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Experiments with Solar Panels 
For the PicAxe 28X2 Processor 

 
Experiment #1 - Sunlight versus Artificial Light 
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Purpose 

 
This experiment demonstrates the difference between sunlight and artificial light 
as it strikes a solar panel. It shows that sunlight provides a constant source of 
voltage and current while artificial light produces “ripples” due to its AC nature.   

 
You will learn that solar panels can “see” the difference between sunlight and 
artificial light.  Sunlight presents a nearly steady voltage output while artificial 
light contains “ripples” on the voltage.  The ripples are a result of the 60 Hz AC 
that powers the light bulbs and fluorescent lights.   
 
You will come to understand that: 
 

1. Alternating Current (AC) that powers your home or work lighting causes 
variations in light output at a rate of 60 times per second. 

 
2. Solar panels can detect the light variance while the human eye cannot. 

 
3. Fluorescent light output varies more than incandescent light output. 

 
 

PicAxe Background Information 
 
If this is your first experiment or if you just need a refresher on some of the 
details please refer to the following background information guidelines: 
 

·  Parts Assembly and Wiring Guidelines 
·  Coding Guidelines 
·  Resistor Color Codes 
·  Reprogramming the FTDI chip – very important!! 
·  Computing Current with Voltage Drop 
·  REEL Power Software Installation and Operation 
·  Safety Precautions 
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Equipment 
 
Qty  Description 
1  Solar Panel 
1  Solderless Breadboard (Radio Shack Model: 276WBU301) 
1  PicAxe 28X2 microprocessor chip 
1  SparkFun USB to Serial Board (BOB-00718)  
1  10K resistor 
1  USB cable 
10  Solid hookup wires (Radio Shack Model: 276-173) 
4  Clip leads 
1  Windows PC computer with REEL Power tm software  
  (MACs must have Parallel’s “Desktop 3.0 for Windows”) 
1  Printer (optional) 
 
 
 

General Hardware Hookup  
 
Setup the equipment as shown here, and then examine the Jumper Board 
Hookup  (next) for specific details.   
 
 
 
Note:  Your setup will NOT 
WORK unless the FTDI 
chip on the SparkFun USB 
to Serial Board is 
reprogrammed.  See 
PicAxe Background 
Information for details 
 
 
 

+- +- +-
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Jumper Board Hookup  
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Schematic 
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Code File 
 
Download the following file to the BASIC Stamp: 
 

PicAxe_Solar_Basic.bas   
 
The code file can be found on the REEL Power CDROM that came with this 
lesson or on the LearnOnLine website at www.learnonline.com. 
 
Note:  Your setup will NOT WORK unless the FTDI chip on the SparkFun 
USB to Serial Board is reprogrammed.  See PicAxe Ba ckground 
Information for details. 
 
 

Code Algorithm 
 
Here’s how the code works. For complete details refer to the above code file. 
 
The Main loop looks like this… 
 
'-------------------------------------------------- ----------------- 
' 
' Main Routine 
' 
'-------------------------------------------------- ----------------- 
 
Solar_Exp: 
   GOSUB   Get_Solar_Panel_Voltage   ' get current measurement and convert 
to millivolts 
   current = 0     ' no current measurement 
   GOSUB Plot_It             ' transmit the value t o the computer 
   pause 300     ' allow computer to process data 
   GOTO  Solar_Exp              ' repeat 
    

The first subroutine acquires the solar panel’s A/D output and converts the raw 
count to millivolts.   
 
 GOSUB Get_Solar_Panel_Voltage        
 
The current variable is set to zero, since no measurements are made. The Plot_It 
routine computes the checksum for the voltage and current variables and 
transmits the values to the computer.  A pause of 300 milliseconds is made to 
allow the computer to process the received data then the process repeats.  
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Procedure 
 

1. Click on the REEL Power tm icon to bring up the software menu.  Then 
click on the Solar Panel Interface  icon. 

 
 
 
 
 
2. On the graphic display, click on the Connect button at the lower-

left of the screen. Verify that the connected icon appears 
validating the Comm port selection. Make sure to click on the 
arrow and select the highest comm port number.   

 
3. On the computer adjust the voltage (vertical) scale on the REEL Power tm 

software to 2.50 volts.  You may need to readjust it for your solar panel 
voltage output. 

 
4. Point the solar panel to a window to capture sunlight.  Don’t allow any 

artificial light to shine on the solar panel.  Note the steady “line” of voltage 
as in Figure 1 on the left and right sides of the plot. Then turn on an 
overhead light to see the difference.  Note the presence of ripples on the 
waveform in the center of the plot.  The ripples are caused by the 
alternating voltage that is illuminating the light. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1 – Plot of Sunlight and Artificial Light Ca ptured by the Solar Panel 
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5. Now point the solar panel closer to the overhead fluorescent lights or to an 

incandescent light bulb.  Notice the increased presence of ripples on the 
waveform as in Figures 2.  You may have to adjust the vertical voltage 
scale to see the plot.  Moving the solar panel closer to the light generates 
more voltage and visa versa. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2 – Plot of Brighter Artificial Light Captur ed by the Solar Panel 
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Analysis 
 
The important points to note are: 
 

1. Sunlight is a steady source of light, since it is produced naturally. 
 

2. Artificial light that is 
generated from power 
coming into the home 
from a power plant is not 
steady and has ripples.  
This is caused by the 
voltage varying 60 times 
a second (60 Hz), which 
is a result of the AC generators that produce the power. 

 
3. Incandescent light bulbs have filaments 

that glow when electricity is applied.  
The filament keeps the light at nearly a 
constant brightness; however, there is 
some ripple on the light output caused 
by the 60 Hz current.  Light from a DC 
source like a flashlight bulb is steady with no ripples, but light from an AC 
source like wall voltage contains ripples. 

 
4. Fluorescent light varies more than 

incandescent light because it has no 
filament to keep the light steady.  
Fluorescent light is created by 
illuminating a gas and it looks like this 
– turning completely ON and OFF 60 
times a second!   This is why some 
people get headaches after being in 
fluorescent light for an extended period of time.  Fluorescent lights are 
more efficient than incandescent lights but do have this disadvantage. 

 
5. The human eye doesn’t see the ripples or flicker from these lights because 

it occurs too fast.  This is the same reason that the human eye perceives 
motion pictures as moving even though they are still pictures displayed on 
the screen at 24 frames per second.  Any slower than 24 frames per 
second for movies and 60 Hz for light and the human eye will detect the 
flicker.  Solar panels can see the flicker as seen in the plots. 
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