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What is an SDR?

system where many components

that have been tradi lemented in hardware...

(e.g. mixers, filters, amplifiers, modulators/
...are implemented by software on a PC or embedded

system.

* The hardware portion consists of pre-selection filters,
possibly some IF filtering and a Analog-to-digital converter

a1 5
Py ey .
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Simplified SDR Block Diagram

Software

e.g. PC or embedded system

Display

Audio || Measure

Control

Decode

Waterfall

RF Spectrum

Filter || Demodulate

A

Example implementation

an il 5
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Why do | want one?

True genefal cover
2. Work one frequency and still monitor the band (or another band!)

* Panadapter (suddenly your eyes can do 1000X what only your ears could do previously, one signal at a time!)
... improving all the time with s/w upgrades)

Audio an )

Harness the power of your existing Computer

Multiple VFOs and/or virtual receivers

Record large bandwidths of the spectrum and tune later!

Record/playback of audio from a specific signal

0 0 N O Ui

Allows you to explore new applications:
* Digital modes, WX satellites, radio astronomy, aircraft monitoring, digital stations, TV,DAB, lonosondes! etc etc

10. Can you ever have too many receivers?

www.sdrplay.com
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Digital Decoding

Fldigi NBEMS (Narrow Band Emergency Messaging System)

He | = e |
Fie ARdD |BTD | TUNE
2| Fre 379 on off 0706 d

...and WEFAX Decoding

70 [M] x1 |4 W[ P norm [H]4
s/n 19 dB /o +0.0 Hz Extracti

Credit: Jeff Kopcak, k8jtk

Fldigi:

Also supports DSD, DSD+, MultiPSK,
DM780 and more via VAC and CAT
control

www.sdrplay.com

Credit: Erik Mikkel Wied

50ﬁ’ﬂ/54/


http://www.w1hkj.com

ADS-B decoding example
using Dump1090 and VRS

dministrator: SDRplay dump1090 ¥1.11.1903

He x

F
2
2
5

Squk Flight

\alian

Altzude

Engines

Wake Turbul

1406134
1406004
[4CA64E

1406871
[400F28

nnnnnnnnn

5741
6763
7626
TUA427
572
3232 THY33
5

50
8043

51.591
51.601

51.911
51.585

-0.229
-0.183

8.257
-0.87?

503 PM
AU oa B

Credit: Max Santos, AC5PY

www.sdrplay.com
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Satellite working

N

e ] . T A
WD9EWK VHF crossed dipole
& Tablet + RSP for telemetry

www.sdrplay.com
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NOAA Weather satellite (137 MHz) -

User pictures from the facebook group:

Wxtoimg:

www.sdrplay.com



http://www.facebook.com/groups/sdrplay/
http://www.wxtoimg.com

High Resolution satellite images (1.7GHz)
RSP2 ..including latest GOES-16

‘ USA SATCHM

Processing a few images from GOES-16
testing received via RSP2 earlier in week.
Looks great here. Himawari and GOES-16
Full DIsks. @SDRPlay

@ OpensatelliteProject

www.sdrplay.com



SDRplay forum on Sat imaging

UNCATEGORIZED

- How to get some very impressive GOES High Resolution Satellite
images using the RSP2 and SDRuno

[ NOVEMBER 20, 2017

“Geostationary weather satellite image reception is
more challenging than APT weather satellite image
reception, but can be achieved well using an SDRplay
RSP2" as described in this new post on our forum.
The author writes “Before getting started in putting
together a receiving system for HRIT and LRIT images,
itisagoodideato].]

www.sdrplay.com
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Tune in to Jupiter!

Jupiter 2017.02.04 RSP 1 UTR 2

N Ay N\ / " i Wa
Lnar 0 Lo “" u‘ \/ WAL e

.;-”i' ‘“k’).n.»




Doubles as a new piece of RF lab kit:
RF Power meter — get one for work or play!

260w

10300000
Lo 10001000

=U ng the SDRplay RSP2 for versatile R

x
LTIy

www.sdrplay.com
i R )= =




SDR hardware



SDR Variety

* Wide Coverage

* RSP, Ai tc
sk + $500—1000s

* High performance
 Specialized functionality
* RF Space, Flex, ELAD etc

* $10-100
¢ Low performance
¢ Introductory

\ 4

Price - ’! 5

Py iy e

www.sdrplay.com



Review of SDR receivers
— what to consider:

* Frequency Ran equencies the SDR can tune.

* ADC Resolution: Higher is better. More resolution means more dynamic
range, less signal imaging, a lower noise floor, more sensitivity when strong

and better ability to discern weak signals.
* Instantaneous Ban : The size of the real time RF chunk available.

* RX/TX: Can the radio receive and/or transmit?

* Preselectors: Analogue filters on the front end to help reduce out of band
interference and imaging.

» Software: Is your favourite package supported? Does manufacturer provide?

* Price

.
5Dﬂa/aL/
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SDRplay Receivers — RSP Family

SDR receiver coverage from VLF to 2 GHz
VLF to 23cm

ther compromise SDR!)

* Allthea ic
 High performance ADC techno

* Built-in high performance front-end filters

eneral coverage receiver, or as a high resolution panadapter
* Visualize ds simultaneously

* SDRuno Windows SDR software provided free-of-charge

* Also works with other platforms (Mac, Linus etc) and popular SDR Software (e.g. HDSDR,
SDR-Console & Cubic SDR)

* Run on a Raspberry Pi3 — download our SD Card image
* Ideal for portable operation (powered via USB)
e Can be used as a Spectrum Analyzer or an RF Power Meter

» Backed by the world’s biggest and best SDR support community!

www.sdrplay.com

a1 5
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_Instantaneous bandwidth illustration

RSP2pro RSP1a

. -__" S — . » N
% L 3 ‘%‘
”0
R
- ) T,
. B0
Y ;ax
@

10 MHz visibility

1kHz 2GHz

www.sdrplay.com
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Introducmg the RSPduo

- ependent tuners’

“...the biggest change to

SDR since the RSP1!”

Two independent “slices” anywhere in the coverage range

www.sdrplay.com
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Monitor two widely spaced bands
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Mix and match applications, simultaneously

0-00[=|x

e
40 dBm
(25459000
SRR EEEREE R IR RTRIECE ( K RN}
= L0 125360000
e LU0 t Rt
s
-90 SNR: -- dB
-100 125535.573KHz -105.4 dB
i
s
130 | } h
s i -
sl Aysci =
10 Span 2000 KHz FFT 8192 Pts REW 244.14 Hz Marks 20 KH
: ; . R B R
a0 | iz4sn iads0n | 129000 iamon | iomeon| | [ azseon | s%e0n | izeonn 126200
1
|
S W seows | GoWE S RLa b

ATC
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Software




Software

+ SDRplay o
for Windows, Mac, Linux, An
Raspberry Pi 2/3 via 3™ party software
including:

—h
* In addition SDRplay owns and

develops our own software, SDRuno
(Windows only) for the RSP family:

11/06/2017 3:06:39 PM U

. . e o |
* Based on Studiol which cost $179 VT TV
wooe (3]

=

* Software upgradeable for future standards

* APl provided to allow demodulator or
application development

F 14230000~ N

woo III\EIIIHEI-TEI--

» All the above software packages are
available free of charge!

www.sdrplay.com



Multiple VFOs & different decode modes simultaneously!
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[ e
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Ham Band Framing + RF power level + SNR measurement & logging

2:SPRunov1:2:PWR:RSNR:measurementi&ham.band framing.

1903080 e

o e = leledDooT
B — ™ = S = — -
(= ween o = . o
> 5-_- [ lﬂ;{""""" "
] - e

P Pl o) 216/553

www.sdrplay.com




SDRuno 1.3 —Scanning and 1Q out!
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SAS Spectrum Analyser — Make your RSP into a Spectrum Analyser!

Frequency and IF
Screenshot Hide controls Options LNAgr 26 System gr 85
Centre freq  (SYeJ{00]0[0[0]0)
Ty Display scaling
Ref-dBm 40 |3/ Range-dBm 100 |3

Stat - MHz  88.000000
End-MHz 108.000000

Span
1KHz 2KHz 5KHz

Offset-dBm 0 |$ Enab
dB per div 2 10

Trace selection 10 KHz 20 KHz 50 KHz

m - 100 KHz 200 KHz 500 KHz
i

\ \ 1MHz 2 MHz 5MHz
- [ : : : By : N Q| i tde  [Hde: | [iide: | [Tade 10MHz  20MHz  50MHz
; ‘ Sl Hod | Hold Hold 100MHz  200MHz 500 MHz
Main 1 2 3 4 1GHz 2GHz

IF-KHz Sampling rate-Ms/Sec

Spectrum Waterfall Both 048KHz 6 Ms/s 8 Ms/s
Ll 8 Ms/

OKHz 10 Ms/
Trace Cursors Markers g ners

Zero IF Window | Blackman

Threshold |10 Single
NFFT 32768 v Hz/bin 183.11
Window |10 Prev

Track gen Input

First

Input
RSP Select

Mw Tuner 1
Waterfall
BC/FM T
Maker M UTC  Pause Clear
= DAB BiasT
Time-Date  Long Date - LongTime

Elapsed Interval |30 dBm Tim 00 £ Current gain

. y PPMtim 00 |& 1893
: . , : Brightness |
-B MHz -3,536 MHz 107.789 : e
St ADdBm AP PIT:TYE 3 S —— S e
! 2 h ? : ontrast |
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Panadapters



What is a Panadapter?

* “Panadapter is short for Panoramic Adapter. The
simple answer is that it allows us to see a panoramic
display of the band our radio is tuned to. We can see
every signal”*.

=i, o Early implementations used a PC soundcard to achieve
___[w this function but were therefore limited to 200 kHz of
| bandwidth because they rely on the sound card.

* The advent of affordable SDR hardware such as the
RSP1A has allowed implementations with much
greater bandwidth, and hence much more usefulness.

“Go-to” choice for Kenwood, * Combined with readily available, and capable, SDR
Yaesu, Icom, Elecraft etc! software Panadapters are now an affordable and easy
to implement reality!

* Definition courtesy KASMOT

www.sdrplay.com

.
5£7ﬁﬂ/54/


http://mypanadapter.com/

Why panadapter?

* Add new capabiliti ny rig
 Synchronize the the rig to the software if it has a CAT port

wri”g fa10'e B
* Monitor multiple bandsin n to the one you’re working

* Arbitrarily large spectrum scope
* Less cost, more features than factory add-ons,

a1 5
Py ey .



Monitoring 3 bands with SDRuno
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The perfect Panadapter companion for your rig

e Any of the ms that support RSP can be used
to provide a basic spectrum display.

HDSDR, SDR Console and CubicSDR have built-in
ther add-on software, to allow for
communication between the SDR software and the transceiver.

* OmniRig is commonly used for synchronization/control between
the TRx and SDR Rx, but other control software, e.g. HRD, DXlab
etc. can be incorporated using SDRuno’s CAT capability

* App notes and videos available from sdrplay.com

.
5Dﬁﬂ/aL/
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Use a T/R switch if not using protected
ceiver IF or RF out!

T/R Switch
(MFJ-1708B-SDRS)

o M O

0 :

e
& RFSenseSDR
=" Receiver TR Switc

G — * RSP protected by T/R
VE}’ .
B « T/R shares signal
\ ) * Widest RX bandwidth
: » Always connect PTT!

* RSP protected by rig’s
internal T/R

* Splitter if required
(e.g. Yaesu) & on
* RX BW limited by IF . ONJo O s

ST
www.sdrplay.com 5DﬁalaJ



Support and further information
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Software and documentation — Software Downloads

Home StartHere Products Distributors Reviews Purchase Downloads Community Blog Support Contact BARE

Downloads

SOFTWARE
13 Windows 4 Linux x86 & Mac # Raspberry Pi & Android

A ARMB4

¥, SDRUNO - V1.22 (13TH JAN 2018)

(RSP1/RSP1A/RSP2) Includes hardware driver

SDRUNO - V1.24 (24TH AUGUST 2018)

(RSPduo) Includes hardware driver

SAS SPECTRUM ANALYSER - V0.9A

(12th June 2018) (RSP1/RSP1A/RSP2) Includes hardware driver

HDSDR - V2.76A (13TH JULY 2018)

DOCUMENTATION
Software App Notes [ Community Guides How To Guides

Video guides & Media % Links Datasheets

SDRUNO USER MANUAL

(version 1.22 / 13th January 2018)

SDRUNO (RSPDUO) USER MANUAL

(version 1.23 / 18th May 2018)

SDRUNO MANUEL UTILISATEUR (FRANCAIS)

(version 1.23 / 18th May 2018 — merci a André Meunier)

SDRUNO RELEASE NOTES

www.sdrplay.com




Software and documentation — Applications and Support Catalog

Home Start Here Products Distributors Reviews Purchase Downloads Community Blog Support Contact H#GE

APPLICATIONS AND SUPPORT CATALOGUE

The SDRplay Applications and Support Catalogue is your reference point for numerous Application Notes, A| e is and much more! You can scroll through

the entire list, or use the category drop-down to home in on your area of interest. Or you can just look for keywonias i e scaiun wan. each entry, click on the corresponding icon
for the YouTube Video or the PDF document. For more detailed information on each item, click or tap on the description (PC users can also hover over the icons)

[ select category enter word or phrase to search on [ Sort by

Description click for more details Created
PP Link to more support options 24-Jan-2019
Basic Introduction to SDR & RSP1A 05-Jun-2018
avoo4  Introducing the RSPduo 18-May-2018
3pvool Sevenfortyone unboxes the RSPduo 18-May-2018
Starthere Video Guide for RSP1A 02-Feb-2018
3pvo03 Sevenfortyone unboxes the RSP1IA 08-Dec-2017
6 Getting started with RSP2 or RSP2pro 25-Nov-2016
AB006  Basic Troubleshooting the RSP 20-Jul-2018
3pv002 Tech Minds unboxes the RSPduo 18-May-2018
4v007 New features in SDRuno v1.22 18-Jan-2018
vcool  SDRuno Cookbook 15-Jan-2018
11-Oct-2017

anoos  Setting up a panadapter

www.sdrplay.com




How-to videos: SDRplay YouTube Channel

SDRuno Video Guides - Part 2 (V 1.2 onwards)

SDRuno v1.2- What changed
in Version 1.2

Introducing RSP1A and
SDRuno v1.21

#1 SDRuno v1.2- Workspaces #2 SDRuno v1.2- PWR & SNR
& Resolution bandwidth measurement & ham band

SDRuno Video guides- Part 1 (Click here for Part 1 in our series of over 20 video guides)

#1 SDRuno Basic layout and
settings (version 1.2 and

#21 SDRuno with the Griffin
PowerMate

SDRuno EXT/IO Edition for a #17 SDRuno with the TM-2 #16 SDRuno & Mul
range of SDRs and dongles USB Controller decoding ACARS

www.sdrplay.com




Facebook Groups

SDRplay SDRuno

About

SDRPlay

Discussion =l ) ) - / & N@FF/C/AL CRUAEOR
Chats e About
Announcements

Discussion
Members

Events LTS > SE20I0R cra ; 7K#Z
videos Seghecs : = A’»@PM = R@PZ = A’@PZ/PA’(D = RAPOIID &
Photos Events w o TUHEIT QR 10MHZ QHECTI

1 Vid 300
LD Joined v+ Notifications A Share More 2998 MW QD[Q‘DLAY CﬁM
Photos oS ° [ S 4

# Write Post  [8] Add Photo/Video  [EM Live Video Files

SDRPlay Joined v+ Notifications A Share More

# Write Post 8] Add Photo/Video  [M Live Video

i o

.? :?T\:Hudson ! @ hotsrviaes A 0) g b N@ .

[y Watch Party d;) Tag Friends

(@B Photovideo (g WatchParty & Tag Friends

When using the dual tuners of the RSPduo, or multiple RSPs on a single Hide

computer you sometimes want them all tuned to the same frequency, e.g. S Nigr Friends
for antenna comparisons. This video shows how you can set this up from
within SDRuno: https://youtu.be/drhOZPY68bI

Invite Member
‘ Mike Ladd

This is an UNOFFICH # Rising Star - 6 oster C¢ Invite Member
SDRuno software thz

et O i o i s
ronseq D s =

Radio Romania Int (DRM) 9495. Great signal and pefect decode into
riz e 8 Support South Florida using the RSPduo and a WELVP loop indoors on the ground
Synchronised VFOs floor.

Invite Member

This group is an Independent group for all
owners and future own... See More

Support

See more

www.sdrplay.com
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irect support from SDRplay

J

-3 - Home Start Here Products Reviews Purchase Downloads Community Blog Support Contact
A =Ly —_—

Introducing the RS}

Available NOW!

A Wideband, Full Fea’ d 14 Bit SDR

SRt

Center Home:

urrent




So many reasons to get one!

. '
e e M NN, s
l_ ‘ |
e U bl \

Perfect gift to enthuse the
ext generatio

Free SDRuno softwar

sing the RSP2 for versatile RF
S @Power Measuromemsm 1
———— v iRl

Satellite Imaging xplore new band

Recommended by authors of both HDSDR and SDR-Console
Backed by the world’s biggest & best SDR support community!
www.SDRplay.com

www.sdrplay.com



For more information

Support Catalog at:

https://www.sdrplay.co

munity Forums:

¢ North America:
* Rest of World:

* Facebook: and specifically
* Independent groups run by enthusiastic users!

* Google / YouTube

* Many videos covering how to use the various software packages,
implementing panadapters and much more. Use the Google search function!
* SDRplay channel:

www.sdrplay.com
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http://www.sdrplay.com/
http://www.sdrplay.com/community/
mailto:Support-usa@sdrplay.com?subject=Help%20request
mailto:support-us@sdrplay.com
https://www.facebook.com/groups/sdrplay/
https://www.facebook.com/groups/sdruno/
http://www.youtube.com/c/SDRplayRSP

