Chapter 2 (Dorf and Svoboda)

VOCABULARY AND CONCEPTS

· Engineering


· model (ideal model, mathematical model, circuit model)
A mathematical representation of a physical phenomena.  In this case, circuit elements or circuits.


· real device
The actual physical entity that may not behave exactly like the model.  We hope the model closely approximates the real behavior.


· property of superposition
When an excitation i1 results in a response v1 and an excitation i2 results in a response v2 , then an excitation (i1 + i2) will result in a response (v1 + v2).

· property of homogeneity
When an excitation i results in a response v, then an excitation ki results in a response kv.


· linear element
An element whose mathematical model has the properties of superposition and homogeneity.

· passive element
The total energy delivered to the element from the rest of the circuit is always nonnegative. 
An element that can only absorb energy over the long run.
w = (-(t vi dt  ( 0

· active element
It is capable of delivering energy to the rest of the circuit.
w = (-(t vi dt  ( 0
 
· resistivity
A material property represented by (.
It measures the material’s resistance to current or its ability to impede the flow of charge.

· resistance
A property of an element or device that measures that devices resistance to current.  
R  =  (L / A

· conductance
The reciprocal of Resistance.  It has units of siemens (S), sometimes called mhos (   ).

· (Linear) Resistor
An element that has a resistance and a linear relationship between the current through it and the voltage across it.  (i.e. the v-i relationship follows Ohm’s Law.)
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· Ohm’s Law (for Linear Resistors)
v = iR = i/G

The Power for a linear resistor is given by   p  =  iv  =  i2R  =  v2/R  =  i2/G  =  v2G


· types of resistors
carbon composition – in use for nearly 100 years
carbon film – have supplanted carbon composition for general-purpose use because of their lower costs and better tolerances.
metal film - 
wirewound – 

· temperature sensitivity of resistors
Resistors are sensitive to temperature change from an assumed ambient temperature of 27oC.
The sensitivity is defined as k = 1/R (dR/dT) where R is resistance in ohms, T is temperature in degrees Celsius, and k is ppm/ oC.


· color codes for resistors
A system of standard colors adopted for identification of the resistance value of resistors.
See Appendix E.

· source
A voltage or current generator capable of supplying energy to a circuit.

· ideal source
  
A source whose value does not depend on its age, temperature, variations in manufacturing, the current through it or the voltage across it, etc. 
     For example if it is a current source, it supplies a current i(t) that is independent of the voltage across it.  i.e. the voltage across it is determined by the rest of the circuit.
  
And if it is a voltage source, it supplies a voltage v(t) that is independent of the current through it.  i.e. the current through it is determined by the rest of the circuit.

· independent source
A source that is not dependent on any other voltage or current in the circuit. (i.e. any other circuit variable.  It is only a function of time.)
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· short circuit
Can be considered an ideal voltage source having v(t) =0.
Can also be considered as a resistor with R=0.

· open circuit
Can be considered an ideal current source having i(t) =0.
Can also be considered as a resistor with R=infinity

· voltmeter
Measures voltage across two nodes in a circuit.
Ideal voltmeters act like open circuits and draw no current from the circuit.
Ideal voltmeters should not disturb or change the circuit in any way.


· ammeter
Measures current through a branch in a circuit.
Ideal ammeters act like short circuits and have no voltage across them.
Ideal ammeters should not disturb or change the circuit in any way.


· dependent (or controlled) source (VCVS, CCVS, VCCS, CCCS)
A source (current or voltage generator) that depends on another circuit variable, i.e. another voltage or current in the circuit.


· dependent current or voltage; id or vd
The current or voltage of the dependent source.
 
· control current or voltage; ic or vc
The current or voltage by which the dependent source is controlled.


· transistor
A semi-conductor device used as either an amplifier or a high speed electrical switch.
An amplifier will amplify the signal (i.e. the voltage).
A high speed electrical switch is essentially a tiny electrically operated switch that can alternate between ON and OFF many millions of times per second.
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           transistor symbol




model of a transistor



· transducer
An electro-mechanical device that converts physical quantities (such as temperature, pressure, force or flow) to an electrical voltage. 


· transmitter
Same as transducer but it uses current instead of voltage.  
This enables transmission of the signal over long distances because current won’t change but voltage will drop over the long distances of the wires.


· potentiometer
A transducer that converts position to resistance.
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symbol for potentiometer

 
model for potentiometer


· temperature sensor
A transmitter that converts temperature to current.
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symbol for temperature sensor

 
model for temperature sensor

· switch
A device with two distinct states: open (when it acts like an open circuit) or closed (when it acts like a short circuit).  








  

SPST 


break-before-make SPDT
 
make-before-break SPDT
· transceiver - sends and receives radio frequency signals for wireless channels.  Used for connecting computers to the internet.  Microwaves are also used and have more carrying capacity than radio waves but they can’t penetrate metal objects. Both radio and microwave transmissions cannot be bent around the surface of the earth and so communications satellites play an important part in long-distance communications.

· A transponder on the satellite receives the signal, amplifies it, and retransmits the signal back to a ground station on earth.
