[‘Orden ng number ' EN ?_25 e _]

No2256C | LA4495, 4496

Monolithie Linear IC

Car Stereo-Use
BTL-OCL 20W AF Pawer Amp

Features

« High output

- Low distortion

- Excellent ripple rejection

+ Low residual noise

- Low pop noise at the time of power ON/QI'F

- 8mall-sized package SEP-14HS (Zigzag pins)
+ Pin compatible with LA4475, 4476

Functions
« Standby circuit (Standby current : 1pA typ.)

+ Pop noise preventer (Starting time : 0.6 to 0.8secy

« Thermal shutdown protector
Overvoltagefsurge protector

- Qutput pm -10-GND short protector (with speaker protecum

- Qutput pin-to- Vo short protector (with speaker

- Load short protector

Maximum Ratings at Ta=25°C

Maximum Supply Voltage 30sec 26 A

18 v

@peraﬁnﬁ 16 A

Surge Supply Voltage 150 ste,single giant pulse 50 v
risg'time Imsec

Qutput Current 4 A

Thermal Resistance 3 °Cw

Junclion Temperalure 150 °C

Allowable Power Di 15 W

—20to +75 °C
— 40 to +150 *C

Operating Tempenﬁ ;
Storage Te mperaw‘re

Case Outline 3082-S14HIC
(unit; mm)
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LA4435,4496

Operating Conditions at Ta=25°C unit
Recommended Supply Voltage Yoo 13.2 Vv
Recommended Load Resistance Ry, 4 Q
Operating Veltage Range Veoop 9to 36 AY

Operating Characteristics at Ta=25°C, Ve =13.2V,R,=4Q,f=1kHz Rg= GQﬁQ',wkth' }{}Dx 100
X 1.5mm? Al heat sink,See specified Test Clrcm,t (st.andb? s\\?}kch ON)

Quiescent Current Ieco
Voltage Gain VG
Output Power Pol THD=10%

Po2 THD=1%
Total Harmenic Distortion THD Po=1W

Input Resistance ri
COutput Noise Voltage Vo1
Vo2
Output Offset Voltage Voff
Ripple Rejection Rr
Standby Current Ist
% Pd max - Ta

With infinite fin 1Al
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[ LA4495 No. oo | ®]e |® |
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_P_'i.p_Nﬂg_ e DC A (PRE G|OC S IN NF1
Pin Voltage (V) 12.3| 0 [1.00| 0.8161.25
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1LA4495,4496

Sample Application Circuit

DC(dnprclj_ LAW635 {pin reverse: LALLSE)
2ouBY IS ey
#-Homy 5
I w01 ;; %nwuf\sv
/6.3 .
ﬂa I w b"\\\l\
5——  F|inverting
? 1 amp /
all y
” Bho ; ]
Swandby switch —1 [Outpul pin-lo-Yog
t-SV whort protectio 61
— - Qutput pin-to.GND
'-'Rr HI':;?I}lprptlll.‘::ction
10k 4. |Load shorl prolection
.’I, F |Overvoltageaurge
rolection
hermal shuvdown
12 roleclion
tandby funclion

[X]
I]mp T
imu

6N

Note : Connect the taly marked 3

Note for evaluating a sample 1C (how to red op m?@ ‘when the stardby switch is turned OFF)
By changmg the value of the bootst.rap apacf‘@g froﬁ 220pF(now is use) to 47plF and further
' pop noise may be reduced when the

standby switch is turned OFF.

Sample Printed Circuit Pattern

80 % 60mm? (Cu-foiled side)

1. Functions of éxtérnal parts and proper cares to be taken {explained using pin No. of LA4495)
External parts of the 1LA4495,4496 are as shown in the Sample Application Circuit. 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.

Nna 2256-3/13



1 A4495,4496

8) Feedback capacitors
The capacitor of 100u1F connected across pin {4 of the norinverting 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 thefollowing character-
istics.

- Low roll-off frequency f,
- Pop noise and starting time at the time of application of power
In particular, the effect of the capacitance value on pop hoise should,
tance value is decreased,
- Pop noise will strike your cars and the starting time wil]
If the capacitance value is increased,
- The starting time will lengthen.
The feedback capaml.or value must be in the range of 4’?}11‘ t,q 1ﬂﬂpF-

)
\‘\@dback capacitors used

longer.)
- The capacitor of 2200uF con
time of power OFF,

Voo =122V

de leex= — 450mA/Smsec pulse width

al uﬁ@:r@mﬁatreased abruptly by turmng the power switch OFF as shown above,
g¢ween pin’10 and pin@will occur, causing reverse current Igex to flow into the

ing capability --------- Contact us.
S1re to be taken externally -- Connect bypass diode DS446 across pin3and pin {0.

(10 -3

¢} External disturbance preventing capacitor
Capacitor of 1000pF connected across input pin 43 of the noninverting amp and GND. Whether or
not to use this capacitor depends on the design conditions of & car stereo set system. The IC itself
does not require this capacitor.

Nn 22R6-413



LA4495,4496

d) Bootstrap capacitors
Bootstrap capacitors of 220pF are used to provide a full dynamic range at the output terminals, 1t is
impossible Lo remove these capacitors.

» The bootstrap capacitors affect the drive capab:ht.y atlow frequenciess,
- The bootstrap capacitors, which are in the pop noise suppressor ch
time,

e} Oscillation compensation parts
CR filters {oscillation compensation parts) are applied at the output,
capacitors (1000 to 2000pF) may be inserted in a car stereo set. M,
required, these CR filters may be simplified (example : all CR {1t
film capacitor of 0.15uF is connected only across pin®) and pu@')

f) Power capacitor _
The capacilance value of 2200uF may be changed accordi ws of a car stereo

I‘ _Tins polyester film

capacitor should be inserted when the power lineisr
impedance viewed from pin3rises.

a) Voltage gain VG
The voltage gain inside the IC is designed tobe’
by external parts, but should be fixed normaily to 405&

Invertingamp
¥o1 =20 log
= M dB

Two output sig
where -+Vo:

cun{em, c:alpnaunhglE ::an be used and a microcomputer output. can be also used for conh ol, Voltage Vpmg
to be' apphed pin 9 must be 2V or greater, because the threshold is approximately 1V,

Nn 29R& R 2



LA4495,4496

¢) 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.

increasing mput flow-out current Iy shown above, To preven
lnghel we cont.rol the V3 volt.age of IgX ri with pin 13 opep’

reason why this phe‘nomenon occurs is that the dyn ’mlhe ran
stage is narrow and the device is saturated., T Tevel;&; '

hleekmg symptoms may be developed)
large-signal GND (it is also better to inser

CW&I‘ISOI‘I

IC protection against output pin-te-Vp
short with no load applied

¢ lnvertmg
voitnge
cOMpATison

Voltage
kompErison

Positive fe_eil_bffk I

}

! ‘short occurs in an IC with no protector provided, DC feedback
\se lewer power transistors in both of noninverting amp, inverting

ute_ly ecessary for BTCL hngh power ICs to contain an out.put pin-to- VCC short

or % -=ﬁ449

565 - afterdutput pin-to-Vee short - apphcatmn ofpewe1 and al‘ter application of power
e short. It is assumed that the former is the trouble caused by the end user and
the mtter is thetebuble caused by the manufacturing process (we have developed the LLA4495,4496
with tﬁefdme in mind). When we designed the protector that should operate normally in these
two cases, ityas 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-Voe 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 noninveriing amp and the oulput pin of the inverting amp are
shorted to Vo simultanecusly.
- Qutput pin-to-Vgc short with load/with no load
Qutput pin-to-Ve short with signal/with no signal




LA4495,4496

- Application of power after output pin-to-Voe short
Qutput pin-te-Vgp short after application of power
- Impedance of output pin-to-Veg short : 0.38) is obtained.
- Protection of both 1C and speaker
Problem to be solved -
* If next oulput pin-io-Vg short occurs before the IC returns t ;ﬁhe n r*ma} bias state
(within 200msec.) after output pin-to-Vgg short is opened, nonepéraugggn fth@lg ig liable
to occur (repetition test of output pin-to-Veg short), Howevers répetitivroaf power @NI@FF
at the output pin-te-Vge shorl mode presents no problem. '

f} Output pin-to-GND short protector

Upper power
transistor V°,ffagf; ol
current detect comparise

considered in demgnmg the out
solved.
+ The output pin of

shorted to GN B’u’g’:mul
« Qutput pm -tg-GND ghor %A{g\t\{}\ﬁoa&f ith no load @-
to- fart with sigial/with no signal
aftesioutpu ‘pin-to-GND short 32000 ?cf:“:.‘f
g;ﬁ aftersapplication of power
plriito GNI) short : 0.3Q is obiained. &

both [ Ciand spéaker'

habﬁ&to oc@yr A resistor of approxlmately 2008 must be connected across cutput pins.
next i A»‘GND short oceurs before the IC returns to the nermal blas state

Bagure against nonoperation caused by repetition of output pin-to-GND short (When two
LP‘&-MQOS or LA4485s are used)
If repetition of output pin-to-GND short causes nonoperalion to occur, connect the external
parts as shown below,

Nn 2256-T/13



LA4495,4496

g) Ry, short
When the load is shorted, current delection of the u
to-¥oc short protector and output pin-to-GND short

sink must be attached and a choke must be ¢
thermal shutdown protection is to suppress

h) Proper cares to be taken
- If the IC is operated at Tj= 150°C s

» When Tj= 150°C, the ASO o

+ 3-wire commo

DC GND * ] :
Mein SWON Main SW OFF

—o Yo

25460 4

E R m £
1.5x 1.5k

‘i" 25C536x2 Iki

o5 in the output pin-
, the vollage across
vel, will fluctuate. The
he load short test, a heat
¢ The main purpose of the
sed by improper thermal
ntended to suppress transient
Ationed Joad short case.

tone quality, Be careful ofther

e becomes narrower and the proteclion

function does not work we to the following lesls under this thermal

condition, the IC is once lgé automatically when TiZ 150°C (output pin-
to- Vg short, output pin

If output pin-te-Veoc sh D) shert occur snnultaneously, the IC will be
broken down, This cgsé ert.mg amp outpul pin is connected to Voo and the

inverting amyp out

Wrong connec
ed as commoy o the power line, no instantanecus l)reakdown will oceur

duced unllke 1Cs heretofore in use and bloe}nng symptoms

(@

LR e N



LA4495,4496

» By main W 5y LTI

ETT HET

(Vec=13.2V,Ry=40,i=1kHz,Rg=6002,Po=1W)
(1)

uhiﬁiéiltiu‘uupun

L ¥ ',’li" ""I‘L‘;'{:‘" o +9--I~GT+ 4 £++4++4 ......
i ek . " : ......
! :

.l

Main SWON Main SW OFF

DC GND ¢
Main SWON

o

—

DCGND § ;
Standby SW ON Standby SW OFF Standby SW ON Standby SW OFF

No0.2256-9/13



LA4495,4496

b4
Pop noise of approximately 1Vp-p is generated at the starting peint n SW is
turned ON. However, the tone qualiiy is not affected very muclk'bé Sth h.ds 200msec

(Veo=13.2V,Ry= 4Q,f= 1kHz,Rg = 600Q,Po = 1W)
i

Standby SW OFF

' ' -
117
ot A

LJ’/L,_.__ ]

OCL power wving BTL conneclion internally. Be careful that the GND line of the measaring
instruments (valve voltmeler, disiortion meier, oscilloscope) connected to the output terminals is not
shared with the GND line of the measuring inslruments conneeted to Lhe inpul and eulpul Lerminals.

Nn 225R-10/13



LA4495,4496
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"o ¥NO ~ Rg . VDR - VCC
. Vee=13.2v > ‘ VRr=0dBnm
8 T Ri=40 o f R=100Rz
o T § Ra=0
% >t
‘E,; ~L WlpE BANO 2
i ] BNNRNIUREN
= y_puR=— 810
g L-"?'L“ z
a _— Z F
Z 0 )
2 4 - . = 5
g &
fa) —} 1 ]
&
=]
1 A L O
e * - ink 57 w0k 2
Signal Source Resistance, Ry — fi
YNDR - ¥R ,
?a- Cc=13.2v | F AV cr=1%.2u
1 3RL=4Q T RLz4Q
Z 2Rg:= - -
g =0 P Rg=0 )
> fR=100Hz2 / VR=0dBm
B0
E DIN AUDIO I![)IN1 ﬁ]uUll)IO
? 1 }
: o L
2 / NOR~ VNO
Z ’
L4
”& 2 / e N
%‘.OJ Rl Tl i i i o iV Vv i i P 7 —557
3 7 Vno(Rg =0, noise included regiony, L u{ nf],;{-.:.i;e i/nc/]'g{dgﬂ re. ian: 21
° g 1 1 1 I i o g =1, g
0 20 0 600 80 100D €3 5Ty 29 5 Ty 1
Power Supply Ripple,Vy Ripple Frequency,fz — Hz
.2 Ice,Pd = P IcC,Pd - Po 6
“IRwL=2R |
«28|fz1kHz WIRMAALLE " i
| 1.4 |[R9=600Q "I, ,|Re=6000 / :z%
Bz20 - £1.0 G 5
H Allowsble power dikst .‘E =] 2
6 [inelorpuckago. 2 5% NIBE
a,, 15U/ Ta=105 G 'r%o.a i Ay;]_pa - __5,5
g ¢ g ] qc"}//-""'“--?é-ay 3
5 0.8 83  L04 ¢ L ‘2
3 &3 Lt S
0.4 e 0.2 ::--",/ . —+—2
0 o 0 : 0
) 20 X R L
Gutput Powor,Po — W
w0 Po - V(CC
2 Poz1d Taz25C
\'\\\\F f:.'1kHZ 1g f:‘,‘lkHz e s N 7]
g . Rg:ﬁUUQ a2 R9=6DDQ‘—“' i ——— ,"_(4_———-
g e E‘;za THB=10% L
b £ 2 —] Qe /
g 520_ “ \IQ‘._ .....
a z < .
2 Q B g 7 P N SV I
--- 0
o e =] J’l
2 o - ; A=
i, _ ,. AT
2 olgs
0 &4 [ [} 10 12 14 16 18 1] I3 6 8 10 12 14 6 18 0
Supply Voltage Ve — V Supply Voltage, Voo = V

No,2256-1213



LA4495,4496
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