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Lecture 25: High Frequency Small-Signal Models

• Announcements:

• HW#8 online and due Friday via Gradescope

• Lab#5 due Tuesday, Oct. 30, 5 p.m.

• Monday’s lecture as recorded by ETS is online in 
your CalCentral EE105 course page

Good news!

Remember, this is the lecture that I lost due 
to a hard drive failure

You’ll need to turn your sound volume up

• Next Monday: No lecture

I will be on travel (as indicated in the schedule 
shown on the first day)

Lecture will be by video

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

• 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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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, b

High Frequency Cut-off, h

• Determine all of these during small-signal analysis

• The total gain of the simplified amplifier circuit 
takes the form



EE 105: Microelectronic Devices & Circuits
Lecture 25w: High Frequency Small-Signal Models

CTN 10/19/18

Copyright © 2018 Regents of the University of California 4

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
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• From before:

• The depletion region width xd is a function of the 
applied reverse-bias voltage vCB: xd=f(vCB)

• Q=qNaxdA, where A=cross sectional area

• Since Q is a function of xd, it is also a function of 
vCB: Q=g(xd)=g[f(vCB)]
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• Can experimentally determine C by measuring the 
small-signal capacitance between the base and 
collector terminals with the emitter incrementally 
open, i.e., use a current source to set IE
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• To find C, find an expression for Cin terms of C

and known measurable parameters

• One parameter we can convenienty measure is the 
short-circuit current gain:


