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n the modern times we live in, we are 

inundated with numerous different 

decisions to make. Many of these 

decisions are mundane and have very little 

effect on our lives, so why not add some 

randomness to each day by letting a bit of 

technology influence what you do? Some 

people might suggest flipping a coin or 

carrying around a physical die, but what if a 

decision has more than two possibilities? 

Physical dice can wear down on any of the 

six sides, which could bias one side over 

another. Worry no longer, as this article will 

show you how to assemble an unbiased 

electronic dice circuit for only a few dollars 

in parts. 

There are a few different ways of creating 

this circuit, but this specific design comes 

from ElectronicsHub.org and uses a 555 

timer chip in conjunction 

with a 4017 decade counter 

in order to light one of six 

individual LED's to indicate 

a number from one to six. 

The LED's can be arranged 

in certain orders or in any 

combination of colors in 

order to increase how many 

decisions this device can 

make; this particular 

arrangement uses three 

green LED's for numbers one through three, 

while numbers four through six are lit up 

using red LED's. The six LED's were then 

arranged in two rows of three, green on the 

right and red on the left. This allows for 

three 

different 

kinds of 

decisions to 

be made. 

Decisions 

between six 

different 

things can 

be decided 

with each 

LED being 

one choice, 

decisions between three things can be made 

by with each row being a different choice, 

and two way decisions can be made using 

each color to stand for a side. 

Schematic and Parts List 

 

This schematic does not include the four 

100Ω resistors which work to step down the 

voltage going through the circuit to 6 volts. 
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http://www.electronicshub.org/unbiased-electronic-dice-with-leds/


This was needed because the chip, for an 

unidentified reason, couldn't handle the full 

9 volts while operating on the soldered PCB 

Board. 

Part Name & Value Quantity 

100Ω Resistor 4 

2.2kΩ Resistor 1 

100kΩ Resistor 2 

1nF Capacitor  

(Non-polarized) 
1 

1µF Capacitor  

(Non-Polarized) 
1 

NE555 Timer 1 

4017 Decade 

Counter 
1 

8-pin IC Holder 1 

16-pin IC Holder 1 

Push Button 1 

LED's 6 

9 Volt Battery Lead 1 

All parts listed here can easily be found on 

Jameco.com. 

How It Works 
s stated this particular design 

utilizes both a 555 timer chip and a 

4017 decade counter to light the 

LED's which each represent a number. The 

process starts with pin 8 of the 555, which 

receives the incoming voltage from the 

battery. Once the button is pressed pin 2 

turns on, which sends a small pulse of 

electricity out through pin 3 every certain 

amount of time, which is determined by the 

resistors and capacitors connected to pins 7, 

5, and 2; in this case the time between pulses 

is about 0.0002 seconds. 

This pulse is then measured by pin 14 of the 

4017 counter. Each time another pulse 

comes into pin 14, the chip turns one of the 

other pins in the order of pin 3, pin 2, pin 4, 

pin 7, pin 10, and pin 1. Each of the pins is 

then attached to an LED, which lights up in 

that order for that fraction of a second. Pin 5 

is then hooked up to pin 15, which acts to 

reset the charge order; The counter cycles 

through each pin in order until it hits the 

seventh count (pin 5) which triggers it to 

reset. Once the button is released the charge 

just stays constant on the last pin that was 

active, leaving one of the six LED's lit. 

 

Once the button is released, the charge 
stays on whichever pin was last active  

4017 counter sends a charge with each charge it recieves 

Charge cycles through 
pins 3, 2, 4, 7, 10, and 1  

Once charge reaches 
pin 5 it resets to pin 3 

Charge enters 4017 through pin 14 

Charge leaves 555 through pin 3  

Charge lasts 0.000210 seconds 

Button is pressed 
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http://www.jameco.com/webapp/wcs/stores/servlet/StoreCatalogDisplay?storeId=10001&catalogId=10001


The Creation Process 
The entire process of designing and 

assembling this circuit can be broken down 

into four simple steps; planning for the 

breadboard, building on the breadboard, 

planning for the PCB Board, then building 

on the PCB Board. The first step is to plan 

out how this 

schematic will 

look on both 

your 

breadboard; 

this helps you 

to build a 

personal 

connection to 

the project, 

since you're 

putting your 

own spin on it. After your personal 

schematic is complete, you can begin 

actually putting parts on the board. I found 

that since this circuit has two distinct parts, 

the IC's, it is best to center your parts around 

them, with each one the center of each half 

of the board. Once you have assembled your 

first working model on the breadboard, it’s 

time to lay out your new schematic on a 

PCB board. This schematic will most likely 

look different from your pervious 

schematics, since the size and connections 

will most likely be different from your 

breadboard. Lastly is building the circuit on 

the PCB Board. The PCB Board that I chose 

had two columns that ran the length of the 

board, which I used for positive and 

negative so that easy connections could be 

made all throughout the circuit. Be wary of 

strange problems arising, such as the circuit 

not being able to handle the initial 9 volts. 

This could have been caused at the soldering 

stage, since solder will normally provide a 

better connection than a regular breadboard. 

Personal Notes and Experience  
his circuit is for the most part very 

solid and to the point, it does what 

it's supposed to without a large 

number of parts. The fact that there is only 

one connection between the microchips 

allows the circuit to be shaped to fit most 

sized breadboards. The only glaring issue is 

that once soldered the 4017 decade counter 

could no longer operate on 9 volts, and 

would burn out after a use or two. This was 

solved by adding in just four 100Ω resistors, 

two sets of two in parallel, which lowered 

the voltage the system was operating on 

down to 6 volts which doesn't burn out the 

4017 decade counter. Maybe you could use 

a coin to decide whether or not to build this 

circuit. 
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