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Lecture 24: Common Emitter Amplifier

* Announcements:

* HW#7 online and due Friday via 6radescope
* Lab#5 online (this is your first project)

Procedure for Small-Signal Analysis

*+ (Common Emitter Example)

% Due Tuesday, Oct. 30, 5 p.m. P _ Vee® +(2V
+ Shortly after lecture last time, my hard drive died k ) |
% Lost the PowerPoint and video f V$ ! é : Cy* 1P
R 30K
% Rewrote the PowerPoint - this is online . Rea/00 '\ s
% Looking for a video from ETS .. we'll see \</ — | 2R2Sk
* Next Monday: No lecture ) =
% I will be on travel (as indicated in the schedule Carlouf R, (K \
shown on the first day) /llg" | 2 Cet oo
% Lecture will be by video C L | L, ’.;:K 1 ]_: | [Op
T TTTTTTrTTmemmmm e = Vpray | :
* Lecture Topics: -
% Example: Common Emitter Amplifier g"oq\r (I‘nwﬁ A - L eier bt Locd
% Frequency Response
¢ e [ Thevernn Equivilent |
* Last Time:
* Going through a Common Emitter Amplifier small- For Q- R=100, Vps 100V
signal analysis example e
- Now, continue with this .. Find the noltige gom, oy .
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(D Determine the DC operating point

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

Veez +i2v

wdPdatrdd=\e( )
(e P ¢ bokeg)

Accurnde (but stao):
= Cet Thewawn ciquakn‘l'
Voo Vee (e E%‘Rz\ (p‘)
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Ry = I0KI] 30k = 75K
Vee- o 3-07
1. 7

= 2 OQ7"7A x M
'o’[‘} ’3 Ioo Vi
‘B"' :—r—c- 2 0.0l ml
Lo TeX 097mh = [mh r—

Vi = Viga - ReTg = 3- (7.5k)(0.01m) =

Vg = 292-67: 2.22V

V.= Vee- TRz 12-3=9V

Faster Way:
Tgnore Tg. — Vp= Vee 3 lR

Ve = Vg-VBg(am) > 3-07 > 2.3V
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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 y
& - ——— < r.- ,A_. - _'6,0—_.
I e et OMR foT s T ook
L 100 - A xd
T Qm 004 2.5k Te? I 9m %S
T, giver 0 A/ Aere! Lo
J .
X ' , Thevenin Avpiia <ol
lt:fve.gw\ michend Stute
(3® Obtain the small-signal circuit o I = in The o £ ou
(N The o\ dur S)‘"fk
% Eliminate independent DC sources A = wndd et g'd—ﬂ'
—Short DC voltage sources - G \oll—ﬁerl 'ﬂ“,_z - - -
—Open DC current sources - KR s

Q3 Short large Coplis Capacitns (¢e>10nf)
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@ Use standard circuit analysis (i.e., KCL or KVL
with superposition) to determine the parameters of
interest

* Usually, 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_ K o RL—}
Y% R+Rs T R.R,

. T i
For i1desd wont- R =e0 P.:0

(R; ’7Rs) (Ro<<Ry)
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