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INTRODUCTION

One of the basic components of any sound-reproducing system, without dependence from its class is the power
amplifier of audio frequencies called also the power audio amplifier.

With reference to consumer and professional electronics equipments, the greatest popularity are the integrated
circuits-power audio amplifiers, due to their advantages - schematic simplicity, small dimensionss, large range of
output powers, polyfunctionality.

For correct usage of integrated circuits of the power audio amplifiers, irresepective of a field of application, it is
necessary to know following:

- Function of integrated circuit;

- The main electrical characteristics;

- Schematic of connection and (or) internal structure;

- Package type;

- Equivalents (replacements).

In the literature, the great many of the characteristics which one describe the electrical and operational param-
eters of power audio amplifiers depending on evaluation yardsticks and can give completely different estimations to
quality of operation of a amplifiers. Main of parameters used for the description of power audio amplifiers is following:
a gain; a bandwidt; a dynamic (phase, phase-frequency, peak (amplitude)) characteristic; linear and nonlinear
distortions; efficiency; input characteristics (impedance, current, voltage and power, impedance of a source of an
input sound signal); output characteristics (impedance, current, voltage, output power); a dinamic range; signal-
to-noise ratio and maximum ratings of electrical parameters.

The gain Gv (on a current, a voltage or power, depending on purpose of the amplifier) represents the logarithm
of the ratio of signal output from a amplifier to signal input to the amplifier. The gain Gv can be expressed as a direct
ratio (V/mV or V/pV), and in the logarithmic relation (in decibels -dB). The gain depends on value of external compo-
nents, from resistance of loading R, input resistance Rin, a supply voltage Vcc, frequency and temperature.

The frequency bandwidt Bw - area of frequencies (a bandwidt from bottom limit frequency Fl up to top fre-
quency Fh) within the gain changes no more than on +3 dB, concerning gain measured on frequency 1 KHz. In the
certain cases when the manufacturer wants to emphasize the expanded range of working frequencies of the amplifier
at the improved non-uniformity frequency characteristics, the size of non-uniformity (1 dB, 0,5 dB etc.) is indicated
also.

Instead of a frequency bandwidt, sometimes defined a frequency bandwidt at gain equal to unit or a power
frequency bandwidt. The frequency bandwidt at gain equal to unit is an interval of frequencies on which borders the
gain values equal to unit. The power frequency bandwidt is an interval of frequencies within the limits of which at the
certain factor of distortions k, output power changes no more, than on +3 dB in relation to output power on frequency
in 1 KHz.

The dinamic range determines a ratio between maximum output and input tension of the amplifier. The ratio
usually expresses in decibels and represents (in a theoretical case) a linear function.

The frequency characteristics determines relation of a gain of amplifier to frequency; phase characteristics -
the phase shift of an output signal on relation to input signal (in frequency function of an input signal).

The frequency - phase characteristic summarizes frequency and phase characteristics of the amplifier in the
field of a range of reproduced frequencies.

All amplifiers alter input signals, generally in two ways: they make them stronger (amplify) them, and they add
characteristics which did not exist in the original signal. These undesirable characteristics are lumped together and
called distortion. Noise can be considered a type of distortion.

One common type of distortion is harmonic distortion. Harmonics of a signal are signals which are related to
the original (or fundamental) by an integer (non decimal) number. A pure tone (sinewave) signal has no harmonics; it
consists of only one single frequency. If pure tone signal was applied to the input of an amplifier, we would (upon
measurement with special test equipment) find that the output signal of the amplifier was no longer pure. Careful
measurements would likely show that several “new” frequencies have appeared. These new frequencies are almost
certainly to be integer multiples of the original tone; they are the harmonics of the original signal. In a good amplifier,
the harmonics will be much weaker than the original tone. By much weaker, we mean on the order of a thousand times
for decent amplifiers.

Intermodulation distortion is the second “major” type of distortion that is often specified for amplifiers.
Intermodulation distortion is much more objectionable to the human ear, because it generates non-harmonically
related “extra” signals which were not present in the original. Basically, two pure tones are simultaneously applied to
the input of the ampilifier. If the amplifier were perfect, the two tones (and only the two tones) would be present at the
amplifier output. In the real world, the amplifier would have some harmonic distortion (as described above), but careful
observation of the output signal (using laboratory equipment) would reveal that there are a number of new tones
present which cannot be accounted for as a result of harmonic distortion. These “new” tones are called “beat prod-
ucts” or “sum and difference” frequencies, and are a result of the interaction of the two pure tones within the amplifier.
No amplifier is perfect, all have some non linear characteristics. Whenever two signals are applied to a nonlinear
system, new signals (in addition to the original two) are generated. For a good amplifier, the new signals are very small
in relation to the two original tones.

All amplifiers are generally rated for Total Harmonic Distortion (or THD), usually at full power output over a
given frequency band with a particular load. Good values are anything less than 0.5 %THD. When an amplifier is
measured for THD, a pure tone is applied to the input and the output is measured with special test equipment. The
energy of the pure tone is measured, and the energy of the harmonics is measured. Those two values are compared,
and a THD rating is calculated. A THD rating of 1% means that the total energy of all the harmonics combined is one
one-hundredth of the energy in the fundamental. Harmonic distortion (although certainly undesirable) is one of the
more tolerable types of distortion as long as it is kept reasonably low. Distortion levels of 10% may be very tolerable.
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At increase of input signal Uin the output voltage, a current and power are increased, but also the factor of
nonlinear distortions simultaneously grows. Therefore, for reduction of nonlinear distortions target capacity of the
amplifier are artificial limit in comparison with the greatest possible output power.

As sensitivity of the amplifier understand value of the sine wave input voltage, necessary for obtain of the
maximal output power. Frequently, some manufacturers indicates value of a nominal input voltage. A nominal input
voltage is a sine wave voltage applied to an input of the amplifier for obtain of nominal output power. It is meant, that
the volume regulator of the amplifier should be exposed on the maximal value.

Besides linear and nonlinear distortions, any real amplifier generate the additional signals. Because of it, on an
output of the amplifier there is a signal distinct from zero, even in absence of an entrance signal. This signal called as
output noise and can be considered as the sum of infinite number of sine wave voltage (not only harmonious) includ-
ing in a sound range of frequencies. Sources of internal noise of the amplifier are thermal noise of resistors, and also
shot, flickering and thermal noise of active components (transistors and diodes). Quantitatively a value of noise on an
output describe through effective value of noise Uno. As the voltage of noise grows simultaneously with a range of
reproduced frequencies, it is necessary to specify frequencies within the limits of which measurements of noise on an
output of the amplifier were made. If the range of frequencies is not underlined, own noise are measured within the
limits of a working range of frequencies of the amplifier.

The range of change of a output voltage is determined by a difference between the maximal and minimal instant
value of a voltage on an output of the amplifier. This parameter called sometimes a peak output voltage and desig-
nate Up-p (peak-to-peak).

There are many terms used to describe the amplifier power ratings- the maximal sinusoidal power, maximal
continuous power, RMS power, music power (IHFM), peak power, instantaneous power. Depending on indicated term
for output power, the same amplifier can have value which one differ in some times. Not resorting to the theories we
shall mark that:

Maximal sinusoidal power- is the power delivered on optimal load (for the given amplifier), at a sine-wave input
signal, when THD of the output signal reaches value of 10%.

Maximal continuous power- this same as maximal sinusoidal power and occurs under such name in the
datasheets of USA and Japan manufacturers.

RMS power- (Root Mean Square power). In the simplified form is described as the power, giving on optimal load
(for the given amplifier), at a sine-wave input signal, when output signal completely limits by an output stage of the
amplifier and gains the square shape.

Musical power- IHFM (Institute of High Fidelity Manufactures) is the power delivered on optimal load (for the
given amplifier), at a complex (musical) input signal, when THD of the output signal reaches value of 10%.

The peak power and instantaneous power describe extreme (critical) operation conditions of the amplifier and
are specified basically in the advertising purposes.

The impedance of load Rl has optimal value for each amplifier and determines a maximum output current
(power) giving by the amplifier. If the impedance of load is less than a optimal value, a output current (accordingly
output power) of the amplifier can exceed maximum rating and he can be shattered. If the impedance of load is more
than optimal value, the output current (accordingly output power) of the amplifier will be less (under identical condi-
tions of operation) than is specified for the given ampilifier.

On a connection type of load it is possible to distinguish single ended (SE) and Bridged-Tied Loads (BTL)
amplifiers. On a single ended amplifiers the load are connected between an amplifier output and ground (GND).
Bridged amplifiers work basically as follows: a single input signal is applied to the amplifier. Internal to the amp, the
input signal is split into two signals. One is identical to the original, and the second is inverted (sometimes called
phase-flipped). The original signal is sent to one channel of the amp, and the inverted signal is applied to the second
channel. Amplification of these two signals occurs just like for any other signal. The output results in two channels
which are identical except one channel is the inverse of the other. The load is connected between the two amplifier
output terminals. In words, one channel “pulls” one way while the second channel “pulls” in the opposite direction. This
allows to delivered (at same load and at same power supply) in 3 times lot of power than at single ended amplifiers.

Due to improvements in the speed, power capacity and efficiency of modern semiconductor devices, the class-
D amplifiers recently have received broad applying. Class-D amplifiers use a technique called pulse width modulation
(sometimes combined with pulse frequency modulation). The input signal is converted to a sequence of pulses whose
width at any time is proportional to the amplitude of the signal at that time. The frequency of the pulses is typically
thirty or more times the highest frequency of interest in the input signal. The main advantages of a class- D amplifiers
are efficiency and simplicity. Efficiencies are in the 80% to 90% range. Because the output pulses have a fixed
amplitude, the switching elements (usually MOSFETSs) are switched either on or off, rather than operated in linear
mode. This means that very little power is dissipated by the transistors except during the very short interval between
the on and off states. The wasted power is low because the instantaneous power dissipated in the transistor is the
product of voltage and current, and one or the other is almost always close to zero.

This book proposes the short but full prezentation of the majority (about 5000) integrated circuits - power audio
amplifiers that exist on the market; prezentation consisting from schematic diagrams (schematic of connections and
(or) internal structure), short specification and basic electrical characteristics.

The schematic diagrams of integrated circuits with the identical terminal configurations (and connection) are
arranged in the same place. They are not specifically equivalent (replacements) with each other (can have to different
electrical characteristics and (or) type of case); for detection of equivalent, in any situation it is necessary to consult a
electrical characteristics.
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Power audio amplifier
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BTL mode sample application ciruit

Function condition

(all controls are TTL logic level
Mute=0  MUTE

Mute=1  PLAY

Mono =N/C  Stereo
Mono =DVdd Mono
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P
0
0
1
1

GA1 PGA0 Gain
0 0dB
1 6dB
0 12dB
1 18dB

Dual BTL mode sample application ciruit

AD1990ACPZ
AD1992ACPZ
AD1994ACPZ
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Dual BTL class-D power audio amplifier with mute and mode select
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Function condition
(all controls are TTL logic level):

MODEO=0 Internal CLK
MODEO=1 External CLK

Mute=0
Mute=1

MUTE
PLAY

MODE1=0 2--channel mode
MODE1=1 4-channel mode

Dual BTL class-D power audio amplifier with mute and mode select
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Function condition
(all controls are TTL logic level):

Mute=0  MUTE PGA1 PGA0 Gain
Mute=1 ~ PLAY 0 0 0dB

0 1 6dB
Mono =N/C  Stereo 1 0 12dB
Mono =DVdd  Mono 1 1 18dB
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Power audio amplifier
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Power audio amplifier
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Power audio amplifier
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Dual power audio amplifier
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Power audio amplifier
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Features:
Built-in over - current and temperature protection

Dual power audio amplifier with DC volume control

10.0 1.0
VAR. OUT
H ] 1000.0
INo— |2
+5V/
10k
VOLUME| 3 9
1.0
i 1000.0
H |—OVAR.0UT
10.0 10
20k ——= 20 I
I1 00.0 47n

AN5272

Note:
For AN5273- pin 4 is not connected.

Features:
Built-in over - current and temperature protection

Dual power audio amplifier with mute and DC volume control

AN5273
AN5274

Mute condition:
MUTE=GND play
MUTE=+5V MUTE

Features:

Various protective circuits built-in: load short-circuit protection,
protection against over -voltage and over - current,

temperature protection

Dual power audio amplifier with mute

. E

AN5275
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Dual power audio amplifier with mute and stand-by
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Power audio amplifier with DC volume and tone control
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Power audio amplifier driver
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Dual preamplifier, volume control, motor speed control, power audio amplifier
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Recording/playback preamplifier, volume control, power audio amplifier

for headphone
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Dual preamplifier, volume control, power audio amplifier
for headphone
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Power audio amplifier
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ECG1365

NTE1365

Power audio amplifier

100.0 -O+Vcc
I al ’_| +|470
AN7112 N 33 5 7
EA33X8505 KIA7313AP o2 470 0
EA33X8551 LA4140 -
EA33X8559 LA4142
EA33X9559 MX-3426 J_ J_ 1%|
ECG1465 MX-5596 100 0 1000
HA12013 NTE1465
KA2212 TA7313AP
KIA6213S  YD7112
Power audio amplifier
I_| lﬂlo 0 IET ? 0 15
IN 4.7 + 47.0
}T o|—44{[4700
1000
AN7114 —I__1 10 13 112
AN7115 =60
EA33X8540 Ji 33 0
ECG1381 470
MX-3977 100
NTE1381
SK7622 —_

Power audio amplifier

i b

IN +/11000.0
e Rwp If
12011 330 33.0

AN7116
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Power audio amplifier

100.0
I—| %0'0 I—H |—T—O+ +Vce

'9—2|L—

=y

+11000.0
7 120

CEANE

AN7117

IfTL_?‘-VCCl—' |6—8|

Dual power audio amplifier for headphone

4.7
10n

220
s 2 470.0

INom”:7 5 70
220.0

I—”+—16 1

|Noﬂ||:1o 14 47.0
|—|+ 11 15 4700
220 13 9

G%HJJ_

AN7118

Ifcﬂf_?wccl_' |6—8|

Dual power audio amplifier for headphone

4.7
10n

22.0 9 5

Fik
INeCIT

220.0

~
I\)

22.0 14 10

470 0

4 7 0

__I_70

470 0

G%HJJ_

AN7118S

1oo
+47o

00 100.0 o+vee
HET HE
0

3 7

+|1000.0
I

12
1+
330 440 .l| 015

Power audio amplifier

AN7120
ECG1463
NTE1463

17



Dual power audio amplifier with mute and stand-by

100.0 +Vee 33.0
I_|+ . I +

8.2K srav 1
47.0( 4+

Function condition:

N10 [0 5 T 0.1
O—I 3 12 +
1; 1000.0
N +[1000.0
. T
9 2 8 0.1

AN7124

82k MUTE

1oooI I_‘?QB_" 1o

iy}

(control are TTL logic level)

Mute=0
Mute=1

St-by=0

St-by=1

MUTE

PLAY
ON
OFF

Dual BTL power audio amplifier with mute and stand-by

100.04
ST-BY O—l +VCCO—T—| l—I

1.0 l—l
IN 11+
c*4 6 0.1
4 l_l Function condition
I— 7 22 (control are TTL logic level):
22 Mute=0  MUTE
N 10 Mute=1  PLAY
+ 0.1 St-by=0 ON
ek Stby=1  OFF
1.0 12 l_l
9 3 11 22 g4
AN7125 MUTEO—I Ii
Dual power audio amplifier
100.0
I—| }+—T—T—0+Vcc 22
0 22
100.0 11 23
- 5 4 1000.0
I(l;l_|
6 3
+ 7.0
33 51k 2 ——I_
17
15
47k 9 :|10-0
N 51k 10
22
o—:,!%‘ 18 21 +/47.0
s 1 5 +{[1000.0
1000[+ |+ 0.22
AN7133 |14
AN7133N 47.0 st
Power audio amplifier
100.0

+Vee 470
H

l_l l__|_ooo

0

12

+

9

1 4

()

+|1470.0

7 8

100.

6
z

L+
132.0

22

AN7141

18



Dual power audio amplifier with mute and stand-by, voltage
regulator (5V, 9V)

*—e * +Vcee
1000 _hoo.o| _hooo| _Jooo "o 100.0
TT T LT [T I>T
T 2 3 5 8 12 16 18 20 22 23
6 7 9 10 13 14 15 17 19 21
7.0]4
95%7 47 O 1 0 MUTE 10.0 + o
ol 1, .L
14V 2V
1000. o ooo 0

AN7134NR

Dual power audio amplifier with stand-by

22

100.0
I—| l—T—o+Vcc
+
10

_—|_7o
8__|_7o

~

10000

+/1000.0
9 }E

AN7135

I_| 100.0 +Vce

100.0

P ™

IN 1133 12
o—| - 2
51k 1
4 3
8
51k +47.0

Hicl

0.

0.1

IS

o
(=]

9
—_

1oooo
100.0

+[|1000.0

Standard (dual SE) sample application circuit

Dual power audio amplifier

ﬂ_
o))

470 47n

—HEH

[=]

[=]

o @
N

9
—_

o

BTL mode sample application circuit

AN7139
AN7143
AN7147N
AN7148
AN7149N
AN7168
AN7169
AN7178
ECG1395
ECG1398
ECG7061
HA1377
HA1377A
HA1398

HA13002
HA13008
HA13102
HA13108
K1075YH1
M5160L
M51601L
NTE1395
NTE1398
NTE7061
SK9191
SK9313
ULX3777W
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Dual power audio amplifier

AN7142

Dual power audio amplifier

“Jaro

22
1000.0

+][1000.0
21@

100.0
|—|+ »-0-+Vee 100
100 33.0 0
33 L'_ ° u
A
51K 47.0
|—| 10
"
33.0 15
51K 470
‘o] 12
33
|+—13 17
100 535 3,9,16
330L|F_HFH
470 100
100.0 470
+Vce

—F{mo I

1 5 0.22
JL
arl
T

T «
AN7145L 15
AN7145M
AN7145H _i|—
AN7146M 47T
AN7146H 17
ECG1367 3,916 14
ECG1383

22
NTE1367
NTE1383 3~°I’ﬁ”_' 470 I
Power audio amplifier
100.0 100.0 54vVee
L—| +47.0
1.0 8 11
IN

AN7150 . +1000.0
AN7151 5 3 4 5
AN7154 1000
AN7155 ;I I}J |_{
ECG1369 | 11100.0 20
NTE1369

20




Dual power audio amplifier

100.

06+vee 100.0
+ I_”—| 470+
5 6
1000.0

IN 1
4 AN7156N
ﬂﬁa - AR
10 11 1000.0 EA33X8719

°—| o ECG1371
ECG1373
|_| |_| I l }_l - NTE1371
100.0 1000 NTE1373

SK4822

Dual power audio amplifier with mute and headphone output

100.

0 +Vcc 47.0 82

L_? + 470 +I0_1
T 2

Heo

.0 1000.0
IN .0 +|[1000.0
Hie, Sams
0.1
|—||}'—0(|,_0 >—H—|:IJ EI

.. 9=
(9]

47.0
Standard (dual SE) sample application circuit
100.0
I—| —O+Vee I
n 0.1
Note: 1
ANT7161NFP are inverted pin layout on + 2 .
AN7161 on right and left pins }I 9 22
500 3
Il 4,10 12
5
11 T 47 0 2.2
3 3v 0-1 AN7161
AN7161N
0. 01IO 01I MUTE égé’;%’l”FP
BTL mode sample application circuit NTE7011
SK10480

BTL power audio amplifier

1 9
3 5 22
47.0 _+ 01
+ 10.0
015 L L
T I°®

AN7162K

21



BTL power audio amplifier with mute

INO—0|.1 . 127
22k
4
6 10
47
AN7163 I 015 I

BTL power audio amplifier with stand-by

128
INo—| |45
22K 7
3 9
2 Function condition
1 1 (control are TTL logic level):
*a70 Stby=0  ON
47.0 J_ l——l_ o St-b§=1 OFF (st-by)
AN7164 013 -
AN7164N L 01I
Power audio amplifier
100.0 Q+Veec 100 0 0. 033
HE
1 4
|g1_T 2 +{]1000.0
—7
6 3.8 5
82
.
AN7170 100.0 |_‘
Dual BTL power audio amplifier with stand-by
Vol 0004
+Vce
47n STBV°—| H
I—| 220 " 29 0.1
100.0 == 2 H
R 0.1
AN7171NK + 4 |_|
AN7171NK-LC INo—]F—e 72
AN7173NK 1.0 22 Function condition
ﬁ”;:} ;EE_LC |NO'—| |+_ 12 14 0 L_I (control are TTL logic level):
. Stby=0 ON
AN7174NK " _by= X
AN7176K 100.0 7 16 l_l Stby=1  OFF (st-by)
ECG7059 |_||_|:|19 22 g4
ECG7113 477 220 13 310 15
NTE7059 " 002 L]
NTE7113 0o -

22



Dual BTL power audio amplifier with mute

+Vcc 100.04
MUTEO—l o I—I

T 20 |—|
16
0.1
INo—| |17 2 |_|
0 73

9 183700.0
12 5
15 +]100.0
1.0 4 2.2
+
IN 7 H
l_ 0.1
N
A
100.0+ 575 i
10 +100.0
720 11_3 21 o "
47n

AN7177

Dual BTL power audio amplifier with mute

100.04
MUTEO—|+VCC O_T_| l—I
5 > 0.1

O

1 2.

1 2 H
INo-{[e 0.1
10 2.2 l_l

22
14 |—|

o 0.1

°T T

INO—1|

SSOI \i

A
133 2.20

A

AN7188K

Dual BTL power audio amplifier with mute and stand-by

100.0 100.0,
1k + _+| l_l
I—| )—F ——0O+Vce
1k

mute 2.2K

0.1
7 8 2.2
no== ?
L o
+
'N°ﬁ| e 72
2.2
N0 2=+ 13 H
Function condition
(control are TTL logic level): stey 1k 0.1
St-by=0  ON 5
Mo Py Y wo== b F: l—l
= ay : < 041
MUTE=1 Mute I 3101214 olur
AN7194K
AN7194Z

23



Dual BTL power audio amplifier

with mute and stand-b 100.0,
y vy o_J|erc o—c>—| l—l
wure_2.2K s

22.oII j—l:llcq

INOE| F—s 14
’ Function condition

AN7190NK 1.01 1+ 13 (control are TTL logi :

gic level):
AN e B
AN7195K seer 0| {10 15 W Py
AN7196K 0.022 i 8 3 9 MUTE=1 Mute
AN7198Z2 +
AN7199Z 4707 L‘__'J

Dual audio processing IC with power audio amplifier for headphone

= =

z = f]ﬁ Sta g

= 3 2= o 8 = =

-4 P = S & x

= = S 3 =

10A0T+ L'ﬂ =3 7 ~ =S Ej_‘_ :

I10k 1 A~ FsT-F
MUTE o 3300pF 2700pF T

47n 3% 35 34 33 32 31 30 29 2827 26 2 68
Hi = il
pBouT(l) 10 045
o 2—it
638
L
T

6.8k 2—

15 2581295

i
ST-%Y_I

ASC
So—2
LOW BST
SNo——]

POW. MUTE
et
=

o
@
e
S
=

AN7500FHQ

Dual BTL power audio amplifier with mute and stand-by

100.0
100k }—T—OJ, +Vee
. 12

mute 47k

K
INO 3
13
O 916

IN

Function condition
1 (control are TTL logic level):
20k Sthy=0  ON
4 St-by=1  OFF (st-by)
MUTE=0 Play
2 8 MUTE=1 Mute
AN7510 T8 68k |+ | 4410
AN7510S 10.0I

24




Dual playback preamplifier with power audio amplifier for headphone

2.2k 33.0 180
PREIN (R) 10 = AHTD
© 15 1 6.8k
220
I | T2n PRE OUT (R)
2 27k o
2.2k 10 330 180
PREINW ., s % AAH
10
22y . 22n PRE OUT (L)
380, N 25:—1"0 T [T] o
15 9 .
6 22 2'2"[] TAPE SELECT
2% o
Vref -l 1 ! 2n 2.7k
refo .
o S I
i —
H ¥ HP IN (L)
——1— °
I 22 04
I 470y, HP IN (R)
15 l .
Veepo
~~ 1000
+
—_1+——
22 0.4
ST-BY on
4 STBYe
220k (0-2—
5 TowRmute o
REV
b RE
FWDo
PREMUTE L 4.4

AN7504SB

BTL power audio amplifier with mute and stand-by

100.0
100k I—| }—T—O_'_ +Vee
47k
MUTE 4 5
10=2%
- 6

Function condition IN 2
(control are TTL logic level): 10k
Stby=0  ON 8

St-by=1  OFF (st-by) 3
MUTE=T b 1
= ute
R AN7a11S

Dual BTL power audio amplifier with DC volume control and stand-by

100.0
I—| 10.0 I—”—T—O+Vcc
+ +
By 68k
ST-BY o 12

15:@
13

AN7512
AN7512S
=

25



Dual BTL power audio amplifier with
DC volume control and stand-by

100.0
I—| 10. I—| l—T—O+Vcc
+ +
sty 68k M 75

0 3
:"\
56
IN 1 |o+_ o 5 ﬁ
' 48| Function condition

12 (control are TTL logic level):
37l Stby=0 ON
1.0 Stby=1  OFF (st-by)
IN n 20 33
VOLUMEOI 28 29
1.0 * 15 42
AN7512SH L 2

BTL power audio amplifier with

DC volume control and stand-by 270k |_| 100.0 Ve
+ T 1%
68k
ST-BY 1 5
+
10. 6
2 Function condition
IN (control are TTL logic level): Q
1.0 St-by=0  ON
10k 8 Stby=1  OFF (stby) q\@

(=]

T

VOLUME 4
AN7513 I_| + 3 7
AN7513S 1.0

Dual audio signal processor, BTL (speaker) and SE (headphone) power audio
amplifier

Heo36.42 31 oline aut 1)

10k 1.0) .0
Beep control (Iine)I—m— 32 29|—=}-oLine out (R)

—o Mute (line) S0k 1., 280 —otine IN (R)
1 s 27P-Yotine IN ()

1.0
Beep control (HP)I—m— 34 25 ﬁH—OHP IN(L)
10k 24|90 1P IN R)

&—o Mute (HP) 50k 33K
_T_ |—| 35 22 ﬁn—:l—oseepm
jo] I i
|—| + 137 0_1I Volume
47.0)49
St-by (HPfine) HE 4 OVec2 (HP)
= 41 16 oVeed (HP)
1 o Me(sP) 0k i L+
13,1415
o Stby (SP) IELTO .
——— 1 12
1 10 10k
H 45 7
Bass boost
adust oKL 10
47
L P
47 9
nonpo:a(;k 49 8
7
50
Bags SW SOKI_&_ x 5
1 |—|ﬂ Hgss2
7 5
1.0 54 3
L
55
Fse 1[90Vec2 (SP)
AN7515SH 100.0
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4

L

Dual audio signal processor, BTL (speaker) and SE (headphone) power
audio amplifier

Hso.36.42 31y oLine out L)
10k 100 s
Beep control (Iine)l—m— 32 20—}-oLine out {R)
— o Mute (i) E 28 —oLine IN (R)
T — 27P-Yotine IN ()
I - 1.0
Beep control (HP)|—|:|— 34 2528 10 FoHPIN (L)
10k 23,2420 HP IN (R)
»—o Mute (HP) 50k 10, 33k
_T_ |—| 35 22——H_1-oBeepIN
= e,
I—H—+ =137 0_11 Volume
47.0
420040
o St-by (HP/line) HE " ovee2 (HP)
1 e sk |
1 =
13,1415
o Sty (sP) 50k 'O %
44 12
T 100k
H 45 1
Bass boost 75k
adjust 46 10|
o s £
01|
a7 9
nonpo:a(;k 29 8
7
50
Bass SW SOKI_&_ 9 5
1 |—|ﬂ Hass2
» 5
1.0 54 3
Py |
55
1_56 18 20 21 19 1[TQVecZ(SP)
!
hd L .
4.7n 0_-r4.7n 100.0
56n=—

SPATIALIZER 10k
ADJUST

Y
E
~

AN7516SH

Function condition:

(control are TTL logic level):
St-by=0  Play

St-by=1  OFF (st-by)

DC volume control - 0...1.25V

Dual BTL power audio amplifier with
DC volume control and stand-by

10.0 I_|
n
sty 68k
5

100.0
|+—T—O+Vcc
1
2]

i

10
AN7522
AN7522N
12 AN17820A
3 11 AN17820B
|:6|_ AN17821A

I <

0

Function condition:

(control are TTL logic level):
St-by=0  Play

St-by=1  OFF (st-by)

DC volume control - 0...1.25V

BTL power audio amplifier with DC
volume control and stand-by

stey 068K 1
5
10.0==
— 2
IN |+—6 :rliq
10k[ ] 1.0
4
VOLUME 9
1(?0I 7 3
e sl AN7523
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Dual audio signal processor and power audio amplifier for headphone

ST-BY MUTE

-l-OFF TO. 0Nl°FF0NJ,°FF
o T84 4

BST
10k
él,{ gJ: ~ OFF$, ON
Tw FT ST | =~
=) ATT
-

24 23 22 2 20 19 18 17 16 15 14 13

BEEP INR INL
[+ o

1 2 3 4 5 6 9 1112
le | ek +L° w
NT ©T + [

+VCC(])IIO OFF

AN7531SA

Dual audio signal processor and power audio amplifier for headphone

LT N e M2
o 10k 6 47k
CGAIN [10.0] —
MUTE BEEP SW ¥ 47k 10K 10.0== '_%'_ 33. (ﬂ_
. 10k agi
10] [100] 0.1
1.0== 1.05 4.7k ,
T 1T T il T
24 23 22 2018 17 16 14 13 47k
1 2 34 8 7 8 ) 10 _11__19 33.0[+
T_i - - 68k
19 Ji' T a.47 0.47 l
_Jto0 1+ iR
2.6V0 1 1 g g
220.0[+ 0.1 E ELine'] i
l l out | B6¢
2.8VO T
zzo.ol+
AN7535NSA

Quadruple BTL power audio amplifier with mute and stand-by

O+Vee
+5V ST-BY
s S |

ook 16412 Ja7000
1 i
H 1.0 3
INo—{21 SW
INo—]23 ;
INo—}19 9
INo—h17 Sm
11
AN7550NZ auxmo—10 13
AN7551Z seepo—18 14m
AN7555NZ |_| +
AN7555Z 33|0_ >0 20 22 1°
AN7560Z :
AN7561Z
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Function condition
(control are TTL logic level):
MUTE=0 PLAY
MUTE=1 MUTE

Dual power audio amplifier with mute

1000.0
I—| |+—T-O+Vcc
10

muteo—]8 1000.0

1
INo—{ }—¢{1 12
10t
e
10k
10
INo—|—s .
7
i

3 1000.0
100.0 AN7582Z

O

Function condition

(control are TTL logic level):
MUTE1=0  out1and 2 PLAY
MUTE1=1  out1and 2 MUTE
MUTE2=0  out 3 PLAY
MUTE2=1  out 3 MUTE

Triple power audio amplifier with separate mute

1000.0
MUTE1I0—6 10

+((1000.0
MUTE20—{8 12 _|

|N1o—| —e1 RU1
1005, .
4
10k RL2
10 +
IN20— | —¥5 ™ 1000.0
1.0 +|1000.0
nod | , 1 AN7583
10k _1+ RL3 AN7583Z
100.0
T AN17813A

Function condition
(control are TTL logic level):
MUTE1=1  out 1 PLAY
MUTE1=0 out 1 MUTE
MUTE2=1  out 2 PLAY
MUTE2=0 out 2 MUTE
St-by=0 OFF (st-by)
St-by=1 ON

Dual power audio amplifier with separate mute and stand-by

100.0
I—| |+—T—0+Vcc
19

BEEPINO—4

03 _+| 1000.0
13 _+| 1000.0

£)|0.0

5 |—|
10 ST-BY v

21 21f=+—°"

17 18 | ==

I e i AN7585

Power audio amplifier with stand-by

100.0
|+—T—0+Vcc

10 5

INo—{|——5 4 1000.0

10k
2
oo STEY 190.0
e [ 1 _|
5

—— AN7586
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BTL power audio amplifier with mute and stand-by

b

+1000

Ak7 47
IN
10
3 = 1uH
3,9 1pH
ST-BYO—] 6 7
47

+ N

7.0 +1100.0
330
MUTE
an7
220 IZZ 0
AN7591 I :I I

Power audio amplifier with stand-by and internal voltage regulator (+5V)

H% HE s o,

0.33
16 13 _| 470.0

-
+VCC }i_l_ \DNIDFF
AN8053N o

Dual audio signal processor with BTL (speaker) and
SE (headphone) power audio amplifier

VGG +5V
100 | 10.0
|_| {29 28
30 27
31 26
Automatic
25 detection
24 output
15,20,23—] a7 Y53V
22 ]
2114
47
L
18O AGConbff
17 Automatic
detection injoff
} 16047
047 L5 14 —-|0 4
LHP outo— ;
outo—]—46 11| —oRHpPout
47 10
Volume L 48 o Volume R
20k
49 20k
l:| 50 8 Signal
- T 7 Oyt
0.47
047 gl 68— ——o0RIN
LINO I 52 5 OSt-by
4 lss 047
HiH af= ——omsn
Modem INO——] 122454 sHH
4374255 2 OSPgain
Beep NO—] 12456 1 10'2 H
AN12941A
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Dual audio signal processor with BTL (speaker) and

SE (headphone) power audio amplifier

Line out (L)O1'—0"— 29 42
Line out (R)o1'—0||— 30 38 1-| 047
I I 1.0 28| —“;oLine/HP IN (L)
Line mute 0.47
. - 31 27— F—0Line/HP IN (R)
Y . 32 25——0Switch B-2
Switch BO———133 24——0Switch B-1
- 23}——o0switch A-3
Beep INO—||—{34 22}——0Switch A-2
Switsh AO——135 21——0sSwitch A-1
- 20}——0Buref
|_°a HP power save % 19——OEVRCtrl
HP mute 220k 37
PRI A
HP out o—|:+ 0
F 10.0
100.0 I_”+_ 43
10k
10k
oM 3 45
047 20k
047 12H 2200
Hi—4 11 E—Hll
0.47 100k 1.0
/oo I—"— 47
Signal auto 10 0.47
-3 odetection I_ 12’51
) I Hho 8}——0AGC onoff
=0 ’ _0|47
P save 330K 52 5
53 4|
L R
54 3
e 55 2
56 1o+
10.'0 _| — 10'_0_| AN12942B
Dual audio signal processor with BTL (speaker) and
10 SE (headphone) power audio amplifier
Line out (L}o—| 29 42
Line out (R)O1£”— 30 38 047
St-by 0——431 28— —oLine/HP IN (L)
047
Beep INO—|—s2 27— —oLineHP IN (R)
Switch BO———33 25 OSwitch B-2
10-0¢ 34 24]——0Suwitch B-1
s 23}——oswitch A-3
s 22}——0switch A-2
10.0 21f——OSwitch A-1
I—C 38 20f—oBwret
39 19f—oEVRet
L " 100
|-|Pouto_|I+ ——ta 18/
100.0 s 17 OSwitch A
100 6,9,26 |
", 10k “ 14 —0|f1'
Lo 1 Jus 0.47
Wee  HPjackINO—]47 13 FL';
48,51 12 _| 20
2200p
49 1
H
le 50 0.47
sPmute 30k 152 5
53 4]
L R
54 3
i 55 2
T igg.
4116
100 3 y — 10.0 AN12943A
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BTL power audio amplifier with
mute, stand-by and AGC

LAt

2.0k
stBvofs 13212 6 15 14 |_|:|_I
AGCO—8
MUTEO—{16
N[ {74110 53 =5k
0.47 ~T330 I_”—I 01 <
AN12972A @j 10K
200k
Dual preamplifier, AGC, spatializer, BTL
. age SPATIALIZER
power audio amplifier BUTPU ST‘L%
+ |o
4700p g +VCCT
|—“—| —|61 1DOOp - $——ro +Vee
24 23 22 20 19 817,29 16 OFF
022 |—25 sT-BY PON
26
oK = .
e LN E
13
1.0)
|—|I+—27 S
0.1 12] l
IN Lo=—{}es -
3 RL
IR Hs0 11-|°l
10
+Vi 31 5
g; I_ o_—r_ +Vee
OFF: 521 23 4 5 gOFF
_E‘-*AT]AUZER I_”J J91 1000p [ 4yiee OJi <P SAWE OON
e 10k 1(IJIk OFF l
AN12974A SPATIALIZER _T:GC
OUTPUT
Dual power audio amplifier with mute
and HP sense for headphone 100.0

T 2. Too

+Vce
n
1

Functi " IN |10 7 13 II
unction condition " 1
(control are TTL logic level):
MUTE=0 PLAY |(r;1_| 10 5 220.0
MUTE=1 MUTE + 10 220.0
Mode-0  HP output (Lr=16 Ohm) BEEPINO—14
Mode-1  Line output (Lr=10k) 1516 4 2 59
MuTEO— + 2 2]+ 01
AN17020A womeo— | L + I
AN17020B 220 20 0
Dual power audio amplifier with 100.0
mute and stand-by H T O+Vee
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Dual audio signal processor, BTL (speaker) and SE (headphone)

power audio amplifier
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Function condition

(control are TTL logic level):

MUTE=0 PLAY
MUTE=1 MUTE
St-by=1 OFF (st-by)
St-by=0