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Signal Conditioning and Transmission

» Operational Amplifier — inverting amplifier
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Signal Conditioning and Transmission

o Operational Amplifiers — Gain Bandwidth Product
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Signal Conditioning and Transmission

 Filter families

Maximally flat in-band response
IGOles

»

Monotonic out-of-band response
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Good phase response
High filter order needed for high out-of-band attenuation

Butterworth
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Signal Conditioning and Transmission

» Building filters with op-amps
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Signal Conditioning and Transmission

» Building filters with op-amps
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Today’s topics

« Signal conditioning, transformation

— Integration, differentiation, comparison
* Indicators and recording devices

— Voltage

— Waveforms

— Frequency

— Spectrum
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Signal Conditioning and Transmission

 Computing integral and derivative values

o(t)=a-a(t)

Accelerometer
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Signal Conditioning and Transmission

 Computing integral and derivative values

o(t)=a-a(t) t
v(t) = j a(t)dt v(t)

S(t) = Jt'v(t)dt s(t)

Accelerometer
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Signal Conditioning and Transmission

Computing integral and derivative values

o(t)=a-a(t) t
v(t) = j a(t)dt v(t)

S(t) = j'v(t)dt s(t)

Accelerometer

o(t) = £ x(t)
v(t)

Strain gauge
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Signal Conditioning and Transmission

 Differentiator
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Signal Conditioning and Transmission

* Integrator
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Signal Conditioning and Transmission

e Comparator

Measured value

Comparator:  Yes, V>V,

NO, V,<Vg

Is V> Vg

Reference
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Signal Conditioning and Transmission

e Comparator

Temperature sensor

Yes, temperature>set point
Do nothing

Comparator:

Is present temp

_ No, temperature<set point:
> set point?

Turn heat on

Set point
reference voltage
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Signal Conditioning and Transmission

 Comparator
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Parameter
to measure

E232
1/31/2007

Recorders/Indicators

Conditioning/

Recorder/

Sensor transmission :
Indicator

system
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Recorders/Indicators

Parameter Recorder/

to measure Indicator

Static/slowly varying signals:
» Voltage
» Current
* Resistance

Dynamic signals:
* Time Domain (waveforms)
* Frequency domain (spectra)
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Recorders/Indicators

« Classical voltage (current) measurement

100

Permanent magnet
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Recorders/Indicators

» Classical voltage (current) recorder

Rolled paper

» Seismic indicators
* EKG monitors
» Polygraph machines
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Recorders/Indicators

e C(Classical resistance measurement
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Recorders/Indicators

 Modern voltage, current measurements

Digital voltmeter
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Recorders/Indicators

 Modern voltage, current measurements

Digital voltmeter

Digital ammeter

E232 Copyright ©2007

1/31/2007 Stevens Institute of Technology - Al rights reserved 5-22/34



Recorders/Indicators

* Dynamic signal measurements — waveform displays
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Recorders/Indicators

* Dynamic signal measurements — waveform displays

Cathode Heater, filament
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Recorders/Indicators

* Dynamic signal measurements — waveform displays

Electrons

Cathode Heater, filament
(-)
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Recorders/Indicators

* Dynamic signal measurements — waveform displays

Electrons

Cathode Heater, filament
(-)
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Recorders/Indicators

* Dynamic signal measurements — waveform displays

Electrons

Cathode Heater, filament
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Plate

Recorders/Indicators

Dynamic signhal measurements — waveform displays: oscilloscope

horizontal

vertical

Deflection plates
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Recorders/Indicators

Dynamic signhal measurements — waveform displays: oscilloscope

Plate
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Recorders/Indicators

Dynamic signhal measurements — waveform displays: oscilloscope

Vv

Vertical
amplifier
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Recorders/Indicators

* Dynamic signal measurements — spectral displays
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Recorders/Indicators

« Dynamic signal measurements — spectral displays: spectrum analyzer
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Recorders/Indicators

« Dynamic signal measurements — spectral displays: FFT spectrum analyzer

Input
circuit

()

Digital Signal Processor
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Next topics

e Transmission

— Signal level considerations

— Interference sources

— Ground loops

— Rationale for digital signal transmission
 Computerized Data Acquisition

— Signal representation

— Components

— A/D conversion

— Sampling

— Quantization effects

— Fourier Transform and frequency domain analysis
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