
ñSoftware-Defined Radio 101ò:  A Short Class by FlexRadio 

V.P. of Sales and Marketing, Greg Jurrens, K5GJ 

Software-Defined Radios have been one of the more-intriguing and 
leading-edge aspects of radio communication.  While SDR is relatively 
new to amateur radio, SDR started in military applications 20 years ago 
to emulate 10 different military radios covering 2-2000 MHz. 
 
We are honored to have Greg Jurrens, K5GJ and Vice President of Sales 
and Marketing for FlexRadio Systems, ŀǎ ƻǳǊ ǎǇŜŀƪŜǊ ŀǘ ǘƘƛǎ ƳƻƴǘƘΩǎ 
t±!w/ ƳŜŜǘƛƴƎΦ  DǊŜƎ ǿƛƭƭ ǇǊŜǎŜƴǘ ά{ƻŦǘǿŀǊŜ 5ŜŦƛƴŜŘ wŀŘƛƻ млмέΣ ŀƴ 
overview to understanding SDR and how it works, especially the 
incredible filtering options.  His presentation will feature audio from SDR 
radios to demonstrate various operating characteristics.   Please join us 
for a very informative evening. Â 
  

Where : Fred Hesse Park  
    29301 Hawthorne Blvd. 
    Rancho Palos Verdes. 
 

When :   7:30 pm, Wednesday,                     
April 18, 2012 

No-Knob Radios   

Software-defined amateur radios are compact front-end boxes that 

(in receive mode) divide a signal into two phases, ñIn-Phaseò and 

ñQuadratureò, down-convert from RF into audio spectrum and send 

it through analog-to-digital conversion into a PC.  Digital signal 

processing using software in the PC, not the front-end box, then 

generates and controls all ñradioò functions.  Shown below are the 

three current Flex Radio transceivers (from left) the 1500, 3000, 

and 5000 at approximately the same scale.  The Flex 3000 

(center) is just 1.75 inches tall.    PHOTOS:  FLEXRADIO SYSTEMS 

             QRO   
THE MONTHLY NEWSLETTER OF THE PALOS VERDES AMATEUR RADIO CLUB 

 

APRIL 2012 
 



   QRO                                                   APRIL 2012                                                                   PAGE 2                                                              

How Many Ferrite Chokes Will Be In Your Future? 
 

By Diana Feinberg, AI6DF 

PVARC President 

Divining the future has never 
been easy. 
 
мфслΩǎ ǇƻǇ ŀǊǘƛǎǘ !ƴŘȅ ²ŀǊƘƻƭ 
simply predicted that in the 
future everyone would be 
famous for 15 minutes.   
 
Not long afterward a well-
known mathematician/ 
economist during my graduate 
student days at the University 
of Chicago kept ominously 
ǿŀǊƴƛƴƎΣ άLƴ ǘƘŜ ŦǳǘǳǊŜΣ ǿŜ ǿƛƭƭ 
all be .ŀȅŜǎƛŀƴǎΦέ 
 
Without the professor knowing 
it, many ham operators  
including you and me 
inadvertently became 
ά.ŀȅŜǎƛŀƴέ ǘƘƛƴƪŜǊǎ ŀǎ ǿŜΩǾŜ 
tried resolving electro-
magnetic interference issues 
and software glitches.  More on 
that in a moment. 
 
In line with our April meeting 
program, let me state I own a 
software defined amateur 
radio transceiver and like it.  
Yes, SDR will have far more 
than 15 minutes of fame in the 
future--ƛǘΩǎ ƘŜǊŜ ǘƻ ǎǘŀȅ ƛƴ ƻƴŜ 
form or another.   
 
But, depending on your 
technical expertise, the time 
needed to address software 
and hardware issues with these 
radios will also likely exceed 15 
ƳƛƴǳǘŜǎΦ  LǘΩǎ ƴƻǘ ȅŜǘ Ŧǳƭƭȅ άǇƭǳƎ 
ŀƴŘ Ǉƭŀȅέ ŀǎ ȅƻǳ ŀŘŘ ƻǘƘŜǊ 
software and hardware to your 
SDR setup.  Stirring the pot 
further:  ongoing changes in 

new PC microprocessors and 
operating systems must be 
dealt with.  (Hello, WinDoze?) 
 
So back to the bigger question:  
why are many hams intuitively 
ŀƭǊŜŀŘȅ ά.ŀȅŜǎƛŀƴέ ǘƘƛƴƪŜǊǎΚ   
 
Stated briefly, Bayesian 
statistical inference starts with 
an observed outcome and 
works backwards to determine 
the likelihood of possible 
causes leading to that 
outcome.  Sound familiar when 
fixing technical problems?  
 
More traditional forms of 
statistical inference start at the 
beginning, using likelihoods of 
various conditions to predict 
the probable outcome.   The 
ǇǊƻŦŜǎǎƻǊΩǎ ǇǊƻǇƘŜŎȅ ƴƻǿ 
sounds quite realistic. 
 
Predicting backwards helps 
when dealing with electro-
magnetic interference (EMI) or 
radio frequency interference 
(RFI) that now permeates every 
home and neighborhood.  AC 
power line problems and 
consumer electronic devices 
with poor shielding or cheap 
power supplies have made my 
amateur radio experience 
(especially on HF bands) quite 
unpleasant at times.  But at 
ƭŜŀǎǘ ǘƘŜǊŜΩǎ ǎƻƳŜ ƪƴƻǿƴ 
likelihood of probable causes 
that have solutions. 
 
Ferrite chokes are a typical 
remedy for dealing with many 
(but not all) forms of EMI/RFI 

infiltrating amateur radios on 
cables, especially common 
mode currents along a 
ǎƘƛŜƭŘƛƴƎ ōǊŀƛŘΦ  ²ƘŀǘΩǎ 
particularly telling is the 
increasing presence of ferrite 
chokes on connector cables of 
all sorts. 
 
LŦ ȅƻǳΩǾŜ ōƻǳƎƘǘ ŀ ŘƛƎƛǘŀƭ 
camera, MP3 player, 
cellphone/smartphone, or 
video cable (among other 
things) you already have quite 
a collection of ferrite chokes 
(see photo below).  There will 
likely be many more chokes in 
your future. 
 
Numerous SDR radio owners, 
judging by comments on 
websites, find it necessary to 
install clamp-on ferrite chokes 
along almost every cable 
connected to their radio.  Some 
users even need multiple 
chokes on cables to impede 
offending interference.  

Continued on next page Ʒ 
 
 
 
   
 
 
 
 

Ferrite Chokes 

Are Multiplying on Cables 

Docking  

station 

Digital camera 

Micro-USB B to USB 

MP3 player 

USB-Mini b to USB 



DJ9KCE 
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How Many Ferrite Chokes Will Be in 
Your Future? 
Ʒ Continued from previous page 
 
LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ŦŜǊǊƛǘŜ ŎƘƻƪŜǎ ƘŀǾŜ ŦŜǊǊƛǘŜ 
άƳƛȄŜǎέ ǘŀƛƭƻǊŜŘ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ŦǊŜǉǳŜƴŎȅ ŀƴŘ 
impedance ranges.  Using the wrong mix might 
ƴƻǘ ǎƻƭǾŜ ȅƻǳǊ ǇǊƻōƭŜƳΦ  ¢ƘŜ ǘǿƻ άƳƛȄŜǎέ 
commonly used for amateur radio are Mix 31 
for HF frequencies and Mix 43 for VHF/UHF.  But 
many split bead ferrite chokes are not marked 
with the mix usedτso άŎŀǾŜŀǘ ŜƳǇǘƻǊέΦ 
 
 
 
 
 
 
 
A secondary use for software-defined radios has 
been as low-cost spectrum analyzers to identify 
frequencies of noise problems that will add to 
the chokes in service at your QTH. 

 
PVARC member Herb Epp, W6RBW, spotted  
a clever YouTube video (see frames at right) 
ŘŜƳƻƴǎǘǊŀǘƛƴƎ Ƙƻǿ ƴŜǿ [95 ƭƛƎƘǘ ōǳƭōǎ ŀǊŜƴΩǘ 
as interference-free as thought.   Check out:   
 
http://www.youtube.com/watch?v=o8zMhjXc
moA 
 
 In this English-language video Thilo, DL9KCE, 
(top-right frame) shows how to build a simple 
device for testing LED bulb noise with a software 
ŘŜŦƛƴŜŘ ǊŀŘƛƻΩǎ ǇŀƴŀŘŀǇǘŜǊ ŘƛǎǇƭŀȅ ŀǎ ŀ 
spectrum analyzer.  The bottom-right frame 
shows where he discovered broadband noise 
with a particular LED bulb. 
 
(¢ƘƛƭƻΩǎ Italian-made Perseus SDR receiver, the 
small black box near the table edge in the right-
center frame, covers a 1,600 kHz spectrum 
swath.  The largest FlexRadio transceiver 
currently covers 192 kHz of spectrum.)  
 
So, the bottom line comes to this whether you 
own an SDR or not, fellow Bayesians:  If you 
ŘƻƴΩǘ ƘŀǾŜ ŜȄǇŜǊƛŜƴŎŜ ǳǎƛƴƎ ŦŜǊǊƛǘŜ ŎƘƻƪŜǎ ƴƻǿΣ 
I predict you will very soon. Â 

ñNo Mix Markedò 

split bead ferrite chokes 

(and these were sold 

at a ham radio store!) 
PHOTO:  AI6DF 

http://www.youtube.com/watch?v=o8zMhjXcmoA
http://www.youtube.com/watch?v=o8zMhjXcmoA


¢ƘŜ ŦǳǘǳǊŜ ƻŦ ŀƳŀǘŜǳǊ ǊŀŘƛƻ ƛǎ {ƻŦǘǿŀǊŜ 5ŜŦƛƴŜŘ wŀŘƛƻ ό{5wύΦ  {ŜŜƳǎ ƭƛƪŜ ŀ ōƻƭŘ ǎǘŀǘŜƳŜƴǘ ŘƻŜǎƴΩǘ it?  
.ǳǘ ƭŜǘ ƳŜ ǘŜƭƭ ȅƻǳ ǿƘȅ LΩƳ ŎƻƴŦƛŘŜƴǘ ǘƘŜǊŜ ǿƛƭƭ ōŜ ƻƴŜ ƛƴ ȅƻǳǊ ŦǳǘǳǊŜΦ  5ƻƴΩǘ ƎŜǘ ƳŜ wrong,  I have a fond 
reverence for analog radios.  I remember, as a young boy, the orange glow of the vacuum tubes in the HF 
receiver (RME-84) in my bedroom.  How I read about vacuum tube theory in the Radio Amateurs 
Handbook late into the night, to understand how I could hear ham radio, marine telephone and radio 
stations in China and Cuba, through this magic box.  But, just as vacuum tubes have given way to 
transistors and transistors to integrated circuits, analog radios are slowly succumbing to the power of 
digital signal processing (DSP).  Most modern HF radios are now a hybrid of analog and digital signal 
ǇǊƻŎŜǎǎƛƴƎΦ  ¢Ǌȅ ŀƴŘ ŦƛƴŘ ƻƴŜ ǘƘŀǘ ŘƻŜǎƴΩǘ ƘŀǾŜ 5{t ǎƻƳŜǿƘŜǊŜ ƛƴ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ  {ƻΣ ǘƘŜ ƴŜȄǘ ƭƻƎƛŎŀƭ 
ǎǘŜǇ ƛƴ ǘƘŜ ŜǾƻƭǳǘƛƻƴ ƛǎ ŀ ǊŀŘƛƻ ǘƘŀǘ ƛǎ ŀƭƭ 5{tΦ  !ƴŘΣ ǘƘŜȅΩǊŜ ŀƭǊŜŀŘȅ ƘŜǊŜΦ 

 

The PowerSDR virtual front panel 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
The personal computer (or Mac) sitting on your desk is really just a general purpose digital logic box, with 
some specialized input and output devices.  And, the software you run on it is an ordered set of 
instructions that tell the computer exactly what to do.  One program makes it function as a word 
processor.  Another makes it a web browser that can find and display information from some remote 
ƛƴǘŜǊƴŜǘ ǿŜō ǎŜǊǾŜǊΦ  {ƻΣ ȅƻǳ Ŏŀƴ ǊŜŎƻƴŦƛƎǳǊŜ ȅƻǳǊ t/Ωǎ ŦǳƴŎǘƛƻƴŀƭƛǘȅ Ƨǳǎǘ ōȅ ŎƘŀƴƎƛƴƎ ǘƘŜ ǎƻŦǘǿŀǊŜΦ  hǊΣ ǘƻ 
put it another way, you could say you have a software defined PC.  What if you could do that with a 
radio?                                                                                                                                Continued on next page Ʒ 
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Resistors, Capacitors, Inductors, Amplifiers:   

Who Needs Them? 
 

By Clay Davis, AB9A 

PVARC Vice President 
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Who Needs Resistors, Capacitors, Inductors, and Amplifiers?  
(continued) 
 
 
Well, a Software Defined Radio (SDR) works exactly the same way.  It has a specialized adaptor between the 
antenna and the computer that bandpasses the signal, converts it to baseband, digitizes it and passes it on to 
the PC.  The PC is running a software program that takes this digital signal and uses DSP to perform all of the 
tuning, filtering, modulation, demodulation, ALC and audio processing of a conventional radio.  Additionally 
the software also gives you a virtual front panel to display and control all of the DSPs functions.  
  
So, why should we care?  Let me give you an example of one of my experiences.  I bought an analog HF radio 
and wanted to have enhanced filter capabilities on SSB and CW.  The solution was to buy an SSB filter and a 
separate CW filter.  Then grab a screwdriver and pull the cover off the radio and plug the filters into the two 
ŎƻƴƴŜŎǘƻǊǎ ǇǊƻǾƛŘŜŘΦ  !ŦǘŜǊ LΩŘ ŘƻƴŜ ǘƘŀǘΣ L ƘŀŘ ǘǿƻ ŦƛƭǘŜǊ ǇŜǊŦƻǊƳŀƴŎŜ ŎƘƻƛŎŜǎ ƻƴ ŀ ŦǊƻƴǘ ǇŀƴŜƭ ǎǿƛǘŎƘΦ  But, 
they were choices between fixed settings.  And, no third choice was available, without again removing the 
radios cover and physically replacing one of the existing filters.  Sounds familiar right?  
  
What if I also want a pan adaptor, variable IF bandwidth, dynamic noise reduction, dual receiver capability, 
audio compression or expansion, continuously variable filters and more?  What if some creative ham invents a 
new operating mode?  Then I have to either buy extra hardware, get out the soldering iron, or just live with 
what I already have.  There must be a better way! 
  
Enter software defined radio.  After doing some research and looking at demonstrations of various SDRs, I 
took the leap, at Hamcon, and bought a Flex 3000 SDR.  It is simply amazing!  Sitting on my desk is this small 
blue box with no knobs, frequency displays, or meters (the blue brick).  It does have the usual input and 
output connections (mic, phones, key, antenna and speaker).  But, it also has one connection my other radios 
ŘƻƴΩǘΦ  Lǘ Ƙŀǎ ŀ CƛǊŜǿƛǊŜ ǇƻǊǘ ǘƘŀǘ ŎƻƴƴŜŎǘǎ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ aŀŎ όǊǳƴƴƛƴƎ ²ƛƴŘƻǿǎ т ǿƛǘƘ .ƻƻǘŎŀƳǇύΦ  ¢ƘŜ aŀŎ 
is running a software program called PowerSDR, which gives the radio all of its functionality.  It has a beautiful 
graphic user interface that you will recognize instantly as the front panel of an HF transceiver.  And, because 
ALL of the DSP is done in the computer and ALL the front panel controls are virtual ( on the computer screen ), 
everything can be redefined and new functionality added just by downloading new software.  Remember the 
ǎŎǊŜǿŘǊƛǾŜǊ ŀƴŘ ǎƻƭŘŜǊƛƴƎ ƛǊƻƴΚ  5ƻƴΩǘ ƴŜŜŘ ǘƘŜƳ ŀƴȅ ƳƻǊŜΗ 
  
Just like the word processor replaced the typewriter by adding convenience and new functionality, software 
ŘŜŦƛƴŜŘ ǊŀŘƛƻǎ ōǊƛƴƎ ƻǇŜǊŀǘƛƴƎ ŎƻƴǾŜƴƛŜƴŎŜ ŀƴŘ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ǘƘŀǘΩǎ ƴƻǘ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜƛǊ ŀƴŀƭƻƎ ŎƻǳǎƛƴǎΦ  bƻǿ 
L ƘŀǾŜ ŀƴ ƛƴǘŜǊŀŎǘƛǾŜ ƎǊŀǇƘƛŎ ǎǇŜŎǘǊŀƭ ŘƛǎǇƭŀȅ ƻŦ ǿƘŀǘΩǎ ƘŀǇǇŜƴƛƴƎ ƻƴ ǘƘŜ ōŀƴŘ όǎƛƳƛƭŀǊ ǘƻ ŀ Ǉŀƴ ŀŘŀǇǘƻǊύΦ  LŦ L 
see a station transmitting I can click on the display with the mouse and the radio tunes there instantly.  
¢ƘŜǊŜΩǎ ŀƭǎƻ ŀ ǇŀƴŀŦŀƭƭ ŘƛǎǇƭŀȅ ǿƘƛŎƘ ǎƘƻǿǎ ŀ ƘƛǎǘƻǊȅ ƻŦ ǘƘŜ ǎǇŜŎǘǊŀƭ ŘƛǎǇƭŀȅΦ  L Ŏŀƴ ǎŜŜ ǿƘŜǊŜ ŀ ǎǘŀǘƛƻƴ ǿŀǎ 
ǘǊŀƴǎƳƛǘǘƛƴƎ ƭŀǎǘ ŀƴŘ άŎƭƛŎƪ ǘǳƴŜέ ǘƻ ōŜ ǘƘŜǊŜ ǿƘŜƴ ƘŜ ƪŜȅǎ Řƻǿƴ ŀƎŀƛƴ όƛΦŜΦΣ ŎŀƭƭƛƴƎ /vύΦ  ²ƘŜƴ ǿƻǊƪƛƴƎ ǎǇƭƛǘΣ L 
can see the station the DX is talking to and click tune my second VFO on him (dual receive).  My filter 
bandwidth is overlaid on the spectral display.  So, if its too wide, I can grab the filter edge with the mouse and 
ŘǊŀƎ ƛǘ ǿƘŜǊŜ L ǿŀƴǘ ƛǘΦ LΩǾŜ ŦƻǳƴŘ ǘƘƛǎ ǘƻ ōŜ ŜŦŦŜŎǘƛǾŜ ǿƘŜƴ ǘǿƻ {{. ǎǘŀǘƛƻƴǎ ƻǾŜǊƭŀǇ ƻƴŜ ŀƴƻǘƘŜǊΦ  L Ŏŀƴ ŘǊŀƎ 
ǘƘŜ ŦƛƭǘŜǊ ŜŘƎŜ όƴƻǘ ǘƘŜ ±Chύ ƻŦŦ ƻŦ ǘƘŜ ǎǘŀǘƛƻƴ L ŘƻƴΩǘ ǿŀƴǘ ŀƴŘ ƛǘΩǎ ƎƻƴŜΗ  ¢ƘŜ ŦƭŜȄƛōƛƭƛǘȅ ŀƴŘ ƛƴǘŜǊŀŎǘƛǾŜ ŎƻƴǘǊƻƭ 
are just awesome.  No more pushing function keys, selecting menus, and turning a dial to select menu items 
before getting back to the QSO. 
  
Once you discover SDR, yƻǳΩƭƭ probably be curious to know how they do all of that filtering, demodulation and 
ǇǊƻŎŜǎǎƛƴƎ ǿƛǘƘƻǳǘ ǊŜǎƛǎǘƻǊǎΣ ŎŀǇŀŎƛǘƻǊǎΣ ƛƴŘǳŎǘƻǊǎ ŀƴŘ ŀƳǇƭƛŦƛŜǊǎΦ  !ŦǘŜǊ ŀƭƭΣ ǘƘŀǘϥǎ ǘƘŜ ǎǘǳŦŦ ǘƘŀǘΩǎ ǎǳǇǇƻǎŜŘ ǘƻ 
make radios work.  Right?  Well, at our April meeting, Greg Jurrens, Vice President Sales and Marketing for 
FlexRadio, will be giving a program on SDR 101, an introduction to software defined radio.  I hope you will 
come and see for yourself what the excitement is all about. Â 
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A major SDR feature:  Width and 

Shift levers variably and visually 

move the IF pass band in software 

over wider (or narrower) limits in 

any mode (shown here in SSB) 

Sign of the software times: 

Note unique menu item, ñReport Bugò 

In CW mode here, the green IF pass 

band was selected at 500 Hz wide, 

but can be made incredibly narrow 

in software with slider controls (see 

bottom). 

 

 

Databases attached to software: 

Note how band plan limits are 

automatically shown for any 

frequency, here 14.189 MHz 

indicates for 20-Meter Amateur 

Extra class operators only.  

These two panadapter views show a 

single-receiver without the waterfall 

display.  

Mode-dependent controls automatically appearð here 

for CW; when SSB selected (bottom) the controls 

switch to microphone and equalizer settings. 

Observations by Diana, AI6DF, 

(Flex-1500 owner) on some 

PowerSDR  features 
 
For publishing purposes, these screen 

shots were taken using PDSRôs 

demonstration mode on a wider-screen. Use 

your PDF magnifier to view any menu item . 

DSP filtering options include 

a Tracking Notch Filter that 

will follow an offending 

signal as it moves. 

A lot happens on one panadapter screen (CW above, SSB below).   

Watch these controls (and others) in motion at PVARCôs April 18 meeting. Â 
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AID 4:  
Paseo  
Del Mar at 
Epping  Rd. 
(Outbound 

AID 3:  
at 3000 Via  
Pacheco 
(Outbound) 

AID 1: along  
Calle Entradero 
(Outbound &  
Inbound) 

AID 5:  P.V. Drive West 
at Yarmouth Rd. 
(Inbound) 

AID 2: P.V. Drive West 
at Via Pacheco  
(Outbound & Inbound) 

START/FINISH:  Pelican Cove lot 

MAIN PARKING: 
Promenade of the  
Peninsula Mall 
5:00-8:00 am 

We still need PVARC radio 

operators at several 

locations on  

Saturday, May 19, for the 

Palos Verdes Half. 

 

Can you help? 

Event Start Times: 
7:00 am:  Half Marathon 
8:00 am:  5K Walk/Run 
 
¢Ƙƛǎ ȅŜŀǊΩǎ IŀƭŦ aŀǊŀǘƘƻƴ ǿƛƭƭ ŜƴŘ 
much earlier than the full Marathon 
previously. 

TERRANEA:  Expo & Bus Return area 

�^�,���Z�/�&�&�[�^�����K�D�D���E�����W�K�^�d�W   
Interpretive Center 

2 ROVERS:  Vans along course 
RELIEF OPERATOR:  Stand-by 

P.V.E. COMMAND POST: 
P.V. High School 

SOUTH TURN & TERRANEA ENTRANCE 


