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Lecture 19: Small-Signal Analysis
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* Announcements:

* HW#6 online and due Friday via Gradescope 0] Vgg X é—yc

- Those in the Wednesday lab section should finish \ « Good starting o
their Lab#3 by going to the lab when the stations Veg & 3T Vce
are free @ Ves ~ee v n‘oi'

* Per Piazza, Lab#3 is due on Friday at 8 p.m. for @ \/gc_: T.&~ é—vcc ;Mle.r.
everyone :

- Lab#4 this week @ 0.1Tg < I31A5¢TE e ad‘)w?/{hq

* Midterm 1 moved to Wednesday, Oct. 16, 4-5 6"'9" Ja.an
p.m., in our regular room

* My Monday Office Hours are 5-6 p.m. today and M0S Biasin
thereafter @ . .
_____________________________________ = e use a smilar lo/mﬂy M\W fn disaele

- Lecture Topics: MOS Clefs.

% Small Signal Analysis Voo

—Linearizing Non-Linear Elements
—DC and Small-Signal AC Components
—Taylor Series Approximation
- Last Time:
* Going through biasing for discrete MOS transistors
* Now, continue with this ...

ky: Vi Uost TR (2D

g vﬁb’ TDIﬁD"'V.bS +j;)s£\y‘)'vr5 [()

Copyright © 2019 Regents of the University of California 1



EE 105: Microelectronic Devices & Circuits

CTN 10/14/19
Lecture 19w: Small-Signal Analysis
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* For discrete (off-chip) circuits, avoid transistors

@ Acctume saturdbion » I Ze Ngféd' %g.iscre'te transistors are more expensive than
iscrete resistors
< L WV )z/ I}Z\/I ) * For integrated (on-chip) circuits, avoid resistors
Lo = 5 Gt Wac-lie) (1 7AVes g P :
% Resistors take up much more space than
wy \/‘&c -F(V <) > V«&: 4—2'(\]3@4%.3 - \I?@;} transistors, and space is money

% Use lots of transistors and few if any resistors
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+ A method to solve nonlinear problems by linearizing
them around a specific coordinate
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+ As we've seen, transistors are nonlinear devices

- We've already experienced difficulty solving for DC
operating points for nonlinear transistors

* So solving circuits with more complex inputs, e.g.,
sinusoids or sums of them, will become even more
difficulty

* Need some way to simplify these problems >
Small-Signal Analysis

+ Take a two-terminal nonlinear resistor circuit as an
example:
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* Need a convenient method to solve this nonlinear
circuit, i.e., need some way to linearize it

+ Such linearization is possible for analog circuits
when the signals can break down into DC and small-
signal AC components
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