Objective:


The purpose of this lab was to examine the current response of several diodes, specifically in the forward biased region. Two different types of diodes were used, a silicon diode and a germanium diode. Different diodes are used to illustrate the variation possible in the forward breakdown voltage. 

Procedure:    

A circuit was set up so that a voltage was applied across the diode. The diode was connected in series to a voltage source and then a current meter. The diode was placed in the forward bias position. This was done by connecting the black striped side of the diode to the negative output on the voltage source. The voltage source was set so that it was current limited to 20mA. This was a predetermined limit as specified in the lab procedure. Higher currents could potentially damage the diode.  The  voltage was gradually stepped up, starting from zero and going up, in .05V increments, until the current limit was reached. At each increment, the diode current was measured from the ammeter and recorded. 

Discussion:


We plotted the I-V curve for both diodes on the same graph. The curves illustrate the forward breakdown characteristics of diodes. The graph of the germanium diode seemed too linear, so tried two other diodes, thinking the diode could be burned out, but we received almost an identical curves. It is easily observed that the Silicon diode has a much steeper curve and has a lower breakdown voltage than the Germanium diode.  For the Silicon diode, we used our data calculate values for n, Is, and m, which are the ideality factor, the scale current, and the slope of the curve at the breakdown voltage, respectively. Is and m were used to calculated n. Our measured value was 2.5, which is consistent with a diode of this type.  

Conclusion:

This lab showed the characteristics of the forward breakdown region of diodes. It also showed that all types of diodes do not behave in the same fashion. The Silicon diode had not only a steeper breakdown curve but a lower breakdown voltage than its Germanium counterpart. This shows that when design a circuit, one must carefully select the correct part to achieve the desired response.   
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