Signals and their
parameters



Signal

physical quantity, conveying somehow an information about the state of a
physical system or mathematical model used for this purpose

signals s
hMonic deterministic random
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(pulses)
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a set of possible meaningful parameters depends on the kind of a signal

it is generally wise to know what we are going tfo measure and what we
may come across



Basic signals and their parameters
constant signal (DC)

harmonic signal (sinusoidal, AC)
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Poly-harmonic signal

time representation

spectrum
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Poly-harmonic signal - cont.

time representation
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Poly-harmonic signal - cont.
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spectrum has two components - amplitude and phase




Basic paramiters

average - AVG (mean value)

non-periodic signal

periodic signal random signal
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root-mean-square - RMS
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What is the meaning of a RN\S value?

the value of constant voltage (or current) dissipating on a resistance R
the same amount of electrical power as given AC signal

to+T fo AT to+T substitution measurement
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Electronic frequency measurement
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Basic parameters - cont.

harmonic distotrion
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Non-linear distortion

input signal
(sinusoid)
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y =tanh(4 -7 - x)
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Pulsed waveforms
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.Ccharge"”

Q= _[ /(t)dt

.energy"

E=[y*(t)t

peak value
Yimax = Max]y (t)

peak-peak value .
Yy, =max y(t)—miny(t)

FWHM
Full Width at Half Maximum

Tewem = Ta = fl‘ y(#)=y(2)=05 ymax




Pulsed waveforms (ANSI/IEEE 194-1977)
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Digital telecommunication signal

binary synchronous signal
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Random signals
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Measurement primer - voltage

ideal voltmeter
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voltage divider effect
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Measurement primer - current

ideal ammeter real ammeter
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Measurement primer - AC voltages/currents

acuuracy af DC measurements is much greater than accuracy of AC
measurements
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Measurement primer - AC voltages/currents

I would like to measure the RMS value ???

waveform factor

crest factor

k, = Yems k. = Ymax
Viav Yems
Ky ko
N\ sinusoid 1.111 1.414
A~ A\ rectified 1.571 2
/\/\/ triangle 1.155 1.732
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RMS value measurement
.exact" approach -True RMS Detector
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multiplier square root
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Primer - multimeter (digital - DMM)

display

attenuator
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Primer - time parameters

oscilloscope (scope)

Tun v

A
U

p
vertical (Y)
amplifier 4 cathode ray
tube
Zue CRT
10 MQ
15 pF
/ S
r[s] timebase 1L
J generator
X analog oscilloscope
N
z
" sample displa
oMo ADC memory GPU play
15 pF A
vertical (Y)
amplifier clock
generator
digital oscilloscope )




Primer - spectrum measurements
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