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. . RE 2018
ReCOrdlng RF Slgnals pyien ity
WHAT DO WE USE TO RECORD THE RF ? 18 APRIL

f) .
AWhere do we start Almportant Questions

ASwept spectrum analyzer AWhat are we measuring or recording ?
AReal-time spectrum analyzer & AHow much BW do we need to record ?

AOscilloscope AHow long do we need to record ?

e

AMixed domain oscilloscope AHow much data will be produced ?

ASoftware defined radio ADo we need to playl




Basic Spectrum Analyzer Interface
COMMON CONTROLS FOR MOST SPECTRUM ANALYZERS

il
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R 2018
Tr aC e Dat a TECHNOLOGSY DDAYS
THE SIMPLEST FORM OF SPECTRUM INFORMATION e R
AClassic spectrum information lf"'--f"-,uf"‘af'
. . . A ,"“‘5 nN A ‘ | lil’ |
ABasic frequency vs amplitude info AV M }w" &
. . Fid A
AData is arranged in N L

UX (Freq) & Y (Power) A |
AAmplitude info based on detector type k \ / i I
& trace mode \l M .“, If
UPeak, Average(RMS) "
UMax/Min Hold, Average |




RF =015

Trace Detector Types
HOW DO WE MEASURE AMPLITUDE ? N

Detector Types;
AAuto

Mositive Peak

ANegative Peak

ASample
RMS
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. . . 2018
Resolution Bandwidth Filter =
SPEED VS MINIMUM DISCERNABLE SIGNAL N =

level level level

| A_.

freq freq freq

RBW

Wide Narrow
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Real Time Spectrum Data
IMPROVING THE PROBABILITY OF INTERCEPT oy

AFrequency vs amplitude vs occupancy

AData is also arrang
UX (Freq), Y(Power) & Z(Occupancy)
AAmplitude info based on detector type
& trace mode
UPeak, Average(RMS)
UMax/Min Hold, Average

ABig challenge with volume of
spectrum information

0 19 APRIL 2018 POOd 9




Real Time Spectrum Processing

1T
1
RF ED"E Pixel | |l g Display
Buffer | 11119 o Color
S TECHNOLOSY DAYS 2| |12 g
VEENENDAAL Lv; : 7;3 graing
15 AF’RII_ 91919] | | | | [9]9]9
AVolume of spectrum data based on
UBandwidth of spectrum being sampled
U Speed of spectrum processing engine
UL0O6s of thousand to millions of spectr ums

@ 100er1 20 mo0d...



Spectrogram Or
VEENENDAAL
DISPLAYS FREQUENCY VS. AMPLITUDE VS. TIME 18 APRIL

TECHNOCOOY DAYS

A Wa s

ARasterized spectrum data with 3D

perspective
UX (Freq), Y(Time) & Z(Amplitude) L%

ASame impact of RBW and RF detector N

AData can be collected for very long I
time (days) / I

AMay Not Be Contiguous Data ! %
U Spectrum and/or time //

— Amplhituvoe —
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Real Time Spectrogram ALt =

VEeEENENDAAL
COMPRESSING SPECTRUM DATA 18 APRIL
ASpectrum traces compressed b =3
large numbers of spectrums over
time (up to hours) so
ADPX spectrogram (top image) 7w Fseon =
shows long-term history of a e

DPX trace

ANo special SW required for L
playback

-127.5 -

Spiit v|

-147.5 -
Autoscale | @ CF 2.41200 GHz

@ 5pan: 40.00 MHz

Q@ w0~PrIL2018 P,C]__de/ 12



R 2018
I Q Da.t a. TECHNOLOSY DAYS
VEeEENENDAAL
RECORDING THE OUTPUT OF A RF DIGITIZER 18- APRIL

Aln-phase & quadrature
iInformation

A Combination of HW/SW to
preserve amplitude & phase
Information

ADetermine RF from FFT
processing

AIQ info contains all of the
Information for signal analysis

A1Q streams ?

Amplitude

Time
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MUCH MORE STORAGE SPACE REQUIRED 8 APRIC

AMore sample rate = more data
AMore bits = more data

ALonger time = more data
Sample Data

I data out

AHow much dynamic range ? i (2 - 2
A Streaming ? e BT
ABlocks ?
ARF Corrections ? meg

DS




