Abstract:
A p-n junction diode was used to illustrate the asymmetry and non-linearity of the I-V characteristics of the semi-conductor diode and some applications of the diode which are based on these characteristics. Our results were:
e/KT=18.177
Vrt=1.123V,  Vss=1.085V
Delta T=…….
Vpeak=7.04V
Vrms=4.97V
C=………..
Ipeak=0.768mA
Crect=0.115*10^-4
Cresistor=1.176*10^-4
Vreverse=8mV
DeltaV/V= 0.045
Vmax=508mV 
Introduction and theory:
We have that the current through a semiconductor p-n junction is
I=I0(e[eV/kT]-1)
The magnitude of the current is determined by the direction of the direction of the voltage. The temperature and Resistance are inversely proportional. Included is a plot of I against V which shows how the diode behaves and how it can be used to produce rectifiers.
Experimental Method:
This experiment was in three parts. 
Part one was related to the P-N junction diode. The Circuit was arranged as shown. This experiment involved both room temperature characteristic values (taken as soon as the circuit is closed) and steady state values which let I and V become constant. We attempted to measure a current when the diode was reversed but none was detected, even with the voltmeter disconnected just in case it would draw some current from diode due to the high voltage around it. A second graph was made plotting ln(I) against V and using this we were able to find a value for (e/kT) from the formula
Ln(I)=Ln(I0)+(eV/kT)
The plot gives us a linear formula with slope e/kT=18.177 which we can compare to the accepted value of 39. For the highest current through the diode we measured the room temperature voltage and the steady state voltage,
Vrt=1.123V (with error 0.1) and Vss=1.085V (with error 0.001)
The corresponding temperature rise is then………….
The next part concerned half wave rectifiers. We set up the apparatus as shown and with the resistor R set to 10,000 ohms we measured the peak voltage across it and found it to be 7.04V (with error 0.01) which when divided by the square root of 2 gives 4.97V. We then measured the voltage directly and found it to be slightly greater than 5V. 
Next we connected a 4 micro-fahrad capacitor across the resistor R. The Voltage now oscillates between two values. We then plotted the variation in voltage (delta V/V0) against 1/R after measuring multiple values for R.
We then found Vmax to be 5.5V with slight deviations as R approached infinity so to speak. We also deduced from the graph a Value for C=…………..
The peak current (ip) was found to be 0.768mA (with error 0.003) and it flowed for 0.175ms. Timeperiod=20ms and Timecycle=3.5ms (with error 0.5).
The charge flowing through the rectifier in each pulse was found to be 0.115*10^-4 and the charge through the resistor was found to be 1.176*10^-4. The maximum reverse voltage was found to be 8mV.
We know that V approaches V0 as R approaches infinity and were then asked why Vout=V0(1-1/2fCR) This equation is derived from taking the average value between the peaks of the varying output voltage, when these values are Similar the result is V0. We can see from the values that (delta V)/V0=(delta T)/RC=1/fRC. This is the difference between the voltage peaks and therefore if we are looking for the average output voltage, we must subtract half of this value from the input voltage.
For the section concerning full wave rectifiers we arranged the apparatus as shown. We disconnected the capacitor and observed the voltage across R. This Voltage wave is always in the same direction and has no gaps, therefore it is said to be a full wave.
We measured the fractional ripple Voltage at a 10 kilo Ohm resistance and found it to be (deltaV/V)=0.045. The maximum reversed Voltage was found to be Vmax=508mV
Results and Analysis
e/KT=18.177
Vrt=1.123V,  Vss=1.085V
Delta T=…….
Vpeak=7.04V
Vrms=4.97V
C=………..
Ipeak=0.768mA
Crect=0.115*10^-4
Cresistor=1.176*10^-4
Vreverse=8mV
DeltaV/V= 0.045
Vmax=508mV 
The errors of V and (delta V) were read directly from our equipment. Errors in log functions were found by (delta z)=(delta x)/x. The errors in slop were given by origin. Errors from constant multiplication were found with (delta z)=a.(delta x). And of course errors in products were found with 
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Most of our results agreed with the previously known values or experimental expectations. We successfully explored the behaviours of PN junction diodes and RC circuits. Accuracy of this experiment could have been improved by taking more values and also using more values for Resistance.

