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Different Regions Of Operation



Transistor Voltage specifications For Various Operating 

Regions

Condition for Active & Saturation Regions





Transistor Biasing



CE, CC, & CB Amplifiers



H-Parameters Representation Of An Amplifier





Small Signal Analysis Of A Junction Transistor







Problem



Approximate H-Model For CE Amplifier





Approximate H-Model For CC Amplifier





Approximate H-Model For CB Amplifier





Problem



Miller’s Theorem

Millers theorem is used to simplify the analysis of a circuit

whenever there is a feedback connection in the circuit
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Problem



Analysis Of CE Amplifier With Unbypassed RE

❖ RE is added to stabilize the gain of the amplifier

❖ RE acts as a feedback resistor

❖ The overall gain will reduce with unbypassed RE



AC Equivalent Circuit For CE Amplifier with 
Unbypassed RE



AC Equivalent Circuit For CE Amplifier with RE Splitted 
using dual of Miller’s Theorem



h-Parameter Equivalent Circuit 
(Exact Analysis)



h-Parameter Equivalent Circuit 
(Approximate Analysis)
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Classification of 

Amplifiers

Based on No.of

Stages
Type of

Configuration

Classification based on

conduction angle

Frequency of

Operation
Type of Signal

Single Stage

Small Signal Common Emitter Class A Amplifier Direct Current (DC)

Multistage

Large Signal Common Base Class B Amplifier Audio Frequencies (AF)

Common Collector Class AB Amplifier Radio Frequencies (RF)

Class C Amplifier
VHF, UHF and SHF

Frequencies

Classification of amplifiers



Distortion in amplifiers

There are 3 types of distortion in amplifiers

1. Amplitude Distortion or Non linear distortion

2. Frequency distortion

3. Phase distortion



Need For Cascading



Gain of 2-Stage Cascade Amplifier

Block diagram of 2-Stage Cascade Amplifier
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Frequency Response of 2-Stage RC Coupled Amplifier











































Hybrid – π Common Emitter Transc onductance
Model



















Gain Bandwidth product

It is defined as performance of an amplifier also known as Figure of 
merit 
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GENERALIZED BLOCK SCHEMATIC



Introduction To Feedback

• The process of injecting a fraction of output energy of some

device back to the input is known as feedback.

• some of the short comings(drawbacks) of the amplifier circuit

are:

1. Change in the value of the gain due to variation in 

supplying voltage, temperature or due to components.

2. Distortion in wave-form due to non linearities in the 

operating characters of the amplifying device.

3. The amplifier may introduce noise (undesired signals)

• The above drawbacks can be minimizing if we introduce 

feedback



basic types of feedback in 
amplifiers



Positive feedback

•When the feedback energy (voltage or current) is in phase with the input 

signal and thus aids it, it is called positive feedback.

•Both amplifier and feedback network introduce a phase shift of 180 . The 

result is a 360 phase shift around the loop, causing the feedback voltage Vf 

to be in phase with the input signal Vin.

Fig. Block diagram for positive feedback



Negative feedback.

•When the feedback energy (voltage or current) is out of phase with the input

signal and thus opposes it, it is called negative feedback.

•The amplifier introduces a phase shift of 180° into the circuit while the
feedback network is so designed that it introduces no phase shift (i.e., 0° 
phase shift).
•Negative feedback is also called as degenerative feedback.

Fig.negative feedback amplifier



CLASSIFICATION OF FEEDBACK 
AMPLIFIERS

voltage series feedback. Voltage shunt Feedback

Current Shunt Feedback Current Series Feedback



EFFECT OF NEGATIVE FEEDBACK ON TRANSFER GAIN

❖ REDUCTION IN GAIN



❖ INCREASE IN BANDWIDTH

❖ REDUCTION IN DISTORTION



❖ FEEDBACK TO IMPROVE SENSITIVITY

❖ FREQUENCY DISTORTION

❖ BAND WIDTH



❖ SENSITIVITY OF TRANSISTOR GAIN

❖ REDUCTION OF NONLINEAR DISTORTION



❖ REDUCTION OF NOISE

TRANSFER GAIN WITH FEEDBACK

Consider the generalized feedback amplifier



LOOP GAIN

Return Ratio
βA = Product of feedback factor β and amplification factor A is called as
Return Ratio.

Return Difference (D)
The difference between unity (1) and return ratio is called as Return difference.
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OSCILLATORS

Oscillator is a source of AC voltage or current.







There are two types of oscillators circuits:

I. Harmonic Oscillators 2. Relaxation Oscillators

PERFORMANCE MEASURES OF OSCILLATOR CIRCUITS:

❖ Stability:
❖ Amplitude stability:
❖ Output Power:
❖ Harmonics:



SINUSOIDAL OSCILLATORS

Block schematic



BARKHAUSEN CRITERION



R - C PHASE-SHIFT OSCILLATOR



A GENERAL FORM OF LC OSCILLATOR CIRCUIT



- Aβ must be positive, and at least unity in magnitude. Than XI and
X2 must have the same sign.



(a) Colpitts oscillator (b) Hartely oscillator circuit



Wien bridge oscillator circuit.





CRYSTAL OSCILLATORS


	Slide 1
	Slide 2: Different Regions Of Operation
	Slide 3: Transistor Voltage specifications For Various Operating  Regions
	Slide 4
	Slide 5: Transistor Biasing
	Slide 6: CE, CC, & CB Amplifiers
	Slide 7: H-Parameters Representation Of An Amplifier
	Slide 8
	Slide 9: Small Signal Analysis Of A Junction Transistor
	Slide 10
	Slide 11
	Slide 12: Problem
	Slide 13: Approximate H-Model For CE Amplifier
	Slide 14
	Slide 15: Approximate H-Model For CC Amplifier
	Slide 16
	Slide 17: Approximate H-Model For CB Amplifier
	Slide 18
	Slide 19: Problem
	Slide 20: Miller’s Theorem
	Slide 21
	Slide 22
	Slide 23: Problem
	Slide 24: Problem
	Slide 25: Analysis Of CE Amplifier With Unbypassed RE
	Slide 26: AC Equivalent Circuit For CE Amplifier with  Unbypassed RE
	Slide 27: AC Equivalent Circuit For CE Amplifier with RE Splitted  using dual of Miller’s Theorem
	Slide 28: h-Parameter Equivalent Circuit  (Exact Analysis)
	Slide 29: h-Parameter Equivalent Circuit  (Approximate Analysis)
	Slide 30
	Slide 31: Problem
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44: Distortion in amplifiers
	Slide 45: Need For Cascading
	Slide 46: Block diagram of 2-Stage Cascade Amplifier
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53: Frequency Response of 2-Stage RC Coupled Amplifier
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74: Hybrid – π Common Emitter Transc onductance Model
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83: Gain Bandwidth product
	Slide 84
	Slide 85
	Slide 86: Introduction To Feedback
	Slide 87: basic types of feedback in  amplifiers
	Slide 88: Positive feedback
	Slide 89: Negative feedback.
	Slide 90: CLASSIFICATION OF FEEDBACK  AMPLIFIERS
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104: BARKHAUSEN CRITERION
	Slide 105
	Slide 106: A GENERAL FORM OF LC OSCILLATOR CIRCUIT
	Slide 107
	Slide 108
	Slide 109
	Slide 110
	Slide 111: CRYSTAL OSCILLATORS

