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This is an easy little project for Arduino beginners that only costs about $12 to
make. When a person enters the correct code on the keypad, the box will play a
secret message. It could be used as part of a scavenger hunt or could be modified

to trigger a door to open or trigger a servo with just a few changes.

| used an Arduino Mini Pro for my project, but | think an Arduino Nano is a better
choice for most beginners because it has a build in USB port for easy
programming, so | wrote this instructable with that in mind even though some of

my pictures show a Mini Pro.

Teacher Notes

Teachers! Did you use this instructable in your classroom?

Add a Teacher Note to share how you incorporated it into your lesson.

Step 1: Parts Needed

® Project Box (Free if you are creative)

e Arduino Nano (http://www.ebay.com/itm/MINI-USB-Nano-V3-0-ATmega328P-
CH340G-5V-16M-Micro-controller-board-Arduino-
T1-/181846906547?hash=item2a56eb96b3:g:IrBAAOSwWBahVL6BH) ($3)

e MP3 Sound Module (http://www.ebay.com/itm/MP3-Voice-Module-Amplifier-
Serial-SPI-FLASH-32-Mbit-3W-USB-for-Arduino-

/2014767609432 trksid=p2141725.m3641.16368) ($6)

e Speaker (http://www.ebay.com/itm/2-Pieces-Round-Micro-Speaker-
Loudspeaker-28mm-80hm-8R-1W-DIY-Arduino-Repair-
HM-/201547220342?hash=item2eed268576:9:visAAOSWIUFW8gvk) ($2)
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e Keypad (http://www.ebay.com/itm/New-4-x-4-Matrix-Array-16-Key-Membrane-

Switch-Keypad-Keyboard-for-Arduino-
AVR/151747134810?_trksid=p2045573.c100034.m2102&_trk-
parms=aid%3D222007%26algo%3DSIC.MBE%26a0%3D1%26as¢%3D36866%2
6meid%3Dc4a0a16b02604ec2b7fe27df868d1349%26pid%3D100034%26rk%3
D5%26rkt%3D8%265d%3D191521202007) ($1)

LED of your choice (50.05)

USB Cable (Hopefully you have one laying around)

A few jumper wires (same)
1 resistor for the LED ($0.05). You can use this calculator (http://led.linear1.org
[1led.wiz?VS=5;VF=2.0;1D=20) to figure out the resistor value depending on the

LED color you choose. | think | used a 1K Ohm resistor to dim the LED

somewhat.

Total Cost; ~$12

Step 2: How It Works

When you plug in the USB cable, the Arduino powers up and runs the program
which waits for input from the keypad. If the program gets the right keypad
presses in the right sequence, it then connects one of the signal pins on the MP3

Sound Module to ground which plays a sound file through the attached speaker.

Step 3: Load Sound Files on Sound Player Module
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Connect the MP3 Sound Module to your computer. It should automatically be
recognized as a USB drive. Copy the mp3 file you want to play onto the module
and rename it "0001.mp3". If you want to elaborate on the program and create
multiple combinations with multiple messages you can copy more files to the
modaule. Just name them sequentially (i.e. "0002.mp3"" 0003.mp3", etc). These
sound files correspond to the physical pins (K1 - K7) on the sound module. If you
connect pin K1 to ground it will play the first sound file. If you connect pin K2 to
ground it will play the next one and so on. For advanced users, you can use a
serial connection on the module to play any number of sounds. Here is a link to
an English translated version (https://drive.google.com/file/d
/0B6aBIWII8MiSMFBZMTJTRDZoRkO/view?usp=sharing) of the user guide for the

module | used if you are interested in learning more.

Step 4: Prepare Your Power Source and Box

4/8 2020.05.03.9:14



$12 Secret Code Box : 8 Steps (with Pictures) - Instructables https://www.instructables.com/id/12-Secret-Code-Box/

5/8

You will need to supply 3.3 - 5 volts of power for this project. You can connect a

3.7v lithium ion battery if you want your box to go anywhere. For my needs, a
long USB cable was just fine and | had one lying around that | could use. This
might be a good time to drill a hole in your project box slightly bigger than the
cable you are using. Be sure to make enough room for the plug end of the cable.
You can also do what | did and cut off the plug end to make it easier to get
through a smaller hole. You can then strip the jacket off the red(+) and black(-)
wires and connect them directly to the VIN and GND pins. If your edges are sharp,
consider adding a rubber grommet to prevent the box from cutting into your
cable. Then feed your cable through the hole and tie a small overhand knot so

that the cable can't be pulled back out through the hole.

You might also want to drill a hole for your LED at this point.

Step 5: Program Arduino
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&9 keypad_stephen | Arduin 1.6.9 - O >

File Edit Sketch Tools Help

Auto Format Ctri+T
| Archive Sketch
Keypax_stephy Fix Encoding & Reload

#include <Key Serial Monitor Ctrl+Shift+ ad
frenelugs <H seral plotter Ctrl+ Shift+L
743t _PESSWST Board: "Arduing Pro or Pro Mini" ¥
it Processor: "ATrmega328 (5V, 16 MHz)" »
int position Port: "COMIT" »
bool match = Get Board Info
const byte ny Programmer: "AVRISP mkll" -]

Burn Bootloader

[ fkeyvnap defines the key predsed acecording to the row and columns just as appears on the keypad
char keymap[numBows] [numCols]=

{

FA . 12 tar, "'l

{Iélf IE\II|| I;:'Ir IEI]_r

7Y, rgr, tgv, gy,

£Ye SOty MY DT

bi

f/Code that shows the the keypad connections to the arduino terminals

byce rowPins[numBows] = [9,8,7,6}; //Bowa O to 3

bvte colPins[numCols]= [5,4,3,2]: //Columns 0 to 3 "

Arduino Pro or Pra Mini, ATmag W, 16 MHE_'J on CORA1

Download and install the keypad library from this site
(http://playground.arduino.cc/Code/Keypad). Load the attached Arduino
program. Be sure to choose the correct COM port and Arduino Nano as the board
in the Tools menu of the Arduino IDE. | won't be covering the details of how to
use the IDE in this instructable. There are plenty of good resources elsewhere for
that.

keypad_stephen.ino
(https://cdn.instructables.com/ORIG/FYP/49M9/IQ6WS9E6
/FYP49M9OIQ6WS9ESG.ino)

Step 6: Connect Everything Together
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Solder your resistor to the positive side of your LED.

Make the following connections.

Keypad ribbon cable <--> Arduino Nano pins D2 - D9

Sound module VCC <--> Arduino Nano pin 5V

Sound module GND <--> Arduino Nano pin GND

Sound module K1 <--> Arduino Nano pin D10

Sound module SPK1,SPK2 <--> Speaker wires

LED Positive w/ resistor <--> 5V on Nano 6 pin header (see image above)

LED Negative <--> GND on Nano 6 pin header

Mount everything in the box. | used double sided foam tape for the PCB boards. |
also 3D printed a special mount for the sound module and used E6000 glue to
attach that to the side of my box. | wouldn't recommend using hot glue or super
glue if you are using a metal case like me since it won't stick for more than a day

or so.
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Step 7: Mount Your Box

On my project box | made keyhole slots so | could easily mount this to a wall if |
wanted to. You can do the same thing by drilling one hole slightly bigger than the
diameter of the screw head you want to use. Then drill one or two more slightly
smaller holes that are on center but above the original hole. See the picture above

if that doesn't make sense.

Step 8: Further Development

Now that you have your secret code box working, why not modify the project to
do something else? You could turn on a light by using a relay. You could control a
programmable LED strip to run a pattern based on which number you press. You

could make a box that only opens when you enter the right code.

| hope you had fun building this project!
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