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Lecture 23: Small-Signal CE Amplifier Analysis

• Announcements:

• HW#7 online and due Friday via Gradescope

• Lab#5 due Tuesday, Nov. 12, 5 p.m.

• Gave Z scores last time

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

• Lecture Topics:

Finish Common Emitter Amplifier

Frequency Response

High Frequency Model for BJT

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

• Last Time:

• Going through a Common Emitter Amplifier small-
signal analysis example

• Now, continue with this …

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
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② Determine the elements in the small-signal 
transistor model(s)

If more than one transistor, might need to 
determine SS element values for several of 
them

③ Obtain the small-signal circuit

Eliminate independent DC sources

―Short DC voltage sources

―Open DC current sources
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④ Use standard circuit analysis (i.e., KCL or KVL 
with superposition) to determine the parameters of 
interest

• Usually, the parameters of interest include

Gain, Av

Input Resistance, Ri

Output Resistance, Ro

Low Frequency Cut-off, wb

High Frequency Cut-off, wh

• Determine all of these during small-signal analysis

• The total gain of the simplified amplifier circuit 
takes the form
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⑤ Use the gain and resistances determined above to 
obtain the small-signal voltages and currents at 
each node/branch of the circuit

• To obtain the actual node & branch signals, 
superpose the DC and small-signal AC solutions



EE 105: Microelectronic Devices & Circuits
Lecture 23w: Small-Signal CE Amplifier Analysis

CTN 10/23/19

Copyright © 2019 Regents of the University of California 7


