
FYSP 104/K4  CONDENSATORS AND DIODES 

 

In this measurement you get familiar with certain features of the condensators and diodes. 

These are the most common components in most of electronic devices. 

 

1. Introduction  

For background, read 

• Young & Freedman 11th ed. Chapters 24, 25.3 and 26.4 (10th ed.: 25, 26-4 and 27-

5) or 

• Ohanian, Chapters 27.1 - 27.3 and 29.7 

 

Before coming to the laboratory, do the following exercises: 

 

1) You have three condensators with capacitances of mFCC 1021 ==  and 

mFC 5,03 = . Calculate the total capacitance when you make the following 

connections: 

 

 

2) You charge a condensator (mF0,1 ) with a battery through a resistor ( Ω100 ). 

How long does it take until the condensator is 99 % full? To calculate this, you 

don’t need to know the EMF of the battery, but to what does it affects? After this, 

you discharge the condensator with some other resistor and observe the process 

with a stopwatch. What should the resistance of the resistor be so that you have at 

least 2 min time to make notes before the charge is 10 % from the original? 
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3) What are the threshold voltages of the Ge- and Si-diodes (this can’t be found from 

the course book, but you may find internet to be useful...)? 

 

2 Measurements 

 

Equipments available: 

• batteries (1,5 and 4,5 V)  

• different sizes of resistors and a tunable resistor (10 or 50 kW),  

• condensators (different sizes) 

• adjustable plate condensator (Pasco) 

• black insulator plate 

• Si and Ge diodes 

• digital GPM’s 

• LCR-meter (MEGGER) 

 

CONDENSATORS 

 

1. The capacitance of a plate condensator 

Observe the validity of the geometrical law (
d

C
1∝ ) of the capacitance of the plate 

condensator. Measure the capacitance with LCR-meter while you change the distance of 

two plates. Also measure the capacitance of the disconnected wires. Calculate the 

corresponding theoretical values of the capacitances when you know the geometrical 

dimensions of the condensator. How you explain the possible differences between theory 

and practice? Draw a graph in 







C

d
,

1
- co-ordinates. How do data points fit to the curve? 

 

2. The dielectric constant of the insulator plate 

Measure the capacitance of the plate condensator with and without an insulator plate. 

From the results, calculate the value and the error limits of the dielectric constant 
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(relative permittivity) for the insulator. Compare the result with literature values (e.g 

Young & Freedman 11th ed., table 24.1, p.923 or 10th ed., table 25-1, p. 783). 

 

3. The total capacitance of connected condensators 

Observe the total capacitance of condensators connected parallel and in series. Measure 

the capacitance (LCR-meter) of two condensators connected in series and parallel. How 

well does the theory obey the practice? 

 

4. Discharge of the condensator 

Observe the discharge of the condensator ( )mFC 1≈  through a resistor big enough by 

measuring the voltage over the resistor as a function of time. You may find useful to 

check the exercise 2 when choosing the resistor. Also measure the resistance of the 

resistor (and error limits). You can measure voltage with DataStudio and Pasco voltage 

sensor or with stopwatch and a GPM. 

 

First charge the condensator with a battery. Be sure to connect the condensator 

absolutely right to + and – poles when charging it! The inner resistance of the battery 

is much smaller than in exercise 2. How long does it take the condensator to charge? 

After this, let the condensator to discharge through a resistor while you observe the 

voltage over the resistor as a function of time. Plot the results in (t,V)- co-ordinates and 

determine the capacitance of the condensator with the error limits. 

(Hint: RC

t

eII
−

= 0 ) 

To make this fit, you can get help from the instruction manual of DataStudio which can 

be found in the laboratory. Determine the capacitance also with LCR-meter (when the 

condensator is discharged). Is the reading realistic? 

 

DIODES 

1. Characteristic curve and threshold voltage 

Connect the Si-diode in series with 10 or 50 kW  tunable resistor and a 1,5 V battery (fig. 

1. Notice the direction). Measure the voltage over the diode and the current through it. By 
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adjusting the resistor, measure 20-30 voltage-current data points e.g. from 0,5 to 50 mA 

so, that when the current is small, the data points are more dense. Using the results 

obtained, draw a graph in (V,I)- co-ordinates and determine the threshold voltage for 

diode. It is read from the intersection of the linear part of the curve and the V axis. 

 

 

Figure 1: A coupling scheme for measurement 1. 

 

Measure the threshold voltages of the Si- and Ge-diodes by using the diode testing 

function of the GPM. Connect the cables in COM and V poles and turn the rotary switch 

in diode testing position (there is a symbol of a diode). If there is no reading, switch the 

positions of the cables. 

 

2. The resistance of a diode 

Measure the resistance of the Si- and Ge-diodes in both directions by using two different 

types of GPM’s. Also, in case of Si-diode, calculate the resistance by using the Ohm’s 

law (you can use the data points which are measured in previous measurement). How do 

you explain the results? 


