Concept

Typical SDRs can tune in the range of 25MHz to 1700MHz.
Need to be able to receive 14MHz, though.
Special version of SDR can be bought which can do that.

Once you can receive these frequencies:
e SDR# program can decode them into audio signals
e Those audio signals are sent via special software to a WSPR decoder
e The WSPR decoder runs as separate software

The computer itself needs to synchronize precisely to the correct time.
(1 second off is an error).
There is special software to do that also.

Physical Parts

New Dongle - Not tested but found as of 2023-03-22

(link) RTL-SDR Blog V3 R860 RTL2832U - $32
(link) Antenna kit - $18


https://www.amazon.com/RTL-SDR-Blog-RTL2832U-Software-Defined/dp/B0BMKZCKTF/ref=sr_1_1?crid=23TYZF8PQ0HA0&keywords=RTL2832U%2B1PPM%2BTCXO&qid=1679501156&sprefix=rtl2832u%2B1ppm%2Btcxo%2Caps%2C129&sr=8-1&th=1
https://www.amazon.com/RTL-SDR-Blog-Multipurpose-Dipole-Antenna/dp/B075445JDF/ref=pd_bxgy_img_sccl_1/139-4451521-3358636?pd_rd_w=BXVUh&content-id=amzn1.sym.6953b182-f957-43e6-9fe3-866e180e1e05&pf_rd_p=6953b182-f957-43e6-9fe3-866e180e1e05&pf_rd_r=31J74516FM90HWZKSFXD&pd_rd_wg=BLCKF&pd_rd_r=9bfbae1d-8883-43fa-9baa-864a61bfae75&pd_rd_i=B075445JDF&psc=1

Old Dongle - Tested and working

(link) RTL-SDR Blog R820T2 Amazon $30
(link) or without antennas, etc for $21

Antenna

Use the SMA antenna connection to have a long antenna.
Length not particularly important for decoding your own transmissions.

NTP Software

You need to sync your PC to the correct time.

(link) NTP software from Meinberg, replaces windows NTP, worked right out of the box
(configure to use time.google.com as the NTP server)

Download, install with default values.

9 ntp-4.2.8p13-win32-setup.exe (3.81 MEB)
8 March 2019
NTP package with IPv6 support for Windows XP and newer

Check the time at https://time.is/
You want to see that your time is "exact."

It may take several minutes after you install the NTP software for that to become true.


https://smile.amazon.com/gp/product/B011HVUEME/ref=od_aui_detailpages00?ie=UTF8&psc=1
https://smile.amazon.com/RTL-SDR-Blog-RTL2832U-Software-Defined/dp/B0129EBDS2/ref=sr_1_4?keywords=RTL-SDR+Blog+R820T2&qid=1555188077&s=electronics&sr=1-4
https://www.meinbergglobal.com/english/sw/ntp.htm#ntp_stable
https://time.is/

Refresh periodically to check again.

e

Your time 1s exact!

The difference from Time.is was -0.003 seconds (£0.005 seconds).

Time in Hoboken. New Jersey. United States now:

A =

Audio Software

(link) VB-Audio Virtual Audio Cable

This is the special software that allows you to channel audio from SDR# into the WSPR decoder.
You need to set a configuration option in SDR# to make use of this once you've installed it.

Playback

Select a playback device below to modify its settings:

[ 5 CABLE Input
f VB-Audio Virtual Cable i I
[ Ready =
Speakers I
l Select a recording device below to modify its settings: v

7 ; CABLE Output
VE-Audio Virtual Cable =
e Ready =

licrophone

Unzip, open the folder, run the x64 installer.

UB-CABLE Virtual Audio Device.

WB-CABLE is a virtual audio device working as virtual audio
cable. All signals coming in the CABLE input is going to the
CABLE output. Then It becomes simple to make computer
audio recording or to connect a player application to a
recorder one.

BLE Driver (Donationware)
DX, KS, WDM Device Driver (XP to WIN10 32/64 bits)

BCABLE Driver Pack43.zip (1.09 MB - OCT 2015}
Click Here to download from alternative web site.

\. Extract all files from the ZIP and run Setup Program in
ator Mode (Reboot after installation or de-installation).

If you find VB-CABLE useful, you can donate and get two
other Virtual Audio Devices: VE-CAELE A+E.

VB-CABLE iz a Donationware (not a freeware), for Volume Licensing /
special deals, especially for company deployment or commercial
distribution, you may contact us to get quotation / agreement.

Get more info about Volume Licensing...



https://www.vb-audio.com/Cable/

TN

=# vbaudio_cablebd_sUUs.cat

U7 2018 el

Ul EmM

vbaudio_cablefd_2003.sys 09/02/2014 &:01 PM

=4 vbaudic_cableftd_vista.cat
ﬁ vbaudio_cablebd_vista.sys
[ sy

= vbaudic_cablefd_winT

Fi

'..ll

™ VBCABLE_Setup_x64.exe

+3| vbMmeCable_2003.inf

:E vbMmeCable_vista.inf

£ vbMmeCable_win7.inf

:E vbMmeCable_xp.inf

+:] vbMmeCabled_2003.inf
v 3] vbMmeCablebd vista.inf

SDR# Software

Download
(link) Official download

Software Defined Radio Package (Change log)

This package contains:

« SDR# (SDRSharp) revision 1910 (2023-02-27) - The best free SDR software for Airspy and RTL-SDR dongles!
o Airspy drivers
« HackRF driver

s RTL-SDR driver (manual installation script)

If you are looking for the older versions and legacy hardware support tools, check these links:

» Latest unskinned SDR# build

s Latest SDR# build with collapsible panels
« Latest dotnet 4.x build

» Latest dotnet 5.x build

(link) The old revision 1700 is my fav

09/02/2014 &:01 PM
09/02/2014 &:01 PM
09/02/2014 &:01 PM
5YS 09,/02/2014 £:01 PM
10/19/2015 5:29 PM
/2520161
05/25/2016 12:03 ...
09/02/2014 5:16 PM
09/02/2014 5:16 PM
09,/02/2014 5:16 PM
09/02/2014 5:16 PM
09/02/2014 5:16 PM
09/02/2014 5:16 PM
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securty Latalog
System file
Security Catalog
System file
Security Catalog
Systemn file
Application
Application
Application

Setup Information
Setup Information
Setup Information
Setup Information
Setup Information

Setup Information

Download

A


https://airspy.com/download/
https://www.iz3mez.it/software/SDRSharp/SDRSharp_v1700.zip

Install

Right-click on the downloaded zip file, click Extract All

» Downloads »

Mame Date mu:u:lifigd Type

ﬁ' wexsry-64.1.20.14.0.nstaller.exe 3/24/2023 5:22 PM Applicati

D JLink_Linux_V726e_x26_64.deb 3/24/2023 4:54 PM DEB File

_ i il i 3/24/2023 451 PM Windows

i SDRSharp_ﬂ?m.zip ITANNID ACTR NIKA I e v e r:
sl Open

[B7] 722201-x64.exe Open in new tab

s VBCABLE_Driver_Packd3.zip Open in new window

) ntp-4.2.8p15-v2-win32-setup Pin to Quick access

 python-3.11.2-amd6d.exe Add to Favorites

s paint.net.5.0.2.install.anycpu. ﬂ Open with Code
jﬁ! windowsdesktop-runtime-£.1
(i kicad-7.0.1-x86_6d.exe

P chromeremotedesktonhost.r

Extract All...
T-Zip 3

This creates a folder, go to it

i » Downloads »

Mame

add_rernove_thispc_folders_policy_meth...
MEUpdateTool_15.0.21.1349V2_5
SDRSharp_v1700
TUF-GAMIMNG-B360-PLUS-WIFI-ASUS-2001
VBCABLE_Driver_Pack43

% % %

Find the install batch file, run it by double-clicking

(only have to do this once -- the first time you install)
D BandPlan.xml
D FrontEnds.xml
[%] hackef.dll
httpget.exe
[%] install-rtlsdr.bat
[4] libusk-1.0.dlI
=] LICENSE.txt
E modesparser.dll
[%] msver100.dIl



Run the program

|%] SDRSharp.Common.dIl

[4] SDRSharp.Diagnostics.dll
[4] SDRSharp.DNR.II
SDRSharp.exe

4] SDRSharp.FrequencyEdit.dll

B SDRSharp. FrequencyManager.dll
[ €MBSharn EHR e All

Configuration

Choose the SDR dongle from the configuration menu
B§ SDR#v1.0.0.1700 - RTL-SDR (USE)

= » H 0

RTL-SDR (USE) v

When decoding WSPR, you must explicitly set the Sampling Mode to Direct Sampling (Q branch).
This allows you to decode signals below the typical 25MHz range.
While in Direct Sampling mode, you cannot decode the typical 25MHz+ range, only lower.

E SDR# v1.0.0.1700 - RTL-5DR (USE)

RTL-SDR Controller X
‘ Device RE20T
L AT A LR(UAS] | Generc RTL28320U OEM (0) w
RTL-SDR (USB) Sample Rate
v oredo V
Sampling Mode
(JNFM (OaMm  (LSE Direct sampling {3 branch) w
WEM DsBE Clf
O O O [ RTL AGC
() Shift 1
< RF Gain
Filter Blackman-Hamis 4
Bandwidth Cirder
240015 | Frequency correction (ppm) 0=

Chwf Shif

By -
U




Tune to 14.095600 MHz
(the speaker icon on the left can be clicked to mute, unmute. Make sure it isn't muted!)

=) 805 1 000214.095.600 o

Set up the other configuration available on the left-hand column menu sections.

CONFM O AM (O LSE (@) USB
OwFM (O DSBE OCw (O RAwW

[] Shift 0:

Filter Blackman-Harmiz 4 e
Bandwidth Order
2400 1,000 =
O/ Shaft

= -I MWy | -
U SO

Step Size
Snap to Grid 10 Hz v
Lock Carrier [ ] Correct 1Q []
Swap | &Q []

Samplerate 43000 sample./sec

Input [MME] Microsoft Soun

Output [MME] CABLE Input (&

[MME] Microsaft Sound Mapper - Output
[MME] Speakers (Realtek High Definiti

: : [MME] Realtek Digital Output (Fealtek
[ Unity Gain | 1yy1£] Reatek Digital Output(Optical
MME] CABLE Input (VB-Audio Virual
[Windows Direct Sound] Primary Sound Driver
[Windows Direct Sound] Speakers (Realtek High Definition Aud
[Windows Direct Sound] Realtek Digital Output (Realtek High L
Threshold (dB) |[Windows DirectSound] Realtek Digital Output{Optical) (Reakt
[Windows DirectSound] CABLE Input (VB-Audio Virual Cable

Latency (ms)

Use AGC

Use AGC [ ] UseHang

Threshold (dB) -50=
Decay (ms) 500 |~
Slope (dE) 0=




¥ ZoomFFT*

Enable IF Enable Filter
Enable MFX,

Enable Audio

These are all disabled:

Audio Moise Reduction *

IF Moise Reduction *
Baseband Moise Blanker *
Demodulator Noise Blanker *

Zoom in if you want. This is running correctly when zoomed in and receiving a transmission.

SDR# v1.0.0.1700 - RTL-SDR (USB)

Smso | 14.095.600 ¢ —
T

RTL-SDR {USB) ~

OnNFM Oam O LSB @ USB

QwrMm ODSB Ocw ORawW

[ shift 0
Contrast
Filter Blackman-Haris 4 e
Bandwidth Order
240015 100015
Cw Shift
505 10005
Step Size -
Snapto Grid [7] (10 He -
Lock Carrier [] Correct IQ [] B
Swap | &Q []

AGC

FFT Display

Audio Noise Reduction *

IF Noise Reduction *
Baseband Noise Blanker ™
Demodulator Noise Blanker * IF Spectrum o Spectr Offset
Recording * y
Zoom FFT *

>
>
>
>
>
>
>
>
>
>

Band Plan *

-

Frequency Manager *
[y Mew [ Edit ¥ Delete
Group: | [All Groups] e
] Show on spectrum
=

Bookmark it - this entry is for 20m.
You can pick any other WSPR band also, just change the dial freq, nothing else.



Audio Noise Reduction *

IF Noise Reduction *

Baseband Moise Blanker *

Demodulator Noise Blanker *

Recording *
Zoom FFT *

Band Plan *

Frequency Manager *
"y New [ Edit XX Delete

Group: | [All Groups]

Show on spectrum

MName Frequency
10 MHz Calibrate 10,000 kHz
APRS 144 350 MHz
162 550 MHz Calibrate | 162.550 MHz

Select an exasting group or enter a new group name

Group: | Misc e |

Name: |WSPR |

Fregquency: 14,095,600 =
Shift: H=
Filter B/

Mode: LSE
Favourite

Cancel

IF Spectrum

WSPR Decoder - WSJT-X

(link) Download WSPR decoder, install with all defaults.

Installation packages for WSJIT-X 2.0

Windows:

« Version 2.0.1: wsjtx-2.0.1-win32.exe. (runs on’



https://wsjt.sourceforge.io/wsjtx.html

Soundcard

Save Directory

AZE| Directory

[] Transmit

General Radio Audio Tx Macros Reporting Frequencies Colors Advanced
Input:  CABLE Output (VB-Audio Virtual Cable) * Mono ¥ |
Output: | Speakers (Realtek High Definition Audio) * Moo v
Location: C:fUsers/doug/AppData/Local \WSIT-X save
Location: C:fUsers/doug/AppData/Local \WSIT-X
Remember power settings by band
[] Tune

ok | cancel

Set Mode->WSPR.
Also set View->Waterfall.



¥OWSIT-X v1.8.0 by KT — O

File Configurations View  Mode Decode Save Tools Help

FT8

UTC dB DT kt Call Grid dBm km
Im4

9

JT9-+ITES

JT85

QRAS4

ISCAT
MSK144

*  WSPR

Echo

FreqgCal

Stop Erase Decode Enable Tx Halt Tx Tune Menus
Bl 14.095 600

_ »
o [] upload spots
- Prefer type 1 messages
[] Band Hopping E—
40
Schedule ... 37dBm 5w -
20
, 2019 Apr 13
51ds 20:56:48
| Receiving | WS I 48/120

Controls

o B T e Tir S L

Spec 30 % =

o

|Bins/Pixel 2 &l start 1000Hz (2] | Palette | Adjust... Flatten [ ] Ref Spec
ITE5 2500 JT9 = | [N Awg 1 = | |Default * | | | Cumulative -

P S | -
ooT -

This is what it looks like when you've successfully decoded a WSPR transmission.



WSIT-X v1.8.0 by KUT

File Configurations View Mode Decode Save Tools Help

2104 -12 2.2 14.096993 Q EDZKDD ABlZ 27 15373
2104 -8 2.2 14.087113 Q EDZEDD ABlZ 27 15373

e | e e e
Bl 14.095 600
—— »-
w0 [ Upload spots -
o Prefer type 1 messages :
[ Band Hopping __Tx Nt :

40
e )
2019 Apr 13 -
21:06:07 :

[ | 7120
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