
 

Circuits Dependent sources and two portnetworks
Reminder Dependent sources measure a Vari
at one place in a circuit and impose a IV or i atanother
place in the circuit that depends on the measured value
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The Transformer
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Transformers have manypracticalapplications including
providinggalvanic isolation e.g forsafety and for
losslesslyscaling ac voltage current levels

walladapters for computers phones etc all here
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Circuits Dependent sources and two portnetworks
The ideal transformer captures the essential idealized
behavior of a new magnetictransformer and is also
sometimes used to model other kinds of devices
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Note the dot convention The dots indicate the
relative polarities of voltages of the voltages and
cures Left into one dot a proportional

current flows out of the other dot
i The relative polarity of the proportional voltages
atthe two parts of the transformer are indicated by
the dots being the same if thevoltages are shown
the same way with respect to thedots

Note that the transformer can isolate partsof a
circuit as there is no direct flow of current from one
pout of the transformer to the other and the two
sides of the transformer can be at very different
potentiate with respect to a reference node such as grid
The ideal transformerprovides a scalingofvoltage at
one port with respect to the other and an oppositescaling
thefifties.wshiofrter ftaIffe T scalingbetween
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power in one part flows out the other very useful
for transforming power amongvoltage levels



Circuits Dependent sources and two portnetworks
The ideal transformer is sometimes used as a two partcircuit element However can we model its behavior
with circuit elements we already have
Yes use dependent sources Ty Et sources
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So we can use dependent sources to model thebehavior
of devices like transformers

The behavior of two partdevices like transistors loud
vacuum tubes can also be modeled with dependent
sources
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is used as a 2 port device with one terminal in common
between the two parts
he thetimemode
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β is a deviceparameter e.g β 100see demo Is is a device parameter



Circuits Dependent sources and two portnetworks
Over some range we can model the i n characteristics
of a BIT with a diode a nonlinear resistor and
a dependent source
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In some situations we can ignore the nonlinearbehavior
and model with only linear elements
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How might we use this characteristic
We've seen before that if we have a source with
outputresistance and connect it to a resistive load
then voltage division can ruin our day
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Circuits Dependent sources and two portnetworks
we could use a transistor circuit to help reduce
loading e g
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Circuits Dependent sources and two portnetworks
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We can also use dependent sources to help us model
two part networks with no independent

Linear stuff 2
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Regardless of the number of internal components
we can find a simplerepresentation of the system
terminal behavior owing to linearity by superposition
e s apply independentvoltage sources to eachterminal
and find the terminal currents by superposition



Circuits Dependent sources and two portnetworks
Linear stuff h
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This is the y parameter representation of the linear

PI's
It fully represents the e vrelat.me

Key idea If we can bymeasurement or analysis find
the 4 parameters we can represent the terminal behavior
of the system regardless of its internal complexity




