
-Handsfree telephone speaker system

Pin Assignment：

 

LM386

 

Low voltage audio power amplifier

Description：

                                                             

   

 
    

The LM386 audio power amplifier is mainly used in low-voltage consumer products. To 

minimize peripheral components, the voltage gain is built-in at 20. But by adding an 

external resistor and capacitor between pins 1 and 8, the voltage gain can be adjusted 

to any value up to 200. The input terminal is referenced to the ground, while the output 

terminal is automatically biased to half of the power supply voltage. At a 6V power 

supply voltage, its static power consumption is only 24mW, making the LM386 

particularly suitable for battery powered applications. Adopting DIP8/SOP8 packaging

Features：

1

Application：

-Wide range of power supply voltage, Vcc=4-12V
-Less peripheral components and low distortion

GAIN GAIN

IN- BYPASS 

IN+ VS

GND VOUT

-Low static power consumption, approximately 4mA, can be powered by batteries

-Voltage gain adjustable from 20 to 200

-Portable recorder audio power amplifier
-AM/FM radio audio amplifier
-Television audio system
-Power converter

-Small servo driver
-Ultrasonic driver
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LM386 Internal Block Diagram

LM386

Absolute Maximum Ratings

   
Note:    Limit parameters refer to the limit values that cannot be exceeded under any 
conditions. If this limit value is exceeded, it may cause physical damage such as 
product deterioration; At the same time, it cannot be guaranteed that the chip can 
operate normally when approaching the limit parameters.
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Internal Function Block Diagram：
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Application diagram

Electrical characteristics（Vcc=6V,RL=8Ω,f=1kHz,Tamb=25℃）

LM386
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Figure 1 Amplifier Gain=20 
(Minimum Devices)

Figure 2 Amplifier Gain=200

bypass
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LM386
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Figure 3 Amplifier gain=50                       Figure 4 Low distortion bridge oscillator

Figure 5 Low frequency boost amplifier Figure 6 Square wave oscillator

Figure 7.  AM Radio Audio Amplifier
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Ferrite coil
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LM386
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Key points of application

1. Gain control
                In order to make LM386 more flexible in application, two gain control pins (1 
pin and 8 pin) are provided. When pins 1 and 8 are open, a 1.35k Ω resistor sets the gain
 to 20 (26dB); When a capacitor is connected externally to pin 1 and pin 8 to bypass the 
1.35k Ω resistor, the gain increases to 200 (46dB). If an external resistor and capacitor 
are connected in series, the gain will be adjustable between 20 and 200. Gain control 
can also be achieved by alternating coupling a resistor (FET) between one pin and 
ground.
               In some special applications, gain and frequency response adjustments can 
also be made by connecting resistance and capacitance components parallel to the 
internal negative feedback resistor. For example, I can compensate for the low 
sensitivity of the speaker in the low frequency range by improving the negative 
feedback frequency response network, which can be achieved by connecting an RC 
series network between pins 1 and 5 (parallel to the internal 15k Ω resistor). For an 
effective low-frequency boost of 6dB: R ≈15k Ω, when the 8-pin circuit is open, the 
minimum value of R that can ensure stable operation is R=10k Ω. If there is a bypass 
capacitor between the 1-pin and 8-pin circuit, the minimum value of R decreases to R=
2k Ω. The reason for this limitation is that the amplifier's internal compensation only 
reaches the closed-loop gain greater than 9.

2. Input bias
          From the internal equivalent circuit, it can be seen that each of the two input 
terminals has a 50k Ω resistor connected to the ground. The base current of the input 
transistor is about 250nA, so the input terminal has a voltage of approximately 12.5mV 
when in an open circuit When the internal resistance of the LM386 DC signal source is 
greater than 250k Ω, it will generate a small additional offset (approximately 2.5mV at 
the input and 50mV at the output). When the internal resistance of the DC signal source
 is between the two mentioned above, we can eliminate additional offset by connecting 
a resistor as large as the internal resistance of the signal source between the unused 
input terminal and the ground. Of course, when using AC coupling at the input end, the 
issue of additional offset voltage mentioned above no longer exists.
          When using LM386 in high voltage gain (1.35k Ω resistor bypass between pins 1 
and 8) situations, the unused input terminal must be bypassed to prevent a decrease in 
gain and possible unstable operation. It can be achieved by connecting a 0.1 μ F 
capacitor to ground or directly shorting to ground, depending on the internal resistance
 of the DC signal source.
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PACKAGE MECHANICAL DATA

LM386

SOP8
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DIP8
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