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2.1 Review of FET Types and Biasing
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Voltage-Divider Biasing ,      Self-Bias  ,      Fixed-Bias Configuration    



Fixed-Bias Configuration
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Graphical Solution
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Schockley’s Equation
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Self-Bias Configuration
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VGSQ=-IDQRS 
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Voltage-Divider Biasing
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VGS<0

VG< IDRs
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Depletion Mode MOSFET
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RS=150ΩRS=750Ω
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Schockley’s Equation
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E-MOSFET Feedback Biasing

VGS=VDS=VDD-IDQRD
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Voltage-Divider Biasing: Example
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2-2 JFET Small-Signal Model
(CS,CG & CD)

gm Graphical Determination
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2-2 JFET Small-Signal Model
(CS,CG & CD)
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gm Mathematical Determination
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Input Impedance-Zi & Output Impedance-Zo

Zi = ∞
Zo = rd
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FET AC-Equivalent Circuit
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JFET Self-Biased Amplifier
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JFET Self-Biased Amplifier

Zi=RG ,  Zo=RD॥rd  ,  Av=-gm(RD॥rd)  
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JFET Voltage  Divider Configuration
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Zi=R1॥R2 ,  Zo=RD॥rd ,  Av=-gm(RD॥rd)  
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JFET Source Follower (Common-Drain)
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Common-Gate JFET Amp.
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2.3 Depletion MOSFET AMP.
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Same Model & Equations as JFET Ones 

Zi=R1॥R2 ,  Zo=RD॥rd

Av=-gm(RD॥rd)  



2.4 E-MOSFET AMP.
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Drain Feedback Configuration
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2.4 E-MOSFET AMPLIFIER
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Voltage-Divider Configuration
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2.5 Effect of RL and Rsig
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Effect of RL and RS
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Miller Effect

CGS

CGD

Ci= CGS+CM= CGS+CGD(1+Av)
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2.6 Cascaded System and Amp. Coupling
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Av=Av1.Av2=gm1RD1.gm2RD2 

Zi=RG1 ,    Zo=RD2
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2.6 Cascaded System and Amp. Coupling
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8 mA

4*0.68= 2.72 V
ID=2.4 mA
VRS= 1.63 V
VRS= 5.76 V
VDS= 12.6 V
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4*0.68= 2.72 V
ID=2.4 mA
VRS= 1.63 V
VRS= 5.76 V
VDS= 12.6 V
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2.6 Cascaded System and Amp. Coupling
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Zi2

4*0.68= 2.72 V
ID=2.4 mA
VRS= 1.63 V
VRS= 5.76 V
VDS= 12.6 V



2.7 Practical Applications

3-Channel
Audio Mixer
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2.7 Practical Applications

Motion-Detection System
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