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II. Extrinsic semiconductors(impurity, doping) 

 A semiconductor that has been doped 

 Are produced by addition of a small amounts of impurity (atoms of different element) 

 Has the effect to increase the electrical property. 

 Silicon and germanium are intrinsicsemiconductor elements. These materials are doped 

with trivalent or pentvalent atoms to form extrinsic semiconductors. 

p-type and n-type semiconductors 

p-type semiconductor 

 Formed when intrinsic semiconductor doped with trivalent atoms. 

 Example doping silicon with boron 

 Majority carrier is holes due to doping. 

 Minority carrier are electrons 

Impurity atoms added to a semiconductor with trap electron is called acceptor. 

=  

n-type semiconductor 

 Formed when intrinsic semiconductor doped with pentvalent atoms. 

 Majority carriers are electrons due to doping 

 Minority carriers are hole 

 Impurity atoms added to a semiconductor which release free electrons called Donor 

 Example doping arsenic with silicon, the arsenic called donor 

p-n junction diode 

What is junction? 

 The region where two types of a semiconducting material touch 

 p-n junction mean ap-type semiconductor (with spare positive hole) is in contact with an 

n-type one(with spare mobile electrons . 

 Before they brought into contact both pieces of semiconductor were electrically neutral 

over all. 



 At the junction where they meet, some of the n-type electrons move or fall into the p-type 

holes. this movement is called as diffusion current 

 This diffusion current causes the p-type to become slightly negative while the n-type is 

left equally positive, leaving a depletion zone for a small distance each side of the 

boundary 

 Shortage of holes on one side and of free electrons the other 

 In the depletion zone there are no more  hole’s in the p-type and no free electrons in the 

n-type, so it forms anon conducting strip which block all current. 

 

For ward and reverse bias 

Biasing  means the electrical supply or potential difference is connected to the semiconductor 

device.the potential difference is of two types  

i. Forward bias 

 When p-type is connected with the positive terminal and  n-type is connected with the 

negative terminal 

 

 Reduces the potential barrier of the diode and establishes the easy path for the flow of 

current 

 The voltage of an anode is greater than the cathode. 

 Forward current is large/current flow is always 

 Depletion layer is thin 

 Resistance is low 

 Magnitude of current depends on forward voltage 

II. Reverse bias 



 When p-type is connected with the 

negative  terminal and  n-type is 

connected with the positive  

terminal 

 Strengthing the potential barrier  

and  prevents the flow current 

through it. 

 The voltage of the cathode is 

greater than an anode 

 Forward current is small/prevents 

current flow 

 Depletion layer is thick 

 Resistance is high 

 Magnitude of current is zero 

Current voltage characteristics of the semiconductor diode 

 The p-n junction as described acts as a diode 

 In one direction it will conduct, in the other direction it will not. 

 The behavior of such a diode may be illustrated by a current-voltage graph like the one 

shown below

 
 In the forward direction silicon requires about 0.6v before conduction will start, but after 

that the current is limited by the resistance f the rest of the circuit. In other direction, 

notice there will be a tiny leakage current. If the reverse potential difference becomes too 

great for the a device,the barrier at the junction breaks and permits a large current to flow. 

Some semiconductor device 

1. Diode 



 Is an electronic component with two electrodes 

 Which will only allow electric current to pass through it in one direction 

 It formed from layer of p-type semiconductor joined to a layer of n-type 

semiconductor material. 

 is very important electronic component 

 

 
2. Light  dependent  resistor(LDR) 

 Conduct electricity but in the dark it has very high resistance 

 Shining light on it appears to” unjam” it because it resistance falls. 

 The brighter the light ,the better it conducts 

 

3. Thermistor 

 Is a piece of semiconductor material that has high resistance in the cold 

 Its resistance drops as it becomes warmer 

 
4. Variable resistor 

 Avery useful components in electronic circuit particularly in circuit 

containing transistors 

symbol for variable resistor 

5. Light emitting diode(LED) 

 When current is passed in the forward direction, an LED emits light  

 The LED is very useful component-if there is one in circuit ,it is possible 

to see immediately if current is flowing 

 LEDs are now available in arrange of colours  red, green,blue,white. 

 



6. Photodiode  

 Alight sensitive diode used to detect light or to measure its intensify. 

 It is a reversed biased so they do not conduct  

 Light incident on the photodiode frees a few more electrons  and the 

device starts to conduct 

 

 
7. Photovoltaic cell  

 It is a form of photodiode 

 The base layer of of photovoltaic solar cell is made of  P-type 

semiconductor material. This is coveted with alayer of n-type 

semiconductor material. 

 When light strikes the junction between n and P-types of semiconductor 

,electrons flow through the structure of the cell 

 A cell that convert solar energy into electrical energy 

 

8. Transistor  

 A semiconductor device used to amplify or switch electronic signals. 

 

Rectification using the p-n junction diode  

 p-njunction diodes can be used to convert a.c to  d.c 

Half –wave rectifier  

 It consists of a transformer, a diode and a load resistor 

 The primary coil is connected to the ac mains and the secondary coil to aload resistor Rl 

through the diode 

Using One Diode 

 Ac convert to DC 



 

 The diode allows the current to flow one way but on the other half of the cycle the current 

cannot flow back again through the diode  

 The resulting current is called half-wave rectification 

 

 It is direct current because the charges always flow in the same direction and so will 

make progress round the circuit. However ,it is not smooth flow a steady  smooth flow of 

direct such as that obtained from a battery 

 Instead the charges move forward in a series of “spurts” 

 

Using a diode  and capacitor 

 Capacitor help to smooth the fluctuations in the circuit. 

 Capacitors stores charge and can release it later 

 Capacitor connected across the terminals inside the casing of the power supply 

 

Full wave rectifiers 

 It consists of two diodes D1 andD2 connected to the center-tapped secondary coil of 

transformer and a load resistor. 

 An arrangement made of four diodes is known as a bridge rectifier 

 For example inside are an ac power supply marked AB (obtained from the mains via a 

transformer) and four diodes labeled C,D,E and F,G, and H are the terminals that connect 

it to an outside circuit, represented by resistor R. 



 

 

 when A is positive and B is negative ,conventional current has such aroute through 

AEGRHDB. 

 And when B is the positive terminal  and the conventional current  has such route through 

BFGRHCA 

 The direction in which the current passes through R on each half of the alternating cycle 

is known as full wave rectification. 

Transistors  

 It   is a three terminal device made of three layers semiconductor. 

 It uses the input of relatively small signals to control circuits carrying large current .this 

makes them very important as switches and amplifiers. 

 Abipolarjunction transistor is made of three layers of doped semiconductor  and it has 

three terminals –the base connected to the central layer ,the other two (the collector and 

emitter ) are each connected to one of the outer layers. 

 Transistors layout as 

npn and pnp 

 

 
The three layers 

1. Emitter –as it name indicates ,supplies charge carriers(electron and holes) 

The emitter bias and doping level enables it to supply a large number of carrier 

Current   will only flow from the emitter terminal if a voltage greater than around 

0.6v is applied to the base terminal 

2. Collector –on the other side of a base has the maximum area of the three and collects 

the majority carriers injected from the emitter so the name collector goes. 

When used in a circuit, a positive voltage is applied to the collector terminal. 

3. Base –the middle region between between emitter and collector. 



If voltage is greater than around 0.6V is applied to the base terminal, current will flow 

through the transistor from bas to emitter. 

Two essential features of the transistor are;- 

 The base layer has to be extremely thin 

 The collector must be arranged so as to be in physical contact with and 

surround as much of the base as possible. 

Transistor biasing 

Biasing refersto placing voltage across the terminal of a device. 

 

The arrow on the emitter of a transistor tells you the direction of the conventional current 

it will allow through. 

In npn transistor current will flow from collector to emitter 

From collector to emitter is forward biased and the junction towards the collector is 

reverse biased. 

 In pnp transistor current will flow from emitter to collector 

 From emitter to collector is forward biased and the junction towards the emitter is reverse 

biased. 

 
By Kirchhoff’s current law, states 

“The total current entering any junction in a circuit equals the current leaving it”. 

                           IE=IC +I, 

 In terms of voltages, the base has to be at a voltage intermediate between that of the emitter and 

the collector .provided VBE is greater than about 0.6V,the base-collector junction will conduct, 

so abase current will flow. 
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I. CHOOSE THE CORRECT ANSWER FROM THE GIVEN 

ALTERNATIVES  

1. A desirable semiconductor for electronics device is:- 

A. Undoped semiconductor               C. Extrinsic semiconductor 

B. Intrinsic semiconductor                 D. pure semiconductor 

2. A small amount of impurity is added to an intrinsic semiconductor to increase its:- 

A. Electric conductivity                C. mechanical strength 

B. Resistance to heat                     D. reliability  

3. A capacitor is introduced  after the input in a voltage amplification circuit 

A. To produce a current bias to the base lead 

B. To divide the input signal 

C.  To allow only ac signal 

D. To simplify the input signal 

4. Which of the following is not true about the characteristics of operational amplifier? 

A. Very high output signal 

B. Composed of various amplifier steps 

C. Very high input signal 

D. Very high voltage signal 

5. In thermionic diode why are the electron cloud remain near the hot cathode? 

A. The escaping of electrons from the cathode will make the cathode positively charged 

B. The electron cloud is positively charged matter and therefore it will be attracted by 

the cathode. 

C. The positive anode will repel the electron cloud towards the negatively charged 

cathode 

D. As electrons escape from the cathode the cathode cools down and the electrons 

condense. 

6. The device which had replaced the role of a vacuum tube is 

A. The inductor                            C.  The generator 

B. The transistor                           D. The electric motor 

7. Which of the following is the property of cathode ray? 

A. They start normally from the surface of the anode 

B. They posses small amount of kinetic energy 

C. They exert mechanical pressure on they surface they fall 

D. They cannot be deflected by magnetic field 

8. Which type of semiconductor results by doping silicon with trivalent atoms? 

A. n-type semiconductor              C. intrinsic semiconductor 

B. p-type semiconductor               D. super conductor 

9. Which type of semiconductor results by doping silicon with pentvalent atoms? 



C. n-type semiconductor              C. intrinsic semiconductor 

D. p-type semiconductor               D. super conductor 

10. In thermionic diode once the current reaches saturations what can be done to increase 

the anode current? 

A. Increase the anode voltage       C. decrease the cathode voltage 

B. Increase the heater voltage         D. decrease the anode temperature 

 


