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vz2seC | L.A4495, 4496

Monolithic Linear iC

Car Stereo-Use
BTL-OCL 20W A

Features

» High sutput

- Low distortion

« Excellent ripple rejection

+ Low residual noise

- Low pop noise at the time of power ON/OFF

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

Functions
- Standby circuil (Standby current ; 1pA typ.)
- Pop noise preventer (Starting time : 0.6 to 0.8sec,
» Thermal shutdown protector
Overvoltagefsurge protector

Load short protector

Maximum Ratings at Ta=25°C unit
Maximum Supply Voliage 26 v

18 v

16 v

Surge Supply Voltage 50 v
Cutput Current 4 A
Thermal Resistance 3 °C/w
Junction Temperatur 15¢  °C

15 W

—20t0 +75 °C

Operating Temperﬂ;ure
: —-401c +150 °C

Storage Temperature

Case Qutline 3082-S14HIC
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Operating Conditions at Ta=25°C
Recommended Supply Voltage Voo
Recommended Load Resistance Ry,
Operating Voltage Range Voo op

Operating Characteristics at Ta=25°C,Voc=13.2V,R,=4Q f=1kHz,Rg=6Q
X 1,5mm? Al heat sink,See specified Test Circyip

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

Po2 THD=1%
Total Harmonic Distortion THD Po=1W
Input Resistance ri
Qutput Noise Voltage VNoi Rg=0,B.P.F.=20Hz/
VNO2 Rg: 10kQ,BpF
Qutput Offset Voltage Voff

Ripple Rejection Rr
Standby Current Ist

® Pd max - Ta
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(Las495 Ro. | O | @ | @ oo |loe[e |
LAKG96 No. | 00 | 9 | () | © |6 | Wl o> () |
PinName 851 JouT} | Yeg |PwRE P/R_|DCA |PREGIECS | IN ol
PinVoltage (V)  110.6] 6.9(13.2 ) 5.0{12.3| D [|1.00] 0.8141.25

Downloaded from Elcodis.com electronic components distributor Nn 29RR.24112


http://elcodis.com/parts/6433653/LA4495.html

LA44985,4496

Sample Application Circuit
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Note : Connect the taly marked

80%60mm? (Cu-foiled side)

S
1. Functions of external parts and proper cares {o be taken {explained using pin No. of 1.A4495)
External parts of the LA4495,4496 are as shown in the Sample Application Circuit. For these external
parts, the recommended constants must be used.
The functions of individual external parts, the possibility of reducing them, and the proper cares Lo be
taken in using them are described below.
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8) Feedback capacilors
The capacitor of 100uF connected across pin {4 of the noninverting amp and GND and the capacitor
of 100yF connected across pin(®and pin(Tof the inverting amp are feedback capacitors. 1t should be

noted that it is impossible to remove them and the capacilance value affects the;(‘ollowmg character-
isties.

- Low roll-off frequency 13,
- Pop noise and starting time at tho time of application of power

If the capacitance value is increased,
- The starting time will lengthen.
The feedback capaml.or value must be in the range of 47}1[‘ t,q

b) Filter capacitors ,
Used mainly for suppressmg ripple componen__t, :
externally connected across pin @ and GND is used to preve

ple cqmponents from mixing in,
hown bb]:ﬁw are sel in a car siereo se!

system :

+ The DC (decoupling) capacitor
longer.)

- The capacitor of 2200pF con

time of power OFF,

W, e £ .
%@yh-OF mode leex = — 450mA/Smsec pulse width

al uﬁgnr@xaﬂ‘ reased abruptly by turnmg the power switch OFF as shown above,
g%%een p“hr 40 and pin®will occur, cansing reverse current, Igcy to flow into the

; ng capability --------- Contact us.
_Megsu‘re to be taken externally -- Connect bypass diode DS446 across pin@and pin (0.
(10 {3

¢} Externai 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 stereo set system. The IC itsell
does not require this capacitor,
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d) Bootstrap capacitors
Bootstrap capacitors of 220pF are used to provide a full dynamic range at the output torminals, It is
impossible Lo remove these capacitors.

- The bootstrap capacitors affect the drive capability at low {requenciess-.
- The bootstrap capacitors, which are in the pop noise suppressor cha
time. ‘

affect the starting

e) Oscillation compensation parts
CR filters {osciliation compensation parts) are applied at the output
capac:tors (1000 to 2000pF) may be inserted in a car stereo set. n_H‘

film capac:tor of 0.15pF is connected only across pin2) and pu@

f) Power capacitor
The capacitance value of 2200pF may he changed accordis
set. The IC itself does not require the polyester fil
capacitor should be inserted when the power line is rod
impedance viewed from pin(@rises.

condltmns of n car stereo
I‘ T_h’ls polyester film

2. Features of IC system and proper cares to be taken,
a) Voltage gain VG
The voliage gain inside the IC is designed ¢ G4

by external parts, bul should be fixed nermaily to 40&& :

Invertingamp
¥o21 =2 log

= MdB
to oblain + Vo — (—Vo)=2Vo at the load terminal,
the noninverting amp (VG 34dB}
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¢) 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.

¥R EE'.,,,_t n iri
»

increasing mput flow-out current Iy shown above. To preven
lnghel we cont.rol the V5 volt.age of IBXrn with pin 13 opep’ j

reason why this phe‘nomenon occurs is that the dynﬁ iic rangg
stage is narrow and the device is saturated. Th Tevels@_ !

5 fold b%t"k‘ wavelorm becomes sharp,

blockmg symptoms may be developed) better to’ rmnnect. the tab (heat sink) to

large-signal GN D (it is also better to inser

¢) Output pin-to-V ¢ short protector

Noninverting amp ¢

IC protaction against output pin-to-Vep
short with no load applied

* Inverting
voitage
cOmparison

Voltage
komperison
J

hort occurs in an IC with no protector provided, DC feedback
se lower power transistors in both of noninverting amp, inverting

af
s'@;-t.o ¢ short. Itls assumed that the former is the trouble caused by the end user and
the' ‘La{tt&r isth uble caused by the manufacturing process (we have developed the 1.LA4495,4496
with tTmfd ér'in mind). When we designed the protector that should eperate normally in these
two cases, ?kwas difficult for us to suppress the side effect - especially pop neise, but we succeeded in
solving this problem The following are the points that we considered in designing the output pin-
to-Vog 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 Vo separately.
- The output pin of the noninverting amp and lhe oulpul pin of the inverting amp are
shorted to Voo simultanecusly.
» Qutput pin-to-Vgc short with load/with no lead
Qutput pin-to-Voe short with signal/with no signal
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- Application of power after oulput pin-to-V¢g short
Qutput pin-to-V¢e short after application of power

- Impedance of output pin-te-Veg short : 0.3 is obtained.

- Protection of both 1C and speaker

Problem to be solved

+ If next oulput pin-ie-Veg short oceurs before the IC returns 6 the normah.bias state
(within 200msec.) after output pin-to-Vgg short is opened, nongpératios of tfi‘él,(\'] ig liable
to occur (repetition test of oulput pin-to-Vec short), Howeve i power @N‘QFF
at the output pin-to-V¢c short mode presents no problem. '

f} Outpul pin-to-GND short protector

Upper power
transistor Vﬁwgfi ol
current detect comparise

~ output pin-to GND short. lt is assumedthat the fb
the latter is the trouble caused by the man’ufact i
have developed the LA4495,4496 with.thi
should operate normally in these t

solved.

shorted to GNB"gar;ult@,;; usly.
GND_:_s’ﬁf = ith oadd’ \hno load

i speaier
2000 Rerall

&

fter output pin-to-GND short with no load, nonoperation of the IC
stor of approximately 2008 must be connected across eutput pins.
NI short occurs before the IC returns to the nermal bias slate

ltage range of a car slereo sel is 10.5 to 15.6V. If 10V or less al the output
Nﬂ short mode after application of power, nonoperation of the IC will be liable to

Mé{\ fe against nonoperation caused by repetition of output pin-to-GND short (When two
Lh4¢‘305 or LA4495s are used)

If repetition of output pin-to-GND short causes nonoperatlion to occur, connect the external
parts as shown below,
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Y

256080 3
Em m £
Tiisx 5k |

‘;“ 250536 x2 W 3

Note] I the output pins of both Leh and Rch are sh
simultaneously, this mensure is npt availy

£) Ry, short

When the load is shorted, current delection of the upp wlow W ORI nsi in the output pin-
to-Vog short protector and output pin-to-GND short pr gialtern: , Lhe vollage across
ping2Band GND and the current at pins@®} whi fetel, will fluctuate. The
protection function works within the ASQ of the deyice. W rforming the load short test, a heat

sink must be attached and a choke must be ¢
thermal shutdown protection is to suppress used by improper thermal
design. Tj is set to 170°C. The thermal sh ended to suppress transient
temperature rise caused by current pul 3 i entioned load short ease.

h) Proper cares to be taken
» If the IC is operated at [ 2 150°C,; ipway i1 15 lighle o be distoried, which may lower the
tone quality. Be careful of thermaldesig
- When Tj=<150°C, the ASO itor dévice becomes narrower and the protection
function does not work well '

- If output pin-to-Voo she o) j D short occur simultaneously, the 1C will be
broken down. Thisc fan 1 \mrtmg amp output pin is connected to Voo and the

Wrong connectior ; }%@(Léh outphit terminals and one of Reh output terminals are connect-
ed as comm ¢ to the power line, no instantaneous breakdown will occur
and sound duced unlike JCs heretofore in use and blocking symptoms
[ makeq the wrong connectmn known Lo the end user.

@

D¢ GND T ] ;
Mein SWON Main SW OFF
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.Y Main 5w o By rtin £

o}—] S48 —0 o -;%-—-o\w—o
—-
J :

Pop noise of approximalely IVp»p is generated at the starting pod ' atn SW is

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

| ' llh'!gl ‘uuru'r
; ;,i -'""I‘;‘;';; . | : 7 :MMTM?MF ......

i
N
1

20; N\
DC GND # ' N o '
Main SW ON ‘ Main SW ON Main SW OFF

« 5

DC GND f e :
Standby SW ON Standby SW OFF Standby SW ON Standby SW OFF
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g
Pop noise of approximately 1Vp-p is generated at the starting pet is
turned ON. However, the tone qualily is not affected very muc 200msec

(Vee=13.2V,R, = 4Q,f= 1kHz,Rg = 6009, Po=1W)
L

THHTRHEITH T

i
(5 ]| .20 '

]
i |
Standby SWON Standby SW OFF

llt'r! wre ey [
lpll

11
i nHLmknmn

__L_

'50\’_{ ' - -
1%
T

—o— .> RL teval
L,I,/L'”__ ]

OCL power 1&having BTL conneclion internally, Be careful that the GND line of the measuring
instruments (valve voltmeler, distortion meler, oscilloscope) connected to the output terminals is not
shared with the GND line of the measuring inslruments conneeted to Lthe inputl and oulpul terminals.
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