
14. Current-voltage characteristics of diode 
 

(1 week, 8 points) 

 

Issues: current, voltage, resistance, current-voltage characteristics, semiconductors, 

p-n junction, semiconductor diode. 

 
Literature: Gin1, 275 ÷ 293; Dry, 427 ÷ 438, 450 ÷ 459. 

 

 
The purpose of the experiment is to determine the static current-voltage characteristic 

of semiconductor diode and comparison of results with formulas describing p-n junction. 

 

1. Carrying out measurements. 

 

We build a circuit according to the diagram shown in Figure 14.1. 

 
Fig. 14.1 Circuit diagram for determining the static characteristics of the diode. 

 

The voltmeter connected to the R resistor acts as an ammeter. We conduct measurements 

of the dependence of the current flowing through the diode on the voltage on the diode. We 

check whether measurements in the direction of conduction does not increase the diode 

temperature. We do not set too large voltages. We take special care in the areas of small positive 

and negative voltages. The power supply is constructed in such a way that by turning the 

potentiometer we can get change of sign and size of voltage. 

Before starting measurements, we must reset voltmeters. For this purpose press the 

"ZERO" button and use a screwdriver to set zero by turning the potentiometer "ZERO DC". 

Then again press the "ZERO" button. 

We read the room temperature T. 

 

2. Data evaluation 

 

We work in two stages. In the first stage, we show the current dependence on voltage 

on the graph. 

DC power supply 



In the second stage, we proceed in a more sophisticated manner. We limit ourselves to 

analyzing the results corresponding to low voltage values. More precisely, we limit ourselves 

to such voltages for which eU/kBT is much lower than 1. Then, after applying voltage U through 

p-n junction flows current I: 

𝐼 = 𝐼0 (𝑒
𝑒𝑈

𝑘𝐵𝑇 − 1)           (14.1) 

where I0 is the barrier current caused by thermal generation of carriers, e - charge electron, T - 

temperature (expressed in Kelvin) and kB - Boltzmann constant. In order to checking 

dependence (14.1), we present the results of the measurements on a graph with an x axis equal 

to exp (eU/kBT) and the axis y - current I (exp(x) is the same as ex). We check if there is a 

voltage area, in which the relationship y(x) is linear. If so, we fit the data in this area with the 

line y = ax + b. We check if the ratio a/b is within the error limits equal to -1 (why should it be 

this way?). 

A slightly different approach is to expand (14.1) into Taylor's series and leave only the 

first three elements: 

𝐼 = 𝐼0(𝑒
𝜀 − 1) ≈ 𝐼0 (1 + 𝜀 +

𝜀2

2
− 1)    (14.2) 

where ε = eU/kBT. After transformation we receive: 

𝐼

𝑈
=

𝐼0𝑒

𝑘𝐵𝑇
+

𝑒2𝐼0

2(𝑘𝐵𝑇)2
𝑈          (14.3) 

We present the data on the chart where x axis is U and the y axis I/U. We check for 

points are on a straight line and if so, then we find the equation of the line y = ax + b. We check 

if the ratio a/b is equal to e/2kBT? 


