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Date Day Class Title Chapters HW Lab Exam
No. Due date | Due date

Network Analysis

30Sep | Tue N
10ct [ Wed 9 Equivalent Circuits 3.6

>
2 Oct Thu N
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>
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>
5 Oct Sun

>
6 Oct Mon 10 Energy Storage 3.7,41-42 NO LAB
7 Oct vTue v v v V VNO LABV
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Dependence

Mosiah 4: 19, 21

19 For behold, are we not all beggars? Do we not all depend
upon the same Being, even God, for all the substance which we
have, for both food and raiment, and for gold, and for silver,
and for all the riches which we have of every kind?

21 And now, If God, who has created you, on whom you are
dependent for your lives and for all that ye have and are, doth
grant unto you whatsoever ye ask that is right, in faith,
believing that ye shall receive, O then, how ye ought to impart
of the substance that ye have one to another.
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Lecture 8 — Network Analysis

Controlled Sources
Superposition
Source Transformations
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Network Analysis

& Network Analysis Methods:
< Node voltage method
< Mesh current method
< Superposition
AEquivalent circuits
< Source transformation

« Thévenin equivalent
* Norton equivalent
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Controlled (Dependent) Sources

Node and Mesh Analysis
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Dependent (Controlled) Sources

Diamond shaped source indicates dependent source
Dependent sources are an important part of amplifiers

O o
Source Type Relationship
Voltage controlled voltage source (VCVS) | v, =av,
R Current controlled voltage source (CCVS) | v, = ai,
Vs 5 Voltage controlled current source (VCCS) | i, = av,
Current controlled current source (CCCS) | i = al,
O
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Controlled Sources
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Controlled Sources

Examplel: find the gain (A, = v ,/Vi,)
R, =1Q, R, =0.5Q, R; =0.25Q, R, = 0.25Q , Ry = 0.25Q
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Controlled Sources

Examplel: find the gain (A, = v ,/Vi,)
R, =1Q, R, =0.5Q, R; =0.25Q, R, = 0.25Q , Ry = 0.25Q

+R

Choose mesh analysis — simpler
than node analysis

1. Mesh current directions chosen

2. \oltage polarities chosen and
labeled

3. ldentify n —m (3) mesh currents
> 1, Is independent
> 1, Is independent
> 1. Is independent

4.  Apply KVL around meshes a, b,
and ¢
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Controlled Sources

Examplel: find the gain (A, = v ,/Vi,)
R, =1Q, R, =0.5Q, R; =0.25Q, R, = 0.25Q , Ry = 0.25Q

+R,—
N\, 4. Apply KVL at nodes a, b, and c

T y VRV _V .®T +“R"3 _"
+ +
Vin i A R2§ v R5 Vout
- @ ]

o-
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Controlled Sources

Examplel: find the gain (A, = V,,/Vi,)

R, =1Q, R, = 0.5Q, R, = 0.25Q, R, = 0.25Q , R = 0.25Q
+R,—

AAY, 5. Solve the n —m equations

v bRgo - ReSv.
[EAE Ol®
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Controlled Sources

Examplel: find the gain (A, = V,,/Vi,)

R, =1Q, R, = 0.5Q, R, = 0.25Q, R, = 0.25Q , R = 0.25Q
+R,—

AAY, 5. Solve the n — m equations (Matrices)

vy @ Wy

T—/W}v—‘ + W +

Vin ia R2§V R5 Vout
- @ _
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Controlled Sources

Examplel: find the gain (A, = V,,/Vi,)

R, =1Q, R, = 0.5Q, R, = 0.25Q, R, = 0.25Q , R = 0.25Q
+R,—

AAY, 5. Solve the n — m equations (Matrices)

vy @ Wy

T—/W}v—‘ + W +

Vin ia R2§V R5 Vout
- @ _
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Controlled Sources

Examplel: find the gain (A, = v ,/Vi,)
R, =1Q, R, =0.5Q, R; =0.25Q, R, = 0.25Q , Ry = 0.25Q
+R,~

NV \/ »  Find the gain

T y VRV _V .®T +“R"3 _"
+ +
Vin i A R2§ v R5 Vout
- @ _
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Controlled Sources

Example2: Find v,
v,=15V,R; =8Q, R, = 6Q, R; =6Q, R, =6Q, i, = V,/3

+ .

BYU
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Controlled Sources

Example2: Find v,
v,=15V,R; =8Q, R, = 6Q, R; =6Q, R, =6Q, i, = V,/3

N Node b 1. Label currents and voltages
o Woege Vx—  TNode (polarities “arbitrarily” chosen)
— —=> /\/R\/\/_@Vb 2. Choose Node c (v,) as the reference
+ —2> node (v, = 0)
& + Rggiig I + 3. Define remaining n — 1 (2) voltages
A .
<> R i i, - _ R » Vv, Iis independent
- '4i N > v, isindependent
v, @ 4. Apply KCL at nodes a and b
|
o ——
—— V¢ Nodec
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Controlled Sources

Example2: Find v,

v,= 15V, R, =8Q, R, = 6Q, R, = 6Q, R, = 6Q, i, = v,/3

v, Nodea +v,— Nodeb
*—2 — wa
2

4.

Apply KCL at nodes a and b

ECEN 301
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Controlled Sources

Example2: Find v,
v,=15V,R; =8Q, R, = 6Q, R; =6Q, R, =6Q, i, = V,/3

5. Solve the n—1 - m equations

v, Nodea +v,— Nodeb
*—2 — wa
2

<A> R, iil VS—CD i“i Fj4 @
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Controlled Sources

Example2: Find v,
v,=15V,R; =8Q, R, = 6Q, R; =6Q, R, =6Q, i, = V,/3

5. Solve the n—1 - m equations

v, Nodea +v,— Nodeb
*—2 —8 wa
2
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The Principle of Superposition
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Superposition

T

!
v3© ‘
) !

When setting voltage sources
to zero they become short
circuits (v = 0)

i
i

(D =

When setting current sources
to zero they become open
circuits (i=0)
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Superposition

Exampled: use superposition to find vy
i.=12A,v. =12V, R, =1Q, R, = 0.3Q, R, = 0.23Q

+ .

BYU
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Superposition

Exampled: use superposition to find vy
i.=12A,v. =12V, R, =1Q, R, = 0.3Q, R, = 0.23Q

f * 1. Remove all sources except i
Source v, is replaced with short

4 R2§Ti2 N circuit
- i +
s 'T R1§l|1 i3l R3§VR1

O

é o
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Superposition

Exampled: use superposition to find vy

i = 12A, v, = 12V, R, = 1Q, R, = 0.3Q, R, = 0.23Q

Node a
% ——
+ RZ ;T i2 +
- ; +
s 'T R1§l|1 i3l R3§VR1
@)
* ®
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Superposition

Exampled: use superposition to find vy
i.=12A,v. =12V, R, =1Q, R, = 0.3Q, R, = 0.23Q

®
f 2. Remove all sources except v,
— «  Source I is replaced with open

4 R2§ I, N circuit
L S

- I
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Superposition

Exampled: use superposition to find vy
i.=12A,v. =12V, R, =1Q, R, = 0.3Q, R, = 0.23Q

Node a

IS I

BYU
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Superposition

Exampled: use superposition to find vy
i.=12A,v. =12V, R, =1Q, R, = 0.3Q, R, = 0.23Q

+ .
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Source Transformation
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Source Transformations

| o b

M e o a
vs© h i3#> R,

Node analysis is easier with current sources — mesh analysis is easier
with voltage sources.
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Source Transformations

< How can these circuits be equivalent?

<_.l+f)9>

Ué)l
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Source Transformations

< How can these circuits be equivalent?

<_.l+f)9>

Ué)l

ECEN 301 Discussion #8 — Network Analysis

Electrical Engineering
Computer Engineering



Source Transformations

How can these circuits be equivalent?

+O

v3® i

1 i

U(P

ECEN 301 Discussion #8 — Network Analysis

Electrical Engineering



Source Transformations

Example4: find 1 using transformations
i,=5A,i,=2A,R; =5Q,R,=5Q,R,=10Q, R, =10Q, R; = 5Q

i

—

ANN——NVNN\—@
R, R,
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Source Transformations

Example4: find 1 using transformations
i,=5A,i,=2A,R; =5Q,R,=5Q,R,=10Q, R, =10Q, R; = 5Q

i
—

NN——NVNV\—®
R, R,
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Source Transformations

Example4: find 1 using transformations
i,=5A,i,=2A,R; =5Q,R,=5Q,R,=10Q, R, =10Q, R; = 5Q

'
L AAN—AA - —AN—@
FRS R, R,
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Source Transformations

Example4: find 1 using transformations
i,=5A,i,=2A,R; =5Q,R,=5Q,R,=10Q, R, =10Q, R; = 5Q
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Source Transformations

Example4: find 1 using transformations
i,=5A,i,=2A,R; =5Q,R,=5Q,R,=10Q, R, =10Q, R; = 5Q

BYU
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Source Transformations

Example4: find 1 using transformations
i,=5A,i,=2A,R; =5Q,R,=5Q,R,=10Q, R, =10Q, R; = 5Q
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Source Transformations

Example4: find 1 using transformations
i,=5A,i,=2A,R; =5Q,R,=5Q,R,=10Q, R, =10Q, R; = 5Q

—V\N— V1@

|,
Vs® SR Iy

na
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Source Transformations

Example4: find 1 using transformations
i,=5A,i,=2A,R; =5Q,R,=5Q,R,=10Q, R, =10Q, R; = 5Q
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Source Transformations

Example4: find 1 using transformations
i,=5A,i,=2A,R; =5Q,R,=5Q,R,=10Q, R, =10Q, R; = 5Q
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Source Transformations

Example4: find 1 using transformations
i,=5A,i,=2A,R; =5Q,R,=5Q,R,=10Q, R, =10Q, R; = 5Q

i
—

‘ REQZ \
“() @

ha 2.5
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