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Software
« Panadapters

» Support & Information Sources
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What is an SDR?

jon system where many components that have

been traditiona in hardware...

(e.g. mixers, filters, amplifiers, modulators/ demodulators, detectors, etc.)

' d 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

« SDRis a technique, the actual implementation will vary by application:

e.g. Receivers tend to concentrate on wide bandwidth, Transceivers on narrower
bandwidth at a specific frequency

L
Py ey .
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Simplified SDR Receiver Block Diagram S e s Sl

USB

\ 4

ADC

MiniPC
Software
e.g. PC or embedded system

A

Display|| Audio || Measure || Control || Decode

= ]
A
‘

Example implementation

Waterfall || RF Spectrum| Filter || Demodulate
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Why do | want an SDR Receiver?

1. True general cov

2. Work one frequency and still monitor the entire band (or another band!)
» Panadapter (suddenly your eyes can do 1000X what only your ears could do previously, one signal at a time!)

4. Filters! (brick- ving all the time with s/w upgrades)

5. Harness the power of your existing Computer

6. Multiple VFOs and/or virtual receivers

7. Schedule and Record large bandwidths of the spectrum and tune later!
8. Record/playback of audio from a specific signal

9. 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?

N &;
www.sdrplay.com
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Application Examples
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FIdigi Digital Decoding
Wrow Band Emergency Messaging System)

SK Me/Qth Brag TR Tx Rx iR
I L L . L

Credit: Jeff Kopcak, k8jtk

Credit: Erik Mikkel Wied
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WSJT-X and GridTracker
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ADS-B decoding example
using Dump1090 and VRS

Heoding  Distar awk:  Engines

\anian

SDRplay dump1090 ¥1.11.1903.
Hex Mode Squk Flight Alt

[406134 S 5741 38000 436 316 21 10

[406004 S 18 1 23
[4CA64E S 6763 15325 384 825 51.591 -0.229 41 36 4
[484B80 S 7626 5325 54 020 51.601 -0.183 31 48 5
601839 S TUA427 7450 2780 269 26 20 2
[400ES9 S 57 00 51.911 0.257 26 35 22
[4BB144 S 3232 THY33 32000 489 269 51.585 -0.87? 38 354 a
406871 S 50085 1200 36 25 8
[400F28 S 080943 1600 69 136 a
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Ham Radio Deluxe (including DM-780 and Logbook)
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Satellite working

WD9EWK VHF crossed dipole
& Tablet + RSP for telemetry

www.sdrplay.com
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NOAA Weather satellite (137 MHz)
- Wxtoimg (RSP1)

User pictures from the facebook group:
www.facebook.com/groups/sdrplay/

Wxtoimg: W
http://www.wxtoimg.com Credit: Hurricane Dorian by Bill Otten, KC9CS

5aﬁp/aJ
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High Resolution imagery received from the NOAA GOES 16 and GOES
17 satellites (1.7GHz)

Credit: Bern Bareis www.sdrplay.com
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Tune in to Jupiter!

s the 10 MHz of
uTu

Jupiter 2017.02.04 RSP 1 UTR-2

F W
N\
Laa W NI
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Doubles as a new piece of RF lab kit:

‘ — ﬁ RF Power meter — get one for work or play!
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SAS Spectrum Analyser — Make your RSP into a Spectrum Analyser!
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100000000 102000000 104000000  106.000000 [esplay s o Stat -MHz 88.000000
' : ' ' Ref-dBm  -40 2 Range-dBm 100 £
,,,,,,,,,, O o i o SRR End-MHz 108.000000
! : ' : : : : Offset -dBm 0 Enab
Span

dB pordv 1 1KHz 2KHz 5KHz

Trace selection 10KHe  20KHe 50Kk
m - n “ “ 100KHz  200KHz  500KHz
1MHz 2MHz 5 MHz
0MHz 20MHz  50MHz
RS Etiod s Tioid 8 | Hod ) [Ehod 100MHz  200MHz 500 MHz

Main 1 2 3 4 1GHz 2GHz

Hide Hide Hide Hide Hide

IF-KHz Sampling rate-Ms/Sec

el [Wetarel | [ -Both 2d8KkH: | GMs/s BMsss

10 Ms/
Trace Cursors Markers ners

Window | Blackman
Threshold 10 Single
Hz/bin 183.11

Input

Window |10 Prev

First

Tuner 1
Waterfall

Makker M UTC  Pause Clear

® Time-Date Long Date - LongTime

O Bapsed terval [30 dBm Trim C Current gain

. . - PPM trim C 1893
| 94.159 ! -B MHz -3}536 MHz 107.789 : i sy v ADC Status
-~ 70-9---1--- --- -----A-B--dBm-1--2- -----dBm--—103:5---- -t T R
: : ' ' ontrast '

www.sdrplay.com




\

SDR hardware

S
5Dﬁp/54/



SDR Variety

» Wide Coverage
* RSP, Airspy etc $500 — 1000s
High performance
Specialized functionality
RF Space, Flex, ELAD etc

« $10-100
* Low performance
 Introductory

www.sdrplay.com



Review of SDR receivers
— what to consider:

of frequencies 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

nt 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

L
Py ey .
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Instantaneous bandwidth illustration

1kHz 2GHz

it
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RSPduo - Dual independent tuners!

» Two indepe | nywhere in the coverage range

1kHz

2GHz

it
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SDRplay Receivers — RSP Family

ous SDR receiver coverage from VLF to 2 GHz
from VLF to 23cm
Lanother compromise SDR!)

 High performance ADC te
« Built-in high performance front-end filters

nd-alone general coverage receiver, or as a high resolution panadapter
* Visu iple bands simultaneously

» SDRuno Windows SDR software provided free-of-charge

» Works on other platforms (Mac, Linux etc) using 3 party SDR Software
» Works with 39 party Windows software e.g. HDSDR, SDR-Console)

* Runs on a Raspberry Pi — download our SD Card image

* |[deal for portable operation (powered via USB)

» Can be used as a Spectrum Analyzer or an RF Power Meter

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

L
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RSPduo - Monitor two widely spaced
nds simultaneously!
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RSPduo - Mix and match
lons simultaneously!

e ES"(SQGGG

|l L
B REALE!

e o 0-00/= X

S 12348 678 5 +10+20 130 140 450 +60
1 nnnn
-134.1 dBm L0 125360000

SNR: - dB
125535,573 KHz -105.4 dB.

iy,
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www.sdrplay.com




RSPduo - Diversity Tuning!!!

SETT. X1 : SDRuno

e [ [ [
[

 worawes [sawrew] (558 |

e
h ] Sdr: 2:

25/04/2019 09:23:57

2 WrrRri ey

Wn_nn

Default Workspace

» RSPduo only

8588 SDRUNO DIVERSITY = I
o S : R APPLY AuTO |
-/,‘\C' .

A Ampiitude: 1.43
Ampiitude: 1.44

A Phase: 115.12
Phase: 1!.;.;0

* MRC (Maximum Ratio Combination) for noise reduction (AUTO mode)

* Interference Rejection (Manual mode)
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RSPdx — Multiple Inputs & HDR

mproved replacement for RSP2/pro
2 « 3 Software selectable inputs
— g . Additional 500kHz LPF for LF/VLF
. 8 ‘

HDR mode for enhanced performance under 2MHz
ER * Great for Dxers!

. ‘ — * Notch filters on all inputs
— « BNC input for reception up to 200MHz
* Rugged steel case

www.sdrplay.com
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Software

124300000
124300000
L0 124525000

ur own SDR ,,,,,,,,,,,,,,, T e

software, optimise

+ Software upgradeable for future standards

* API provided to allow demodulator or application
development

i-platform API

Raspberry Pi 3rd party softwar | : ;
SDRConsole, HDSR and CubicSDR B e f. T

-]
 All the above software packages are P %
available free of charge! i ’ e o
SDRConsole CubicSDR

» Supports 39 party software e,g, loggers,
Decoders, Rig Control etc

www.sdrplay.com



Multiple VFOs & different decode modes - simultaneously!
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EId] SE— | seov | 2, Clear Enter

y KUT

NV S&v. | wosw oW RSYN1 | Mcm TR (|- []F . )
= —~ S ] m Fle Configuratons View Mode Decode
B Llaa 'UU _ BandActviy _ RxFreqeny
[ Fen EEEE-EW SHESEE Tren S Neanne
VFO - QM FM MODE NB
sDI

‘ | =3
. [ae]
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RF power level + SNR measurement & logging

#2:SDRunov1

2:PWRR:SNRimeasurementi&ham band framing.

12160000
2160000

B LTAS M 200

e e,

>l W) 216/553

www.sdrplay.com



Scanning — scan a range of frequencies or your own preset frequencies
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Plugins
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Scheduler

=Tl T S T s (BT
o) (5000 o] b wooe

0 [Cea ] [Fee] [

+ [57 ] (omn] | woros
ez

:‘

wrvone. [T ]

Sdr: 0%
Sys: 2%

Final SR: 2000000 Dexstea| HIEES s
[CSNete | rraw: 1.536MHz (LIF) o 1.-: 9 E.G 8 G
Gain: 62.8d8

air2.s1b
air3.s1lb
\Airband.s1b
airtest.s1b
|AM BC.s1b
IAMBC.s1b

Frequency

597 Pts RBW 20.1 Hz Marks 200 H

Event Time Title

ADD VRX START 24 Events ]

13:24: TITLE S R L U] M ] AR
6000 8000 10000 12!
o Event Start Date

SAVEWS| Default Workspace

Event Recurrence

None Hourly Daily Weekly Monthly

Stop (Dunation
Fo o Dea ¢

120050000

345 878 9 +10 +20 +30 +40 +50 +60 98.558

Event End

120150000

-108.3 dBm SNR: -- dB

@ End By
@ End After occurrences

Function Al e Plugies

P B ok (5] Eecit s

Evory 3 Hours

© No End Date

2c21/n7}71 0A:03

e P D (5 Pere S

1o Ens Dave (51

Fuary 3 Hoarn

Alerts PLUGINS

b 1 OW

Enable Alert None

ADSB
AudioRecorder
DA

‘ Minutes before event for alert

roncrron T

4z Marks 10 kH

DXClus L AR SRR RAR
MPXOutput 8200 83

omanLE 250t 1191 P

Single1.

STORE PROFILE

o m

1 Q

® 128/2021 1:19:20 PM

) Hz  ACTIVE VRX

?

-
- e

Scheduled Event Stopped
7/28/2021 1:19:15 PM

EJ WF seiwr COMBO < zo0M> VRO < mew > SQLC THR. i S

1:19PM
B o 2 @ sFsuny ~@B® Y ., B 1

5aﬁp/aJ



Profiles

(o]
» Scheduled events
» Specific user scenarios

lete set of radio parameters

> LOandV
» Sample rate (SR and DEC)
» Gain

» Input selection

> Notch filters

» VRX settings

Examples:
» AM broadcast
> HF CW or FT8
» FM Broadcast
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L || werm | Tem |- [

Gain: 68.7dB -
mooe IIIIEIIIIIEIIEIEI-W — Do
=] - e 7=
o | = [oaw] -IEIWIEIIEI-IEIIEI- S
vunens [z ] ERRER | worcwes [swrew] [oan | - (3755 (55 4] [om | [ ] [z ] [0 | [0oo | [wow ] [merz] T T
— = B Emmbes] — =
-84 a8m acc 30 ‘20
- [sec] ——
e — ol ) T mrks.,ace g — o, Clear
m Ol= X == PWR & SNRTO CSV ~ SCREENSHOT E
[airz.51b Frequency Mode -
lair3.s1b "" 00 . -3 %™ ]
Airband.s1b 2 -40 S 12345 678 9 +10 420 +30 +40 +50 +60
lairtest.s1b
|AM BC.s1b U
IAMBC.s1b -60 -107.6 dBm SNR: 8.7 dB.
|AMbcOrlando.s1b i
FirstScan.sib

HamcationAM.s1b

HiZtest.s1b %0
Police.s1b

SB_EIBLs1b _—_
Test.sib -110
test2.s1b 120
Testtest.s1b

IWEFAX.s1b -
WX.s1b -140

WX2.s1b T T T

T TER T T T r] ] T T T T
12800 12900 13000 13100 13200 13300 13400 13500 13600

<|=<|=<|<|=< [z [< [z [<[<[<[<[<[<[<[<[<[<|<

Profile (1390lock) loaded

SP WE sP+wF ‘comso < zoo1

«a Om @ T B o R



SDRuno Software Roadmap

* Final Versio

» Will continue to be supporte
* No new major enhancements will be added

: 42 build xxxx
[ ber typically based on MMDD

 All SDRuno software enhancements (except those for specific hardware) are
applicable to all RSP models!

» The update notifications (if they are turned on) will make you aware of when a

release is ready. If you do not want these notifications, the update notifier can be
disabled in the main panel OPT menu.

* For more info:

Ny
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https://www.sdrplay.com/sdruno-roadmap/

Introducing SDRconnect

rite of SDRuno
ect can be installed on the same machine
» SDRuno v1.42 will ¢ bug fixes etc only)

Cross Platform ( x86, ARM, MacOS, Linux, Windows, Android)

te Server and Client (cross platform)
ere — home LAN or across the internet!

Complete GUI rewrite a
* More intuitive / easy to use interface
+ Ability to lock panels together

Modular architecture
+ Easily add additional functionality

Compatible with all current RSPs (RSP1A, RSPdx, RSPduo)
» Compatible with RSP2 & RSP2pro discontinued products

* Due to hardware limitations the RSP1 is not supported, but SDRuno 1.42 can still be used

Preview release is imminent! (see

for updates)

L
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https://www.sdrplay.com/sdrconnect/

Introducing SDRconnect - Example screenshot
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Note: GUI not yet finalized!




Introducing SDRconnect - Example screenshot
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Panadapters
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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

Ell a s oy S 86000 NE——

et Lo 1002500 to. We can see every signal™.

= | MWWWWWWMN i W » Early implementations used a PC soundcard to

eI A o A b bt o i achieve 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, _ ) ) )
Iy g « Combined with readily available, and capable,

SDR software Panadapters are now an affordable
and easy to implement reality!

* Definition courtesy KAOSMOT

www.sdrplay.com
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http://mypanadapter.com/

Why panadapter?

* Add new capabilliti pility to any rig

« Synchronize the the rig to the software if it has a CAT port
hile monitoring the whole band

* Monitor multiple bands in addition to the one you're working
* Arbitrarily large spectrum scope

* Less cost, more features than factory add-ons,

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

Mrograms that support RSP can
be used to provi - ‘spectrum display.

« SDRuno, HDSDR, SDR Console and CubicSDR have
Wr CAT and other add-on software, to
allow fo tion 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

www.sdrplay.com
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Use a T/R switch if not using protected
iver IF or RF out!

T/R Switch
(MFJ-1708B-SDR/S)
O

* RSP protected by T/R
* T/R shares signal

+ Widest RX bandwidth
» Always connect PTT!

* RSP protected by
rig's internal T/R

+ Splitter if required
(e.g. Yaesu)
* RX BW limited by IF

» RSP protected by
rig's internal T/R

* Direct connection
(e.g. Kenwood TS-
590SG)

www.sdrplay.com 5Dﬂg/5J
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Support and further information
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Software Downloads

(24300008
LG 124525000

www.sdrplay.com




Documentation and Video Catalog

‘?." Home Products Purchase Software/Downloads Help Misc

DOCUMENTATION & V ATALOGUE 5 LY CALLED "APPLICATIONS AND SUPPORT C¢

The SDRplay D ion and Video C is your point for i Notes, how-to videos and much more. You can select by category and
sub-category or choose to search “all categories”. You can search by keyword and decide whether to include links to third party content. For more detailed information on each
item, hover over the icon. Clicking will give access to the video or document.

Select Category to search on s> s SDRplay Software | =

Select Sub-Category “=» o Nan-Windows SDRuno | Webinars | | Non English

Search selected area for term Include Third Party Content? - Se: ALL Categori

Searches on full words of more than 2 characters. Returns instances of cither term if more than 1. Returns nothing when too many hits (eg SDRuno)

e S e a rC h a b I e Description click for more details Created

vinse2 SDRuno v1.40.2 Profiles 02-Dec-2020
SDRuno basics Virtual audio cable 28-Oct-2020

.
° L It e ra I I h u n d re d S pocew Installing the SDRplay RSP API on an M1 Mac 09-Oct-2021
vinsos SDRuno V1.41 ADSB plugin guide

30-Jul-2021
vinss7 SDRuno v1.41 Introduction

29-Jul-2021
f d m t d vipso. ADSB plugin preview
O O C u e n S a n vinsss Using Virtual Audio Cables

28-Jul-2021
vipsss SDRuno FAQ Installation

28-Oct-2020
14-Sep-2020
H vips2 Loading 3rd Party Plugins 04-Sep-2020
V I d e 0 S ! vis3s SDRuno DAB plugin 20-Aug-2020
vins3s. SDRuno Audio Recorder Plugin 17-Aug-2020
vips37 SDRuno DX Cluster plugin demo 14-Aug-2020
vins:s SDRuno Improved Squelch 09-Aug-2020
mvos Setting up the Recording Scheduler in SDRuno 03-Mar-2020
mvoso Making a wav or mp3 file from SDRuno 03-Mar-2020

avozs - SDRplay RSPduo HF diversity demo (22m)

ucos Workflow for running GNU-radio with SDRplay RSPs
Diversity setup and demo for 3 HF antennas

25-Oct-2019
11-Oct-2019
avors - Diversity for noise cancelling demo (RSPduo)

14-Aug-2019
22-Jul-2019
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How-to videos: SDRplay YouTube Channel

SDRuno Video Guides - Part 2 (V 1.2 onwards)

SDRuno v1.2- What changed Introducing RSP1A and #1 SDRuno v1.2- Workspaces #2 SDRuno v1.2- PWR & SNR
in Version 1.2 SDRuno v1.21 & 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 #21 SDRuno with the Griffin #17 SDRuno with the TM-2 #16 SDRuno & MultiPSK
settings (version 1.2 and PowerMate range of SDRs and dongles USB Controller decoding ACARS
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When using the dual tuners of the RSPduo, or multiple RSPs on a single

computer you sometimes want them all tuned to the same frequency, e.g.

for antenna comparisons. This video shows how you can set this up from

within SDRuno: http: outu.be/drhOZPY68bl ‘-
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SDRuno software the

Mike Ladd
7@ % Rising Star - 6
Radio Romania Int (DRM) 9495. Great signal and pefect decode into

South Florida using the RSPduo and a W6LVP loop indoors on the ground
floor.
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Direct support from SDRplay
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For more information:

.sdrplay.com

« Check out the Appli f
https://www.sdrplay.com/apps-catalogue/

: ups.io/g/SDRPlayUsers
« Email: support-usa@ :

» Facebook: SDRplay and SDRuno specifically

 Independent groups run by enthusiastic users!

* Where to purchase?
 Ham Radio Outlet (US): https://www.hamradio.com
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