Voltage And Current Sources
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It is seen experimentally that for a voltage generator (for instance 2V) for large RL, the voltage is approx 2V, so for large RL it behaves as an ideal voltage generator. 

If RL << RS, almost no current goes through RL, so



Measures V is almost ideal as is unaffected by RL, the current is approx 2mA, so for small RL it behaves as an ideal current generator (the current generator always has internal resistance, but if RS >> RL almost all the current will go through RL, so the sources behave almost ideally for small RL


For other values of RL (for a voltage source)



Where Voc = Open Circuit Voltage (Ideal Voltage Delivered)

RS   = Source Resistance


RL   = Load Resistance
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For instance, for VOC = 2V, we get
2 – V0 = I0RS
Experimentally we find RS = 1k
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 (by measuring V and I)

And we may say our voltage source consists of an open circuit voltage and a source resistance.

To measure VOC, we remove RL,


V = VOC – IRS = VOC
Because the circuit is not close, I=0.
To measure V we add a voltmeter, because it has infinite resistance so no current flows.

If we now join the circuit with a wire, we create a short circuit, and
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Where ISC is the short circuit current
Real voltage sources can be represented as an ideal voltage source in series with a source resistance RS. An ideal voltage source has zero internal resistance, so that changes in local resistance will not change the voltage applied.
A real current source can be represented as an ideal current source in parallel with a source resistance. An ideal current source has infinite internal resistance so that changes in load resistance will not change the current applied.

For









V0 = ISCRS
Now we have







The 2 circuits are equivalent
Thevenims Theorem

Norton Theorem


Now we get







Where the generator is



So we get … if we include the value of RS in the 
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 resistor (they add in series)



[image: image5.wmf]v

V

V

so

IR

IR

V

but

IR

V

IR

IR

V

OC

OC

OC

3

2

6

2

0

2

0

0

1

2

0

2

1

=

=

=

=

=

=

-

Þ

=

-

-

 
As far as the dashed box is concerned V0 = VOC
If we join a wire

The current that flows is Isc
And the current goes



ISC = 6 / 200 = 0.012A = 12mA
Substituting the hole box by



We have 
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The voltage generator is equivalent to the box above (Thevenims Theorem)

Or equivalent to the below (Nortons Theorem)





Another Example








By the principle of superposition we individual study VA and VB as the above is the same as



And
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To find ISC








+
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 as current avoids RB
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 as current avoids RA
And 
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And we can substitute the above circuit by
Thevenims 



Norton Theorem



Where 
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Transducers: Microphones, Loudspeakers etc
Transducers take things such as sound, temperature etc and convert them into voltages, so they can be represent as:






The dashed box represents the microphone circuit





which by Thevenim’s Theorem, can be represented





as a voltage source like this


In the case of a microphone for instance, we would now plug it into an amplifier.




And V’OC = AVin where A is the measure of the amplification undergone.

To determine Rin



We insert a well-known resistor R and connect to ground to measure V1, V2
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Where V1 and V2 are with respect to ground, so V1 – V2 gives potential drop through resistor R.

Therefore 
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To determine R’s
We measure V using a voltmeter

And



We measure ISC using an ammeter and 
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Alternatively 






V’OC – V’ = Voltage drop through Rs
To determine I, 
R = V’ / I
But I must also be going through R’S, so
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If we now look at

We see that to get the maximum voltage we can through RIN wee need RS <<RIN

If RS <<RIN the voltage drop through RIN will be greater than through RS.
� EMBED Equation.3  ���





Rtot = RS + RL





� EMBED Equation.3  ���





And � EMBED Equation.3  ���
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