker protectlon. Output pin-to—vcc short

Continued on next page.

M. 18AA-T/ 16
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is classified into twc cases - after output pin-to-Vo. short—»application
of power and after application of power—output pin-to-Vp- 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'ch§s (we have
developed the LAUKTO, U471 with the former in mind) hen, ﬂa designed
the protector that should operate normally in thea

we succeeded in solving this problem, The followir

we consldered in designing the ocutput pin—to—vcc atort

problem that 1s yet to be solved.

. The output pin of the noninverting amp a
inverting amp are shorted to Ve separately

. The output pin of the noninverting amp’
inverting amp are shorted to V.. simultane

. Output pin-to-Vs, short with load/with pi '?load_l_
Output pin-to- VCC short with signal/wi 2

. Application of power after output piafto Ve sh gt
Qutput pin-to- VCC short after applig tion~ >

. Impedance of output pin-to~vcc sqg

. Protection of both IC and speake

Problem to be solved -

. If next output pin-to-Ve. 4 t 3 ¢ &£he IC returns to the
normal bilas state (within EQOmsec ) aft¥r oufput pin-to-Vono short is
opened, nonoperation of th ur (repetition test of

. output pin-to-Ve, ‘ on of power OKN/OFF at the
cutput pin—to—vc *oblem,

e) Output pin~to-GND short protect

ng process (as with ocutput pin-to-Veop short, we have
; ,LAMMiO_"H471 with the former in mind). When we designed the
'nﬂt shﬁ,ld operate normally in these two cases, it was diffi-

“@pe\outp;t pin of the noninverting amp and the output pin of the
in?&{fing amp are shorted to GND separately.
. The Sufput pin of the nonilverting amp and the output pin of the
inverting amp are shorted to GND simultaneously.

No. 1866 8/16




LA4470,447

. Output pin-to~GND short with leoad/with no load
Output pin-to~GND short with signal/with no signal @ --y—--—- - 1
. Application of power after output pin-to-GND short [j[]sm“tr

Qutput 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
. When power 1is applied after output pin-to-GN
nonoperation of the IC is liable to occur. A nd
200ohms must be connected across output pins. -
. If next output pin-to~GND short occurs befqre t“
normal bias state (within 200msec.) :
opened, nonoperation of the IC is liable
output pin-to-GND short). However, repetitis
output pin-to-GND short mode presen :
200ohms 1s connected as shown above. &
. The supply voltage range of a car stéreo
or less at the output pin-to-GND Qhﬂrt
nonoperation of the IC will be l&éﬁle L
£) R; short .
When the load is shorted, cu
transistors in the output pin-%
short protector cccurs alternavely
and the current at pins @4 ® ,
fluctuate. The protectig
When performing the load ;

sink must be attached and a
; The main purpose of the
appreasd TJ rise which may be caused by
0°C. The thermal shutdown prote-

improper thermal de&ign.
ction is not inten &ﬂ to

%50°C, the clip waveform 13 liable to be
e tone guality. DBe careful of thermal

he power transistor device becomes narrower
does not work well. When subjecting the IC
f.gf%esta: nder this thermal condition, the IC is once
1 fAigrmal automatically when Tj$150°C {output pin-to-~
‘oﬁ%ﬁﬁ% piﬁ £0-GND short, R; short, audio muting).
i short and output pin~to-GND short occur
will be broken down., This case ococurs when the

“\tbxbe pioduced unlike ICs heretofore in use and blocking symptoms will
b dbye&oped This phenomenon makes the wrong connection known to the
end uﬁer

. Inverted insertion of IC
Since the LALYT1 is the pin assignment reversed version of the LA4NTO,
appropriate provisions are made so that no breakdown will occur even if
inserted invertedly.

. Connection of Vpp pin to GND and connectlion of GND pin to V¢
Instantanecus breakdown may occur,

Nn 1RAAQ11A



LA4470,4471
Power ON/OFF Characteristic of Typical Circuit

Vcc“B»zv
RLS)‘Dhmﬂ
Rg=600chns {quiescent}

(1 2

IPPI'O!. ¥ -

4 {
Power 0N Power OFF & # Power OFF

AC pop nolse ieval

|

.l

Pop nolse of approxir
after powar is tt};r d ON.
beoause the puls widt._

p .48 genersted at the starting point{is=0.6sec.)
var, the' tone quality is not affected very much
tsec t6 300maec, There arises no problem when

pIraRLLtELLY
-1 e s :

i

' 4 i
Powar OFF Fower ON Powey OFF

e oy A N Y —'--—o“"'v----mo
( % ‘ 22
" bed
e e e D .. - - P 4

N ST T
—_ g b ' ; i
AL -~ > RL[ AC pop noisa level
L - |
’L { : N —
@ "
o = {21




LA4470,4471

ON/OFF Repetition Test
(1

?cc lina

DC locus at
output torminal

B WAL

acroan goth
termioals of
speaker

Ic sur recommended

0 leval

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

Note) If the loads (dispis % 7 cohrected to the power supply of a car
stereoc set or the bon Wit tition timing causes pop noise to be
generated, conn s “of hms in parallel with Cpg=220uF.

As shown above, the'p we; Rk %%elf ‘hés provisions so that no pop noise is

generated during pg However, 1if an IC placed before the

power IC in a car affégted by power-0R/OFF repetition and gene-
ratesa pop nois ¥ i rters the power IC as the input signal and
passes through ﬁ*ter $nal and may be emitted as noise. The follow-

i AC locus acroam "
BC loaus bath terminals

el spaskapr

Measure to provide the
starting tims for continous
power ON/CFF

{Seople external
parts}
with signal VO:O.SU

.“Ji's L_ T Starting point
Powar CN Power ON/OFF at 100msec intervals

Nn. 1866- 11/16
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_____ + WUV 11737 N~

5 ol DSMZDZI_ _I “+ By

'L _____ . ;;g_w 22000 Prevention of pop noilse which enters through the
- variable resistor from the pre-olircuit channel by

zsa08| | S providing the initial starting €ime(ts) for
s e oontinuous power ON/OFF *
' . | lﬁepatltion
ol T uut.'mg Eenarator :
$G : '

; “25a6080

DZ

Proper Cares in Using IC
« Maximum ratings

ratings, even a slight variation in co ’itioﬂ%
to be exceeded, thereby leading to brdakdowss
-Use of Ry= 2ohms . -
Power dissipation at Vpp=13.2V 1s '¢hax%20ﬁ“¥ﬁg pow
is Pdmax$#28W. It is practicall impaﬁu ble ‘to make thermal design for Sg
continuous signal at Ta=25°C. ; ; gd
test conditions specified b

t Be careful that the GND line
veltmeter, distortion meter, oscilloscope)
‘8 not shared with the GND line of the
e input terminals,

OCL power IC having BTL col
of the measuring inatru

Po - ¥i
% n’% 9
2 - . i I i
' . Clip atart peint|” }
0 = 10
- o /
- i, -
& - 7 ]
- SR A T =
- x 4 /
= [+
62 B 10— N S V4 w—
a 45 = / -
P E 3- |- - /_ otV =132V —
N 8 g.__.uL_....7 ...... PR RL =402
] ol Ryg=400Q
2 5 / f=1kHz
8 g7~ —1Specified ¢ircuit, with i
0 0 %
[ L VI 16 28 ]

=3 -
Supply Veltage, vcc - V Input Voltage,V, - mV

. AaQfEL 4nial
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THD - Po

- -

(=
=4
=4008 .
eified ciroult, with fi

n

o —
L" 100 2

TkH »

Tote} Harponic Distorticn.THD - ¥
B

Po - f

10
Qutput Pouar,Po - W

8

-

Vee=13.2v
Ri.=4Q

Rg=60080

T

Qutput FPawer,Pn - ¥

[=]

o

_‘33

N Thermal deaign

Ed
..::6

N,

RiL=41} I l
1 1XkHI 8 1=

TH

lire for pa@kase
156/ 7a= 10561

[T ]

2

Output Nolse Voltage,

Signnl Souroe Rosiutsnoe R

s :

¥ _m_}_. WIDE BAND.| 1.
— Pl
i | ’ ;;Elﬂﬂjyﬂlll;q'—"*
1 1 1

1
b l 13 Ay ;
[+ Los]] :

g " ohm

Power Dissipation,?

P,

Total Harmenio Distortion,THD™

Response - dB

[}
[

output Ripple Noise Level,Vyno - BV

f Response

.
-3

2}
/

Supply Voltage,Vop ~ ¥

T [ (7o
Froquoncy f - Hz
THD - Rg
Vec=i3.2v n
ARL=4Q -
f=1kHz §0R
59
1
Qi p—
1] 10k W00k
Signal Sourca Renistmoa,ns ~ ohm
YNOR - VCC
| } I .
R .
o ?_v_.l_“én.
L R ]
(uiNﬁLut blp=100uF)
T ] -
’“‘Vluoa‘l L
=T
4] ] % ] 13 E]
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0 YNOR - ¥R o VNOR - 1R
) ’EEEEE!S'ZU [ R . 4 ?(ngﬂ [ ECCQEJ} v |
E% AR¢=0 —] = Uéﬂ AL aé:jnoluded region)Rli =0
™
g J%ﬁ§=$ggﬁ:test“”d A 30 | N% _L__”l"4_4 VR=DdBm
g!—-»—-— I S 0{'? | @ [ fP -\:
ibz _I L“&‘xp Il'{|"::5'|‘.f1E;dB 33,-.2 . : - )
® 0 22 < i = in
‘%-‘0/ [ |' :
] - Q\ﬂ\ - L] L
- R —
D . 4- - ———— [=%
(- /./ o g% . =
= “ W ~tRe= e
¥»oo 08 1
E, |- {Rs:()' | a
a2 o : noiao-—included region) a m
REEEN PR T EEIRL SR BRI RN F R TN FFINES .
) 40 %) o0 e
Power Supply Ripple,Vy - mV
UNO lvN - \IIM
plg » Quisscsent ! N |
Y WIRL=40G M &) 7 12 ,
e, e a) e
- CC= s Iy
gnRggo / o$B~o) © -G o+
’ -
250 7T\ LED(red) s "] LED(red) |*E
'a: ) d) "o ) 2
> \ ’ Joad), ’ g
z 1 Vi | 5\’ is recommsnded.| &
P -% #For LED(red), 8 M Is 4
- Vy 4 to 5V is recommended ) B e L
& 0 [ —— i -
X I =
L "B - — 3
e S
3 1 P €20 ' 2
.m l 4]
; ; .
Supply Voltage ror npplich on upply Voltage for Application
of Huting V. " of MutingVy - ¥
o ﬁo VN - VM - Teco,Ip -~ Vm \
. MOF !
é ° Ho LED display : Py #No LED diaplay | Iy @_ gt
. © et - - v n !
Y
oW o 20 A
::-? 20 §1m - _ et 93
,3 X0 Rl PR [ 3 E
B oo Bl - 75
A K o
-3 L 1207 — fi
% -0 8w — s 5
- 4+ {.,-E'c
2 2w} A e e
YR - ¢ 80 h] 5
o L]
S 2 © 0 JR e
a5 L] Fil
a~ & ' g
SN K o | b]
0 ; 3 D 3
Supply Voltage for Application
ol Huting,\'u ¥
2 1cC,Pg - PO
NN
= z
1 3.."' — RS T R AP
Py, o | =
; S RN -
3N = "Allowable power o
g B . 8 jo{dissipation line fori ¢ e,
o] TN T E “|package. LY g
8 5,5_{_ 15uz1a~1035_’_ b
o & ML o
-] Fr] &
A g L3} : n
o Q o
o S o8 // g
=) . s —_ @ Ve //
£ Residual noiss " Tgg at | 3 3 o &
g % at, muting mode muting mode 8;;(.. Ty ]
a w et x [
1] _Jm [
" 80 B I ) -10 0 a o ¢ 3 10
Input Le\rel - dBm Output Power,Py - W
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Pd,1cc - Po v W0 THD - Yec
0 R'L=8Q l . PD=1H 5
~ jaft=tkHz-F-- 1 — - "T é Jt=1khr - -1 '
] - -
et ‘_i - T e s
%) 1ce o g
D-L 1 J— — | Iy M 3 o - 3
d o t
§n e G F
% A A eE
i o _/: _lls8 P
8 AT 408
A as ,,,chc=16v rdﬂs . 8
2w WS eman BN RN
| V(C(=13.2v rd | & &
Enz o e ] L1, ™
~
& o ! tl 3
o Tb R Q
Output Power,Pg ~ W a
Pg - ¥CC
@0
o [TR=25T
(MI=1kHE e e
Rg:bDUxﬂ
d-‘\u THD:1U v mim e ree——— - - —_—
<30 T IOV S B SO R
o
Lg%
L]
Pizo
8
=16
[+
)
FL
2 4
by Outputswaveforn,
A Lt T - > foldxbagok start peint check
0 |
[ 1 2 [4] [E] 3 WD
Supply Voltage,Vag Frequency,f - Bz
PO.YG - Ta
0
o Vieg=13.2V
4" Ri=40
f=1kH2
' D i iiboos i TP o f——{ea
o % b pe—T —_— .
o
o o o
1 O U B B ol e
= s 5
o & x -g
£ ol & VG &
e} o
g . "
o 2 3
B x + 1 I -
8 o0 O - e - g
20
3 0 | o
8 -0 0 0 i © cro W0
Ambient Temperature,Ta - “C

L
") O
\g‘ i
a
e )
[ ]
i
[~
[+]
-]
g
]
w Al 1 1 THD
i T |
(SO i
B a2 [ % & [ 0w

Ambient Temperaturse,Ta - °C
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Proper Cares In Mounting Radlator Fin

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

2. The distance between screw holes of the radiator fin must coincide with the
distance between socrew holes of the IC. With case outline dimensions L and

as close to each other as possible.

O SRR R, ...1
[ !

- 4

‘bétween heat sink
face, it must be

fin is mounted on the 1IC,

Wa 122 1010



