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VL5103 ANALOG IC DESIGN 

DETAILED SYLLABUS 

OBJECTIVES 

• To study MOS devices modelling and scaling effects. 

• To familiarize the design of single stage and multistage MOS amplifier and analysis 

their frequency responses. 

• To study the different design parameters in designing voltage reference and OPAMP 

circuits. 

UNIT I MOSFET METRICS  

Simple long channel MOSFET theory – SPICE Models – Technology trend, need for Analog 

design - Sub-micron transistor theory, Short channel effects, Narrow width effect, Drain 

induced barrier lowering, Sub-threshold conduction, Reliability, Digital metrics, Analog 

metrics, Small signal parameters, Unity Gain Frequency, Miller’s approximation 

UNIT II SINGLE STAGE AND TWO STAGE AMPLIFIERS  

Single Stage Amplifiers – Common source amplifier with resistive load, diode load, constant 

current load, Source degeneration Source follower, Input and output impedance, Common 

gate amplifier - Differential Amplifiers – differential and common mode response, Input swing, 

gain, diode load and constant current load - Basic Two Stage Amplifier, Cut-off frequency, 

poles and zeros 

UNIT III FREQUENCY RESPONSE OF SINGLE STAGE AND TWO STAGE AMPLIFIERS  

Frequency Response of Single Stage Amplifiers – Noise in Single stage Amplifiers – Stability 

and Frequency Compensation in Single stage Amplifiers, Frequency Response of Two Stage 

Amplifiers, – Noise in two stage Amplifiers – Stability, gain and phase margins, Frequency 

Compensation in two stage Amplifiers, Effect of loading in feedback networks, 

UNIT IV CURRENT MIRRORS AND REFERENCE CIRCUITS  

Cascode, Negative feedback, Wilson, Regulated cascode, Bandgap voltage reference, 

Constant Gm biasing, supply and temperature independent reference, curvature 

compensation, trimming, Effect of transistor mismatch in analog design 

UNIT V OP AMPS  

Gilbert cell and applications, Basic two stage OPAMP, two-pole system response, common 

mode and differential gain, Frequency response of OPAMP, CMFB circuits, slew rate, power 

supply rejection ratio, random offset, systematic offset, Noise, Output stage, OTA and OPAMP 

circuits - Low voltage OPAMP 
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