EECS 40, Summer 2003

Administrivia

People on the waitlist?

Midterm stuff

— Look under Exams link on the EECS 40 homepage

HW #2 deadline is extended till Friday, July 11th, 12:10 pm.

HW #3 is up. Due next Wednesday July 16th (before midterm).

Lecture 8 - Source transf ormations
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EECS 40, Summer 2003

Lecture 8 - Source transf ormations

Last Time...

e Operational Amplifiers

e Do you have gquestions on op-amps?
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EECS 40, Summer 2003

Lecture

This Time...

® Source transformations
e Maximum power transfer theorem

® Review of circuit analysis

8 - Sour ce transf ormations
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Sour ce transf ormat ions

e Another circuit reduction technique - makes life easier if applied quickly and correctly.

e Like the name implies - we can transform a voltage source in series with a resistance to a

current source in parallel with a resistance (and vice-versa)
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Sour ce transf ormations - Theory

Ve — 's Qv Ww s

® We need to find a relationship between ig and v so the two configurations above are
equal.

e By “equal’ | mean - a load resistor Ry, connected across ab experiences the same current

flow in both configurations (and hence the same voltage drop in both configurations).
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Sour ce transf ormations - example 1

e (Ex. 4.8) Find the power associated with the 6 V source in figure below.
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e Let us think about this problem first...
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Sour ce transf ormations - tips

e Concept of a Norton equivalent:

R

MWt
v — meU s

QJ"

"U
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Bharath, 07/2003 —7—



EECS 40, Summer 2003 Lecture 8 - Source transf ormations

Sour ce transf ormations - tips

e Other equivalent circuits:
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Maximum power transf er theorem

e Concept:
Linear
Resistive R
Network L
k._.:ms:_N_:@
R
|
Vih R,

e Question: What value of Ry, maximizes the power delivered to R, ?

e Application: “Matching” of components in audio system. For example, if the output
impedance of an amplifier is 82, it should be used with an u €2 loudspeaker to achieve

maximum power output.

Bharath, 07/2003 —9—



EECS 40, Summer 2003 Lecture 8 - Source transf ormations

Maximum power transf er theorem

e Result: Maximum power is dissipated in R, when Ry, = Ryp,

— Proof: First, the expression for power dissipated in R, :

Vin
R:1, + Ry,

P(Ry) =Ry, = ( )*Ry,

— Differentiate P with respect to Ry, set it equal to zero (Vi3 and Ry, are given, Ry, is

the variable).
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Review of circuit analysis

e Circuit Analysis Technique: NODAL ANALYSIS. Steps:
— Select a reference node
— Label the unknown node voltages
— Write KCL at each unknown node

— Use device IV characterstics to rewrite unknown currents in terms of unknown node

voltages
— If you have dependent sources, you need constraint equations.
— Sometimes a supernode might be useful.
e Circuit Simplification Technique(s):
— Combining resistors in parallel and series.

— Voltage and current divider
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Review of circuit analysis

e Circuit Simplification Technique(s):
— Thevenin’s theorem
— Source transformations

— Norton’s theorem

e Applications:
— RC circuits
— Op amps

— Maximum power transfer theorem
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Summary

e Official circuit analysis part of the course is over!

e \Wrapped up with source transformations and maximum power transfer theorem.
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Lecture 8 - Source transf ormations

In Conclusion.. .

e Next time:

— Guest lecturer: Prof. Tsu-Jae King.

— Homepage: http://www.eecs.berkeley.edu/"tking

— Please skim through chapter 5 in reader.

— After guest lecture, | will review HW #2.

e REMEMBER CHECK FOR CALBOT KIT

e Questions?

- | will talk about Calbot on Monday.
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