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Introduction



Recording RF Signals

ÅSwept spectrum analyzer

ÅReal-time spectrum analyzer

ÅOscilloscope

ÅMixed domain oscilloscope

ÅSoftware defined radio
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WHAT DO WE USE TO RECORD THE RF ?

ÅImportant Questions

ÅWhat are we measuring or recording ?

ÅHow much BW do we need to record ?

ÅHow long do we need to record ?

ÅHow much data will be produced ?

ÅDo we need to playback a ñrealò signal ?

ÅWhere do we start ?



Basic Spectrum Analyzer Interface
COMMON CONTROLS FOR MOST SPECTRUM ANALYZERS

Start Freq Stop FreqCenter Freq

Reference 

Level

RBW
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Trace Data

ÅClassic spectrum information

ÅBasic frequency vs amplitude info

ÅData is arranged in ñbinsò

ǓX (Freq) & Y (Power)

ÅAmplitude info based on detector type 
& trace mode

ǓPeak, Average(RMS)

ǓMax/Min Hold, Average

THE SIMPLEST FORM OF SPECTRUM INFORMATION
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Trace Detector Types
HOW DO WE MEASURE AMPLITUDE ?

Detector Types;

ÅAuto

ÅPositive Peak

ÅNegative Peak

ÅSample

ÅRMS
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level

freq

level

freq

level

freq

RBW
Wide

Faster

Resolution Bandwidth Filter
SPEED VS MINIMUM DISCERNABLE SIGNAL

Slower

Narrow

Sweep Time
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Real Time Spectrum Data

ÅFrequency vs amplitude vs occupancy 

ÅData is also arranged in ñbinsò

ǓX (Freq), Y(Power) & Z(Occupancy)

ÅAmplitude info based on detector type 
& trace mode

ǓPeak, Average(RMS)

ǓMax/Min Hold, Average

ÅBig challenge with volume of 
spectrum information

IMPROVING THE PROBABILITY OF INTERCEPT
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Real Time Spectrum Processing

ÅVolume of spectrum data based on

ǓBandwidth of spectrum being sampled

ǓSpeed of spectrum processing engine

Ǔ10ôs of thousand to millions of spectrums per second
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Spectrogram Or ñWaterfallò Displays

ÅRasterized spectrum data with 3D 
perspective

ǓX (Freq), Y(Time) & Z(Amplitude)

ÅSame impact of RBW and RF detector

ÅData can be collected for very long 
time (days)

ÅMay Not Be Contiguous Data !

ǓSpectrum and/or time

DISPLAYS FREQUENCY VS. AMPLITUDE VS. TIME 
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Real Time Spectrogram

ÅSpectrum traces compressed 
large numbers of spectrums over 
time (up to hours) so

ÅDPX spectrogram (top image) 
shows long-term history of a 
DPX trace

ÅNo special SW required for 
playback
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COMPRESSING SPECTRUM DATA
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IQ Data

ÅIn-phase & quadrature 
information 

ÅCombination of HW/SW to 
preserve amplitude & phase 
information

ÅDetermine RF from FFT 
processing 

ÅIQ info contains all of the 
information for signal analysis

ÅIQ streams ?

RECORDING THE OUTPUT OF A RF DIGITIZER
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IQ Data

ÅMore sample rate = more data

ÅMore bits = more data

ÅLonger time = more data

ÅHow much dynamic range ?

ÅStreaming ?

ÅBlocks ?

ÅRF Corrections ?

MUCH MORE STORAGE SPACE REQUIRED

Sample Data
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