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Read This First Basic Circuits

Make electricity flow through a simple circuit to light up an LED.  
You’ll use 4 hookup wires.

PROJECT

01 Build a Glowing Circuit

Battery Pack

Negative 
Port B–

Microprocessor

3 LEDs

2 Negative Ports M–Speaker

Input ports (I1, I2, I3) for 
connecting external components

Programming Ports A–E

2 Positive Ports M+

Your Wire Hookups diagram for 
each project shows your port-to-
port hookups. Only use the wires 
included in your Tiny Circuits kit.

Always remove all the wires from the 
modules before building a new circuit. 
This allows the computer to reset itself.

Action
If you did it right, you should see LED1 glowing bright red. Is it glowing? 
If so, you’ve created your first circuit!

Electricity is the invisible energy you use every day. It’s all around 
you, but where does electricity come from?

Electric Current
When electric current is flowing, it can 
power computers, lights, cars, and 
more. But electric current can’t just 
flow into your devices and stop there. 
For electricity to work, the current of 
electrons has to keep moving in a 
circle or an electric circuit.

The battery acts like an electricity pump. A battery has too many electrons on one 
side, and not enough on the other side. When you connect the wires to the battery, 
the electricity will travel from the negative terminal of the battery through the wires 
to the positive terminal.

Electric Circuits
In an electric circuit, electrons start their journey by flowing out from the  
negative terminal of the battery. They travel through a loop of conducting material  
(usually metal wires), giving up energy along the way. 
When the electricity flows through the wires from the negative terminal of the battery,  
around the loop, and back to the positive terminal, it is called a complete circuit. 
If a wire gets disconnected, or if something blocks the flow of electrons (such as an ON/OFF 
switch), the atoms can’t keep passing their electrons. When this happens, all the electrons— 
and the electricity—come to a screeching halt! The circuit is no longer complete.

Electricity

Everything, and we mean everything, is made of teeny-tiny parts 
called atoms. Atoms have even smaller particles called electrons. 
Some atoms don’t hold on to their electrons very tightly, and electrons 
can jump from one atom to another. This movement of electrons from 
one atom to another is electricity. When a bunch of electrons are  
moving in the same direction, you have an electric current.

What's Going On?
Wires can conduct electricity back and forth, 
but some electronic components can move 
electricity in only one direction. These one-way 
components are called semi-conductors. Diodes, 
such as LEDs, are semi-conductors. When LEDs 
are installed correctly, they light up when current 
flows through them. If they are wired into the 
circuit incorrectly, the current stops.

T-Connector Builds
The components have T-connectors 
so you can build different 
configurations. Experiment!

The Speaker
A speaker is a transducer. A transducer converts, or 
changes, electricity into something else. A speaker 
converts electricity into sound waves.
A speaker uses a regular magnet and a wire coil 
called an electromagnet (a magnet that only works 
with electricity) to make sound. The electromagnet 
is attached to a flexible cone of paper or thin plastic. 
When electrical pulses flow through the circuit, the 
electromagnet becomes energized and is attracted to 
(pulled) and repelled by (pushed) the regular magnet. 
This push and pull shakes the cone, producing sound 
waves you can hear!

WIRE HOOKUPS

1 Press the metal end of wire 1 firmly into the 
port on the negative side of the battery: B-.

2 Plug the other end of the wire into a 
negative microprocessor port (M–).

3 Plug one end of wire 2 into program port A 
and plug the other end into port D.

4 Plug wire 3 into program 
ports C and E.

5 To complete the circuit, plug one end of 
wire 4 into a positive microprocessor port 
(M+) and the other end into the positive 
side of the battery: B+. 

M-B-

DA

EC

B+M+

1. Use a Phillips screwdriver to unscrew the battery compartment door. 
2. Insert two new 1.5V AAA (LR03) batteries in the battery compartment. 

Make sure the polarities of the batteries match the diagram inside the 
battery compartment. 

3. Replace the battery compartment door and screw it on.

Battery Installation

If a circuit isn’t working correctly, do these things first:
 Check the Wire Hookups diagram to make sure all the wires are  
connected to the right ports.

 Check the wires ends to make sure they are securely pushed all the way 
into the ports.

 Remove ALL the wires and start over. This helps the computer reset itself.
 Make sure the batteries are fresh. 

Troubleshooting

Battery Cautions
 To ensure proper safety and operation, an adult must carry out the battery replacement.
 Never let a child use this product unless the battery door is secure.
 Keep all batteries away from small children, and immediately dispose of any batteries safely.
 Batteries are small objects and could be ingested.
 Do not recharge non-rechargeable batteries.
 Remove rechargeable batteries from the toy before charging them.
 Rechargeable batteries are only to be charged under adult supervision.
 Different types of batteries or new and used batteries are not to be mixed.
 Do not mix old and new batteries.
 Only use batteries of the same or equivalent types as recommended.
 Do not mix alkaline, standard (carbon-zinc), or rechargeable batteries.
 Insert batteries with the correct polarity.
 Remove exhausted batteries from the toy.
 Do not short-circuit the supply terminals.
 The toy is not to be connected to more than recommended number of power supplies.
 Dispose of used batteries in accordance with all local, state, and federal laws.

Instructions for Parents
Please read over the activities prior to your 
child’s experimentation. Because children’s 
abilities vary so much, supervising adults 
should exercise discretion as to which 
activities are suitable for their child.

Make sure your child 
understands the following:
 Connect the wires only as 
directed in the instructions.

 Not all wires will be used  
in every activity.

 Not all component ports will 
be filled in every activity.

 Do not short circuit  
the battery.

 NEVER stick the wires  
into any electrical outlet  
or socket.

For each project, use these best practices:

Connect

1 Look at the Wire Hookups 
diagram to see the layout. 

The first wire you plug in will ALWAYS be  
from the negative side of the battery (B–)  
to one of the negative microprocessor ports (M–). 

Check

Power

2 Starting with the first connection, 
press the metal end of a  
wire securely into the hole  
indicated. Press the other  
end of the wire into the  
hole specified in the diagram. 

4 Before you hook up the last wire, STOP and check to make sure you’ve 
hooked up each connection correctly.

3 Repeat step 2 for each 
hookup EXCEPT the last one. 

Hold the wires 
by the collars 
when plugging 
them in and 
pulling them out. 

5 Connect the last wire to the power source, which is the positive side 
of the battery (B+). The last wire you plug in will ALWAYS be the 
positive side of the microprocessor (M+) to the positive side of the 
battery—B+.
 On some builds, the Action starts as  
soon as the last hookup is made.

 Other projects have an Operate section with numbered instructions.
 Games feature a Gameplay section.

This circuit changes 
the programming wires 
to light up three LEDs 
at once.

PROJECT

02 Make it Three!

Action
Electric current goes 
to all three LEDs at the 
same time.

PROJECT

04 Beep & Flash!

Build a circuit that sends 
electricity to both the 
LEDs and the speaker.

Action
The program sends 
electrical pulses through 
two outputs, so the 
speaker and LEDs are 
energized together. 

PROJECT

03 Countdown

The LEDs light up one 
at a time:  3  2  1  
rest  repeat.

Action
Electric current goes 
to each LED, one at a 
time, and then repeats.

M-B-

DA

B+M+

Main 
Build

One 
Button 
Build

Full 
Build

Game 
Build

What's Going On?
This loop of electricity flows from the battery, through the wire, to the 
microprocessor, and back to the battery is an electronic circuit. In order to 
understand what’s going on, you first need to know a bit about electricity. 

The Microprocessor
In this kit, all circuits go through the 
microprocessor. A microprocessor is 
a tiny but powerful computer. It has 
electrical connection points where 
it can receive information (INPUT) 
and transmit information (OUTPUT). 
Information comes to and leaves the 
microprocessor in the form of electrical 
pulses and signals. 

To select a program, you’ll use a wire 
to connect one program port to another. 
Each program runs on a different 
combination of program connections.

Electronic Components
Throughout the circuit, different parts 
called components can be added.  
Some components regulate the flow 
of energy. Some components turn the 
electrical current into other forms of 
energy, like light, heat, or sound. 
In the circuit you just built, the component 
was a light-emitting diode (LED). LEDs 
give off light when electricity passes 
through them.

Central Processing  
Unit (CPU) 
This is the brains of the computer.  
The CPU does all the calculating 
and makes all the decisions.

Read-Only  
Memory (ROM) 
This built-in memory stores the 
information needed for each project.

Random-Access  
Memory (RAM)
Your microprocessor  
uses temporary memory  
to remember things that  
you input into the  
microprocessor, such as  
which program to run. System Clock

The clock sends out pulses of electricity at regular 
intervals. All the components need these electric 
pulses in order to perform work. 

Inputs tell the computer what to do.

Outputs allow the microprocessor to turn things on. 

What’s Going On Inside the Microprocessor? 
This tiny microprocessor has the same building blocks as even the biggest computers:

Let’s use the example of Project 1 to see how it all works. When you hook up all the wires, here’s what happens:

What’s the Program?
A program is a list of instructions 
that tells a computer what to 
do. At the factory where it was 
manufactured, your microprocessor 
was programmed to perform 
certain tasks.

1 The wires going to B– and B+ provide electricity 
for the microprocessor to work.

2 The microprocessor senses the wires in programs 
A–D, C–E as INPUTS. It sends a signal to the 
RAM (temporary memory) to remember that wires 
A–D, C–E are connected together.  

3 Then the CPU (brain) goes to the ROM (long-term 
memory) and looks up what it should do when 
programs A–D, C–E are connected.

4 ROM tells the CPU to send electric current to 
LED1 (output). 

5 LED 1 lights up!

Always remove all the 
wires from the modules 
before building a new 
circuit. This allows the 
computer to reset itself.

In a diode, current flows in only one direction.

Current can't flow 
in this direction.

M-B-

BA

ED

B+M+

WIRE HOOKUPS WIRE HOOKUPS

M-B-

BA

EC

B+M+

WIRE HOOKUPS

RAM

CPU
ROM

INPUTS OUTPUTS

CLOCK

CONE
COIL

MAGNET

Do not disassemble or alter any 
electronic parts. Alteration could 
cause the toy to stop functioning 
permanently or overheat. Battery 
leakage could occur.
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I'm an 
electron!

I'm an 
electron!

I'm an 
electron!

I'm an 
electron!

We,re electricity!



How Conductance Regulates Current

PROJECT

05 Conductance Detector

See how electric current moves through different materials!

Operate

1 Touch the loose end of the wire from I1 to the loose end 
of the wire from M–. You should see all three LEDs light 
up. You’ve made a complete circuit.

2 Now touch both of the loose ends to a metal coin. 
Do the LEDs light up now? 

3 Touch both loose ends to other metal objects, 
such as aluminum foil, a metal photo frame, a 
metal bracelet or earring.

4 Touch both wires to the metal blades of a pair of 
scissors, and then test the plastic handles of the 
scissors. What do you notice?

WARNING
DO NOT STICK 
YOUR WIRES INTO 
A WALL OUTLET!

What's Going On?
When you touched the two wires to metal 
items (conductors), the current moved 
through the object from one wire to another. 
The plastic scissor handles are insulators—
so the current can’t flow to the LEDs.

Conductors & Insulators
Electric current travels through some materials quite easily. These 
materials are called conductors. Metals like copper, silver, aluminum, 
and gold are good conductors. A material that does not transmit 
electricity is called an insulator. Plastic, rubber, and glass are good 
insulators. That’s why the metal wires (conductors) in your kit are 
wrapped in plastic (insulator)—to keep the electricity inside the wire.

What's Going On?
When you touch the wires to a conductive object, electric 
current flows through the object and to the microprocessor. 
The computer measures the amount of returning electricity. 
The strength of the electric current (analog input) is shown 
as the number of glowing LEDs (digital output).

Electricity on  
the Move!
Conductance is a measure 
of how easily electricity can 
flow through a material. 

Three LEDs  
Some materials, such as metals, 
allow electricity to flow easily.

One or Two LEDs  
Some materials resist the flow 
of electricity. The greater the 
resistance, the more difficult it is for 
electrons to move.

No LEDs  
Insulators, like plastic or glass, 
have very high resistance to the 
flow of electricity.

What's Going On?
The graphite in your pencil 
is a great conductor. As you 
move your second wire along 
the graphite, you’re sending 
different amounts of electricity 
back to the microprocessor. The 
program produces a different 
tone based on the amount of 
electric current it detects.

What's Going On?
Each push button in a circuit acts like an ON/OFF switch. You can press 
one button, but the electricity will stop at the second button if it is not 
also pushed. This is an example of AND logic. The push buttons are 
connected to each other in the circuit. You must press Button A AND 
Button B to light up the LEDs.

What's Going On?
In your microprocessor,  
sound vibrations are stored  
as complex pulse sequences.  
Each input plays a different sound.  
When you select an input, the microprocessor  
quickly sends the pulse sequence of that sound to your speaker. 
The pulses cause the speaker cone to vibrate, which emits 
vibrations—sound waves—into the air. 

Adding Components to the Circuit

PROJECT

08 Push Button

Discover for yourself 
how a push button 
controls current flow.

Operate

1 Press Button A. 
As long as you’re 
pushing the 
button, all three 
LEDs light up.

M-B-

I1

DB

M-

B+M+

P1

P2

PROJECT

10 Series Push Button

Hook up two push buttons in a series. 

Operate

1 Press Button A and see 
what happens. 

2 Now, release it and press Button B. 
Did anything happen? 

3 Now, press both buttons at the 
same time!

PROJECT

12 Sound Effects

Your microprocessor is 
programmed to carry 
different sound effects. 
Here are a few of them!

Operate

1 Press the button to hear the 
dog bark sound. 

2 Move the wire from I1 to I2 
and press the button to hear 
maniacal laughter.

3 Move the wire from I2 to I3 
and press the button to hear, 
um, something else!

What's Going On?
This is an example of OR logic. Both buttons are 
connected to the LED array. If you push Button A 
OR Button B, electric current has a path to the  
LEDs and back to the battery. If both buttons are 
pushed, the current will flow through both paths. 

PROJECT

11
Parallel  
Push Button 

Hook up two push buttons in a parallel circuit.

Operate

1 Press one 
button and see 
what happens. 

2 Now, release 
the button, 
and press the 
other button. 

3 Now, press 
both buttons at 
the same time!

What's Going On?
Inside the button is a tiny piece of metal. When the button is pressed, the little 
piece of metal touches both of the wires that go into it. This completes the 
circuit and makes a bridge that lets electricity flow to the LED. When the button 
isn’t being pressed, the metal doesn’t touch the wires and the electricity can’t 
flow through. This is the same as turning the power ON and OFF.

A push button is a simple way to 
connect and disconnect wires.

Our everyday lives are full of buttons 
just like this: doorbells, keyboards, 
TV remotes all have buttons. 

Our everyday lives are full of buttons 
just like this: doorbells, keyboards, 
TV remotes all have buttons. 

Fun & Games

PROJECT

13
Persistence 
of Vision

Change the frequency to make a flashing 
light look like it’s always on.

Operate

1 When you first 
complete the circuit, 
you’ll see LED1 
flashing slowly. 

2 Press Button A 
to speed up the 
flashing. Keep 
pressing and 
releasing Button 
A until the LED is 
flashing so quickly 
that you can  
no longer see  
the flashes. 

3 To slow down the 
flashing, press 
Button B.

M-B-

B+M+

I1 P1

M- P2

I3 P3

M+ P4

CB

What's Going On?
When the intervals between 
flashing lights are extremely 
small, the flickers appear 
to fuse into a continuous 
light. For a split second after 
the flash has disappeared, 
your eyes are still sending 
the light signal to your 
brain. This effect is called 
persistence of vision. 
Persistence of vision is what 
allows you to watch movies, 
animation, and television. 

Fluorescent light bulbs 
are flashing all the 
time. Half the time they 
appear to be on, they 
are actually off and 
conserving energy. 

PROJECT

14 Magic Message Wand

Paint secret messages in the air!

Operate

1 Connect the battery pack and microprocessor 
together into one module.

2 Pick up the module and wave it quickly back 
and forth while you look straight ahead.

3 Watch the LEDs. The image will change every 5 seconds 
as the program scrolls through 6 different patterns.  
The faster you wave the module, the more  
“solid” the images will appear.

In this experiment, your microprocessor has been programmed 
with symbols that will be sent through your LED module. To see 
them, all you have to do is wave the magic message wand!

M-B-

DA

CB

B+M+

I1 WIRE 1

M- WIRE 2

WIRE HOOKUPS

PROJECT

06 Conduct-O-Meter

Operate

1 Gather small items and place them where the ends of the loose 
wires can touch them. Examples of materials to test include 
metal toy car, pencil lead, eraser, soda can, penny, plastic toy, 
fruit, a glass of salt water, a glass of plain water, aluminum foil.

2 Touch the ends of the two 
wires to either side of an object 
to see how many LEDs light 
up. A very conductive piece 
will illuminate all three LEDs. 
An object that resists the flow 
of electricity will light  
up fewer—or no—LEDs.

How many LEDs can 
you light up?

M-B-

DC

B+M+

I1 WIRE 1

M- WIRE 2

WIRE HOOKUPS

Operate

1 Use a pencil to draw a  
straight line on a piece of 
paper. Press down hard so 
your line is thick and dark—
you want a lot of graphite on 
the page. If you have a pencil 
with a soft 4B lead, try that. It 
will lay down a lot of graphite.

2 Touch Wire 1 to one end of 
the line, and then touch the 
tip of Wire 2 to the opposite 
end. You should hear a tone. 
(If you don’t, lay down more 
graphite.) Move the tips 
nearer and farther along the 
line to change the pitch.

Use a pencil to draw music you can hear!

M-B-

I2

DA

EB

M-

B+M+

WIRE 1

WIRE 2

PROJECT

07 Circuit Songs

WIRE HOOKUPS

WIRE HOOKUPS

PROJECT

09 Ding-Dong

Knock, knock. Who’s there? 
A doorbell!

Operate

1 Press the button to hear the 
doorbell chime once. In this 
circuit, the program sends 
electricity to the speaker, 
and the push button acts as 
an ON/OFF switch.

M-B-

I1

EC

M-

B+M+

P1

P2

WIRE HOOKUPS

M-B-

I1

M-

B+M+

P1

P3P2

P4

DB

WIRE HOOKUPS

M-B-

B+M+

I1 P1

P4M+

P2M-

I3 P3

DB

WIRE HOOKUPS

PROJECT

17
Fart-Sound 
Frenzy Game

Test your reflexes! 
Press the button every 
time the speaker plays 
a fart sound!

Gameplay

1 When you push the button, 
the speaker will play 3 
tones and then begin 
playing random sounds.

2 Each time the fart sound 
plays, you have 1 second 
to push the button to 
register a “hit.”

3 The game speeds up after 
each “hit,” so be ready.

4 If you don’t press the button 
within 1 second, a buzzer 
will sound and the game 
is over.

5 A few seconds after the 
buzzer sounds, the game 
will “fart” your score—one 
fart for each “hit”!

M-B-

B+M+

EA

I1 P1

M- P2

PROJECT

18 Drag Race Game

M-B-

B+M+

DA

I1 P1

I3 P3

M- P2

M+ P4

Compete to see who can get off the starting line first—
just like a real drag race!

Gameplay
Number of players: 2
Overview: Be the first 
to push the button 
when LED1 lights up.
Player 1: Button A 
Player 2: Button B

Scoring
After 10 “races,” LED1 will flash the number of points scored 
by Player 1, and then LED3 will flash the number of points 
scored by Player 2.

1 When the circuit is connected, 
LED3 will light up, then LED2, 
and then LED1.

2 As soon as LED1 lights up, 
each player pushes their button. 

3 The player who presses first 
while LED1 is lit is the winner! 

Racers Ready?
ACTION

Player 1 wins

Player 2 wins

SCORE

Player 1 scores 1 point

Player 2 scores 1 point

SOUND

1 beep

2 beeps

WIRE HOOKUPS

WIRE HOOKUPS

PROJECT

19 Trap It Game

Trap three flashing LEDs faster than your opponent!

Gameplay
Number of players: 2
Overview: “Trap” your light 
when it flashes.
Player 1: Button A 
Player 2: Button B
Player 1 tries to trap LED 1.  
Player 2 will try to trap LED3.

Scoring
After one player has trapped 
five LEDs, LED1 flashes the 
number of points scored by 
Player 1, and LED3 flashes 
the number of points for 
Player 2. 

1 Player 1 starts the game 
by pressing Button A. 
The module will made 
three tones and a beep. 
The LED module will 
randomly flash.

2 When your LED is lit (1 
or 3), quickly press your 
button to “trap” it. If the 
trap is successful, you’ll 
hear a high-pitched tone. 
If the trap is missed, the 
tone is low.

3 Each successful trap 
speeds up the game. 
The game is over when 
one player has trapped 
five LEDs.

M-B-

B+M+

CA

I1 P1

I3 P3

M- P2

M+ P4

WIRE HOOKUPS

PROJECT

20 Action Sound Game

Beat the computer! When you hear a 
sound, you must quickly press a button. 
If you take too long—GAME OVER!

A few seconds after the buzzer sounds, 
the ding-dong sound will count out the 
total number of “hits.”

Gameplay
Number of players: 1 or 2 (one player 
can play both buttons)
Overview: When you hear your sound, 
press your button.
Player 1: Button A.  Player 2: Button B.
Player 1 responds to dog bark sound. 
Player 2 responds to fart sound.
Press Button A to start the game. The 
speaker will play one of five randomly 
selected sounds: dog bark, cymbal, fairy 
twinkle, fart, or siren. When you hear 
your sound (dog bark or fart), push your 
button. If you push at the wrong time, a 
buzzer will sound, and the game is over!

M-B-

B+M+

BA

I1 P1

I3 P3

M- P2

M+ P4

WIRE HOOKUPS

WIRE HOOKUPS

M-B-

B+M+

BA

DC

WIRE HOOKUPS
Generate a random number from 
1 to 6 through chance—just like 
rolling dice! Wire up this circuit 
to look a whole lot cooler at your 
next Monopoly tournament! 

PROJECT

16 Electronic Dice

2 When the lights stop 
flashing, refer to the chart to 
determine your 1–6 number.

3 Push the button twice if 
you’re playing a game that 
requires two dice.

Operate

1 When you push the 
button, the LEDs will 
start flashing randomly. 

= 1
= 2
= 3
= 4
= 5
= 6

Use this program to 
make up your own 
games! For example, 
play with friends to 
see who can get 
to 21 first. (Grab a 
piece of paper and a 
pencil for adding up 
the numbers).

M-B-

ED

B+M+

I1 P1

M- P2

WIRE HOOKUPS
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PROJECT

15 Coin Flip

This program also works great 
for playing Truth or Dare.

Do you ever just need to flip a 
coin to make a decision— 
like who’s going to take out 
the garbage? LED1 is  
heads. LED3 is tails.  
Decision made!

Build an electronic 
decision maker!

Operate

1 Push the button. The LEDs will 
blink rapidly, and you’ll hear 
a clicking sound. Then they’ll 
slow down. When the decision 
is made, you’ll hear a tone and 
either LED1 or LED3 will stay lit.

M-B-

EB

B+M+

I1 P1

M- P2

WIRE HOOKUPS

What's Going On?
The LEDs flash a rapid sequence of lights. The wand appears to be flickering in random pattern, 
but if you move it quickly back and forth, you’ll see the lights coming from their first position as 
they move into their final position. Your brain puts it all together and sees the whole picture.

Button A Button B


