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Lecture 23: MOS Model and Common Emitter Amp

• Announcements:

• HW#7 online and due Friday via Gradescope

• Lab#5 online (this is your first project)

Due Tuesday, Oct. 30, 5 p.m.

• -------------------------------------

• Lecture Topics:

T Model

Pnp Transistor Hybrid- Model

Saturated NMOS Hybrid- Model

Example: Common Emitter Amplifier

• -------------------------------------

• Last Time:

• Derived the BJT Hybrid- Model

• Now, continue with models …

• Remarks:

• gm is independent of device specifics, i.e., , Is

• Depends only on temperature (via VT) and biasing 
(IC)

• Small-signal model valid for vbe<<VT
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• To explicitly show the emitter resistance in the 
small-signal model, use the T-model:

• For pnp transistors, use the same small-signal 
models as npn with NO change in polarities
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• Note that in the above small-signal models, the 
current directions are the same as used for npn, 
i.e., no change in polarities

• Large signal directions, however, are as before
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Procedure for Small-Signal Analysis

• (Common Emitter Example)
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① Determine the DC operating point

• i.e., find the relevant DC voltages at all nodes and 
DC currents through all branches

• Draw the DC circuit

Eliminate independent AC small-signal sources

―Short AC voltage sources

―Open AC current sources

Open all capacitors (in particular, open the 
bypass/coupling capacitors)

Use DC transistor models 

―this might entail nonlinearity in some 
cases, but approximations can alleviate


