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MOSFET Large Signal Equivalent

Based on content from

Sedra/Smith “Microelectronic Circuits” -
Fifth Edition
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MOSFET Large Signal Equivalent
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MOSFET Large Signal Equivalent

Linear Region as V. IS Increased
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MOSFET Large Signal Equivalent

Saturation Region
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MOSFET Large Signal Equivalent

G o———o
+
Vs
O

8/9/2022 6

ELECTRICAL ELECTRONICS COMMUNICATION INSTRUMENTATION



MOSFET Large Signal Equivalent

Channel Length Modulation
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MOSFET Large Signal Equivalent
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MOSFET Large Signal Equivalent
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Circuit Symbols

Enhancement Mode MOSFET Symbols Depletion Mode MOSFET Symbols

Drain (D) Drain (D) Drain (D) Drain (D)

Substrate Substrate Substrate Substrate

Gate (G)

Gate (G) Gate (G) Gate (G)

Source (S) Source (S) Source (S) Source (S)

N-Channel P-Channel N-Channel P-Channel
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Circuit Symbols

Circuit symbols
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Circuit symbols for n-channel depletion-type MOSFETs
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MOSFET Small Signal Equivalent
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MOSFET Small Signal Equivalent

Small Signal Modelling

Find an equivalent circuit which relates the incremental changes in iD, vGS, vDs, etc.

Since the changes are small, the small-signal equivalent circuit has linear elements
only (e.g., capacitors, resistors, controlled sources)
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MOSFET Small Signal Equivalent

Transconductance

The small-signal drain current due to vgsis given by i7= g, Vs
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MOSFET Small Signal Equivalent
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MOSFET Small Signal Equivalent

Backgate Transconductance
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MOSFET Small Signal Equivalent

High Frequency Model
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CS Amplifier
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CS Amplifier

Vbrain=Vpp — Ip * Rp
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CS Amplifier
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CS Amplifier

V2 Design Steps
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CS Amplifier
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_oad-Line Analysis to find Q
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CS Amplifier
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CS Amplifier

High Miller Capacitance
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CS Amplifier
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CS Amplifier

CS stage with source degeneration.
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CS Amplifier

CS stage with source degeneration and bypass capacitor.
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CS Amp with Current Source Supply
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CS Amp with Current Source Supply
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CS Amp with Current Source Supply
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P-Channel CS Amplifier
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P-Channel CS Amplifier
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CS Amplifier with Active Load

Iref
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CS Amplifier with Active Load
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Thankyou
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