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WACs assigned to the Eighth Air Force in England operate tele-
type machines. (DOD photograph)
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http://upload.wikimedia.org/wikipedia/commons/8/89/WACsOperateTeletype.jpg
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m  Housekeeping and Convenience
m  Logging and Contest
m  Web-based (e.g. DX Spots, QRZ)
= Engineering
m CAD
m  Antenna Design
m  Propagation
m  Control and Automation
m  Station Control
m  Remote Stations
m  Signal Processing
m DSP
m Data and Voice
m  Spectrum
m  Software Defined Radio
m  Software is the Radio

m Individualized (Custom) Software

Converging

MicroHAMS Digital Conference 2009



Block Diagram
Software Defined Radio
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m Converts signal to the digital domain
m Analyzes and Processes the data
m Converts back to the analog domain

m Upgrade: AF to IF
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http://en.wikipedia.org/wiki/File:CirrusLogicCS4282-AB.jpg
http://en.wikipedia.org/wiki/File:Sampled.signal.svg

m Direct RF Conversion (zero IF)

m Signal analysis and processing

m Converts to the analog domain

Sig
Proc

S

> DAC
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Brand A | 0.120 GFLOPS
Texas Instruments TMS320VC33

Brand B 4.95 GFLOPS
Texas Instruments TMS320C6713 x3 + TMS320Cé671 | 1.35 GMAC

Brand C 4.2 GFLOPS
Texas Instruments TMS320C6727B x2 1.40 GMAC

FLEX-6500 78 GFLOPS _ , ./.‘..,/'
Texas Instruments TMS320DM8168 + XC6VLX75T 191 GMAC ‘ =

FLEX-6700 / FLEX-6700R 2 S nes e
Texas Instruments TMS320DM8168 + XC6VLX 130T il \ =




History of SDR

e The history of SDR began in
the mid 1980’s. One of the first
major developments for SDR
was the SpeakEasy, a
transceiver platform designed
by Hazeltine and Motorola,
based on SDR technology for
Rome AFB.

 The SpeakEasy was designed
to provide tactical military
communications from 2 MHz to
2 GHz and to provide
interoperability between the
different air interface standards
of the different branches of the
armed forces.




PRODUCT REVIEW

FlexRadio Systems FLEX-5000A

HF/50 MHz Transceiver

Reviewed by Rick Lindquist, WW3IDE
NCJ Managing Editor

As we said in May 1998 QST when
reviewing the first commercially available
strictly computer controlled Amateur Radio
transceiver, the Kachina 505DSP: “The
relegation of functionality from hardware to

software and firmware opens broad vistas of

future capability.” Are we there vet? Or did
our flight to nirvana get canceled? A decade
down the road, Kachina is kaput in the ama-

aane MRl . o oo o SR I B

defined ham radio bar another notch,

Expanding Your Vocabulary
Just as hams once fretted about grid drive,
overmodulation and key clicks, the very na-

ture of SDRs has given rise to a new crop of

issues with names like “latency™ and “sam-
pling rate.” This is serious technology, and
it’s not necessarily for the faint of heart.

In an SDR. analog RF signals are con

verted to a digital bit stream, and everything
R n e eman s unh ks ad R aavet R loeatin s 1% o tta N amaSve o0 2

Key Measurements

Summary
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Baksiden, opptrent som far...

+13.8V DC Power In

Antenna Connectors

Optional 10 MHz GPSDO Output
1 Gb Ethernet Connector

USB 2.0 Peripheral Connections

(> I B~ )

¢ IIIIIIIIIIIIIIIIIIIIIIIIIII ¢ o

Balanced Microphone/Line Input
Powered Speaker/Line Output
Accessory Connector

Optional GPS Antenna Input

® 60 6 6

[12) 13

TX Relay Control
Transverter IF Connector
SCU Receive Antenna Conneclors

Ground Terminal
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<+ PowerSDR Console Beta 1.1.1
Setup CW Wave

— VFO A RX Meter TX Meter
Power Signal v | l v |
MON | TUN | -79.5 dBm
MOX —
=T isplay
MUT | ATT
‘ -2000 -1000 10 1000 2000 1 3 5 7 9 +20+40 +60
?h Band
PWR  AF -30 160 80 60
1003 40 =3 -40 40 0 | 20
- 17 | 15 | 12
'10”:‘ rcoMIl:‘ ;Jlt: 10 6 |
bl || Sl i WwWV | GEN |
-oU
SQL | Gain -90 Mode - DSB

1502 [ 2648 v | 1 101
“"V'” m W”‘ "mwl‘g"vm ™

Date/Time Memory VFO DSP 6.0k | 40Kk [ 26K
21K 1.0K 500

{Fhﬂogam v

AVG‘

| 121872005 Save.. | Recal.. | Scanner | SPLT A>B | NR TFC _21K | 10K | 500 |
["LOC 17:48.08 Channel  Low [7200000 — | _Ac 81’ ANF | MNB =0 LWL b
| L S N > AOB | 1 NB = 25 Varl | Va2 ]
| UTC 23:48:08 * Frequency High [7.220000 -+ | Low High
7.000000 Step [0.001000 = X7 |0o| RIT|oO] ~ AGC ] o0 =
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sdr-radio / Remote

1
| . o
Win - PC Win - PC
USB driver
RF-space | Y2P | eprig
Funcube
Sdr-radio :
Consol - sw e @ Server -« .
Server - sw 3
1]
USE driver Job SoftRock
Si570 PMSDR
Audio
Ljudkort —




Direkt-SDR pa natet
http://www.WebSDR.org

www, websdr.ong

A WebhSDH is a Sofvware-Defined Radio receiver connected to the internet, allowing many

Titta efter: SK4KO Siljansbygden i o o TR

wdependently, and thus ksten to different ngnals; this s m contrast to the many classical recervers that are
aready avadable na the infernet

More background mfcematon is avadable here Cuestions aned comments cam be pent to PASFWM, the
wather of the WebSDE software and mantsees of thes ste

() vk on SAUCH in Mors

£

L2 c sk do-websds ro-p.org

W Bolnarkshanter sren Data Fotn vaus o Tradgled [ Ml b Fada ™y [ Frogemmenng ™ Creriga bokmarken Web3DE. servers can register themoelves sutomabeally on thas ste, leading to the fllowing hist of currently
ARFHUIEG 1 IS WETERIL B 10 GUHE (L, PIE- 0SS - active WebSDE servers

f . . . P Lo | Location and URL | Frequency range Antenna
Please log in by eping your name ar collsign here (it will be soved for lnter visits in a cookia):

Ipvested L a2
1.79% - 1.991 MHz 100 &
- s 3549 - 3741 MEz CHftca Labe @
all bands 0 others slow & one band L' blmd TR Active Antensa
i and Morton
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Testrecerrer, Markt Allkaa, 5E o -

Austia 3609 - 3 801 MHz 40m Optbeam, 9
30m abowe

b e g g

Twre Element

TNETbR, 15 users gound
w e s W 1,754 « 1 880 MHz Zmall Loop
Frequency: | 1421454 kH: | Bandwidth r—%{uhn-"ﬂ I o -Lﬁnn' " 1117 - 7.30% MHz
— M e == | 29 ke @ -64E, .95 kH: @ -604B LIt B o R Dinele
=) =) L) () L) e - p— e FM1 8w, 4 uacrs 14.053 - 14.245 MHz )
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0 by kdngtingong o Sty vl (o) (Covnanuw| (58w ] [USBnw ] [Aiveenw ] 1.812 - 2003 Mz N
§ | ) g o 9FX ate Site Hel EOundplane
O dong Tha prnibarel wipe on fha ey soals ﬁ EE J}l_‘_,: Iﬁf:rlr" ite Hochacks TG:; e 9
Woaterfall settings TH3TXH, 1 aser 10368052 - 10368148 MH: | wwedrectional
Epeed Sxer Varw test setup
£ alew smal fpecinam E58DTE. test recenner m Howo 3566 - 3.614 MHz
mediam ' mediom & waberfal -57.6 dBm, peak -46 4 dBm;, f— mesto, Slowerna dicole (3112
fast large wreak fgs mule SSIDUR  Bitpiiwe - ; §.950 . 7 147 MH: pole @ lem
[zoom out | [zeomin] '5onE ng2 THTS

Or zoom gk ol sha L on wedachl]
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Software Defined Internet Radio??

http://websdr.ewi.utwente.nl:8901/
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L
Example: DYI| Stereo Transmitter
»
Varlable Variable Slider Variable Slider Variable Slider Variable Slider Options
1D: samp _rate | | 10z FM freq 1D: Mono_gain 10: st_gain 1D: pitot_gain 1D: FM_stereo_tx
Value: 32« Label: FM Frequency Label: Mono signal gain | | Labek Stereo gain Default Value: 80m Titie: FM Stereo Transmitter
Default Value: 107 9M Default Value: 300m Default Value: 10 Minimum: 0 Author: Mathias Coinchon
Variable Minimum: §7.5M Minimum: 0 Minimum: 0 Maximum: 1
1D: mpx_rate Maximum: 106M Maximum: 1 Maximum: 100 Converter: Float
Value: 160k Converter: Float Converter: Float C Float
Rational Resampler Low Pass Filter
Decimation: 1 Decimation: 1 USRP Sink
~>{ifi| interpolation: 5 Gabe: 300 Unit Number: 0
Taps: 2 Interpolation: 200
Sample Rate: 160¢
s h Cutof! Freq: 15k .‘ Frequency (Hz): -107.9M
. Transition Width: 2k :l.):o
Window: Hamming : 8
Rational Resampler % Transmit: Eratle
P o3 Beta: 6.76
i [ii] interpotation: 5
Taps:
Fractional BW: 0 2 ;
Signal Source Add
Sample Rate: 160k
Waveform: Sine .
Frequency: 19
: 80m
mmm FFT Sink
Band Pass Fliter Title: Basaband spectrum
Mn‘-:u:l Sample Rate: 160k
Baseband Freq: 0
—— S BN et
Waveform: Sine S ¥ Divs: 10
Prequency: 36k High Cutoff Freq: 53 Ref Level (dB): 50
Amplitude: 30m Transition Width: 2« FFY Slze: 1 024k
Offset: 0 ::::m Refresh Rate: 30
":""’:c’:"" i mumm File Source
S File: __demojstream _32k.Mo
Muttiply Repeat: Yes
Const ] Vec 2
s Short To Float |n]<—1 E Length:
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SDR Erf dNPERFEURCURE

+ Einfacher VHE / UHE SDR von 54" bis 2100 Mz !
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How this cheap SDR works?

Input from an antenna is down sampled,
filtered by The E4000 tunerchip and
passed to an analog to digital converter
(RTL2832U) the output is then sent to the
computer by USB.

v W2

All filtering, demodulation and other
processing is done by the computer.

Audible output is then played back on the
computer speakers.

y////a NN/ ERITININ B [
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How this cheap SDR works?

Input from an antenna is down sampled,
filtered by The E4000 tunerchip and
passed to an analog to digital converter
(RTL2832U) the output is then sent to the
computer by USB.

v W2

All filtering, demodulation and other
processing is done by the computer.

Audible output is then played back on the
computer speakers.
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VID

Ox0bda
0x0bda
Ox0ccd
Ox0ccd
Ox0ccd
Ox0ccd
0x185h
0x185b
Ox1fad
Ox1fad
0x1b80
0x1d19
0x1d19
0x1d19
0x0458
0xd393
0x1b80
0x1b80
0x1b80

PID

0x2832
0x2838
0x00a9
0x00b3
0x00d3
0x00e0
0x0620
0x0850
0xb803
OxcB03
Oxd3a4
0x1101
0x1102
0x1103
0x707f
FCO012
Oxd394
0xd395
Oxd39d

Mine came from: http://s.dealextreme.com/search/44326

Compatible USB Devices

tuner

all of them
E4000
FCO012
FC0013
E4000
E4000
E4000
E4000
FCO012
FCO012
FC0013
FC2580

7

FC2580

7
GIGABYTE
?

FCO012
FCO012

[ L 7 1/ 11 HEEEEE I QT -

device name

Generic RTL2832U {e.g. hama nano)

ezcap USB 2.0 DVB-T/DAB/FM dongle

Terratec Cinergy T Stick Black (rev 1)

Terratec NOXON DAB/DAB+ USB dongle {rev 1)
Terratec Cinergy T Stick RC (Rev.3)

Terratec NOXON DAB/DAB+ USB dongle {rev 2)
Compro Videomate US20F

Compro Videomate USS0F

GTek T8O3

Lifeview LWVETDeluxe

Twintech UT-40

Dexatek DK OWB-T Dongle (Logilink VGO002A)
Dexatek DK DWB-T Dongle (MSI DigiVvox? mini II V3.0)
Dexatek Technology Ltd. DK 5217 DVB-T Dongle
Genius TWVGo DVB-TO3 USB dongle (Ver. B)
GT-U7300

DIKOM USE-DWET HD

Peak 102569AGPK

SVEON STV20 DVE-T USB & FM



http://s.dealextreme.com/search/44326

Took a look at Soft-Rock 40

N

# Sold as kits or preassembled

#®Initially receivers only, but exciters
became available as well

#®Inexpensive, good intro to SDR

© VE3YTZ/VA3GD- QCWA Presentation Nov. 2010




FA-SDR Transceiver Bausatz

FA'SDR ™ PReseLecrop
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Lowest Cost

/ ”
S0 i 038
“radft . T pde

s PRS1 ~¢C42p”, .
'1‘0 Rao W ras
gisimd p c39‘~x

SoftRock RXTXv6.2

© 2008 Scott Cowling WA2DFI
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SDR Examples: Hardware

Perseus VLF- HF Receiver

14-bit 80Ms/s ADC
Step input attenuator, 10-band preselector

High IP3 preamp
10kHz — 30MHz Receiver
10kHz — 40MHz spectrum analyzer

No sound system required -
USB 2.0 connection to computer )
Perseus Control Software for Windows 2000, XP, Vista

Cost: £553 (€694, US$1075) excl vat

http://www.microtelecom.it/perseus
Hamvention Booths 652-653

© 2008 Scott Cowling WA2DFI



SDR Examples: Hardware

RF Space SDR-IQ VLF — HF Receliver

14-bit 66.6Ms/s ADC
Switched input attenuators and filters

500Hz — 30MHz Receiver/Spectrum Analyzer

No sound system required

USB 2.0 powered — no power supply
Network Server for Linux/Windows allows remote use
SpectraVue Software for Windows 2000, XP, Vista
Cost: US$499

http://www.rfspace.com
http://groups.yahoo.com/qroup/SDR-10

© 2008 Scott Cowling WA2DFI



http://www.rfspace.com/

SeiiWware PoWerrShR:

( UCB ReportBug SetupIF

VFOSync  Tune
14.295 000 ||| “yrgrag= 5 - 0 - 14.265 000

"DIGL DIGU DRM

Pl 0 14220 14240 14.260 14280  |14.300 14.340 14.360 14.380
Drive: 50 | % '8 L ' PPt ! b
| ] P B .
[ | | i | . L} l
== LR o
AGC  Preamp L t,lt.g'l F .A‘{ :
] ‘ ? ! “. | ' y I | ' ' }‘ !
77777777 ta | 0 JEmIE
sQL--93 3 . Y (Y % i ! ii
‘IE 36185 .5Hz 8.3dBm 14 331 186 MHz -95 2dBm 14 300 027 MHz
Pan: [ | ]c;n; Zoom [l | 05x 1x 2x  4x
BCI Rejectio
SPLT A>B NR  ANF , Transmit Profile:
[ we [ 1 |
OBeat A<B NE  NB2 ! : |
IFV A<B sk BN TEE" Peak =E Q ! 3 g Show T Filter
e e e CPDR | | 1 on Display
XIT 0 RIT 0 | = e
[tocosize | [0 EMo B - |7'| = VR | | 200 RXEQ TXEQ
T =s . e

5.0k 4.4k 3.8k
33k 2.9k 27k
2.4k 21k 1.8k

1.0k  Var1 '-
Lows i 150
==
Shift | Reset




SDR Examples: Software

uWSDR GUI

== uWawve SDR 0.8 - Demo

[ Menu VFO A
{mwﬁ‘EBEDDBSBa
I

Mic 3ain Power

| stFr1 || smFTz |
Made R Transrmik AF Gain Squelch

O (L) Wide
Filter Mute
[MHz - ][ MHz + ] Ao b

http://uwsdr.berlios.de

© 2008 Scott Cowling WA2DFI




SDR Examples: Software

SDRMAXII

I
| SDRMAXTI with SharpD5P2.1 Version: 1.0.0.3 alpha -PRELIMINARY-
1

7.510

13 5 7 9 007 545 400

http://www.philcovington.com/QuickSilver

http://groups.yahoo.com/group/gslr

© 2008 Scott Cowling WA2DFI
O


http://www.philcovington.com/QuickSilver

SDR Examples: Software

SDR Shell

SDR-Shell v2a @ nivin

-81
o9 +20 +40 dBm

..i.
T
&
. o
R =
_
-
°

-3EEE -1EEN 0 2EEE SEEE

http://ewpereira.info/sdr-shell

© 2008 Scott Cowling WA2DFI



fft1 avgn 30| [Waterfall avg 5| [Materfall zero 10.00] Waterfall gain

http://www.nitehawk.com/sm5bsz/linuxdsp/linrad.htm

© 2008 Scott Cowling WA2DFI



SDR Examples: Software

SpectraVue

Sy IN = C:\WavFiles\FD40ssb1.wav  SpectraVue.ini
File Wiew InputSource Wavefle N Setup QuiputSetup General Setup  Help

7.255 7270 7.285 7.300

7.150 7.165 7.180 7.195 7.210 7.225 7.240

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

boset - Raw Data | 2D Plot 3DPIOtIVWaterfalI HWaterfaIlmContmuum Phase] 2 9716599 MHz ~37.28 dB

Shift sw NCO =-28000 Demod Frequency | -81.7dB Demod 1 Auto Scale

1 FFT Ave L v Demad On

WaveFile->Sound Y

0 ﬁSmomhing CoAaM o CFPM  Eeq58730 He
= C WFM  C DSB | |BWRes= 78Hz
FFT Size " USB " CW
®LSB (" owr

EEERERRR——————__=..,
5 dB/Div v | v Scale Stop(F10) | Pause(F1)| | Ea Setup...
MUTE Filter Lo=100Hz Hi= 2700Hz ‘Width= 2600Hz [~ NB

JReady 26 Sep 2005 17:08:24 UTC

http://www.rfspace.com/Support.html

© 2008 Scott Cowling WA2DFI




~ ShowOptions | [Select Sound Card| (Select Sample Rate| EETER (Minimize | [

Gain Contrast

Winrad

26103.5 26104.5

-80

= 28 MHz Noise Floor = -112 dBm

-100

=120
=130
-140

28, 104 Gaarune

=150

LO 28' 10().(]!3

p— e Snped ([(710)

Resolution { 3.4 Hz)

R
P ST VYT ‘«r
1 h;,. }I ‘

’ 7%'3..‘ ""‘rh&{ lsd” W sJ ‘ r) }N
st | ‘u‘ A”’v‘y "?‘w'i}hf\m ‘m
+20 J { '

units 3 * f‘“( [ .‘wﬁ )‘HN
+40,_'=_' ‘l \

B l M 04 "i, |““ (Lzlv/\ l“t * Q
Fast [0 L Vi bx VA O
AGC Thr. vol : 600
5 s ow 2&
2ap AFC 0
. > =70
N.Red. = CW Peak -80

Noise Blanker -100

‘ i
MH q H W .Time r_._ ,

resolution

m‘*‘”

by 123

with at
from W

This space for
future function:




Videoer

A apper

B Youtube mobil app
C Youtube SDR

D Flexradio

E Hermes

F websdr.org


http://www.g0hwc.com/iphone.html
http://www.google.no/url?sa=t&rct=j&q=sdr radio app&source=web&cd=1&cad=rja&ved=0CDIQtwIwAA&url=http://www.youtube.com/watch?v=aP4tO_sVIpI&ei=rJ3gUL_fKeLl4QS7loHgDw&usg=AFQjCNHoCKDBYoVh1JBFy_j-7p-vc1Ptww
http://www.google.no/url?sa=t&rct=j&q=sdr radio app&source=web&cd=1&cad=rja&ved=0CDIQtwIwAA&url=http://www.youtube.com/watch?v=aP4tO_sVIpI&ei=rJ3gUL_fKeLl4QS7loHgDw&usg=AFQjCNHoCKDBYoVh1JBFy_j-7p-vc1Ptww
http://www.youtube.com/watch?v=w5ajBA5EWc0
http://www.youtube.com/watch?v=JMbhbF6oXzY
http://www.youtube.com/watch?v=gVFQVzoeNjA
http://www.websdr.org/

