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Transformer 

•  Permits efficient high voltage power transmission 
•  Westinghouse (Tesla) Pittsburgh 

•  1900 World’s Fair, Niagara Falls to Buffalo 
145 

iron core 

Voltages generally 
reported as RMS 

Fourier Series 
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Non-Linear Circuits 

•  We have been talking about linear circuits 
– DC represented by Linear equations 

– AC represented by Linear differential equations 

•  Now we introduce non-linear circuits 
– Mathematical representation more complex 

– We describe their behavior in other ways 

– Simplifying assumptions actually make it easier 

– New capabilities including gain (amplification) 
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Diode 

148 

we’ve seen the diode 
once already, shorting  
out the surge in a coil. 
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Diode acts as a one-way valve 

Graphical Representation on V-I Plane 
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Valance group    3     4     5 

Zener Diode 

152 

Zener worked at CMU 
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Can solve circuits graphically on V-I graph  

153 

•  Zener points into the current and is purposefully 
biased in the reverse breakdown region.  

•  Like pressure regulator on a SCUBA tank. 

Diode as Peak Detector 

•  Keeps a running maximum 
•  Need resistor to “reset” peak detector 
–  Otherwise it gives highest voltage since beginning of  time 

154 
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Rectification 

•  Turns AC into DC 
•  Half-Wave Rectification 

•  Full-Wave Rectification 
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Voltage Doubler 
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no connection 
where lines cross 
but no dot… 
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Amplitude Modulation (AM) radio receiver 

157 Invented by Reginald Fessenden, Chair EE U. Pitt. 

Varactor (variable capacitor diode) 
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