
Something for nothing? 
 
Well, not quite, but the interesting circuit about to be described comes close as it enables a 
white, high intensity, LED to be illuminated from a “flat” 1.5 volt battery.  What is so 
remarkable you may ask?  The fascinating part about it is that the white LED in question 
requires a minimum voltage of 2.65 volts to be applied across it before it just begins to show 
signs of life and illuminate faintly!  How is this possible?  Clearly some form of electronics is 
needed - a blocking oscillator in this case.  The circuit used (called the “Joule Thief” in the 
Reference) is detailed in Figure 1. 
 
Figure 1 :  

 
 
The critical element of the circuit is the bifilar wound transformer which provides the 
necessary feedback for oscillation.   
 
To wind the transformer take two lengths of insulated wire about 300mm long (in my case I 
used insulated hook-up wire, but enamelled copper wire will also be fine providing the 
insulation is not scratched off during the winding process) and twist them together (about 2 
twists per cm) and wind them onto the toroid as illustrated in the figure.  In all, 10 turns are 
needed (each time the twisted wire passes through the toroid counts as one turn).  The 
toroid I used from the junk box (FT50-??) had an outer diameter of 12mm but its dimension 
is not all that critical, but it must be of ferrite material and not the iron dust type (eg not T50-2 
for example).  When connecting the transformer into the circuit, the correct polarity of the 
windings (the “start” of the windings are denoted by the dots on the circuit diagram) must be 
observed to ensure oscillation occurs. 
 
The ultra bright white LED used was salvaged from a string of LEDs incorporated in a 
battery operated table/Christmas tree decoration. 
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The circuit worked first time when a 1.5V torch battery was applied, with the LED brightly 
illuminating.  Figure 2 is a shot of the screen of an oscilloscope trace of the voltage across 
the LED (against the zero rail) giving some indication as to the operation of the unit.   The 
vertical axis scale is 2 volts/division while the horizontal scale is 2 microseconds/division, 
indicating an oscillation frequency of nearly 160kHz.  (the input to the “scope was DC 
coupled) 
 
Figure 2. 
 

 
 
 
The fresh 1.5 V battery was then replaced with a “flat” unit with a terminal voltage of 0.8 V, 
and to my surprise, the LED continued to light brightly!   I pushed my luck even further and 
found a really flat battery with a terminal voltage of 0.4 V.  The latter experiment resulted in a 
slow flash from the LED. 
 
Something for nothing? – well almost – you can still make use of those flat torch batteries 
before having to discard them entirely!  
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