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Administrivia

* You should have read Ch 1-3 and should be reading
Ch 4]

* HW 1lis in, 2 is due next Tuesday, 3 is out Friday.
* First midterm exam is 3.5 weeks away.



Lecture 6: What you should know
at end of this lecture

/1. Complete supernodes

/2

/ current
. Linear and nonlinear circuits: LED

N

Review circuits in context of lab: measuring voltage and

w

L/4. Physics of the resistor (revisit Ohm’s law)
5. Equivalentresistance
6. Maesh current analysis
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Linearity, superposition

Dependent sources

Transistor model circuits
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Supernodes

(for practice see Fig. 3.7 in book and explanation, and practice prob 3.3 and around there)
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Another supernode problem

Supernode \
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Review circuits in context of lab:
measuring voltage and current



Measuring voltage and current in
the lab
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Measuring voltage and current in
the lab i




Linear and nonlinear circuits: the
Light Emitting Diode
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Linear and nonlinear circuits: the

Light Emitting Diode i
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Linear and nonlinear circuits: the

Light Emitting Diode i
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Linear and nonlinear circuits: the
Light Emlttmg Diode
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Linear and nonlinear circuits: the

Light Emitting Diode
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Linear and nonlinear circuits: the

Light Emitting Diode
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Linear and nonlinear circuits: the
nght Emlttmg Dlode
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Ohm’s law ¢, %ﬁ;%“

Material with
resistivity p




Ohm’s law

Material with
resistivity p
Cross-sectional

area A



Design a carbon resistor
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Resistivities of common materials.

Material Resistivity ((Qem) Usage "

Silver 1.64 x 1078 Conductor 2 3

Copper 1.72x 108 Conductor A - YrY - Tr (0 . S Wa vn

Aluminum 28%10°8 Conductor L

Gold 245x 108 Conductor —_ 1 . lL[ (S—C” LD
7arb0n = 4x10° ‘nl s Semiconductor & L
_Germanium 47 %102 Semiconductor -~ '?’S e- -

Silicon 6.4 x 10 Semiconductor L

Paper 1010 Insulator "b - q 0 _S_.)//—f/

Mica 5x 10! Insulator 4‘6 - JV }ge ’8‘"

Glass 102 Insulator

Teflon 3 x 102 4 ?—5 e ’5

Insulator z ,{e g i ?ge _ _






Input resistance

cet




Find input resistance:




Find input resistance: 3




Find input resistance:
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Find input resistance:
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Matlab code

syms vS vB vC vD vE R

A=[3/R-1/2/R0O0;...
-1/2/R11/2/R-1/R-2/R;...0-1/R2/R -1/R;...
0-2/R-1/R4/R];

B = [vS/2/R; 2*VS/R; 0; 0]; x = A\B;

vB = x(1)

vC =x(2)

vD = x(3) VE = x(4)

USs —UCc , Us — UB

NETR2 2R

VIN 263R
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Mesh current analysis



Mesh current analysis
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To be continued...



