
EE 105: Microelectronic Devices & Circuits
Lecture 20w: Transistors As Amplifiers

CTN 10/16/19

Copyright © 2019 Regents of the University of California 1

Lecture 20: Transistors As Amplifiers

• Announcements:

• HW#6 online and due Friday via Gradescope

• Those in the Wednesday lab section should finish 
their Lab#3 by going to the lab when the stations 
are free

• Per Piazza, Lab#3 is due on Friday at 8 p.m. for 
everyone

• Lab#4 this week

• Midterm 1 today, during class. (This is a recorded 
lecture.)

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

• Lecture Topics:

Small Signal Analysis

―Linearizing Non-Linear Elements

―DC and Small-Signal AC Components

―Taylor Series Approximation

Transistors As Amplifiers

Small-Signal Model for the BJT

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

• Last Time:

• Discussing how Taylor series leads to the small-
signal method for solving nonlinear problems

• Now, continue with this …
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• So far, we have shown how to obtain the small-
signal circuit model for a two-terminal nonlinear 
resistor

• How about for three-terminal transistors?

• Look back to our general amplifier networks

• Any of the networks apply … but the most popular 
one is the y-parameter model:
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• Remarks:

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

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

• Small-signal model valid for vbe<<VT

• To explicitly show the emitter resistance in the 
small-signal model, use the T-model:


