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Lecture 23: Small-Signal CE Amplifier Analysis
* Announcements:

* HW#7 online and due Friday via Gradescope - (Common Emitter Example)
* Lab#5 due Tuesday, Nov. 12, 5 p.m.
+ Gave Z scores last time

Procedure for Small-Signal Analysis

* 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 ...
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G"éé;(lﬂk, herds (»)lld' we're I°°1.’f1;tq 4 do: (D Determine the DC operating point
. - .e., find the relevant DC voltages at all nodes and
AF phy an ”'fd Deformio Hle DC currents through all branches
here resuv ”"‘39 outpd - Draw the DC circuit
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1, Vig - Vee 3-01
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Re, Res = 2.2¢ 25K oIkt
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(2 Determine the elements in the small-signal
transistor model(s)

% If more than one transistor, might need to

Tos Ic - 0 of 48 dﬁter‘mine SS element values for several of
8 F them
o Tgm 0.9mh> [h ; L ro"’i,h._ 0. looke
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lor Wou: o (3 Obtain the small-signal circuit
M Ro. % Eliminate independent DC sources
Tghw fg Ed VB gﬁg ) 3V —Short DC voltage sources
—Open DC current sources
Ve Vg - Ve = 3-0.7:2.3V — Sheet ]ag, cdnﬂl’j Gapacitns (ck > Ioaf)
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@ Use standard circuit analysis (i.e., KCL or KVL
with superposition) to determine the parameters of
interest

* Usudlly, the parameters of interest include
% Gain, A,
% Input Resistance, R;
% Output Resistance, R,
% Low Frequency Cut-off, o,
% High Frequency Cut-off, w,
+ Determine all of these during small-signal analysis

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

Yo_ R p .RLJ
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(® Use the gain and resistances determined above to Q—k amplhon Prlph‘c.r eg ) R«, Ro, P, 4
obtain the small-signal voltages and currents at
each node/branch of the circuit Ve (be) ( 0.01)(-11.2) cosest
- To obtain the actual node & branch signals, = - (IV)coseX
superpose the DC and small-signal AC solutions

\/CL: +2V

Rs2i0
2160 - \%Rﬁgp
2(0yF
Ce- lou/,r
= 22k = ];

= V,Mf;- W+ (8.014) coceo t

Vg (0c)
w — g Gt sgnd]

B
7z

0.0,

Cortains Ho inbo
+o be proceged

< T

QAc rimm:b‘

Copyright © 2019 Regents of the University of California 6



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

An Ih)elmj of In{Pinoh A'qu’y;(:z
= { Gack 5.kt amalysis:

W WL SRR YY)

& A rﬂll@,ll&

b(’d. more (q-(é(‘”

Copyright © 2019 Regents of the University of California

CTN 10/23/19



