Ordering number; ENS19D

Monolithic Linear IC

LA4192

1 to 2.3W 2-Channel af Power Amp-

FEATURES
« Has two channels that can be used for either stereo or bridge amp.
. High cutputs: LA4192 provides 2,3W per channel for 2 channel stereo connected at Vg = 9V, R =48, or
4.7 W bridge amp. (for R = 882},
- Voltage gain is variable by externally connected feedback resistors:
For 2-channel: RNF =278, VG =50dB
Bridge amp. connected: Rpyp=51{, VG=51dB
+ Switching distortions in higher frequencies have been held low,
» The builtin muting circuit keeps noises caused by turning power on and off at low levels.
* The builtin ripple filter provides good ripple rejection factors.
+ Excels in channel separation.

Maximum Ratings/Ta = 25°C ' unit
Maximum supply voltage Ve max  With signals 1" A
With no signal 15 Vv
Allowable power dissipation Pq max With P-plate 4 W
{See Pq — T, diagram}
Operating temperature Topr —20 ~+75 °C
Storage temperature Tstg —55 ~ +150 °c
Recommendeﬂ Operatings Ranges/T,= 25°C unit
Supply voltage Veo 9 \"
Load resistance RL 2-channel 4~8 Q
Bridge 8 £2

Operating Characteristics/Tg = 25°C, Veg = 9V, f = 1kHz, Rg = 6002, R| = 452, { ) denotes values for 8%, in the
specified test circuit
min typ max unit

Quiescent current leco For 2 channels 6V 35 55 mA
: 75V 40 mA

Voltage. gain VG Closed loop, RNF = 2782,
ViN=-51dBm 2-channel 48 50 52 dB
Bridge 49 51 b3 dB

Continued on next page.
Package Dimensions 3022A

Note: Basically, this package dissipates heat by {unit: mm) sif

using the copper foil section of the 2 ? N
printed circuit board, but because power ? ‘
dissipation Pg can be increased by power o e 2 E j
voltages and load conditions, it is recom- ' e = et
mended that a heat sink be used in con-, el
junction with the printed circuit board, i:
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Continued from preceding page. . -
min typ max unit

Voltage gain imbalance AVE 2-channel 2 dB
Output power Po THD = 10% 2-channel 1.7 2.3 w
THD = 10% 2-channel {1.3)
THD = 10% Bridge (4.7} w
~ Total harmonic distortion ~ THD  Pg =250 mW 2-channel 05 20 %
Input resistance ri 21 30 k2
Output noise voltage VN Rg=0 2-channel 05 1.3 mV
Rg=10 kD . 2-channel 08 25 mV
Ripple rejection ) Ry Rg=0, VR = 150 mvV 2-qhannel 45 dB
Channel separation CHsep Rg= 10 k€2, vo = 0 dBm 2-channel . 40 b5 dB
2 7 ' ' . Pd max - T,
| |64 Copper plate
% e inl &
E 57 Steel platd (5 250 27
& 5|Steal plate ﬁ:, | 0\ ~07 1 et
. J&9 {ed
_5 JP pla'te onlry 2 \
g Ci_rcult boarN\\V 3 N e
B 4 with reduced . N ? l——zs.o_.l. 27
s fgpeptall ot arkidod e
5 2 . [ "\} \\‘ =}
: e NIy WINE
™ T ™ Y 5, 80 J _l [} T
=% ; [Pl ~. AN 3.6 0.5 2 1.6 0.5
% ~~3 R -H-— - a2 e L
20 Ty, fin. 1 fin. 2
B =0 "0 2 40 B0 80 100 120 140 160
< Ambient temperature, Ty — °C

Equivalent circuit block diagram

PreampGND  INI Ng BS) OuTy Yce
O

? Power amp GND .
7 [ 9 fin WT 11 12
| { I_ LY DR LY DR { SO
L
Wi
shock _
noise outpul $5x
tejector ame 1 £
out
amp 2
§50
. Unit {resistance: Q)
= E fin l— —_— | |
‘ | power amp GND a0
BC IN2 NF2 ) BS2 OUT: BTLOUT
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Sample applicatidn circuit 1: For 2-channel

Unit (resistance: Q, capacitance: F)

3 c?
o/ N Avg,:/lsv
. +] C1 - ! output 1
et R % 1000/ K
a % 0.15y .E‘g RL
L W T G
#iE A
T +—o0
LA4192 + Voo
1000,/ 16V
L CI0

t2

VG=50dB

60x80
Sample printed pattern for 2 channel and bridge amp. (copper foil side)

Sample application circuit 2: Bridge amp. connected

3
. 100/10¥
input Z=Cl *H
Ry 10op/0v %o
d Y d 5 E —0
7| _o|_s 0l :zl 015 =8| 4 g
——= ;Lg 1000p/16V
g8l 7
7
LA4192 BT amp/ v
R
co
+ 40/ 8Y
6
0.15
r polyestertilm
VG=51dB copactir

Unit (resistance: Q, capacitance: F)
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Externally connected components and comments

C11{C2): Feedback capacitor: The lower cut-off frequency is given by the following formula:

£ o= 1 fL: Lower cut-off frequency
L 2nC1R¢ Rf: Feedback resistance

This requires careful review, because, together with decoupling capacitor, it affects the starting time,

R1{R2): Feedback resistor: Voltage gain is determined by ratio to the builtin resistor. Use $56%-tolerance resistors
to enhance balance of voltage gains for the two channels. :

C3 (C4): Bootstrap capacitor: Capacitance affects output in the low-frequency range; employment of small-value
capacitance causes reduced outputs in lower frequencies. Employ at least 47 uF.

C5 {C6): De-oscillating capacitor: Use a mylar capacitor that excels in temperature and frequency characteristics.
If an aluminum electrolytic or a ceramic capacitor is used, it may cause oscillation.

C7 (C8):  Output capacitor: The lower cut-off frequency is given by the following formula:

£ o= 1 fL: Lower cut-off frequency
L 2nCIR|, RL: Load resistance

To obtain equivalent low-frequency characteristics for 2-channel operation with bridge amp. connected,
double the capacitance.
C9: Decoupling capacitor: Though this is an arm of the ripple filter, rejection effects saturate at a certain
value so that excessively large values do not serve any further purpose. |t is employed for a time con-
- stant of the muting circuit, so it affects the starting time.
C10: Power supply capacitor

Concerning application circuits

1. Voltage gain adjustments
4+ 2-channel
Voltage gain is determined by resistor R1 {R2) and an
externally connected feedback resistor R¢in accordance
with the following formula:

VG = 20 log B‘R‘fﬂ) [dB]

t

By suitable selection of the externally connected resistor
R+, any voltage gain can be obtained., It is preferable,
however, that the voltage gain is chosen in the range of
45 dB to 50 dB. Incidentally, R1 (R2) = 10 k&) typ.

4 Bridge Amp.
Unit (resistance; Q)

ch2

Cc2
R2
WA RNF
! 51

A bridge amp. connection is structured as shown above. ch-1 functions as a non-inverting amplifier and Ch-2
as an inverting amplifier, For input to ch-2, output of ch-1 is divided by resistors R3 and R4 and is led out at
pin 1 as bridge amp. output. Attenuation of ch-1 output is B3/R4, while amplification of ch-2/{RNF + R4},
and due to designation for R3: 5 k£ typ., and R4: BOS2 typ., ch-1 output attenuation and ch-2 amplification
become equal by designating RNF = 51£). When obtained at ch-2, output is the same output as ch-1 but op-
posite in phase. Accordingly, the overall voltage gain exhibited is 6 dB above ch-1 gain, and is approximately
given by the following formula:

Continued on next page.
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Continued from preceding page.

VG =20 log B! + 6 [aB)
Rf
If designated for R¢ = 2782, VG = 56 dB will be obtained which is excessive; it is recommended that R F =
5182 be designated when bridge amp. is connected.

2. Crosstalk
As LA4192 is used at a voltage gain around 50 dB, feedback is shallow. It is recommended that the bridge
amp. output pin {pin 1} be grounded when used for 2-channel.

3. Starting time
A builtin muting circuit suppresses shock noise when power is turned on. It utilizes time constant of C9 (de-
coupling capacitor), and builtin charging circuits for C1 and C2 .(NF capacitors). The starting time depends on
capacitances of C1 [C2) and C9 as shown below:

" - —— Voo=9V
h |/ - RL=40
| 4 Rg=6000
> 3 2 At no signal
3 2 8 | R CHCD) 100y fixed
z » | I
[ |
|
g?."'\ i
A \ T T T T T T T T T T — 1
? 0.2 fdiv
ON
Dependence on C9
1 /?/ Vee=98V
7 R =451
| / ! €9: 100 fixed  Rg=600Q
> .
5 i At no signal
> 2l 203 '
2 ] IR
L] = )
[¥]
7 |
|
™ |
" T T T T T T T T T T T
? 0.2 s fdv
ON

Dependence on C1 {C2)

4, Cautions for use of the IC
1. When used close to the maximum ratings, even a slight variation in conditions can cause the maximum ratings

to be surpassed. This leads to breakdown failures, Be sure to provide for sufficient margins to cover variations
in power voltages, Use the IC in a range that never exceeds the maximum ratings.
Inter-pin shortcircuits
Turning the power on with inter-pin shorteircuits causes breakage or deterioration, so that when mounting the
IC on a circuit board, carefully inspect to avoid inter-pin shorts caused by soldering, before turning the power
on.
3. Shortcircuited loads

When used for a prolonged period with a shorted load, breakage or deterioration can result, Under no circum-

stance should loads be left shorted.
. When used in a radio or radio-cassette recorder, maintain a sufficient distance between the 1C and a bar antenna.
5. In making a circuit board, refer to the sample printed pattern.

L

F-9
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B Caution for LA4192 in sets
When LA4192 is used in a set and driven by AC mains, switching the motor on as shown below, causes instan-
taneous lowering of the power supply voltage, depending on the transformer regulation and other conditions.

Ripple noises are sometimes generated in the speakers or headphones. The following can be used to prevent such
problems,

D544 Yoo

1. Connect a diode (a rectifier diode with an average . — R °

rectified current Ig = 100 ~ 200 mA) across pins 6 10y b 1000y

and 12 of LA4192, and have pin 6 potential closely . T 6 T 7 otputy o7

e input 1 0-‘52 .
follow power supply voltage variations. In a steady o— 4 " o PolyEster tilm capacior
state, this diode will be cut off, PR A 12
. ) . 100y LA4192

2. Use large encugh capacitance "capacitors for the . P

power supply to suppress supply voltage variations O_M—'_inpmz Sample Countermeasure Circuit

caused when the motor is switched on. 470y

+

outpd 2
100p 0.15

I polfﬁur tilm capacitor
® Heat sink design ’

As the package is basically heat-dissipated. by utilizing a copper foil section of the printed circuit board, the area
of copper foil in the vicinity of the IC heat dissipating plate should be made as broad in area as-possible when
designing the printed circuit board. For the sample printed pattern shown earlier, providing copper coil where in-
dicated by the broken lines will considerably enhance heat sinking. Power consumption {Pd) can be increased de-
pending on power supply voltage and load conditions. Use of a heat sink in conjunction with the printed circuit
board is recommended. Described below are formulas to provide guide lines for Pg {for 2 channels) under various
conditions of useage. For AC power supplies, it is preferable to take actual measurements at the transformer of sets.
For bridge amp., simply use ¥ of employed loads in computations.

1} DC power supply

27
Unit {resistance: {, capacitance: F) w00y

‘1 .
Pq max = \';CC tleeo- Voo for2channels) .. ... oo (1)
T RL
2) AC power supply ) v
cc

Veez: Power supply voltage at no signal
Vee(Pd):  Power supply voltage at Pg max Veo2
veer: Power supply voltage at maximum output

' vV _ v Veo(pg)
r: Voltage regulation Jee2 — Vet et

veer

leco: Quiescent current

Power supply voltage variation

2
P4 max = VCE':‘Pd, +leco' Voo(Pd) (for2chanmels) . ... oo L (2}
where
{1+ nveer

Vee(Pg) =
, 14_"-Veer /R

V2.7 RL Po max

Sample heat sink mounting

Prepare a heat sink as shown on the next page. It is configured to be able to dissipate heat both from the IC plastic
surface and its fins. Solder it on to the printed circuit board. Refer to the Py — Ty characteristics for size of heat
sink. Solderable copper or steel are preferable, Silicone grease is recommended for application to the IC plastic
surface to lower its thermal rasistance with the heat sink.

No0.919-6/11
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Sample heat
sink mounting

[2 channel operation |

5 Po - Vin
3
2 pel
= o /
o 7
o 7
n‘_ 5 .\(_&JQ/
|- A .Q,Q'
g &
& 2
: /
5ot /|
g 4 / i
) ! Voo=9V ]
© Ry =40
N Rg=60001
4 f=1kHz
00101 VG=50dB/1kHz
70 FIE 5 10 2 3 5 71w
Input voltage, VN — mV
. f Response
0 > N
-, /j \\
o0
| -8y &,
g S \
Al
8 -1z e
] %/02 Voo=9V
C_1pp3 Rp=40
_'s( Rg=6000
o Vp=0dBm
0dB=VG 50.8dB/1kHz
2 Rnp=270
‘ 5 g1 235 4356235 1023 5
Frequency, f — kHz
© THD - f
® Po=250mW
I Ry, =40
a Rg=600
E n VG=50dB/1kHz 1
g 2 Veo=9V -
Lo \ O e N
st
B o7 L ,
R
S \| | —
O e il
€ 2
3]
o
= 01
S g
Ll
2 01 2 10 £ 10 - =20 (v 4]

Frequency, f — kHz

Tota! harmonic distortion, THD — % Voltage gain, VG, — dB

Channel separation — dB

Heat sink

Printed circuit board

’ VGo - f
Cnrp=10004F
72 —
]
68 //
¥
60
56
N
Voo=9V \
2 f=1kHz N
Re = 6000 \
“lVo=0dBm N
w[RL=48 | \
701 ¢ > 1.0 10 5 100
Frequency, f — kHz
THD - Pgo
100
Voo=9V
stR,=40
3l Rg = 6000
21 VG=51dB/1kHz [/ b
© /
s [l
3 [ ]
2 |
/|
f= 10kHz ]
5 —]
3::_'_"_‘-‘ 1001'!_7‘_’—"’ /
2 [ 1kHz 7
s 57 o4 3 5 7 15 2 3 5
Power output, Pg — W
CHSep - f
@ Vee=9V,R1=4£}
Vo=0dBm signal side
70 Rg=10kS2 leaked signal
side. pin 17> GND
|
Amplifier 1 -2
aps ='="-'--'--.
- " Amplifier 2 —+ 1 ¥
L “.._:-..—-
¥
&0
)
205 3 -
235 g1 235 419 235 gy 5 100
Frequency, f — kHz

No0.919-7/11



LA4192

Output ripple voltage, Vrp — mV
Qutput noise voltage, Vg — mV

Output ripple voltage, Vrp — mV

Starting time, ts — s

Teotal harmonic distortion, THD — %

) THD - Vcc
f=1kHz
100 Ry =40
Rg=6000
5 Po=250mW
3 lcco=36mA
2~ Voe=9V
10
5
3 \
2 \k_.____
\-——__
1.0
3
3 2 5 3 7 g ] W01
Supply voltage, Vee — V
20 Vip,VNo - Rg
“vgo=9V
24| RL=40
| Ve=150mVrms/fr=100Hz
.0
1.6 Nrp T
12 P 1 Vo
7
0.8
0.4
° 26 0 80 oo
Signal source resistance, Rg — k&2
6 Vep - fr
Veo=9V I
Ry =40 A
14 Rg=0
2 Vr=1560mVrms
1.0
. /
0.8 //\‘\ //
Nl
[+1
04
0.2 1 :
10 4 100 E ) 7 1000
Ripple frequency, fr — Hz
. ts - Cpc
[Vee=9v
3 RL=4Q N
= Crp =2204F
2 (,-— !
/,—— 1001
1.0 1 4T uF
L /
7 ¥
i A/
44
o)

100

Capacitance of decoupl

° 1000
ing capacitor, Cpg — uF

Output ripple voltage, Vrp — mV Qutput ripple voltage, Vrp — mV Tota!l harmonic sidtortion, THD — %

Qutput power, Py — W

: [:] 1
Supply voltage, Vo — V

THD - Rg
0.54
Vee=9V
R=40
0.50| P =260mW
f=1kHz Rg pur
046 5000,
S
042
038
-—--""/
0.3
o.3oly ] 4
0 1.0 > 10 23 % yp 23
Signal source resistance, Rg — k2
) Vip - Copg
: Veoo=98V
: R =40
2 Rg=0
" Cnp=1004F
4 fr=100Hz
5 \\ Vr=160mVrms
3
g
2 \\
1,0
7 Mo, =T,
]
2
015 10 d 100 I35 T
Capacitance of decoupling capacitor, Cpc — uF
Vrp -~
09 p Coc
Vee=9V
Rp=40
0.8 Rg=0
Vr=150mVrms
Cpc=100.F
0.7
_-_-_-—_——n—
0.6
0.5
04 '
10 J - 1m £ o C
Capacitance of feedback capaciator, Cpe — uF
” Po - Vcc
51 T=1kHz
o THD=10%
Rg = 6000 Q-
— S E
%’—;,4{, Pes
/‘670'
1.0
7 I I/
2
I~
0.1 A+
7
2 4 o 12 1%
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Ambient temperature, Ta — °C

—mV

10 Po - BL 2 10 Pd - Po
f=1kH= | Ry =40 dual
7 Rg=6000 = ! f=1kHz
5 THD=10% 2 s Specified heat sink
= g , RN . |used
| 3 T Nl — \
T e ~ A -
O i N Coc=gy & /,///"'L,r N\ N
o Te—l7 & ] /// e \ \
2 ~8V — = L0 ] N
2 B & L1 A — A
2 10 -7 - \
- c ~ L
a 7 L
g 2
3 5 a 3
© 2
3 T ?
2 g
] 3 4 5 3 ; 8 9 & 1 0.1 35T 2 5 T
Load resistance, R — Output power, Py, — W
2 5 Pd - Po . lcc - Po
| Ry =80 f=1kHz
= 7 f=1kHz 3 Rg=6000
c 5 Specified heat sink < 2
E , used :I_;
o vee= Y [SET) W
N2 o = r -
5 T 8V 1N g 7 =
L= | LT N \ 2 5
5 10— 7.5V ¥ B g
L 17 e 1% a g‘q v (Y
c ] - \ ) = 2 = Xq '
g B -~ ™ o *1@/?’ A
& @ 0
i Y 5 7
g ¢z ]
. 5
D
g o , . 3 . )
a ? 57 o3 35 740 2 > 71 > 7T o 2 > T 2 5 71
Output power, Pg — W Qutput power, Po — W
lcco. VN - Vec L " lcco - Ta
%o ' Rg=6000
P 71« Vee=9V
£ yd z E “
| 60 , 4 6= |
2 / % 8w
£ % 58 °
o 43 e v
g @ y \000// 4 = g ¥* =]
[ a = [
=] i = [
© 30 P 13 o .-“""-______
= L~ & = -
@ o’ g —
g n P 2 5 g [—
|9 ol // 8 .q_" 28
R /1 @ 3
a1 7 1 O
4/ (@]
0% 3 3 [ i T 160 Yp 0 0 0 36 W0 0 & 70 80
Supply voltage, Ve — V Ambient temperature, Ty — °C
Vy - Ta [Bridge amp. connected] Po - V ’
’ © MRi=8a ! -
> L= — T
- 5| Rg= 6000 ¢ ]
= 3\ f=1kHz &
> 5 =2 2l VG=51dB/1kHz —-.$°a
s Vee=9V- CHL (2.3mVFC) i Q
& e ——— o —— o 1-0 &Q
- — CHZ (1.9mV7C) oS
o -5
B
g’ 8 7
° 'é_ . 7
L
b g 5 /
2 " /
2 ,
o ‘
U6 36 0 W I W WS W W B 00— y 5 T 700

i 3 10
Input voltage, VIN
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Response — dB

Total harmonic distortion, THD — %

Current dissipation, Icc — mA

Power dissipation, Pg — W

f Response
4
0 .
% — N
¥ A
—d bt Q// \\
]
& N
-8 -Oﬁ |
-2 .
S Voo=9V
T A Ry,=8
{ Rg=6000
-2 Vo=0dBm
VG=0dB
-2 Bnp=510
3 o1 50 235 0 2350
Frequency, f — kHz .
o THD - f
Rp=80
7 Rg=6000
i Po=250mW
3 VG=51dB
Voo=9%v
2
1.0 -
’ \ //
I 7
\ —
™
1
T 01 - R e 10 3100
Frequency, f — kHz
Pd ~ P
10 0
Rp=40
!l £=1kHz
5t Specified heat sink — i
.| used | o —
i \1.00; el
A 54
1o} g
16T
5 b <
1
o1 57 o4 5710 T 2
Qutput power, Py — W
g lcc - Po
VCC.=11V
ARL=80
f=1kHz L
1000 R;=6009 /r)
7 L]
5 /
) )2
AT
100 ]
7/
5
3
2?. E 5 T o 5 10 2

" : > 10 £
Output power, P — W

Total harmonic distortion, THD — %

Output power, Pg — W

Power dissipation, P — W

8

THD - Po

Veo=9V
Rp=80

o

Nt

Rg=6004

VG=51.2dB

s
o
—

f=10kHz

.--.-_—.

|
1kHz

{

10057, —

2 3 57

o1 2 3 57 qp
Output power, Pqg — W

Po - Vcc

f=1kHz
THD=10%
| Rg=6000

10

~

[

‘w

[

44

i

Mum--:b

— .80

s

0.1

|

Supply voltage, Vec — V

Pd -~ Pp

RL= BQ
f=1kHz
Specified heat sink

used

e

P,

-

AN

P,

~

1 VAN

pesmm="]
-
[

~NOTY
~O\

N M

==
—
~
™

A\

7~ \

Y

L]

0.

2 70

> 7 1.0 J
Output power, Po — W
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M No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss,

M Anyone purchasing any products described or contained herein for an above-mentioned use shalk;

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CQ, LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Mot impose any responsibility for any fault or negligence which may be cited in any such claim or
fitigation on SANYQ ELECTRIC CO, LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M Information (including circuit diagrams and circuit parametars} herein is for example only: it is not guarant-
eed 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. '
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