
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

deterministic random

periodic

harmonic

non-periodic ergodic

poly-harmonic
(distorted)

a set of possible meaningful parameters depends on the kind of a signal
it is generally wise to know what we are going to measure and what we 

may come across

finite duration
(pulses)

infinite duration

analog digital

semi-periodic non-ergodic



Basic signals and their parameters
constant signal (DC) 

harmonic signal (sinusoidal, AC) 
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Poly-harmonic signal
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Poly-harmonic signal – cont.
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Poly-harmonic signal – cont.
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Basic paramiters
average – AVG (mean value)
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random signal

root-mean-square - RMS
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What is the meaning of a RMS value?

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

measured 
signal

reference

comparator
(former) gate

gating 
oscillator

counter
display

1359.078 Hz
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Basic parameters – cont.
harmonic distotrion
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Non-linear distortion
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Pulsed waveforms

„charge”
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Pulsed waveforms (ANSI/IEEE 194-1977)
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Digital telecommunication signal
binary synchronous signal
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Random signals
noise
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Measurement primer – voltage

ideal voltmeter

V

IV

IV = 0 ⇒ RV = ∞

ZV = ∞

real voltmeter

V

CVRV

RV

~ 10 MΩ - 10G Ω
CV

~ 100 pF – 1 nF

impedance of a voltmetervoltage divider effect 
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Measurement primer – current

ideal ammeter

A
UA

UA = 0 ⇒ RA = 0

ZV = 0

current divider effect 
RA

real ammeter
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RAµV

shunt resistor

current divider effect 
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Measurement primer – AC voltages/currents
acuuracy af DC measurements is much greater than accuracy of AC 
measurements

⇒ AC → DC conversion
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(peak value)
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Measurement primer – AC voltages/currents
I would like to measure the RMS value ???

waveform factor
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rectified 1.571 2
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RMS value measurement
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„exact” approach –True RMS Detector
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Primer – multimeter (digital – DMM)
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Primer – time parameters

oscilloscope (scope)
vertical (Y) 
amplifier

timebase 
generator s/div

V/div

cathode ray 
tube
CRT

t [s]

u(t) [V] Zwe

10 MΩ
15 pF

s

V

vertical (Y) 
amplifier

s/div

V/dz displayADC
sample 
memory GPU

clock 
generator

analog oscilloscope

digital oscilloscope

Zwe

10 MΩ
15 pF



Primer – spectrum measurements

input
attenuator/amplifier

Hz/div

dB/dz displayBPF
RMS

sweeping 
generator

spectrum analyser

Zwe

50 Ω

Hz

dBm

measuring amplitude characteristics

spectrum analyser

in

out

spectrum 
analyser

tracking 
generator

circuit 
under test


