EE 230
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Background Materials



Quiz 1

A typical electronic system is shown below. Give
three different types of physical variables that one
could encounter in such a system.

—
I

Physical > Input > Signal > Output p-| Physical
Variable Transducer Processing Trar|sducer Variable

I
Electronic Part of the System |
[




And the number is ?
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Quiz 1

A typical electronic system is shown below. Give
three different types of physical variables that one
could encounter in such a system.
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Physical > Input > Signal > Output ___p| Physical
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Solution: Time, temperature, pressure, light level,

sound pressure level, force, .....



Review from Last Time

Electronics business is one the largest sectors in the world economy

worldwide sales from semiconductors alone projected to be at the
$250 Billion level in 2006



Physical > Input > Signal > Output > Physical
Variable Transducer Processing Trarbsducer Variable

|
Electronic Part of the System |

Example of electronic system: Force Measurement with Foil Strain Gauges




Force Measurement with Foil Strain Gauges
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Beam supported at two points

Beam deflected with force load



Force Measurement with Folil Strain Gauges
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Beam supported at two points
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L-AL

L+AL
Beam deflected with force load

AL/L is often very small



L-AL
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If L=100ft, the thickness of the beam is 1 foot, and the deflection is
0.1ft, it can be shown that AL is approximately 4E-3 feet

Thus, AL/L is approximately 4E-5

¢ = AL/L is defined to be the strain on the surface



Strain gage mounted to measure
the change in length (strain)

Strain gauge characterization
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AL

Typical GF for foil strain gauges are around 2
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Strain gage mounted to measure
the change in length (strain)
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For the sample loaded beam
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Thus, if the unstrained resistor is R=30.0000000Q,
the strained resistor would be R471=30.00270Q



Bridge circuits that is widely used to measure the change in resistance
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If R,=R,=R,=30.00000Q and V=5V, then
Vour=112.5uV



Bridge circuits that is widely used to measure the change in resistance
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If R,=R,=R,=30.00000Q and V=5V, then
Vour=112.5uV

Often V, must be accurately determined (0.01% or better)
Resistor accuracy is really important

Temperature or environment can be critically important
Cost for force (weight) measurement systems can be high



Strain Gauges




Load Cells

Button-Style Compression Load Cells



Load Cells
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Prop@r%ies oFf Linear Networks
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