ECE2280 FUNDAMENTALS OF ELECTRICAL ENGINEERING 1

Class Load
Syllabus & tentative schedule outline the workload for this semester. This is a very busy class. Every
week will require AT LEAST 10 HOURS of outside studying to pass class.

ECE3700 + ECE2280 = Very busy semester — Qrganize your time!

How can you survive??
1. Easiest way to get through school is to actually learn and try to retain what you are asked to learn.
¢ Even if you're too busy, don't lose your good study practices. What you "just get by" on today
will cost you later.

e Don't fall for the "I'll never need to know this" trap. Sure, much of what you learn you may not
use, but some you will need, either in the current class, or future classes, or maybe sometime in

your career. Don't waste time second-guessing the curriculum, It'll still be easier to just do your

best to learn and retain.

2. Don't fall for the "traps".
e Homework answers, Extra problem solutions, Posted solutions, Lecture notes.

3. KEEP

UP! Use calendar.

4. Make "PERMANENT NOTES'" after you've finished a subject and feel that you know it.

REVIEW:

e KVL, KCL, OuM's LAW, THEVENIN EQUIVALENCE, OPAMPS

a.

Derive an expression for [;. The expression must not contain more than the
circuit parameters o, Va, Ry, and Ry (Make sure fo eliminate V; from the

answer) (¢ = 1)
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ECE2280 FUNDAMENTALS OF ELECTRICAL ENGINEERING 2

Derive an expression for vi. The expression must not contain more than the circuit
parameters Vg, in, Ry, Ra R3, and Ry. (Hini: It is nof just a simple voltage divider)

Ohm’s Law: V=I*R

KCL: O?F‘*‘g“m“&“’ la L1370 ©

i (8 iy (RY [, (R) Ve O @

KVL: yolkaog loop:
& Hus Wnte @)

fom © @ (- oL, (p\uSS\\ng

(R - ((a()Rs) - V=0
L (R+B,+ 23\—_-, (:QQS +\o.
t, = LaRs e
R, +R, ¥Rs

Thevinen Equivalence:

CASE 1: Thevenin Equivalent (circuit with only independent sources)

Step 1. Turn off all independent sources. (This means V=0 (short) and I=0 (open))
Step 2. Rth=equivalent R seen between the two desired nodes a-b.

Step 3. Vth= open circuit voltage between a-b.
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ECE2280 FUNDAMENTALS OF ELECTRICAL ENGINEERING 3
CASE 2: Thevenin Equivalent (circuit with dependent sources)
Step 1. Calculate the open circuit voltage, Vth.
Step 2. Calculate Rth. Use only one of the methods below:

Method 1: TEST SOURCE

(a) Remove all independent sources.

(b) Apply a voltage source Vtest between a-b and determine the resulting current lfest. {OR apply a current
source [test between a-b and determine the resulting voltage Vrest. Using 1V or 1A as the value of the applied test
sources allow easy multiplication or division)

(c) Rth=Vtest/Itest

Method 2: SHORT CIRCUIT
(a) Short circuit between a-b and find Isc, short circuit current.
(b) Ry, = Vth/Isc

Example, Case 1: (independent sources) Find Thevenin across R2(Removing R2 from the circuit).
< http://en.wikibooks.org/wiki/Electronics/Thevenin/Norton Equivalents> independent sources.
hort) and I=0 (open))
R.

Step 2 and Step 3:

Rth—Rl+R3||R4 Vi Rl
=W N

Example Case 2:

Find Thevenin between a-b.

Step 1: (Find Vozopen circuit voltage)) = =
Vo=-5i2(101140)=-5i2(10)(40)/50 = -40i2

12=-3v1(10)/60 = _I/Meﬂl
Ve-1011-v1-3v1(3)=0 (i1=0) => 10v1=Vg

Vo=-40(-1/2)(Vg/10) = +2Vg=Vth
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ECE2280 FUNDAMENTALS OF ELECTRICAL ENGINEERING 4
Step 2:

Method 1: TEST SOURCE
(a) Remove all independent sources.
(b) Apply a test source (Itest in this case). Analyze circuit for Vtest=Vo in this case.

J 9/, 100 b Gomy==t | Vo=Viest = (10140)*(ltest-5i2)
i Vel
\:& Ttest 11:0

e v1=-3v1(3) => v149v1=0=> v1(10)=0 => v1=0

B LA T AT, -The k0 | 1270
’ i; V»L;Y ti:ﬁ* Vtest = 8ltest

1 \%’ w0 ! ‘ Rth = 8ltest/Itest = 8ohm

Step 2: Yo
Method 2: SHORT CIRCUIT Vie<t (1o]40)(1-54)

109 i V {4 _folid

—>

NTas o+ oy ’%

Isc=-5i2
Vth=-5i2(101140)=-40i2
Rth = Vth/Isc=-40i2/-5i2 = 8ohm

SAME

Note: Use of the Isc is sometimes easier than the test source. Suggest trying that method first. Both method’s can be used to
“check” the other one.
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ECE2280 FUNDAMENTALS OF ELECTRICAL ENGINEERING 5

Example #3 12y
L,y Il
2K 2 —p Zk
12v Hl 3k l 6k Same as
Hl BRIZl 6k
12V 12 12 L2y
Solve for I, 11,12, and V1: [ = = e\ = =3mA
2k + 3k|6k 2k+(¥) 2k + 2k
3k+6k Il
_Vi. _Vi
11_37’12_67 2K

— — _ 3k ) — _ _ —
1=1+12=VI[L+ L)=vi()=vi(l )= vi=1 2k =3m2k) = 6v Hl %121 »
=2 =2mA;12=2 =1mA

3k 6k
Example #4 B
Given Vg=6.25mV, find V,. Find the Thevenin equivalent between terminals a-b.
M = ’ -
Py N o &
I + /T\
v, C_r) 400 v, 100Q 500>y S12.50 \Hh
2 (o)
201 _N525Q 501 B
- v A d Oﬁ

Y - - - b
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ECE2280 FUNDAMENTALS OF ELECTRICAL ENGINEERING 6

Vin = Vo —> Thuebre, hind U,

. [ 4] "I'-/-.'t'\k'h:-m." -
Vo= (200 | 1a.00)  (-5015) = -500 Ly fud o5
e Lane L-‘.'L
50 18.%
[ .5 . Eﬂ = m.ﬁ-—-

. Vi . . F I e o
= Loy = —= = ~=00, (5 00 ) = 200, .Q—-—'%'l{TO — 4 j— e
=] 16 A, é?blh_) %5_ 100Ta% = "4\1:.,) g

MNJ%
= L, = E’/fit.mo') = .A5m = 12500 W w’\\«:ﬂﬂmg
=) R Phagy iy —
PrEViBUS J;gt\mmﬂ%

[:3 = _L“:; = -Udq, \Q&Nﬂ)t‘_bm

Vi = Vo= - 1001y = 4601 .6)

7
K= Vin
L‘.‘:c,.._ where iy is the short circuited current =>
—>
I + + Isc
\ (J_r) 40Q v, 100Q 500S v 21250 l
201 _525Q 50iy -

on

From the analysis for Vth (above). Vth=-500i2
Isc=-50i2 so

Rth=-500i2/-50i2

(note that for this circuit configuration, it appears that the output R (Rth) that the "top" of the dependent
current source looks like an "open" so that the equivalent R is 501112.5=10ohm).

rf)A 0S5 >

b
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1.

c. (20 points)

iy —
R;
— A'AY

(o s

R
AAVAY,

iy
o

For the circuit shown, write three independent equations for the three mesh currents
i1, ip, and i3. The quantity ix must not appear in the equations.

+
R;
*‘

Soln:  wi, dependent sre ln terms of b la, L3

Mi,3 =

iy = Ly, tx= L3 s

Supe.r'mesh for L, and iz losps:

lg= L= L3
suwter Loop dor 1y and 3¢ No, because oF &ix sre.

Mesh galh for La:

1*"1..,_3'“‘-7.‘?2 - Vﬁl = OV‘\
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