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Circuit Schematic | Jitterbug Instructions
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Jitterbug circuit diagram

PRINTED CIRCUIT BOARD

Printed circuit boards 
(sometimes called PCBs or 
simply boards) are the heart 
of electronics.

Looking at your  PCB you'll 
see the pads where 
components attach in gold. 

The lines between them, called 
traces, connect these 
components with paths of 
copper running through the 
board. These traces are 
represented by the lines you 
see between components on the 
circuit diagram to the left.

On our boards the pads are 
coated with a very thin layer 
of real gold which provides a 
nice surface for soldering 
and protects the copper 
underneath from corrosion. 

A circuit diagram uses symbols to represent each of a 
circuit’s components and the connections between them. Above 
is a diagram representing your jitterbug’s very simple circuit.

you might notice that the LEDs and motors all share common 
connections with the output of the switch and with the negative 
side (or terminal) of the battery.

This means the electrical current coming from the switch is 
split between all three of these components before returning 
together at the battery. components arranged like this are 
said to be in parallel. 

If instead the current were to pass through each component 
in sequence, the components would be in series.
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SWITCH

To turn the Jitterbug on and 
off we use a slide switch. This 
style is called a single-pull, 
double throw (SPDT) since 
there is one source input (Pin 
2) which can connect to two 
possible outputs: Pin 1 which 
completes the circuit or Pin 3 
which turns it off.

Powering your 
Jitterbug is a 3 volt, 
non-rechargeable 
battery called a 

CR2032. This style of 
battery is known for 

it's exceptionally long 
life and is commonly 
used for remote car 

keys, calculators and 
motherboards.

battery

LED stands for "Light Emitting 
Diode." LEDs are now used 
pretty much everywhere 
someone wants to add a little 
light or color to the world.

They are a type of diode
which is a sort of one-way 
valve for electricity. This 
means the direction you put in 
the LED is very important if 
you want your Jitterbug's eyes 
to light up.

Though not part of the 
circuit, this wire provides 
the important function of 
giving your Jitterbug legs. 

This wire is 20 gauge tin-
coated copper which is 

easy to bend and can be 
soldered into place.

WIRE

leds

VIBRATION MOTOR

This is the same type of motor 
used in cellphones and video 
game controllers. Inside is an 
unbalanced weight which is 
swung around when it’s turned 
on causing the jitterbug to  
skitter and move about.

Battery holder

The battery holder is used to 
hold the battery in place so 
it makes contact with the 
circuit on both the positive 
side (to the battery holder) 
and the negative side (to the 
gold battery pad).
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Lead free solder

Pronounced saw-der (with a silent L). 
Solder is the glue that connects 

components together on a circuit board. 
Solder comes in a variety of different 

mixtures, with different types being used 
for jewelry, plumbing and electronics. In 
electronics it’s melted using a soldering 

iron to bond components both 
mechanically and electrically.

Silicone mat
We custom designed a heat 
resistant silicone mat for your 
kit. It is intended to serve as a 
clean work surface and help 
protect your table from any 
incidental damage when 
soldering. It’s printed with a 
electronics cheat sheet which we 
hope you enjoy and continue to 
use on your journey in 
electronics.

Safety glasses

Hopefully you know what these 
are. Wear them whenever you 
do any activity where there is 
a chance, however small, of  
objects flying toward your 

eyes.

Designed to heat up solder to 
it’s melting point to make 

connections between components

Soldering iron

You don’t want a hot soldering 
iron laying on a table or in any 

place where it can get bumped or 
knocked to the ground. This 

holder serves as a safe place to 
set down your iron between solder 

joints.

Soldering iron holder

Also called flush cutters, dikes 
and diagonal cutting pliers. 

These can be invaluable not just 
in electronics but in 3d printing 

and making all sorts of 
projects.

Wire snips

Note: these mats should take quite a 
bit of abuse. But, like most of your 
other possessions, if you want it to 
stay pristine, it’s probably better if 
you don’t purposely try to jab it with 
a hot soldering iron.

Used to clean off 
the tip of the iron

Temperature 
adjustment knob

sponge
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If you continue soldering and 
experimenting with electronics, 
here are a few extra tools you 
might want to add to your 
collection to make the job easier!

A variety of tools exist to hold onto 
your work and serve as an extra hand 
while soldering. The most common of 
these are what you see above, called 
“helping hands.”

Our favorite tools for this though are 
made by a company called PanaVise IN 
NEVADA.

You press down on the 
plunger to set the 
solder sucker, then 
trigger it to suck up 
solder by pressing the 
button on the side

Solder sucker

Fume extractor

Always solder in a well ventilated 
space and avoid breathing too 
much of the solder smoke. If you 
plan on soldering a lot, it’s helpful 
to purchase a fume extractor. Most 
of these come with carbon filters 
that can be washed or replaced.

Optional tools

A solder sucker is like an 
eraser for electronics . If 
you’ve made a mistake and 
want to remove a component 
or glob of solder, it can be 
handy to have a solder 
sucker. you heat up the 
solder and use the solder 
sucker to remove the 
unwanted solder. 

HELPING HANDS

stay pristine, it’s probably better if 
you don’t purposely try to jab it with 

Used to clean off 
the tip of the iron

adjustment knob
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Hot!

not here

Use adequate ventilation

As a general rule, it is always best to avoid breathing too much of anything that isn’t air. When 
soldering, some of the the flux inside the solder (a sticky pine tar material added to help it melt) 
will turn to vapor with a visible stream of smoke.

inhaling too much of this can cause respiratory irritation, or other related issues. If this occurs, 
stop and move to fresh air. If you have any trouble breathing, consult a doctor.

If you plan on extended periods of soldering, it’s best to set up or purchase a small fan with an air 
filter to pull the solder smoke away from you.

Avoid Eating or drinking

This kit uses lead free solder which is much safer to work with than leaded. Even so, it is always best 
practice to wash your hands after doing any electronics work. try to maintain a lab environment 
free of food or drink which can contaminate, or become contaminated by your work. 

Also please note, no part of this kit is food. In case of ingestion, call a physician or emergency 
number immediately. 

HOT surface

A soldering iron’s job is to heat up to several hundred degrees, hot enough to melt 
metal. If you touch near the tip of the iron, you will realize very quickly and not
want to do it again. Always be conscientious while using a soldering iron To
avoid harming yourself or others, or damaging the things around you.

If you do burn yourself by accident, rinse your hand in
cold water and administer first aid.

Hold here

Wear safety glasses

it is important to use caution when operating hand tools, especially when cleaning off the tip of the 
soldering iron and when trimming the ends off of components. But EVEN WHEN BEING CAREFUL, it’s 
possible for small bits of components, or even beads of solder to go flying. These are not things 
you want in your eyes.

make sure you’re always wearing appropriate eye protection when working with electronics. 
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To prepare your 
workstation, FIRST
Assemble soldering 
iron holder using 
included wingnut and 
screw

Place the blue sponge in the tray of 
your solder stand and hydrate with 
a little water it so it expands.

As you work, the solder on the tip 
of your iron will start to oxidize, 
becoming gunky and making it 
harder to solder. When this 
happens, you can wipe the tip off on 
the wet sponge and start fresh.

Make sure your 
soldering iron is seated 
securely in it’s holder 
before plugging it in. 
Double check that THE 
CORD IS safe from being 
tripped over or 
tangled.  

CAUTION

Once the soldering iron 
is plugged in, it may 
take minute or so to 
heat up and be ready 
to use. Adjust the dial 
to around 350° c to 
400° c.
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The first thing to solder is the 
vibration motor. Peel off the 
adhesive backing, and stick the 
motor down in the white circle.

Inside this little guy is an 
unbalanced weight attached to 
the axle of a DC motor. When 
the motor spins the little weight 
is slung around inside causing it 
to vibrate.

Do not cut or strip wires. They 
are very thin gauge and easy 
to damage.

NOTE: Even though the wires for 
the motor are different colors, 
it doesn’t really matter which 
one goes in which hole. Switching 
the wires does change the 
direction the motor inside spins, 
but it’ll vibrate either way.

Feed the exposed metal 
tips of each wire through 
the holes. Afterwards, flip 
the board over to begin 
soldering them in place 
from the back. First Use the soldering iron to make 

contact with both the gold pad and 
the tip of the vibration motor wire. 
Then feed in the solder and it will 
melt into the joint.

When your finished, pull away the 
solder and the iron.

Once you’ve finished your first 
joint, Repeat the process with 
the second wire lead.

attention
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The perfect solder joint 
should be somewhat shiny, 
cover the whole pad and be 
shaped like a Hershey's Kiss. 

All good solder joints tend 
to look alike, each imperfect 
solder joint tends to be 
flawed in its own way.

There are a few different 
things to look out for.

Note: You may notice a slight 
brown/yellowish colored, 
sticky substance around your 
solder joint after you have 
finished. This is flux that’s 
inside the solder and helps it 
to melt and flow. This residue 
is nothing to be concerned 
about and doesn’t mean you’ve 
burned anything or damaged 
the board.

If you didn’t add enough 
solder, or there wasn’t 
enough heat on the pad 
for the solder to flow 
properly, then your joint 
may look like one of 
these.

Often a solder joint like 
this will still work. but it 
also might not be a solid 
enough connection for the 
circuit to operate.. 

If you still see any of the 
gold, or if the solder 
joint appears flat, it’s an 
easy fix.

Just try again! Tap your 
soldering iron on the joint 
and add a little bit more 
solder. 

Too little solderGood solder joint

If you’ve used too much solder, 
your joint might look like this. Or 
it might look blobby and uneven 
in it’s own unique way.

The risk of a joint like this is that 
the solder might create a 
bridge or “short circuit” between 
two spots on the board that 
wouldn’t otherwise be connected.

This will cause the electricity to 
take a different route than 
intended following the path of 
least resistance. This can create 
all sorts of problems FOR A 
CIRCUIT SOMETIMES allowing 
sensitive components or traces 
to get fried when the circuit is 
powered on.

Most of the time you can 
just add heat with your 
soldering iron to reflow 
the joints and they will 
separate. If you clean the 
solder tip ahead of time it 
will also pick up some of 
the excess solder.

If available, you can also 
try a solder sucker to 
remove the solder and 
try again. 

Too much solder
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If you are having any trouble 
getting a good looking joint, 
try adjusting the temperature 
of your soldering iron.

Your solder should go from 
solid to liquid, then back to 
solid again when you remove 
the heat. If there is any sort 
of gummy in-between, it’s a sign 
the iron may be set too low.

The next part to solder into place is 
the battery holder. 

The metal of the battery holder will 
contact the top (positive side) of the 
battery, connecting it to the circuit.

The bottom of the battery (Negative 
side) will contact the large gold 
pad (learn to solder kit’s logo). 

Make sure the battery holder is 
oriented as shown above before you 
solder it in. Otherwise the battery 
won’t be able to slide in from the tail 
of your jitterbug.

attention
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Trim up the LED legs just above the 
solder joint.

THESE LEADS HAVE A TENDENCY TO GO 
FLYING WHEN YOU TRIM THEM. To avoid 
a hazard, hold onto the end of 
each lead as they are being 
snipped and Wear safety glasses. 

CAUTION

NOTE: LEDs are diodes. They 
OPERATE as a sort of one-way 
valve for electricity. If they are 
put in BACKWARDS THE ELECTRICAL 
CURRENT WON’T PASS THROUGH and 
your leds won’t light up.

INSERT leds WITH THE LONG LEAD (THE 
POSITIVE SIDE OR ANODE) OF EACH LED 
GOING INTO THE SQUARE HOLES ON THE 
BOARD.



11
Switch | Jitterbug Instructions          

After the switch is in, if you want,
you can temporarily slide the battery
in to test the circuit. If everything is
soldered correctly, when you flip the
Switch, your jitterbug’s eyes should
light up!

If you do this, be sure to remove the
Battery again before moving on to the 
Next step. It’s never a good idea to
Solder on a circuit that’s connected
to power.

The final electrical component to the 
circuit to solder is the switch.

The pads for the switch are a tiny bit 
closer together than the other 
components and a little easier to bridge.

If this happened to the switch (or any 
other components) try cleaning off the 
tip of the iron and then sliding it between 
the bridged joints to reflow the solder 
and separate them.
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Next, Take your coil of wire and cut 
it into 3 equal pieces; these will 
become your jitterbugs legs.

Create a loop with each, slide them 
into the board, Then solder.

NOTE: these legs are no’t part of 
the electrical circuit. They instead 
serve the much more important 
function of making your jitterbug 
look cool.. The solder here is 
purely a mechanical connection.

After the legs are in, you can bend 
them and trim them any way you 
want, whether it’s meticulously 
shaped to look like the picture on 
the box or it’s standing on it’s hind 
legs ready for a fight. 

However you do it, it is a fact that 
everyone’s jitterbug is beautiful in 
it’s own way.

Do not body shame any Jitterbugs. They 
have very resilient circuit boards but 
very sensitive souls.

warning
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The last step is to slide in the 
battery (the side with the + sign up) 
and flip the switch into the on 
position.

If everything is right, the eyes 
should light up with life and your 
jitterbug will begin to skitter away 
on an adventure.

Success!

Note: your jitterbug will tend 
to move best on a smooth,
hard surface. Experimenting 
with it’s legs often changes 
how it moves and how fast it 
might go.

Before cleaning up your station, 
be sure to Allow your soldering 
iron sufficient time to cool down.

warning
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“Wait! It doesn’t work”

Don’t panic. Nobody has ever learned electronics (or any other practical art) 
without plenty of things going wrong. You’re not alone. 

Here are some quick debugging steps to work through:

Does nothing turn on?

Double check your solder connections at the LEDs and the motor. Electricity is lazy. If there is solder 
bridged across connections at one of these points, then the electrical current will take the shortest way 
home back to the battery through that solder bridge. This means none (or basically none) of the 
electrons will bother going through the motor or Leds and nothing will light up or buzz. — Take a look at 
page 11 for how to quickly fix a bridged solder joint

If nothing appears bridged, then take a closer look at the switch and battery holder. No gold should be 
showing. if they’re not soldered in fully, the voltage from the battery might not actually be making it to 
the components. — Remove the battery and touch up the solder joint

Do one or both of the LEDs not light up?

It could be that they were put in backwards. A quick way to test this is to take out the battery, flip it 
over and reinsert it. This will flip the direction of the current for the whole circuit. If the problem LED or 
leds light up now, they were put in backwards. Otherwise, they’re probably just not soldered in all the 
way and need a quick touch up.

Is your circuit always on, no matter how the switch is flipped?

This likely means you have a solder bridge at the switch. rather than needing to go through the switch, 
the electrons can just take the path around - imagine the switch is a locked gate and the solder bridge 
is a big gap in the fence next to it. — to fix this Take a look at page 11 for how to touch up the bridged 
solder joint

Do the eyes light up but your jitterbug refuses to jitter?

This usually means the motor is not fully connected to the circuit. This could be for a few different 
reasons:

(1) one of the wires didn’t get soldered in all the way — Remove the battery and touch up the solder joint

(2) you tried to solder to the insulation instead of the actual metal of the wire. Since insulation is there to
prevent electrical flow, all that soldering to the insulation does is melt stuff. — Try to touch up the joint 
so the metal end of the wire connects to the circuit

(3) One of the motor wires is torn, damaged or ripped out. These wires are pretty delicate. You’ll likely 
need a new vibration motor if you want this circuit to work. Please contact us and we’ll help you out.

Can’t figure it out? Need more help?

Take a picture, send us an email and We’ll be happy to take a look and try and figure out what went 
wrong and get your jitterbug jittering!

hello@learntosolderkits.com



Designs for all packaging, instructions and silicone reference mat, 
along with the 3D models used in their creation, were produced by 
Andy Colborn for Learn to Solder Kits, LLC.

They are licensed under a Creative Commons Attribution-ShareAlike 
4.0 International License. You are free to download, use, share, print 
copies and remix with attribution. 

Getting Started in Electronics by Forrest M. Mims III

This and his other books feature friendly hand drawn diagrams, beautifully simple explanations of 
electronics concepts plus dozens of circuits to play around with and build yourself. More than one 
generation of engineers owes a debt to Forrest Mims and this book for sparking their excitement in 
electronics.

Make: Magazine

Make publishes books and a monthly magazine showcasing endless projects guaranteed to spark
your excitement. If you ever get the chance, attend one of the Maker Faires they host all around
the world. You won’t regret it.

Instructables instructables.com

Here you’ll find thousands of projects built by amateur inventors, makers, tinkerers and
engineers covering electronics, 3D printing, crafting, gardening, woodworking, cooking,
and more.

We hope building this kit has brought you excitement and joy and maybe opened up new possibilities.

For more projects to build, check out our website at:

learntosolderkits.com

If you’re feeling inspired and in need of more, check out some of the things we love and explore a new world.


