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Solar Electric Firefly Jar Project 
 This lesson will be dedicated entirely to creating a solar charged, blinking, and buzzing electric firefly jar.  

The principals of diodes, resistors, transistors, integrated circuit 555 timers, and solar power will be used here to 

demonstrate your knowledge and abilities gained thus far. 

Materials: 

(1) mason jar 

(3) rechargeable AAA batteries 

(1) round solar cell 

(1) small 170 pin breadboard 

(1) 555 timer chip 

(4) LEDs 

(1) 33 KΩ resistor 

(1) 18 KΩ resistor 

(3) 220 Ω resistors 

(1) 1N4148 diode 

(1) 47 µF capacitor 

(1) 0.1 µF capacitor 

(1) 2N3906 PNP transistor 

(8) male-female jumper wires 

(8) small jumper wires 
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Things to Note 
We are using a different type of transistor today, known as a PNP 

transistor.  In previous projects, we used the 2N2222 NPN transistor; if 

you recall, the NPN transistor works kind of like a light switch, in that it 

allows power to go from one side (the collector) to the other (the emitter) 

when the middle is given power (the base).  Well, the PNP transistor (in 

this case, model 2N3906) works somewhat opposite, in that power from 

one side (the emitter) can only flow to the other side (the collector) when 

the middle is connected to negative (the base). 

By connecting the base of this PNP transistor to the positive terminal of the solar panel, we can make a 

dark detecting circuit that will charge the batteries during the day and light up the LEDs at night. 

We will also be using a 555 timing circuit to light up four LEDs to create the effect of fireflies in the jar.  If 

you want to know how to change the speed of the blinking, you can review Lesson 4 or use an online 555 circuit 

calculator: http://www.ohmslawcalculator.com/555_astable.php. 

Schematics 
 These schematics are only for part of this project; note that the 555 circuit is inside the “Load” box for 

the solar charge circuit, and the + and – for the 555 circuit are powered by the solar circuit. 

 

Left: 555 Timer with Flashing LEDs; Right: Solar charge circuit with dark-detection using PNP Transistor. 

http://www.ohmslawcalculator.com/555_astable.php
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Breadboard 

 

 

Step 1: Feed the solar cell wires 

through the hole in the jar lid.  

Connect the solar cell and the battery 

pack to the board.  Place the diode, 

PNP transistor, and 220 Ω resistor in 

place. 

This is now a functioning battery 

charger, ready to take a circuit load. 

Step 2: Connect the 555 timer, 220 Ω 

resistors, and wires to the board as 

shown.  Exact placement matters; we 

won’t have much wiggle room soon. 
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Step 3: Insert the 

resistors into the 

board as shown.  

These resistors 

control the speed 

of the blinking. 

Step 4: Connect the 

capacitors to the board.  

Note that for the 47 µF 

capacitor there is a 

white stripe on the 

negative side; this goes 

on the left, and positive 

must go on the right or 

it won’t work. 



Robotics – Lesson 9 
 

 

 

57 

 

 

Step 5: Let’s connect 

some LEDs!  Place the 

resistors and LEDs on 

the board as shown. 

You can use male-to-

female extension wires 

for the LEDs so they 

hang lower in the jar. 

Step 6: With the board all 

together, remove the 

double sided tape and 

stick it inside the jar lid.  

Cover the solar cell to 

make sure everything 

works.  Once you’re 

satisfied, put everything 

in the jar and close it up. 

With a full day of sun, 

your fireflies should blink 

away for several hours 

each night. 

LEDs 1&2 Negative 

LEDs 1&2 Positive 

LEDs 3&4 Negative 

LEDs 3&4 Positive 
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OPTIONAL BONUS 
 Instead of a battery pack, try using two 1 Farad super capacitors (like those used in Lesson 8 for the solar 

flashlight).  This will make your firefly jar look better, weigh less, and be more durable (capacitors can be 

charged thousands of times more than batteries).  However, batteries hold more power, so the capacitors will 

only light your circuit for a fraction of the time that the batteries would have.  Your choice.  ;) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Additional Information 

Solar Power 

http://www.eeweb.com/toolbox/5-band-resistor-calculator/ 

http://www.ohmslawcalculator.com/555_astable.php 

http://www.evilmadscientist.com/2008/simple-solar-circuits/ 

http://www.instructables.com/id/555-Timer-Variable-Blinking-Light/ 

http://homemadecircuitsandschematics.blogspot.com/2011/12/make-interesting-flasher-and-fader-led.html 

http://theadlab.blogspot.com/2009/10/alternate-led-pulsing-via-555-timer.html 

http://www.electroschematics.com/6892/firefly-lights-circuit/ 

http://mwmanning.com/2013/03/31/Sun-Jar-Prototyping.html 

http://www.electronicspoint.com/electronic-fireflies-jar-t248518.html 

http://www.societyofrobots.com/robotforum/index.php?topic=14020.0 

http://electronics.stackexchange.com/questions/23536/how-do-i-build-a-bracelet-that-vibrates-once-every-n-

minutes 

http://learningaboutelectronics.com/Articles/Vibration-motor-circuit.php 

http://www.eeweb.com/toolbox/5-band-resistor-calculator/
http://www.ohmslawcalculator.com/555_astable.php
http://www.evilmadscientist.com/2008/simple-solar-circuits/
http://www.instructables.com/id/555-Timer-Variable-Blinking-Light/
http://homemadecircuitsandschematics.blogspot.com/2011/12/make-interesting-flasher-and-fader-led.html
http://theadlab.blogspot.com/2009/10/alternate-led-pulsing-via-555-timer.html
http://www.electroschematics.com/6892/firefly-lights-circuit/
http://mwmanning.com/2013/03/31/Sun-Jar-Prototyping.html
http://www.electronicspoint.com/electronic-fireflies-jar-t248518.html
http://www.societyofrobots.com/robotforum/index.php?topic=14020.0
http://electronics.stackexchange.com/questions/23536/how-do-i-build-a-bracelet-that-vibrates-once-every-n-minutes
http://electronics.stackexchange.com/questions/23536/how-do-i-build-a-bracelet-that-vibrates-once-every-n-minutes
http://learningaboutelectronics.com/Articles/Vibration-motor-circuit.php

