
Mono Amplifier

LM386 Headphone Amp



Layout
On/Off Switch - cuts 
power to the circuit

Mono Input Jack: use 
either L or R or solder 
together



Schematic



Step 1 - Parts List
1.) R1 - 10ohm Resistor - Brown Black Brown

2.) R2 - 10k Potentiometer - Log

3.) C3 - 10uF Capacitor - Polarized

4.) C1 - 0.047uF Capacitor - Ceramic

5.) C2 - 250uF Capacitor - Polarized

6.) C4 - 0.47uF Capacitor - Tantalum 

7.) IC1 - LM386 - Audio Amp

8.) SK1 - 8Pin DIP Socket 

9.) SW1 - Power Switch - SPST

10.) J1 - ⅛” Audio Jack - Stereo Jack

11.) BAT1 - 9V Battery

12.) CL1 - 9v Battery Clip

13.) PB - Perfboard

1

2

3 4
5 6

78

9 10

11

12

13



Step 2 - Soldering
To Apply Solder:
Bring solder tip to solder 
area.  Heat up joint.
Apply solder to joint.  Wait for 
the solder to flow evenly 
across area.  Make sure not 
to apply too much or too little 
solder.  



Step 3 - Trimming Excess
Make sure to trim any excess leads 
on components to avoid shorting 
wires and to make it easier to work 
around.



Step 4 - Connecting Solder Pads
To Connect Solder Pads:
Bring solder tip to solder area.  Try to heat up both 
pads simultaneously.
Apply solder.  Wait for the solder to flow evenly 
across both areas.  Make sure not to apply too 
much or too little solder.  



Step 5 - Tinning Wire
To Tin Wire:
Remove insulation from wire.  Lightly apply solder 
with soldering iron.  Wait for solder to flow evenly 
around the exposed wire. 



Step 6 - Parts Orientation
LM386 - The IC is marked with a 
dot at the top left hand corner.  
The dot signifies Pin 1.  Look at 
the picture on the left to see the 
Pin orientations based on Pin 1.

Polarized Capacitors - The 
Polarized capacitors are marked 
with a white minus sign on one 
side.  The white minus sign 
denotes the negative end of the 
capacitor.  The short lead also 
denotes the negative side as well.



Step 1a 
Solder socket to board. We 
use this because high 
temperatures can potentially 
damage our LM386 chip. 
Once we’ve soldered 
everything, we can attach the 
chip at the end.



Step 1b

Underside of 
Socket.



Step 2 - Adding 10uF Capacitor

Connect the long lead of the 
tiny black cylinder labeled 
10uF to pin 1 of the Socket.  
And the short end of the black 
cylinder to pin 8 of the Socket.



Step 2b - Underside of 10uF Cap

Underside of 10uF Cap



Step 3a - Add the resistor

Solder the Resistor below the 
socket.  Put the leads of the 
resistor through the holes 
that are below pin 4 and pin 
5 of the socket.  Connect the 
resistor to pin 4, but not to 
pin 5.



Step 3b - Underside of the resistor

Underside of resistor



Step 4a - Add the Orange Cap

Connect the .047uF (orange 
ceramic cap) to pin 5 of the 
socket and the other end of 
the resistor that isn’t 
soldered.



Step 4b - Underside of Orange Cap

Underside of orange Cap.  
Note the connections to the 
resistor and pin 5 of the IC. 
The circuit flow should be: Pin 
4 to resistor to capacitor to Pin 
5



Step 5a - Add the 220uF Capacitor
Connect the positive 
end of the 220uF 
Capacitor (Big Black 
Cylinder) to the end of 
the ceramic capacitor 
that is connected 



Step 5b - Underside of 220uF Cap 
Note the connection 
of positive end of the 
220uF Cap is 
connected to one end 
of the Orange 
ceramic cap and pin 5 
of the IC



Step 6a - Add Power Wire
Add a red power 
wire from pin 6 on 
the IC to the top of 
the perf board.  
Similar to the picture 
on the left.  This will 
provide power to the 
chip.



Step 6b - Underside of Power Wire

Note the 
connection from 
pin 6 to the red 
wire.



Step 7a - Add the blue 0.47 Cap

Solder the bright 
blue 0.47 
capacitor to the 
other end of the 
red wire and the 
other end to an 
open hole.



Step 7b - Underside of the 0.47 Cap
Note that the ground pin of 
the blue capacitor is 
soldered to the large hole of 
the perfboard. This capacitor 
goes between power and 
ground to eliminate some 
high frequency noise caused 
by the battery.



Step 8a - Connect the 9V clip
Solder the 9V battery clip. 
Attach the red wire to the 
positive side of the 
capacitor and the black wire 
to the large hole. Note that 
each of the 3 large holes 
are connected together, and 
thus can be used as a 
common ground for the 
circuit.



Step 8b - Topside of 9V Clip

Cut the red wire, 
approximately 
halfway between 
the clip and the 
circuit board. 



Step 8c - Topside of the 9V clip
Strip both ends of the red 
wire that was just cut. If 
your 9V clip is extremely 
short, you can extend these 
wires by soldering longer 
wires to the ends.



Step 9a - Connect the Power Switch
Solder the 2 ends of the 
wires to the two lugs on the 
power switch. Since this 
switch simply breaks the 
circuit, it doesn’t matter 
which wire is connected to 
which terminal.



Step 9b - Connect the Power Switch

Close-up of power 
switch



Step 10a - Jump Pin 2 and 4
Attach a short segment of 
wire (it does not need to be 
completely stripped as 
shown in image) to Pin 2 
and Pin 4 of the chip 
socket.



Step 10b - Underside of Jumper
Underside of jumper wire



Step 10c - Underside of Jumper
Be sure to clip any excess 
wire on the underside of 
the board, as these can 
cause short circuits to 
occur.



Step 11a - Connect the Input Jack
Apply a small amount of 
solder to the ends of two 2” 
lengths of wire



Step 11b - Connect the Input Jack
Solder one wire to the lug with the hole 
(ground), and the other wire to one of 
the “ears” on the opposite side. Since 
each lug is the “L” and “R” input of the 
jack, you may choose to solder them 
together to sum the signal.

To achieve true stereo sound, two 
separate boards would need to be 
made, each with its own speaker. The 
power and ground wires could be run to 
both boards from the same battery.



Step 12a - Connect the Volume Pot
Solder the wire from the “ear” of the 
input jack to the rightmost lug on the 
potentiometer (knob). Additionally, 
attach two other wires to the middle, 
and leftmost lugs of the 
potentiometer.



Step 12b - Connect the Volume Pot
Close-up of volume pot



Step 12c - Connect the Volume Pot
Attach the wire from the center 
of the potentiometer to Pin 3 of 
the chip socket. Be sure this 
wire does not touch Pin 2 or 
Pin 4 - this will ground the 
signal and produce no sound!



Step 12d - Connect the Volume Pot
Twist the remaining 
(leftmost) wire of the pot 
with the remaining wire of 
the input jack. This will 
serve as our grounding 
wire.



Step 12e - Connect the Volume Pot
Apply a small amount of 
solder to the twisted joint, 
and then feed it through the 
topmost hole in the board. If 
this hole is filled with solder, 
you may use one of the 
remaining 2 holes. Liberally 
apply solder to ensure a 
good connection.



Step 12f - Connect the Volume Pot
Topside view of 
circuit board with all 
parts attached so far



Step 13a - Connect the Speaker
Attach two lengths of 
wire to the two 
terminals on the 
backside of the 
speaker. Note the 
“+” and “-” markings 
on the terminals.



Step 13b - Connect the Speaker
Solder each 
connection



Step 13c - Connect the Speaker
Attach the positive 
(+) side of the 
speaker to the 
negative side of the 
220uF capacitor. 
Attach the negative 
side (-) to one of the 
large ground holes.



Step 13d - Underside of Speaker
Underside of 
speaker connections



Step 14 - Attach LM386 Chip
Push the LM386 chip 
into the socket. Be 
sure the dot on the 
chip is in the top left 
corner, corresponding 
to Pin 1. Do not force 
it, as this may cause 
some legs to bend.



Step 15a - Put circuit into case
Unscrew the nuts on 
each of the three 
components and 
attach them in their 
corresponding holes 
on the surface of the 
enclosure



Step 15b - Put circuit into case
Using hot glue or tape, 
attach the speaker to 
the bottom of the 
enclosure under the 
speaker holes. You 
may also attach the 
circuit board and 
battery to the bottom to 
prevent jostling.



Step 16 - Test
Plug in your ⅛” headphone jack, turn on the power 
switch, and play an audio track. Adjust the gain knob if 
you do not hear anything at first. 



Step 17 - Troubleshooting
The most common problems result in one of the ground 
wires touching something they’re not supposed to. Here 
are some issues that may occur:
● Is the chip getting hot? Chances are ground and power are touching. 

Disconnect the battery and check your connections
● No sound? See if the signal input (pin 3) is touching ground (pin 2 or 4)
● Listen for a small “pop” when you turn the power on - this means the 

speaker is working and getting power.



Step 18 - Going Further
This circuit is the simplest version of an audio amplifier that can be easily 
constructed. The LM386 is a cheap chip, but there are far better chips for 
higher audio fidelity. Class D and Class T amplifiers are now very popular in 
DIY amp design. Here are a few links to places where you might want to 
explore:

Parts:
www.sparkfun.com
www.adafruit.com
www.jameco.com
www.mouser.com

Kits:
www.parts-express.com
www.paia.com
www.daytonaudio.com

http://www.sparkfun.com
http://www.sparkfun.com
http://www.adafruit.com
http://www.adafruit.com
http://www.jameco.com
http://www.jameco.com
http://www.parts-express.com
http://www.parts-express.com
http://www.paia.com
http://www.paia.com


Step 19 - Thanks
Last, you may contact us for any additional questions or 
concerns with this workshop. This circuit is in the public 
domain, and is commonly used in many applications. We 
designed the curriculum and enclosure.

Mark Kleback
mark@kleebtronics.com
www.kleebtronics.com

Ezer Lichtenstein
ezer@brooklynresearch.org
www.brooklynresearch.org

mailto:mark@kleebtronics.com
mailto:mark@kleebtronics.com
http://www.kleebtronics.com
http://www.kleebtronics.com
mailto:ezer@brooklynresearch.org
mailto:ezer@brooklynresearch.org
http://www.brooklynresearch.org
http://www.brooklynresearch.org

