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A Few Safety Notes
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● Never work on high voltage DC or any AC 
systems unless qualified

● This class doesn’t qualify you
● Don’t work on live systems if possible
● Don’t work alone
● Unsure? Stop
● Did I mention this course doesn’t make you 

an electrician?



“Anything can be a fuse” - A Mechanical Engineer
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Electric circuits are closed loops that electrons flow through. Electrical 
energy is stored electrical potential difference.
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We generally think in conventional current flow, not electron flow
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In electronics we generally only have to consider a few fundamental 
quantities
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● Voltage
● Current
● Resistance
● Capacitance
● Inductance
● Reactance



We can use the water analogy for a bit longer
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Ohm’s Law relates all of these quantities
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Ohm’s Law relates all of these quantities
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We draw circuits in schematic diagrams with symbols to represent 
parts and connections



The symbols are “standard” for many components
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Junctions mark there connections are made

Image: Sparkfun



We also use net name labels to reduce schematic clutter
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Golden rule - read the datasheet, completely, always, and ignore the 
“banner specifications” on page 1



Resistors
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There are common values, we recommend 1% or better
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Bridge circuits are a common configuration
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Capacitors
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Inductors

Image: embeddedmicro.com



Switches
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Common Equipment
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Diodes
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Transistors
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Transistors can be operated in different modes

Image: Sparkfun



Transistors as a switch
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FETs
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Voltage Regulation
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Start/Stop Circuit
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Failsafe Circuit
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Failsafe Circuit
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Motors
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Stepper motors work by moving a magnetic field electrically
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Wire
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Connectors
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Impedance is really “AC resistance”
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Input impedance tells us how much load a system puts on the DUT
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Mismatched impedance can cause puzzling behavior
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This can also be a factor when connecting two DAQ systems
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Let’s analyze a real schematic and talk about how to analyze it




