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VISION OF ELECTRICAL ENGINEERING DEPARTMENT 
 

Electrical Engineering Department strives to be recognized globally for outcome 
based knowledge and to develop human potential to practice advance technology 
which contribute to society. 

 
MISSION OF ELECTRICAL ENGINEERING DEPARTMENT 
 
     M1.  To impart quality technical knowledge to the learners to make them 

globally competitive Electrical Engineers. 

     M2.  To provide the learners ethical guidelines along with excellent 
academic environment for a long productive career. 

     M3.  To promote industry-institute relationship. 
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PROGRAM OUTCOMES 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 
fundamentals, and an engineering specialization to the solution of complex engineering 
problems in Electrical Engineering. 

2. Problem analysis: Identify, formulate, research literature, and analyze complex 
engineering problems reaching substantial conclusions using first principles of 
mathematics, natural sciences, and engineering sciences in Electrical Engineering. 

3. Design/development of solutions: Design solutions for complex engineering problems 
and design system components or processes that meet the specified needs with 
appropriate consideration for the public health and safety, and the cultural, societal, and 
environmental considerations using Electrical Engineering. 

4. Conduct investigations of complex problems: Use research based knowledge and 
research methods including design of experiments, analysis and interpretation of data and 
synthesis of the information to provide valid conclusions using Electrical Engineering. 

5. Modern tool usage: Create, select and apply appropriate techniques, resources, and 
modern engineering and EE tools including prediction and modeling to complex 
engineering activities with an understanding of the limitations in EE. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to 
assess societal, health, safety, legal and cultural issues and the consequent responsibilities 
relevant to the professional engineering practice using EE. 

7. Environment and sustainability: Understand the impact of the professional engineering 
solutions in societal and environmental contexts, and demonstrate the knowledge of EE 
and need for sustainable development in EE. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities 
and norms of the engineering practice using EE. 

9. Individual and team work: Function effectively as an individual and as a member or 
leader in diverse teams, and multi-disciplinary settings in EE. 

10. Communication: Communicate effectively on complex engineering activities with the 
engineering community and society at large, such as, being able to comprehend and write 
effective reports and design documentation, make effective presentations and give and 
receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 
engineering and management principles and apply these to one’s own work, as a member 
and leader in a team, to manage EE projects and in multi-disciplinary environments. 

12. Life-long learning: Recognize the need for and have the preparation and ability to 
engage in independent and lifelong learning in the broadest context of technological 
changes needed in EE. 
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COURSE OUTCOMES: 

On successful completion of the course, the students will be able to: - 

CO1 Understand the characteristics of Diodes, concepts behind the Clippers, and Clampers. Design and 
analysis of various rectifier and amplifier circuits 

CO2 Analyze the characteristics of current flow in a bipolar junction transistor and MOSFET & different 
electronic devices such as Amplifiers 

CO3 Understand the dynamics of Linear & Non Linear Devices 
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Syllabus 
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Unit: 2 

Chapter: BJT Circuits 
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Common Base Amplifier: 
 

The common base amplifier circuit is shown in Fig. The VEE source forward biases the emitter 

diode and VCC source reverse biased collector diode. The ac source vin is connected to emitter 

through a coupling capacitor so that it blocks dc. This ac voltage produces small fluctuation in 

currents and voltages. The load resistance RL is also connected to collector through coupling 

capacitor so the fluctuation in collector base voltage will be observed across RL. The dc 

equivalent circuit is obtained by reducing all ac sources to zero and opening all capacitors. The 

dc collector current is same as IE and VCB is given by 

 
                                   VCB = VCC - IC RC. 

 

 

 

 

 

 

These current and voltage fix the Q point. The ac equivalent circuit is obtained by reducing all dc 
sources to zero and shorting all coupling capacitors. r'e represents the ac resistance of the diode 
as shown in Fig.  

 
 
 
 

http://nptel.iitm.ac.in/courses/Webcourse-contents/IIT-ROORKEE/BASIC-ELECTRONICS/lecturers/lecture_12/lecture12_page1.htm
http://nptel.iitm.ac.in/courses/Webcourse-contents/IIT-ROORKEE/BASIC-ELECTRONICS/lecturers/lecture_12/lecture12_page1.htm
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the diode curve relating IE and VBE. In the absence of ac signal, the transistor operates at Q point 

(point of intersection of load line and input characteristic). When the ac signal is applied, the 

emitter current and voltage also change. If the signal is small, the operating point swings 

sinusoidally about Q point (A to B). 

 

 
If the ac signal is small, the points A and B are close to Q, and arc A B can be approximated by a 

straight line and diode appears to be a resistance given by 

 

 

 

 

If the input signal is small, input voltage and current will be sinusoidal but if the input voltage is 

large then current will no longer be sinusoidal because of the non linearity of diode curve. The 

emitter current is elongated on the positive half cycle and compressed on negative half cycle. 

Therefore the output will also be distorted. 

r'e is the ratio of ΔVBE and Δ IE and its value depends upon the location of Q. Higher up the Q 
point small will be the value of r' e because the same change in VBE produces large change in IE. 

                               r'e = 25mV / IE 
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Small Signal CE Amplifiers 
 
CE amplifiers are very popular to amplify the small signal ac. After a transistor has been biased 

with a Q point near the middle of a dc load line, ac source can be coupled to the base. This 

produces fluctuations in the base current and hence in the collector current of the same shape and 

frequency. The output will be enlarged sine wave of same frequency. 

 
The amplifier is called linear if it does not change the wave shape of the signal. As long as the 

input signal is small, the transistor will use only a small part of the load line and the operation 

will be linear. 

 
On the other hand, if the input signal is too large. The fluctuations along the load line will drive 

the transistor into either saturation or cut off. This clips the peaks of the input and the amplifier is 

no longer linear. 

 

The coupling capacitor (CC ) passes an ac signal from one point to another. At the same time it 

does not allow the dc to pass through it. Hence it is also called blocking capacitor. 

 

The ac voltage at point A is transmitted to point B.  For this series reactance XC should be very 
small compared to series resistance RS. The circuit to the left of A may be a source and a series 



 
 

 

EE DEPARTMENT Page 30 
 

resistor or may be the Thevenin equivalent of a complex circuit. Similarly RL may be the load 
resistance or equivalent resistance of a complex network. The current in the loop is given by 

 

 
Analysis of CE amplifier: 
 
In a transistor amplifier, the dc source sets up quiescent current and voltages. The ac source then 

produces fluctuations in these current and voltages. The simplest way to analyze this circuit is to 

split the analysis in two parts: dc analysis and ac analysis. One can use superposition theorem for 

analysis . 

AC & DC Equivalent Circuits: 

 
For dc equivalent circuit, reduce all ac voltage sources to zero and open all ac current sources and open 
all capacitors. 

  
  
AC Load line: 

 
Consider the dc equivalent circuit 
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Assuming IC = IC(approx), the output circuit voltage equation can be written as 
 
 
 
 
 
 

                       (E-51) 
 
 

The slop of the d.c load line is 

 

                                                      . 
When considering the ac equivalent circuit, the output impedance becomes RC || RL which is less 
than (RC+RE). In the absence of ac signal, this load line passes through Q point. Therefore ac 
load line is a line of slope (-1 /  ( RC || RL) ) passing through Q point. Therefore, the output 
voltage fluctuations will now be corresponding to ac load line as shown in fig.  Under this 
condition, Q-point is not in the middle of load line, therefore Q- point is selected slightly upward, 
means slightly shifted to saturation side. 
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Voltage gain: 

 
To find the voltage gain, consider an unloaded CE amplifier. The ac equivalent circuit is shown in 

fig. The transistor can be replaced by its collector equivalent model i.e. a current source and 

emitter diode which offers ac resistance r'e. 

 

 
The input voltage appears directly across the emitter diode 

Therefore emitter current ie = Vin / r'e. 
 
Since, collector current approximately equals emitter current and iC = ie and vout = - ie RC (The 

minus sign is used here to indicate phase inversion) 

 
Further vout = - (Vin RC) / r'e 
 
Therefore voltage gain A = vout / vin = -RC / r'e 
 
The ac source driving an amplifier has to supply alternating current to the amplifier. The input 

impedance of an amplifier determines how much current the amplifier takes from the ac source. 

 
In a normal frequency range of an amplifier, where all capacitors look like ac shorts and other 

reactance are negligible, the ac input impedance is defined as 



 
 

 

EE DEPARTMENT Page 33 
 

 
                                                                     zin= vin/ iin 
 
Where vin, iin are peak to peak values or rms values 
 
The impedance looking directly into the base is symbolized zin (base) and is given by 
                                                            Z in(base) = vin / ib , 
Since, v in = ie r'e 

 
From the ac equivalent circuit, the input impedance zin is the parallel combination of R1 , R2 and               
β                                                   
                                                           r'e. Zin = R1 || R2 || β r'e 
 
The Thevenin voltage appearing at the output is 
                                                                          vout = A vin 
 
 
The Thevenin impedance is the parallel combination of RC and the internal impedance of the 
current source. The collector current source is an ideal source, therefore it has an infinite internal 
impedance. 
 
                                                                            zout = RC. 
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Two port network is a pair of two terminal electrical network in which, current enters through 
one terminal and leaves through another terminal of each port. Two port network representation 
is shown in the following figure. 

 

 
Here, one pair of terminals, 1 & 1’ represents one port, which is called as port1 and the other 
pair of terminals, 2 & 2’ represents another port, which is called as port2. 

There are four variables V1, V2, I1 and I2 in a two port network as shown in the figure. Out of 
which, we can choose two variables as independent and another two variables as dependent. So, 
we will get six possible pairs of equations. These equations represent the dependent variables in 
terms of independent variables. The coefficients of independent variables are called 
as parameters. So, each pair of equations will give a set of four parameters. 

h-parameters 

We will get the following set of two equations by considering the variables V1 & I2 as 
dependent and I1 & V2 as independent. The coefficients of independent variables, I1 and V2, are 
called as h-parameters. 

 
The h-parameters are 
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h-parameters are called as hybrid parameters. The parameters, h12 and h21, do not have any 
units, since those are dimension-less. The units of parameters, h11 and h22, are Ohm and Mho 
respectively. 

We can calculate two parameters, h11 and h21 by doing short circuit of port2. Similarly, we can 
calculate the other two parameters, h12 and h22 by doing open circuit of port1. 

The h-parameters or hybrid parameters are useful in transistor modelling circuits (networks). 
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