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Parts List

1

Matrix Keypad
x1

Buzzer
x1

LDR
x1

Adhesive Square
x4

10k Potentiometer
x1

9V Cable
x1

9V Battery
x2

LCD Screen
x1

Resistors
220Ω x1 , 2.2KΩ x1

Male to Female
Jumper Wire

x14

Jumper Wire
x20

USB Cable
x1

Breadboard
x1

UNO R3
x1



Introduction

Turn the page to
get started!
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The Matrix Keypad
This project utilizes what’s called a matrix keypad. The 

keypad we are using has twelve buttons. However, there 

are only seven wires going to the Uno R3. How does this 

work? Instead of having each button wired to the Uno 

R3, this keypad uses overlapping wires to detect which 

ones are being pressed. 

When When you press a button, two of the wires make electri-

cal connection. Using the matrix keypad library, we can 

see which two wires are connected, and therefore which 

button is being pressed.
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Resistor Color Codes
This project includes two resistors, one 220 Ohm and 

one 2.2K Ohm. To differentiate between the different 

values, almost all resistors have colored bands. Each 

color correlates to a different digit, which allows us to 

identify the value just by looking at it. To decode the 

colors, we will use this chart:

The first two bands are the two digits that maThe first two bands are the two digits that make up the 

resistor value. The third band is the multiplier value. To 

find the value, take the two digits and multiply it by the 

multiplier. The value in the graphic shown is 23x10 

(red)(orange)x(brown) which means the resistor is 230 

Ohms. The last band is the tolerance. Not all resistors 

are perfect, so the actual value may be off by a few per-

cent of the cent of the value shown on the resistor. This color is usu-

ally either silver (±10%) or gold (±5%). For most proj-

ects, the value does not have to be exact and we can 

use a less accurate resistor
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Hardware
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Before you wire up the breadboard, you need to prepare the 
box that will be enclosing your project. You can use the Cre-
ation Crate box or any other box that you want, as long as it 
doesn’t let too much light in when it’s closed. Use your imagi-
nation! We will attach the keypad and the LCD using adhesive 
squares, so just make sure you don’t need this box for any-

thing else. Wire everything up in three steps:



Hardware
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Once everything is wired up, place your project inside the 
box. We need to mount the keypad outside of the box so you 
can type in the passcode, as well as the LCD so you can see 
the password and whether or not it’s unlocked (see next page 
for more details). 

The Uno R3, breadboard, and the sensors attached to the The Uno R3, breadboard, and the sensors attached to the 
breadboard go inside of the box. Run the wires from the 
keypad and from the LCD to the inside of the box. 



Hardware
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Adhesive Square
x1

Adhesive Square
x2



External Library
This month, we will be using the Keypad library by Mark 

Stanley and Alexander Brevig. We will install this library 

using the Arduino Library Manager. To access this 

window, go to Sketch > Include Library > Manage Li-

braries...

Now, using the search box in the top right corner, search 

for “keypad.” Find the library titled “Keypad” and click it. 

From the dropdown, select “Install.”
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Program
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Program
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Program
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Program
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Program
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Program
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What You Should See
If your project works correctly, you should see text on 
the LCD screen. If the screen is blank, or if you see dark 
rectangles on the screen, you need to adjust the con-
trast. Turn the potentiometer until you can clearly read 
text on the screen. 

The LCD should say that your device is locked. In this 
mode, the buzzer will start buzzing if you open the box 
without entering in the passcode. If the buzzer is buzz-
ing while the box is still closed, or if it doesn’t start buzz-
ing when you open the box, you will need to make the 
lightThreshold variable bigger or smaller.

The default passcode is “1234”. Change this in the code 
to any four digit number you want!

To unlock the device, enter the code. 

If you make a mistake while entering the code, press ‘*’ 
to clear the entered code. 

‘*’ will also lock the device once it’s unlocked. 

The ‘#’ key will toggle the backlight.

If you see these
rectangles, turn the 
contrast down.
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Monthly Challenge
Test your coding skills!

Write “Hello world” to the LCD screen. Write something 
to the second, third, and fourth lines (this can be what-
ever you’d like).

There are many other useful functions in the LCD library, 
so if you are interested, you can get more information at 
https://www.arduino.cc/en/Reference/LiquidCrystal.
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Exercises
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Exercises
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Sneak Peek

Here’s a sneak peek at next month’s project!
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