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DEFINITION 



TYPES OF RECTIFIERS: 

HALF WAVE RECTIFIER 

FULLWAVE RECTIFIER 

BRIDGE RECTIFIER 



HALF WAVE RECTIFIER 



OPERATION 



WAVEFORMS 



NEED OF CALCULATING AVERAGE: 



















FULL WAVE RECTIFIER 



OPERATION 



 



WAVEFORMS 

 



 





 



Ripple factor 



ADVANTAGES & DISADVANTAGES OF 
FWR  



COMPARISION OF HWR & FWR 



FILTER 



TYPES OF FILTERS 



Capacitor filter 



operation 















Inductor filter 



operation 











Ripple factor 















Comparison  
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Transistor types 



Transistor symbols 



Why 2 diode configuration can not be 
used as transistor 

Diffusion, process resulting from random motion of molecules by which there is a net 
flow of matter from a region of high concentration to a region of low concentration 



Transistor operating regions 



Working of NPN Transistor 









Working of pnp transistor 









Transistor configurations: 
 

  CB configuration 

  CC configuration 

  CE configuration 
 



CB configuration 





• Input characteristics: The output (CB) VBC 

voltage is maintained constant and the input 
voltage (EB) is set at several convenient levels. 
For each level of input voltage, the input 
current IE is recorded.  IE is then plotted versus 
VEB to give the common-base input 
characteristics. 



• Output characteristics: The emitter current IE 
is held constant at each of several fixed levels. 
For each fixed value of IE , the output voltage 
VCB is adjusted in convenient steps and the 
corresponding levels of collector current IC are 
recorded. For each fixed value of IE, IC is almost 
equal to IE and appears to remain constant 
when VCB is increased. 

 



CE configuration 



Calculation of input(IB) and output 
currents(IC) 





• Input characteristics: The output voltage 
VCE is maintained constant and the input 
voltage VBE is set at several convenient 
levels. For each level of input voltage, the 
input current IB is recorded. IB is then 
plotted versus VBE to give the common-
base input characteristics. 



• Output characteristics: The Base current IB is held 
constant at each of several fixed levels. For each 
fixed value of IB , the output voltage VCE is adjusted 
in convenient steps and the corresponding levels 
of collector current IC are recorded. For each fixed 
value of IB, IC level is Recorded at each VCE step. For 
each IB level, IC is plotted versus VCE to give a family 
of characteristics. 



CC configuration 



Calculation of input(IB) and output 
currents(IE) 









WHY CE CONFIGURATION IS USED IN 
AMPLIFIERS 

• IT provides both voltage and current gain 
more than unity 

• Ratio of output resistance to input resistance 
is very small(10 to 100ohms) 





Relation between alpha & beta 







BJT BIASING  

• Biasing is the process of providing DC voltage 
which helps in the functioning of the circuit.  

 

• A transistor is based in order to make the 
emitter base junction forward biased and 
collector base junction reverse biased, so that 
it maintains in active region, to work as an 
amplifier. 



NEED OF BIASING 

•  If a signal of very small voltage is given to the input of BJT, it cannot 
be amplified. Because, for a BJT, to amplify a signal, two conditions 
have to be met. 

 
 The input voltage should exceed cut-in voltage for the transistor to 

be ON. 
 The BJT should be in the active region, to be operated as 

an amplifier. 
      
• If appropriate DC voltages and currents are given through BJT by 

external sources, so that BJT operates in active region and 
superimpose the AC signals to be amplified, then this problem can 
be avoided. The given DC voltage and currents are so chosen that 
the transistor remains in active region for entire input AC cycle. 
Hence DC biasing is needed 
 



FIXED BIAS 















DC LOAD LINE 





SELECTING OPERATING POINT 









VARIATION OF Q-POINT 





REQUIREMENTS OF BIASING CIRCUITS 



ADVANTAGES OF FIXED BIAS 

• IT IS SIMPLE IN CONSTRUCTION 

• Q POINT CAN BE PLACED ANYWHERE IN 
ACTIVE REGION BY ADJUSTING VALUE OF RB 



Disadvantages  

• The circuit does not provide a check on IC 

which increases with temperature. 

 

• Since IB & IC are fixed change in beta shifts 
operating point. 

 





STABILITY FACTOR 

• It indicates the degree of change in operating point due to 
variation in temperature. 

• There are 3 variables that are temperature dependant 



STABILITY FACTOR (S) 



STABILITY FACTOR (S) FOR  
FIXED BIAS CKT 



STABILITY FACTOR (SI) 



RELATION B/W S & SI 



STABILITY FACTOR (SII) 

RELATION B/W S & SII 



VOLTAGE DIVIDER /SELF BIAS CIRCUIT 

















STABILITY FACTOR (S) 





Advantages:  
Stability factor is less 
More stable 

Disadvantage:  
Require more components than  
usual is the drawback of this method 



STABILITY FACTOR(SI) 





RELATION B/W S & SI 



STABILITY FACTOR(SII) 







Small signal analysis of amplifiers  
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BASIC TRANSISTOR AMPLIFIER 



H-parameters or hybrid parameters 

• h parameter of two port network is a square 
matrix of order 2×2. Basically it is a way to 
represent a two port network. It is also known as 
hybrid parameter. In this form of representation, 
voltage of input port and current of the output 
port is expressed in terms of current of input port 
and voltage of output port. 

• Thus, the h parameter for a two port network is 
defined as 

 

https://electricalbaba.com/concept-of-electricity-what-is-current/




Why h Parameter is called Hybrid 
Parameter? 

• h parameter is also called hybrid parameter. This 
is because of the method of calculation of 
individual element of h matrix. Short circuit 
condition of input port is assumed for the 
calculation of h11 and h21.  

• While open circuit condition is assumed for 
h12 and h22 calculation. Thus we see that, both 
open circuit and short circuit terminal conditions 
are assumed in the calculation of h11, h12, h21 and 
h22. This is the reason, it is also called hybrid 
parameter. 



Calculation of h Parameter: 
 

• Let us consider a two port network. Let V1, I1, 
V2 and I2 are the input voltage, input current, 
output voltage and output current 
respectively. 

 



• Assuming the short circuit condition at the 
output terminal, we get 

    V2 = 0 

• Now putting V2 = 0 in (2), we get 

    V1 = h11I1 
    h11 = (V1 / I1) 

• Similarly putting V2 = 0 in (3), we get 

    I2 = h21I1 

    h21 = (I2 / I1) 

 



• Again assuming input port of the two port 
network to be open circuited, the input voltage 
will be zero.  

    I1 = 0 

• Now putting I1 = 0 in (2), we get 

    V1 = h12V2 

    h12 = (V1 / V2) 

• Similarly putting I1 = 0 in (3), we get 

    I2 = h22V2 

    h22 = (I2 / V2) 

 



H parameters of two port network 



• Since h11 is the ratio of input voltage and input current 
when the output port is short circuited, therefore it is 
known Input Impedance. Its unit is ohm. 

• h22 is the ratio of output current and output voltage 
when input port is open circuited, therefore it is 
called Output Admittance of the network. Its unit is 
mho. 

• h12 is the ratio of input voltage and output voltage 
when input port is open circuited, therefore it is 
called Reverse Voltage Gain. It is a unit less quantity. 

• h21 is the ratio of output current and input current 
when output port is short circuited, therefore it is 
called Forward Current Gain. It is a unit less quantity. 

 



Equivalent Circuit Representation of h 
Parameter: 

 



Current gain(Ai) 



Current gain(Ais) 





Input impedance (Zi) 





Voltage Gain(AV) 



Voltage Gain(AVS) 



Output admittance(Y0) 





Power Gain(AP) 



Relation between  AVS & AIS 





GUIDELINES FOR ANALYSIS OF 
TRANSISTOR CIRCUIT 















ANALYSIS OF CE CIRCUIT USING 
SIMPLIFIED HYBRID MODEL 







ANALYSIS OF CC CIRCUIT USING 
SIMPLIFIED HYBRID MODEL 













Comparison of amplifiers 



Effect of coupling capacitor 



Effect of bypass capacitor in amplifier 
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