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ABSTRACT   

A 2-D picture comprisesof LEDs stacked together to form pixels, which we see in a normal led display.The 

arrangement of these LEDs in a 3dimensional manner will lead to a 3-Ddisplay, where we can  see pictures in 

more realistic and better way. Our project is about the same idea,where  we form a cube of LEDs of 

dimension5x5x5(i.e.,125LEDs).We are designing this cube and multiplexing it with the help of Arduino, to 

perform various patterns and animations and it is controlled overvoice. 
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1. INTRODUCTION 

The project is a 3-D LED CUBE DISPLAY(5x5x5voxels) which displays different patterns which are coded on 

to the Arduino Mega through Arduino code. This LED cube is like a LED screen, by stacking LEDs in a certain 

order so as to make it look like a 3D display. In normal displays the pixels are stacked as close as possible in 

order to make it look better. Since it is cube, spacing between the pixels(referredasvoxelsin3d) should be more 

by that it is easy to see the layers behind and voxel fidelity is maintained. Since it is alot more work making a 

LED cube than a LED display, they are usually of low resolution. Our LED cube in 5x5x5 consists of 125 LEDs, 

an order of magnitude harder to make. A LED cube does not have to be symmetrical. It is easy to create a 7x8x9, 

or even oddly shaped ones. Here we have 5x5x5 shape done. The code was written in the SKETCH a platform 

for writing code in Arduino. The patterns are displayed on the 3D structure. The messages can be changed as per 

user need by rewriting theArduino in-built memory. The complete display system circuit is run on a power 

supply of 5V, 2A which is provided externally. The input to the cube is given through is mic which is connected 

to a computer system. There are a total of 14 patterns coded into the Arduino. Every pattern has been assigned 

to a codeword, so when that particular pattern is spoken over the mic that particular pattern is displayed over the 

cube. This is very eye catching and have made it in a unique way of displaying message by making it voice 

activated.   

2. SCOPE OF WORK 
When the LED cube is flashed with required speed, the image of 3-D image is displayed. When the parameters 

for flashing the LEDs are set to the requirements, the processing is done and the output is displayed. Thus, the 

scope of our project is it can be used as a display device. As shown in Fig.2.1(THE MAN WITH NO 
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SHADOW BY MAKOTO TOJIKI,2009 <http://www.makototojiki.com/man.html>), with the larger 

dimensions, the cube has a great display. 

                              

   

 

      Fig.2.1 

The cube will have three modes of operation-off, programmed patterns, and response to voice input. There will 

be several animations that can be cycled through during the operation of the cube. Microphone is used for voice 

input. Different patterns are displayed for different code words as inputs which are already programmed in 

python code. The mode of operation of the cube as well as cycling animations will be controlled by Arduino 

script through Arduino mega 2560. 

As shown above in Fig.2.1, we see that the image displayed is more clear than the image we see in normal 2D 

display devices. This type of display has made the picture or an image to be very realistic. This realistic 

perception about an image or any other signal gives better understanding in the concept or we can also say that 

the message is delivered without any doubts. 
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3. PROPOSED WORK 

3.1 Working of cube 

The cube has a total of 5 layers, with 25 LEDs in each layer which gets it to a total of 125 LEDs. The display is 

multiplexed so it requires only one connection for a layer. Once the cube is done, the cube is multiplexed with 

Arduino Mega 2560. Each layer of the LED cube is controlled an NPN transistor. Through Arduino script, the 

required programming is done to obtain the flashing the cube. Each LED’s spatial point is located and given in 

the code for achieving the different patterns. This code is dumped into the Arduino board. For each pattern 

created in the Arduino code, a code word is assigned. The input to the cube is given through a mic. So, when the 

code word is spoken in the mic the pattern related to that code word is displayed over the cube. 

 

 

 

     Fig3.1.1. Block diagram 

 

 The code is dumped to arduino mega through computer. 

 Arduino is used for multiplexing the LED’s by the codes. 

 25 column and 5 row inputs are given to LED cube from Arduino mega. 
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3.2 THE HARDWARE SETUP 

The LED cube is made up of 125 LEDs arranged into 5 layers. Each layer has 25 LEDs. Since each LED in the 

layer is connected, only one supply can be given to each layer. Each layer is in turn connected to resistor and 

then it is connected to npn transistor. Each emitter in the transistor is provided with ground connection. All these 

connections are made on a PCB board. From PCB each layer which is connected to transistor which in turn is 

connected to Arduino Mega 2560. Also each LED is connected to the input/output port of Arduino Mega.  

 

 

Fig 3.2.1 Hardware setup  

 The connections are shown in the Fig.3.2.1(LED CUBE 5x5x5 on EasyEda by 

 BEE_MB,<https://easyeda.com/BEE_MB/>). 

 All the 25 column inputs are connected to 330 ohm each and is given to Arduino. Digital inputs     from 

pin 22-46. 

 All the 5 rows inputs are connected to NPN transistors, then each are connected across 1k ohm resistors and is 

given to Arduino digital inputs from pin 47-51. 
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3.3 FLOW CHART 

 

4. HARDWARE AND SOFTWARE REQUIREMENTS 

     Table:4.1 

HARDWARE REQUIREMENT SOFTWARE REQUIREMENT 

1. ArduinoMega2560 

2. LEDs(nos.125) 

3. Transistor(NPNtransistor-5) 

4. Resistors330ohm(25) 

5. 1kohm(5) 

6. Jumpercables 

7. PCB 

 

1. Python 

2. Arduino 
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5. RESULT 

When the program is compiled in command prompt it asks us to speak the code word in the mic, and once 

spoken it verifies whether the given input is valid or not. If the given input is invalid it is taken as 0 and noting 

is displayed over the cube, if  the given input is valid then the pattern linked to the code word is displayed over 

the cube Fig.5.1. 

Once the pattern is displayed completely it again asks for another input, so basically we can give input one after 

the other without any delay. After a pattern is displayed over the cube it waits for another input, in the mean 

time the cube remains idle(offstate). 

 

     Fig.5.1 

6. CONCLUSION 

It was a wonderful experience as we attained the basic knowledge on different steps in circuit manufacturing 

such as circuit testing and debugging, soldering components, PCB fabrication etc that will surely help us in our 

career in electronics field. Today we have a 3-D world, a 3D revolution will be formed in the up coming years. 

LED cube is perhaps the biggest step forward for the display devices. While the usage of this device in medical 

field does a great job of advancing this, it can’t be argued that the lack of developer access and a closed 

ecosystem prevents it from reaching the heights it truly can. So on we might see something totally amazing that 

even the creators themselves didn’t imagine. 
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