
Chapter 7 

Radio Signals and Measurements 

Section 7.1 AC Waveforms 



Types of Waveforms 

ÅDC Voltage 

http://motleypot.blogspot.com/2010_12_01_archive.html 



Sine Wave 
ÅSingle frequency 

ÅMathematical curve 

ÅGenerated 
rotationally or by an 
oscillator 

 

https://en.wikipedia.org/wiki/Sine_wave 



Sine Wave 

https://giphy.com/gifs/mathematics-sin-pi-NKLdcqhwo2f8A 



Sine Wave Measurements 
ÅAmplitude 

ÅFrequency 

ÅPeriod 

ÅWave travel at the 
Speed of Light = 
Wavelength 

http://www.songsofthecosmos.com/encyclopedia_of_modern_music/S/sine_wave.html 



Sine Wave Measurements 

http://www.tpub.com/neets/book2/1e.htm 



Sine Wave Measurements 
ÅAmplitude 

Å Peak to Peak 

Å Peak 

ÅRMS Voltage 
(multiply Peak by 
0.707) 
 

Å Average Voltage 
(multiply Peak by  
0.636) 



Sine Wave Measurements 
ÅRMS = Heating 

Effect 

ÅEquivalent to what 
DC voltage is 
required to heat a 
resistor to the 
same temperature 

https://www.quora.com/What-is-the-meaning-of-415-V-rating-of-a-machine 



Sine Wave Measurements 

https://www.electronics-tutorials.ws/accircuits/average-voltage.html 



Sawtooth Wave 
ÅRisetime vs Fall time are 

different 

ÅMade up of a sine wave 
(at a fundamental freq) 
plus all harmonics 

https://en.wikipedia.org/wiki/Sawtooth_wave 



Sawtooth Wave 

https://commons.wikimedia.org/wiki/File:Synthesis_sawtooth.gif 



Square Wave 

ÅMade up of a sine wave at a fundamental frequency plus the 
odd harmonics 

https://www.sfu.ca/sonic-studio/handbook/Square_Wave.html 



Square Wave 

https://commons.wikimedia.org/wiki/File:Fourier_series_square_wave_circles_animation.gif 



Unmodulated Signal Power 
ÅUnmodulated Sine Wave is called the Average Power 

ÅCalculate using the Power Formula with RMS values 
for Voltage and Current 

P avg = V rms squared/Impedance 

https://en.wikipedia.org/wiki/Root_mean_square 



Amplitude Modulation 

http://www.tmatlantic.com/encyclopedia/index.php?ELEMENT_ID=10390 



Amplitude Modulation 

http://www.ilmondodelletelecomunicazioni.it/argomento.php?lang=en&id_lezione=43&id_capitolo=285 



Modulated Signal Power 
ÅPeak Envelope Power 

ÅUse the RMS value of 
the Peak Voltage to 
calculate PEP 

ÅPEP is typically 2.5 
times the Average 

ÅVoice processing 
increases the output 
power 

https://www.youtube.com/watch?v=AJG4GTrwO5Q 



Modulated Signal Power 

http://www.ab4oj.com/icom/ssbcomp.html 



Modulated Signal Power 
ÅPeak Envelope Voltage 

ÅPeak Envelope Power 

PEP = (PEV x .707) Squared/Impedance 



Questions 

Section 7.1 























https://www.pinterest.com/pin/60446819979403635/ 



Section 7.2 

Test Equipment 



Multimeters 

ÅNo matter whether Analog or Digital 

ÅAccuracy = Calibration to a standard 

ÅPrecision = Markings on a scale 

ÅResolution = Smallest difference that can be 
distinguished 



Multimeters 

http://www.kerrywong.com/2011/09/11/my-take-on-bk-2709b-multimeter/  



Ohms Per Volt 
ÅOld analog meters were rated this way 

ÅTypical 20,000 Ohms per volt 

ÅOn a Ten Volt scale, meter impedance was 
200,000 Ohms 

http://electronics.stackexchange.com/questio
ns/214016/why-is-analog-voltmeter-
sensitivity-is-defined-as-ohm-volt 



VTVMs 
ÅVacuum Tubes have a 

High Impedance 

ÅDoes not load the 
circuit down as much as 
a VOM 

https://www.youtube.com/watch?v=GR3rR7tc30Y 



Grid Dip Meters 
ÅUsed to find the 

resonant frequency of an 
L-C circuit. 

ÅLoosely coupled to the 
circuit 

ÅMillen 90651 from 1949 

http://www.isquare.com/millen/eqpicts/90651.html 



Impedance Bridges 
ÅA Balanced Bridge of known 

values 

ÅAdd an unknown 

ÅAdjust the variable elements 
to find the unknown value 

http://www.ebay.com/itm/General-Radio-1650-B-Impedance-Bridge-
Must-See-Condition-/361937571520 



RF Bridge Circuit 
ÅAn RF Source at a 

single frequency 

ÅAn RF Detector 
(Null Indicator) 

ÅCalibrated bridge 
components 

http://www.tpub.com/neets/book21/88b.htm 



Noise Bridge 
ÅWideband Noise as signal source 

ÅUses a Radio as a single frequency 
detector 

ÅAdjust bridge for a null in the 
noise. 

ÅRead the values from the 
calibrated dials 
http://ham.stackexchange.com/questions/1375/noise-bridge-
use-in-antenna-construction 



Antenna Analyzers 

ÅAll have an internal RF 
bridge circuit 

ÅMany are a Single port 
Vector Network Analyzer 

https://www.gigaparts.com/mfj-
259c.html?gclid=Cj0KEQjwwoLHBRDD0beVheu3lt0BEiQAvU4CKolD
OvuEzOKGiJsorz2NPnTGQ9jjr-TASqBr_xC3XAAaAm1k8P8HAQ 



Frequency Counters 
ÅTime base accuracy 

measured in Parts Per 
Million 

ÅYou pay for accuracy! 

ÅStability also in PPM 

ÅInput impedance 
typically 1M Ohm 

https://www.amazon.com/TekPower-TP3165-Intelligent-Frequency-
resolution/dp/B006VHPG8M 



Period Counter 
ÅInverse of Frequency 

ÅBetter resolution of very 
low frequency signals 



Prescaler 
ÅLƴŎǊŜŀǎŜǎ ŀ ŎƻǳƴǘŜǊΩǎ 

frequency range 

ÅDivides the incoming 
frequency by a known 
factor (typically by ten) 

http://www.ebay.com/itm/Ramsey-PS-10B-1-5-GHz-Prescaler-for-Frequency-Counter-
BNC-Ham-Radio-Powers-On-/172476322053?_trksid=p2385738.m2548.l4275 



Oscilloscopes 
ÅAnalog versus Digital 



Oscilloscopes 

ÅMeasures Amplitude versus Time 

Å±ƛŜǿǎ ²ŀǾŜŦƻǊƳǎ ƛƴ ǘƘŜ ά¢ƛƳŜ 5ƻƳŀƛƴέ 

ÅControls adjust the input amplitude sensitivity, the 
time base per division, when the trace starts 
(triggering) and the trace characteristics (focus, 
intensity, position). 



Probes 
ÅKeep the ground lead 

as short as possible 

ÅaŀǘŎƘ ǘƘŜ {ŎƻǇŜΩǎ IƛƎƘ 
Impedance input 

ÅVoltage Divider (x10) 

ÅLow capacitance 

ÅRated Bandwidth 

https://www.avexelectronics.com/probes_510series.html 


