
Outline – 
 
Genecon as a battery 
What happens if we take maximum power out of transducer? 
Can we calculate Zin/Zout for simple circuits? 
 
Recap: 

• Claim:  Most circuits can be approximated by simple input and/or output circuits 
each consisting of an idealized voltage source (battery) and a resister (common 
for output), or just resister (common for input). 

• If this claim is true, then it is rather simple how the interconnected circuits behave 
together.  Like given a mic, what characteristics is desirable for the input of amp, 
given a speaker, what characteristic is desirable for the output of your amp, etc. 

• Issue of what results is desirable (Vintrisic = Vreceived or maximize power transfer, or 
something else) may be difficult to decide at this point. 

• Zout = Zin is desirable when you want to maximize the power transfer, whereas 
• Zout << Zin is desirable when you want to maximize the received voltage. 

 
Additional claims: 

• In some circuits, currents (rather than voltage) is more meaningful.  In that case, 
often you want to maximize the received current and this is accomplished by Zout 
>> Zin. 

• When fast signal is traveling down a transmission line, transmission time is 
comparable to the frequency-1 i.e. the wavelength of the signal on the line is 
shorter than the length of the transmission line, other consideration becomes 
important.  As a result, Zout = Zin is highly desirable – otherwise, the signal’s time 
structure will be distorted.  Strange thing is the a pair wires which make up a 
transmission line has its own impedance (both input and output) even though 
there is no resistance.  This will be dealt with in the E&M class. 

 
Genecon transforms mechanical motion (rotation) to electrical signal (voltage). 
 
When you turn the crank of a Genecon without anything is connected to it, and if you 
compare it to when a light bulb is connected to it, what do you find? 
 
Try it and see what happens? 
 
Can you explain what’s going on? 

• Since the light bulb is taking away some power/energy, the hand has to do more 
work. 

• Since the bulb is allowing the current to flow, which produce magnetic field in the 
Genecon and the field will interact with the permanent magnet’s field in the 
Genecon to make the rotation heavier. 

 
Since the cranking the Genecon is harder when a load is connected, under normal 
circumstances, what would happen to the rotation, and output voltage? 



 
From E&M (Freshman), if the rotation speed can be kept constant, what would be voltage 
output be? 
 
So if the system driving the Genecon can keep the rotation speed constant, the output 
voltage is also constant and it behaves like an idealized battery.  
 
In this case, as the impedance of the element which is connected to Genecon changes, 
how does the power consumed by it change? 
 
P = IV = V2/Zin,  
 
So if very low-input-impedance element is connected to the Genecon as a load, and 
Genecon are able to keep the same rotation speed, the load will absorb very large power.  
At some point, the driver cannot support the power consumption by the load and most 
likely starts slowing down, and the voltage start falling down, too. 
 
This slowing down of the rotation is described by Zout of the Genecon output. 
 
What physical process causes Zout of a regular battery? 
 
If you use a Genecon, or similar device to detect the rotation speed of some physical 
system without disturbing the system, what kind of condition is desirable?  Maximizing 
the output voltage?  Current?  Or maximizing the power output from Genecon?  
Minimizing the power is probably best, and secondarily, maximizing the voltage is 
important to minimize the effect of noise. 
 
We can calculate the output impedance of simple circuits. 
 
How can we produce 5 V to power TTL circuit using a 9 V battery and a few resisters? 
 
A student proposed to use a voltage divider.  Another student said we can use the internal 
resistance of the battery, which we measured to be 10 ohms previously, can be used as 
one of the resisters making up the divider. 
 
Students came up with 12.5 ohms for the 2nd resister. 
 
This would give the right voltage. 
 
Any problem with it? 
 
Someone realized that the power consumption is too large to be handled by 1/4W 
resisters that we have in the lab.  Calculation showed that the power consumption is more 
like 4 W, which arises from (9V)2/22.5 ohms. 
 



So we decided to (arbitrarily) use 1000 times larger resistance:  10 kohms and 12.5 
kohms.  Now would there be any problems? 


