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Questions at any level and on any appropriate AJP topic, including the "quick and curious" 
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Question #53. Measuring Planck's constant by means of 
an LED 

In a rather widespread lab experiment students determine 
Planck's constant by means of the /-V characteristic (cur­
rent versus voltage) of a light emitting diode. The experi­
ment can also be found in the catalog of demonstration ex­
periment producers. The method works as follows: A tangent 
is applied to the sharply rising part of the I - V line of an 
LED. The intersection of this tangent with the Vaxis yields a 
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where f is the frequency of the emitted light and e the charge 
of the electron. 

We don't understand why the above-mentioned intersec­
tion should be the diffusion voltage. The equation of the I - V 
characteristic is 

I ( V) = I 0 ( exp ~ - 1 ) , 

where I 0 depends on the diffusion length of the minority 
carriers, the diffusion constant and the density of the minor­
ity carriers, and V1 stands for kT/ e. The only characteristic 
voltage contained in the equation is V 1, which, of course, is 
not the diffusion voltage. 

Moreover, if the intersection of a tangent at the I - V char­
acteristic with the V axis is calculated, any positive value can 
'Je obtained, according to which point on the curve is chosen 
for the tangent. 

Tue strange thing is that Planck's constant comes out 
rather correctly. We did not find a reference where the pro­
cedure is explained convincingly. Can anybody help us? 
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