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• The threshold voltage VT
– Depends on equilibrium potential
– Controlled by inversion in channel

• The body effect
– VT varies with bias between source and body
– Leads to modulation of VT

MOS Body Effect
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Potential on substrate affects threshold voltage
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Define gmb as the body transconductance
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Can show that

Body Effect – (Con’t)
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Source Follower Configuration
For the source follower (common drain) configuration, the source is 
supplied at the gate and the output is collected at the source 
terminal.

The drain terminal is 
connected to the power 
supply VDD. Incrementally, 
the drain is grounded
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The source is connected to a 
load resistance RL. 

Define
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Source Follower Configuration
Incremental model for source follower - Since source is not tied 
to the substrate, we need to model the body effect. Note: substrate 
is always tied to ground.
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Source Follower
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Neglecting GL and gds (since they are small)
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This value is close to 1

Output impedance of source follower

Source Follower

1 1
out ds L

m mb

R r R
g g

   

Internal output impedance

1 1
out ds

m mb

r r This value is low
g g
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Source follower is ideal as a Buffer stage

Source Follower

Source follower exhibits
– Voltage gain close to unity
– High input impedance
– Low output impedance
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Common Gate Configuration
In the common gate configuration, the signal is supplied through 
the source and the output is collected at the drain terminal.

The gate terminal is 
connected to a power supply 
Vbias. Incrementally, the gate 
is grounded
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The drain is connected to a 
load resistance RD. 

Define
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Common Gate Amplifier

Small-Signal
Equivalent 

Circuit

1
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G
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Define

The midband gain is out
MB
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Common Gate (CG)
– CG amplifier is non-inverting
– CG amplifier has low input impedance
– CG is unity current-gain amplifier

  /
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Common Gate Amplifier
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MOS Topologies - Ideal
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