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Administrivia

* HW 2 due today
e Should be reading Ch. 4



Lecture 6: Reminder

1. Complete supernodes

Review circuits in context of lab: measuring
voltage and current

3. Linear and nonlinear circuits: LED
4. Physics of the resistor (revisit Ohm’s law)
5. Equivalent resistance



Lecture 7 (today): What you
should know at end of this lecture

E. Mesh current analysis (2 examples)

—> 2. Linearity, superposition
E Dependent sources, transistor model circuits
—= 4, Thevenin and Norton theorems
5. Equivalent resistance (max power transfer)



Mesh current analysis



Mesh current analysis
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Mesh current analysis

STEP 1
STEP 2

STEP 3

STEP 4

Identify a mesh current with every mesh and a voltage across every circuit element.

Write KVL connection constraints in terms of the element voltages around every
mesh.

Use KCL and the i—v relationships of the elements to express the element voltages
in terms of the mesh currents.

Substitute the element constraints from step 3 into the connection constraints from
step 2 and arrange the resulting equations in standard form.



Planar meshes
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Example
(Ex 3.5 in book, 6% ed)

Find the branch currents /,, 7,, and 7, using

mesh analysis.
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Example

Use mesh analysis to find the current /, in the

circuit
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Example

Mesh analysis with a current source...?
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Example

Mesh analysis with a current source between
two mesh panels.

60 10Q . - —é
AN /,j/ T ‘\‘\ ANV 1 ? + GA- -— 1 tl —D Q4 -— qz A
, 3 ‘ 4
‘202 \
2ov(;> @ } @ 5452
sa(d)

% | k\ got: =20 £61 +1° e + 47, = O

Exclude these J/ J

(\'41’6 ) 6‘4 «fé)

60 e @+[04l‘f>1‘l —70 +60 t 4 =°

A A'A'A: AAAA"

2OV/\T) @ @ :?Mz wl‘ + L{‘( =0
| [w/-"_‘(_ _97.2A K




Dependent sources and
DC Transistor Circults




Transistors

* Bipolar junction transistor (BJT)
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Transistor I\/Iodel

Collector c

—gh - i %
l

Emitter

KCL : Ip=1Ip+ ¢

e Modes:
e Active => 2 l Ic = Pl
e Cutoff 3 cumentga

e Saturation

* Active mode: vge ~ 0.7V, I =P g, B is current gain



Transistor Model




Transistor Example
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Find Ig, Ic and v,. Assume active
mode and 3 = 50.
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Tra n SlStO r Exa m p | e Find lg, Ic and v,. Assume active

mode and 3 = 50.




Linearity, superposition, source
transformation



Linearity

* Any output is proportional to any input




Linearity: example

Plot v, vs. is. Tryis = 30A, 45A
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Superposition

* For multiple inputs (e.g. sources):

* Anyoutputis the sum of outputs due to each input
turned on separately

 “Turned off input” means V=0 for voltage sources, 1=0
for current sources.

* Dependentsources stay.

Vs = O (oFF) 15=0 [ﬂ)



Superposition: example 1

e Use superposition to find v.
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Superposition: example 2

Use superposition to find v, in the circuit of Fig. 4.11.

20Q v,
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Figure 4.11 For Practice Prob. 4.4.



