LM386 Low Voltage Audio Power
Amplifier
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4-1.How?

August 2000
National Semiconductor

LM386
Low Voltage Audio Power Amplifier

General Description Features

The LM386 is a power amplifier designed for use in low volt- Battery operation
age consumer applications. The gain Is intemally set to Minimum external parts
keep exiemnal part count low, bu@ the addilion_of_ an external Wide supply voltage range: 4V—12V or 5V—18V

gain to any value from 20 to 200,

The inputs are ground referenced while the output automati-
cally biases to one-half the supply voltage. The quiescent
power drain is only 24 milliwatts when operating from a 6 volt
supply, making the LM386 ideal for battery operation.

Voltage gains from 20 to 200

Ground referenced input

Self-centering output quiescent voltage

Low distortion: 0.2% (A, = 20, Vg = 6V, R_ = 8Q, Pg =
125mW, f = 1kHz)

Available in 8 pin MSOP package

|
|
|
resistor and capacifor between pins 1 and 8willincreasethe.  m Low quiescent current drain: 4mA
u
u
u
|

Applications

AM-FM radio amplifiers
Portable tape player amplifiers
Intercoms

TV sound systems

Line dnvers

Ultrasonic drivers

Small servo drivers

Power converters
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Equivalent Schematic and Connection Diagrams

n—fw Small Outline,
: Molded Mini Small Qutline,
15 and Dual-In-Line Packages
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Top View
& qup Order Number LM386M-1,
DSOCEITEA LM386MM-1, LM386N-1,
LM386N-3 or LM386N-4
See NS Package Number
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Amplifier with Gain = 200
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Amplifier with Bass Boost
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Square Wave Oscillator
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Electrical Characteristics (Notes 1, 2)

T, =25°C
Parameter Conditions Min Typ Max Units
QOperating Supply Voltage (Vz)
LM386N-1, -3, LM386M-1, LM386MM-1 4 12 \
| I3RGN-4 5 18 A
Quiescent Current {Ig} Ve =8BV Vi =10 4 B_ mA
Qutput Power (Poyu)
LM3B6N-1, LM386M-1, LM386MM-1 Ve =6Y R =8Q THD = 10% 250 325 mw
LM3BEBN-3 Ve =9V, R =84 THD = 10% 500 700 mwW
LIM3B6N-4 Ve =16V, R, = 32Q, THD = 10% 700 1000 mwW
Voltage Gain (A Ve =86V, f=1kHz vl dB
10 pF from Pin 110 8 ﬁ dB
Bandwidth (EW) Vs = 6Y, Pins 1 and 8 Open 300 kHz
otal Harmonic Distortion (THD) Ve = BV, R, = BL2, Poyur = 125 mW 0.2 %
f=1kHz, Pins 1 and 8 Open
Power Supply Rejection Ratio (FSRR) Ve =6V, f=1kHz, Cgypass = 10 uF 50 dB
Pins 1 and 8 Open, Referred to Output
Input Resistance (R} 50 kg2
Input Bias Current {lgjas) Vs = 6Y, Pins 2 and 3 Open 250 nA

Note 1: All voltages are measured with respect to the ground pin, unless otherwise specified.

Note 2: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is func-
fional, but do not guarantee specific performance limits. Electrical Characteristics state DC and AC electrical specifications under particular test conditions which guar-
antee specific performance limits. This assumes that the device is within the Operating Ratings. Specifications are not guaranteed for parameters where no limit is
given, however, the typical value is a good indication of device performance.

MNote 3: For operation in ambient temperatures above 25°C, the device must be derated based on a 150°C maximum junction temperature and 1) a thermal resis-

tance of 107°C/W junction to ambient for the duak-in-iTTE Pachage and <) & TieTal Teoleanee of 170 LIy 1or e Shal oumne package.
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Voltage Gain vs Frequency
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Device Dissipation vs Qutput Device Dissipation vs Qutput Device Dissipation vs Qutput
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