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MOSFET as an AmplifierMOSFET as an Amplifier
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DDDDDSo iRvvv  Square law expression is non linear between ID

and VGS.

Need to operate in appropriate region for linear
behaviour.
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MOSFET as an AmplifierMOSFET as an Amplifier
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Graphical Derivation of Transfer CharacteristicsGraphical Derivation of Transfer Characteristics
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MOSFET as SwitchMOSFET as Switch
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Selection of Q PointSelection of Q Point
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It is very important to note that the selection of Q point should be made in such a way that the signal is not distorted/clipped, we can see that
if the Q point is near VDD the output will be clipped off and if it is close to triode boundary signal will be distorted. So basically, the Q point
should be lower than VDD and higher than VDSQ to have maximum swing.

However, one should note that selection of Q point is dependent on what you select the load resistor, which determines the transfer
characteristics.

IQI VvI
v dv

A




4

Analysis: MOSFET as a Linear AmplifierAnalysis: MOSFET as a Linear Amplifier
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Example 4.8Example 4.8
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Example 4.8Example 4.8
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Look at the +ve & -ve increment in the drain current, are they same ?

Example 4.8Example 4.8

vRivvmAivA DDDDoDGS 05.518275.010and275.0v,1.741t 

The output will vary around bias value of VOQ = 4 V
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vRivvmAiv DDDDoDGS
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Look at the output for +ve and –ve excursions ?
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Exercise 4.17 & 4.18Exercise 4.17 & 4.18
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Biasing MOS Amplifier CircuitsBiasing MOS Amplifier Circuits

Not a good idea for biasing MOSFET ?
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The use of fixed bias (constant VGS) can result in a large variability in the value of ID. Devices 1 and 2 
represent extremes among units of the same type.
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Biasing with fixed gate voltage Biasing with fixed gate voltage VVGG & having a source & having a source 
resistor resistor RRSS
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(a) Basic Arrangement (b) Reduced variability in ID

Biasing with fixed gate voltage Biasing with fixed gate voltage VVGG & having a source & having a source 
resistor resistor RRSS

DSGSG IRVV  DSGSG
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(c) Practical implementation using a single supply; (d) Coupling of a signal source to the gate using a capacitor CC1; 
(e) Practical implementation using two supplies.
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Example 4.9 Example 4.9 
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As a rule of thumb for classical biasing we select RD and RS in such a way that the VDD voltage is
divided equally across RD , MOSFET (Drain to Source) & RS , which means one third across these
three components.

GSSGOVtGS

Exercise 4.19 & 4.20Exercise 4.19 & 4.20
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First find RD and then over voltage VOV, then find VS, once you have
VS find RS.

Now calculate new ID by substituting VGS = -VS = VSS – RS ID
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Biasing: DrainBiasing: Drain--toto--Gate Feedback ResistorGate Feedback Resistor
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Biasing Using a Constant Current SourceBiasing Using a Constant Current Source
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Exercise 4.21 & 4.22Exercise 4.21 & 4.22

First find VOV and then VGS, for this configuration VGS = VDS , find RD.

Now calculate new ID by substituting VGS = VD = VDD – RD ID
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