ME133 Lecture 16 3/9/23

Last time:

> OpAmps



Today:

> Exam Structure
> Sensor Survey
> ADC converters



Special Office Hours on Monday 3/13, 2pm - 5pm

> zoom or office
> pbest to emaill first, but feel free to just drop by



Exam 2
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Example: Comparator

\/ 1




Example: Active Filters
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Example: Sample and Hold
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where tsampled is the time when the switch was last opened.
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Vout(t = Samplcd) = Vin(t samplcd)



Example: Instrumentation Amplifier
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What is a sensor?
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Sensor Survey
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Sensor Survey
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Sensor Survey
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Sensor Survey
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Sensor Survey
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Sensor Survey

| |
T lmnpratv e Lo mrflor
Tonpeatyre BT
Parmn b bor K-:: R” &
Marme covgle
TLUM cadfl(,
resisbw lev\«. dew de
A




Sensor Survey




Sampling Theory (Ch.8.1)

| | analog
voltage -
signal

.

How can we ensure our
digitized signals are accurate”

digitized signal

sampled
point
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Sampling Theory (Ch.8.1)

How fast or often the signal should be sampled to
obtain an accurate representation.

Shannon’s sampling theorem: we need to sample a signal at a
rate more than two times the maximum frequency component
INn the signal to retain all frequency components

. . ?
J S =~ Max



Sampling Theory (Ch.8.1)
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Analog to Digital Converter (Ch.8.3)
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ADC overview

0011 0010 0100
0011 0010 1011

o - _y 0011 0011 1100
. OO11T 0101 O111
: : :
buffer I > A/D = computer/
— amplifier | | Jow-pass filter converter = memory




ADC successive approximation (most common)

start . end
control unit

signal signal
analog . i s .
P approximation latch output

register




