
Circuit Schematics Key
40106 Chip

The 40106 is Hex Schmitt Trigger Inverter. This means it has six inverting 
circuits - circuits that output the opposite of what they get on their inputs. So 
if you give the input 0V, they will output 9V - give the input 9V it will output 
0V.
We feed the output back to the input in order to make the chip oscillate.

Resistor

Resistors resist the flow of electricity. They often take the form of small two-
legged cylinders with coloured bands. The colour bands are code for the 
amount of resistance the resistor presents, measured in Ohms (Ω). Other 
useful resistors include pencil graphite, fruit and your skin.

Photoresistor

A photoresistor is a special type of resistor that changes its resistance in 
response to light

Potentiometer (Pot)

A potentiometer, or pot for short is another variable resistor that changes its 
resistance as you turn a knob.

Capacitor (Cap)

A capacitor stores electrical energy - an amount of capacitance measured in 
Farads (F). We use the electrical ‘bounciness’ of capacitors in our circuits to 
aid oscillation, to smooth signals, and to reject DC signals.
Unlike resistors, the capacitors we will use are ‘polarised’, having on long 
positive (+) and a shorter negative (-) leg. In the schematic, the + leg is 
represented by the straight line, the - leg by the curved line.

Light-emitting Diode (LED)

LEDs light up when you put electricity through them. Like the capacitor, they 
have a long + and a shorter - leg. On the schematic, the positive side is the 
triangle side, the negative the line side.

Piezo Disc

These helpful discs convert acoustic energy (vibrations) into electricity and 
vice versa. That allows us to use them as cheap speakers or microphones. 
They also have a + and - leg.
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Speaker

Speakers convert electrical energy into sound. Most speakers require power 
amplification to make anything above a tiny sound, so we will be using an 
amplifier chip to power our speakers. Speakers have a + and - connection.

Ground

For our electrical systems to work, they need to be circuits. After travelling 
around the circuit, the electricity needs to return to negative side of the 
battery, which we call ground.

Breadboard

Named after the planks of wood on which early circuits would be nailed, a 
breadboard is a base for prototyping circuits. Component legs are pushed 
into the holes, with connections made in strips inside the board.
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Pin Out for the 40106
Because IC (Integrated Circuit) chips like the 40106 and many others use a standard size, it can 
be difficult to work out how to connect and use each chip. Helpfully, the manufacturers’ websites 
have datasheets for all of their chips with this information on, just a web search away. Most 
important is the Pin Out for the chip. This details the function of each of the chip’s legs (or ‘pins’). 
The 40106 pin out is as follows:

So when using the chip, as a minimum connect pin 14 to +9v and pin 7 to ground. Here’s a 
schematic for a simple fixed oscillator using the 40106, with the pin numbers for connections:

This schematic uses only the first oscillator - on pins 1 and 2- but it is possible to get make five 
more of these circuits on one 40106, if you can fit the parts on the breadboard! Once you have a 
few going, try connecting the output of one oscillator to the input of another, then try connecting the 
output of that oscillator to the input of another. The possibilities for multiple controls and weird 
buzzy sounds are huge, from robot voices to buzzy squelches. 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40106 Fixed Oscillator on the breadboard
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Pin Out for the LM386 Amplifier

Although the LM385 has fewer pins than the 40106, it has more functions so requires a bit more 
explaining. After the power (6) and ground (4) pins, the + Input (3) and Output (5) pins are the most 
important, and you can get results without needing to make many more connections than those. 
The LM386 datasheet suggests a ‘minimum component’ schematic which is well worth copying. It 
contains a few extra components to control the volume of the input signal (10k pot at pin 3), and 
most importantly to stop DC getting to the speaker (0.05µF, 10Ω, and 250µF on pin 5).

Connecting pin 7 to ground bypasses the amplification circuit. This can be used as a kind of power 
switch for amplification, or, later we will use this function to create a unity (i.e. zero) gain amplifier 
to protect the input to a circuit.
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LM386 ‘Minimum Parts’ Circuit on the breadboard
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Workshop Circuits Schematics

Power LED
Power an LED through a resistor (to stop the resistor drawing too much power and burning out!) so 
that you can see when your circuit has power. Start with a 10kΩ resistor but if this is too dim, 
carefully try lower values until you get the brightness you want (or smell burning!).

40106 Oscillator
Light-controlled oscillation speed (pitch) with volume control knob (power and ground connections 
omitted for clarity).

Different values of C1 and R1 set the speed of oscillator, with larger values giving slower oscillation 
and vice versa. Try C1 values between 0.1µF and 1µF with a photoresistor at R1 for audible 
pitches. C1 values from 10µF to 47µF give a slower oscillation - something like a metronome or 
car indicator. When oscillating at this speed, try connecting a resistor and LED between the 
oscillator output and ground (as in the power LED schematic) to set the LED blinking. For R2, try 
an A100kΩ. The connection to the piezo disc can be replaced with the amplifier / speaker circuit for 
the LM386 chip above.

As R1 controls the pitch of your oscillator, there's lots of fun to be had with alternative ways of 
controlling the resistance here. Try graphite sticks out of mechanical pencils, or draw a line of 
graphite on paper. Try connecting wire to two ends of a banana, or taping wire to two pieces of 
metal - touch the metal to make a connection, and squeeze to raise the pitch. 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Buffered Input and DIY Optoisolator
Considering that we can control the brightness of an LED by supplying a current to it, and that we 
have resistors that respond to light, that we can use to control the pitch of our oscillator, it is 
possible to infer that we can create a circuit that uses an incoming voltage to control our oscillator 
pitch. The concept of Control Voltage has a long history in synthesiser design, and the concept of 
LED + Photoresistor (called, among other things Vactrol and Optoisolator) has found many uses, 
including in some very famous recording studio compressors. Our schematic representation of the 
optoisolator is as follows:

You can a quick result by simply manoeuvring an LED close to a photoresistor, but it will likely be 
open to the ambient light and therefore a little unpredictable. Better results can be had by wrapping 
the LED/photoresistor up in electrical tape, or by using shrink-wrap. With either of these 
approaches, be careful to keep all four of the legs separate as it can be very easy to short-circuit 
them.

Our simple circuits use hardy and/or cheap parts, so it doesn’t matter that we’re not following the 
strictest of electrical engineering practice to protect our components. However, if we’re going to 
connect our circuits to other, potentially much more expensive instruments, it is worth protecting 
them. An easy way to do this, using parts and circuits we already have, is to put a LM386 amplifier 
in the way. As this chip isolates its input from its output, it stops current from flowing the wrong way, 
among other potentially harmful things. This type of approach is called a buffered input, and is 
used in lots of music equipment, from guitar pedals to preamps.
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Further reading
40106 Datasheet
https://assets.nexperia.com/documents/data-sheet/HEF40106B.pdf

LM386 Datasheet
http://www.ti.com/lit/ds/symlink/lm386.pdf

Nicholas Collins’s bible of DIY hardware hacking Handmade Electronic Music, on which some of 
these ideas are based
http://www.nicolascollins.com/handmade.htm

DIY Recording Equipment - Podcast and Explain Like I’m 5
https://feeds.feedburner.com/DiyRecordingEquipmentPodcast
https://www.google.co.uk/search?q=site%3Ahttps%3A%2F%2Fwww.diyrecordingequipment.com
%2F+"explain+like+I%27m+5"

https://assets.nexperia.com/documents/data-sheet/HEF40106B.pdf
http://www.ti.com/lit/ds/symlink/lm386.pdf
http://www.nicolascollins.com/handmade.htm
https://feeds.feedburner.com/DiyRecordingEquipmentPodcast
https://www.google.co.uk/search?q=site:https://www.diyrecordingequipment.com/+

