Ordering number:ENN2660B

Monolithic Linear IC

LA4460N, 4461N

SANYO

12W AF Power Amplifier
for Car Radig;.Car Stereo

Features

» High gain of 51dB typ. and high power output of 12W
typ.

* Possible to delete output and bootstrap capacitors, this
encourages cost and space reductions due to external parts
reduction.

* Reduced external components (8 pieces recommended, 6
pieces minimum).

» Almost no pop noises heard during power on or off op-
eration.

« Soft tonal quality in saturated power output.

« Low distortion over low to high ranges of the audio fre-
guencies.

* Low residual noises (Rg=0).

« Good operation conditions because of SIP (single endeg
pins) package having been employed for the LA446QN

« All pin terminal layouts of the LA4461N are reverseef for
easy stereo PC board pattern arrengement.

* Two ground terminals for pre-amplifier and power;ampll—
fier are provided for easy PC board pattern ar»raﬁgem s
and for stabilizing distortion chracteristics epéndmg“
signal source impedance.

« Voltage gainisfixed at 51dB, however

is possi ble by addi nga resisior

a. Thermal protection ci rcuif
b. Overvoltage & surge vbltagg,

unit:mm
3024A-SIP10H

8.4
118
13.2max

1.0 min

6.0

2.07 04

SANYO : SIP10H

herein.

\ I SAMYO products described or contained herein do not have specifications that can handle

“'*-apphgatlons that require extremely high levels of reliability, such as life-support systems, aircraft's
co“eroIsyst mS, or other applications whose failure can be reasonably expected to result in serious
physical, aﬁ(}for material damage. Consult with your SANYO representative nearest you before using
any SANY® products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained

SANYO Electric Co.,Ltd.
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

Semiconductor Company
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LA4460N, 4461N

Specifications
Absolute Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Vce maxl | Quiescent (30s 25 \
Maximum supply voltage CC Q_ - (305)
Ve max2 | with signal 18 \
3 - ~
Supply current I opeak Ionnsl;antaneous value duty<5%, pulse width<ims flow-i A
Output current 17, Ig peak | Instantaneous value duty<5%, pulse width<lms A
Surge supply voltage Vsurge t<0.2s \%
Allowable power dissipation Pd max |Tc=75°C, See Pd max — Ta graph. ¥ W
Package thermal resistance 6j-c
Operating temperature Topr
Storage temperature Tstg

Recommended Operating Conditions at Ta=25°C

Area of Heat Sink,Sf - cm2

Parameter Symbol Unit
Recommended supply voltage Vee 13.2 \%
Load resistance Rp 4t08 Q
Operating Characteristics at Ta=25°C, Vcc=13.2V, R =4 |00x100x1.5mm3
Ratings .
Parameter Symbol - Unit
min typ max
Quiescent current Icco 65 120 mA
Voltage gain 49 51 53| dB
Output power 10 12 w
Total harmonic distortion 0.1 1.0 %
Input resistance 21 30 kQ
. 0.4 1.0 mV
Output noise voltage
0.6 20| mv
Output offset voltage -300 +300( mVv
Muting attenuation (AC) 38 dB
(Note) : For DC muting, AT T=co
= Of - S¢
. 2 1 o 3 Al heat sink
e sin
"é %20 D a :
S .:é 1.5mm thick
0 o 2 Mounting torque: 39N-cm
g Silicone grease applied.
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LA4460N, 4461N

Equivalent Circuit Block Diagram

AC Audio Muting

)

Audio
muting
circuit

{ }: LA4461N
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lprotector
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revention
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(polyestér film capacitor) o
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Sample Printed Circuit Pattern of LA4460N (Cu-foiled side) 40 x 50mm2
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LA4460N, 4461N

IN  GND our

{polyester film capacitor)

Note) ( ):LA4461N

Recommended number
Namely they are:
4. 7uF/6.3V %2
1.5kQ

0.01pF

0.033uFx%2, 4.7Qx2

" C ct the OSC|IIat|on compensation capacitor Cx=0.01pF between the floating junction of the
capamtofs (& nus s;de of Cyp) and GND. As arule a polyester film capacitor is recommended, but a ceramic type
may be used .2 Pc‘board shows good circuit stability.

No0.2660-4/12



LA4460N, 4461N

¢) Starting time adjustment resistor Ry
The purpose of the Ry isto adjust the starting timets, and aresistor of 1.5kQ is used. In this case, arising DC locus
as shown below will be obtained at the output terminals.

.[‘
R
“"H i

d) Oscillation compensation CR across the load
To prevent parasitic oscillation, it is recommended to con

“#Q between each channel output termi-
};Tms meawre against the oscillation may

9(2)
(polyester film capacitor)

0.0y

2)

Checgk'for oscillation at low temperatures.

. Use'&f) load resistor.

- Db.Aot use shielded wires for output cords.
sshould be higher than 0.3uH.

Number of turns: 6 turns
W| ndmg method SoI en0|d (. 3pH)

- To prevent damage or efenoratlon of the IC due to the load short-circuited, aload short-circuit current limiting type
protection ci rcmt has been provided.
However, when miakiT ng the load short-circuit test, always mount the 1C on the specified heat sink.

- A circuit which prevents pop noise caused by the power on-off operation is also provided, thereby reducing the offset
voltage and protecting speaker systems against damage.

Continued on next page.
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LA4460N, 4461N

Continued from preceding page.

- Soft clipping characteristics are accomplished by lowering the open loop voltage gain and reducing the amount of
feedback to reduce undesired radiation to radio frequency circuits and to increase the circuit stability. The distortion
deterioration resulted from the decreased amount of feedback will be avoided by using a unique distortion reduction
circuit, thus 0.1% typ. will be assured.

- A capacitor for oscillation compensation is included inside the | C as a method of reducing_ @Qterr‘ral parts.

The capacitance is 30pF and this determines the cutoff frequency fyy (—3dB point) of the h’i‘gh raﬁge (fH;~30kHz)
- To reduce variations of the voltage gain, afeedback resistor Ry is aso built-in, and the\/cﬂtage gain s xed to 51dB.

RNF:53Q, RfZZOkQ
when RNF =0

VG=20log (dB)

when Ry isused R
VG=20log — 1 (dB)
Rie* ==

F .éMherethe RN,: isthe resistor to be connected to
t Wi II be made with the resistor connected to either

line. The overvoltageis set at 25V, h@Wever
- For OCL connections, a DC short-gir€ui

6V<VusVce
Recommended V=9V
ATT=38dB (Rg=600Q)

tenuatiop, connect aresistor of 5.6kQ in series with the input circuit, then the attenuation will be
shouil 'd ‘be noted that adding an input capacitor will increase pop noise when the AC muting is
)é reduced by increasing the value of Ry and C;.

S
g ls-—J(s) 6(5)
i g
€ommon switch Transistorized switch
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LA4460N, 4461N

Pin Voltage (unit : V)

LA4460N 1 2 4 6 7 9 10
LA4461N 10 9 8 7 6 5 4 3 2 1
AC NON DC
Function Audio | INPUT g,\rleD INV (')'\L'JVT Audio (')’\L‘JVT FE‘;,‘:“’Sr
Muting NF Muting
Quiescent pin 0 0.06 0 2.8 2.8 5.6 6.6 0
voltage

applied to the SampIeAppIication 2, refer to 1-C on page 4.

VCC_ 13.2V
RL*AfQ

f=1kHz

[VG=51.2dB

Rg=600(}
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LA4460N, 4461N
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LA4460N, 4461N
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LA4460N, 4461N

Shock Noise

I
!
AC waveform at pin Q to ©
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AC, DC Audio Muting Test Circuit

DC Audio Muting

rejection 3848

005V

o8v

f off

2V Miv

off

2V /div

0.2s/div

0.2s/d

Attenuation:infinite
Power amp off
ICGOZ 10tol5 mA
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LA4460N, 4461N

Sample Application Circuit 3 :

{tone control) 6{'.‘;’

(Volume) (‘g;‘ ﬁ o

0047y (polyggtgf film
gapacitor)

(Balance)

=< 20k
:l( B)

Im capacitor)

= »gﬁim (polye.ster £ilm
Note) In case where the LA3161 is used, ) ‘}};"7 capacitor)
Rp and Cy, must be changed. (Refer

to the LA3161 catalog.)

LA4460 o

RL
1%

Coil used :

Air core Inner diameter : 89
Number of turns: 6 turns
Wiresize: UEW 1.5

Winding method : solenoid (0.3pH)
Connect each coil, L1 and L2, in series with each output terminal, where L1=L .
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LA4460N, 4461N

(polyester

2) film capacitor) 1000p

(2) 'L015u { T
. ol
I
4Q
QL T
e _10G)p

0.15u

(pquester

cépacitor)

Cy isasemiconductor ceramic capacitor (B.C.) of 0.5uF.

Note on LA4460N/4461N Usage
- Maximum ratings

- Short-circuiting among pin terminals
Damage or deterioration could result if the power isturned on Wlﬁ”!.
the pins are not bridged by solder, etc. when mounting the IC gA the PC begard antf.

- Printed circuit board
In designing a printed circuit board, refer to the foil pattern&xample;
between the input and output circuits.

- Others .
ThelCisan OCL type power IC in which abridge ca nectl on is Care shoull d'be given to the ground connections
of the test equipment so that the ground of the test’ equipment (VTV#, distor fon analyzer, oscilloscope, etc.) con-
nected to the output terminals are not commo stest equipment connected to the input
terminals.

fed. The ’efore aways make sure
rn the power on.

Also mak ‘sure no feedback loop exists

i

W Specifications of any at
characteristics, and fi
of the performance g
products or equipmént. To Vet
the customer stfouﬂd alweysxe

cannot occur. Such measures include but are not limited to protective
for safe design, redundant design, and structural design.

élled under any of applicable local export control laws and regulations,
e exported without obtalnlng the export license from the authorities

i m_g?matlon described or contained herein are subject to change without notice due to
produg:tffe»cpnﬁ ogy improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the BAL\IYO product that you intend to use.

B |nformation (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of February, 2000. Specifications and information herein are subject
to change without notice.
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