Ultra cheap software defined radio




Running the RTL-SDR.com blog since 2013

Collecting stories relating to ultra cheap
radio

Redesigned the RTL-SDR dongle for
improved SDR performance

Started sigidwiki.com, a collection of signal
sounds and spectrum analyzer/waterfall
Images.

www.rtl-sdr.com



A very cheap RX software defined radio

O 2.4 MHz bandwidth, tuning range 24 - 1.7 GHz. Some go down to
HF.

Originally (and still is) a DVB-T TV Tuner

O Highly mass produced in China - very cheap
Hardware hackers found the SDR feature

O Oiriginally designed for FM radio reception
Opened up a whole new world of experimentation.

O New (and old) blood returning to the radio scene.




Problems with “Generic” dongles

Drifting oscillator (unstable frequency)

(A SIISIS SIS IS/ T 77

No shielding

Many spurs

Problems with L-band reception
Uncommon MCX RF connector

RTL-SDR.com V3 fixes and added features
TCXO Oscillator
Metal case shielding
: : i Redesigned PCB, and additional noise filtering
“E‘A‘i“‘:&:@ ‘ : ‘;‘; : e T Thermal pad to metal case heat sink
: e[ b ' 1 : SMA connector
Bias tee

HF reception via direct sampling




Different Types of RTL-SDR Dongles
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How to Receive

HF with an RTL-
SDR?

Typical RTL-SDR tunes down
to 24 MHz af the lowest

The RTL-SDR.com V3 dongle
tunes down to 500 kHz in
‘direct sampling mode’

Activated in software

You can also use an
‘upconverter’

SpyVerter is probably the
best choice

Alternatives like the ham-
it-up of SVIAFN are also
okay







Monitoring WSPR

Can monitor WSPR with a $20 USD RTL-
SDR.com V3 dongle

One of the cheapest ways to monitor WSPR

Steps include:
Sync your PC clock to NTP

Plug in RTL-SDR, and tune to WSPR frequency
in SDR# or alternative

Pipe WSPR audio to WSPR-X.
Done!

Check out ‘veryokay’ on YouTube, shows it
in action.




Digital Radio Mondiale:
DRM

Receive digital DRM broadcast

Similar to WSPR, just tune to it, and pipe
audio into a decoder

Decoder is called ‘Dream’.
O Full set up on the blog

DRM capable Receivers are expensive and
rare

O PantronX Titus Il may change thate

(D) Dream [r=|[-= |@

Eile | View Settings Help

Vatican Radio

Vatican Radio | aac+ Mono (14.06 kbps)
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* MULTIPSK - THE MULTIMODE DIGITAL TRAMSCEIVER *  Version 431.2  Configuration *

Lang(ujage Translation file Help and licence PC  Options for serial ports  Serial port  Serial port for GPS
Serial port for KIS5 - Sound Card (Input)  Sound Card (Output)  Auxiliary Sound Card (from an input)
Your Logbook

Auxiliary Sound Card (to speaker) Mixer  Sequence (long macro)  Fonts

Asiatic charsets (Japanese)  Actions  Exit to RX/TX screen

Popular multi mode decoder ‘"MultiPSK’ supportfs the RTL-SDR S —g:
directly.

Deutsche Hilfe | —lQ interfaces for SdR transceivers— Parameters

I Direct via the sound card +Speaker | Default Parameters |
Soﬂrock' FUNcube || RTL/SDR key Save Parameters

By l-1u|tidem| RTL and mode selection | Load Paramétres

| Open "Configuration” screen after start up
Open RXTX screen after start up |

—Decoding: from the sound input or a file— —Recording on a .WAV sound file Recording duration
EXAMPLE_BPSK31 RECORDING e

Load a new playing sound file Load a new recording sound file minutes IS
(* Sound input F'Ia'I'I Stop ¢ Sound file i Norecording " Recording 240 hd

Repeat the recording |f-""'-”55 ﬂﬁﬂ

—Beacon mode (all modes) - -
Odd message Even message Prior serial number

‘?équenceﬂ equnnan Interval F'ausnj Duration _* |

O Yes 1 ﬂ j

—XIT {for PSK modes, THROB{X), MFSK, CW and CCW) and initial RX/TX freq. (200 to 4300 Hz)
¢ masanotisettzl  XIT: 0 ———={ RXFr: 1000 == TXFr.: 1000

" XIT as a coefficient (0.0001 * Hz/Hz) x1 x10 x1 x10

O No need to open up SDR# or any other software first, and no
need to pipe audio.

" 15 sect” 1 minute

10/05M17 06:21:42 UTC
UTC correction in hours —:

UTC start time for record or beaco
15min ||| & Ne  Yes Qp-00 -|

Tracking recording on

O Dozens of digital modes instantly accessible

EEC31 PSK10 I MTE3 "RXITX" for "main" —Panoramics —Miscellaneou

| BPSK31 _63]
| QPSKA1 | 63 ]
PSKAMOI 31

_CHIP |
PSK220F

PACKET+APRS

PSKG3F

DIGISSTY

cwiccw_ QRSS |
Amtor FEEC-Mavtex

BTTY 451 50/

LENTUS

IHB.QBXJII:[EQE.
|_PAX/PAX? | DTME]
PSKHI

Analysis)

Amateur modes

—MESKS |
—DIMA |

Al F400

__ASCI |
DoFITHOR
DominaFEX]
_Contestia |

—BTTYNM
141A (Al F)

EAX

SSTV

Amtar ARCH
110150200
110A

DGPS

SYNOP [ SHI

4285

COQUEIET

[EC 870-5

HEDI

MWE (SAME)

AlS

BIIS

GMOSS (ATIS

—FPIRB |

VDI 2

ARGOS

ADS-B

QORBCOMM

Professional modes

RX/TX screen

TCPIP server "On

Initial RXTX modes

Ful-duplex sound card
Mixer control

Personal data

Log book

Checking serial port

Reading a QS0

TNT receiver detected and connection done, via RTL DLL
This software is a "freeware” with limitations, for non-commercial use

VERSION 4.31.2 of (du) 01/08/2016

*= port choice (14580 or 10152) for APRS-IS servers (choix du port (14580 ou 10152) pour les serveurs APRS-IS),
* Pocsag: display of numeric messages in alphanumeric (affichage des messages numérigues en alphanumérigues),
* possibility to introduce an offset in case of SdR used (possibilité dintroduire un décalage si SdR utiisé)
_*Alt or Esc key to send a message in ARQ mode (Touche Alt ou Echappement pour envoyer un message en mode ARQ), v




The RTL-SDR can be used as a
locally networked receiver.

Software like rtl_tcp and
spyserver enables this.

You need a decent network
connection.

Ofther software like OpenWebRX
enables internet web browser
based streaming.

© Felday

Image credit: spfoamer https: reddit.com/r/ras ber‘ E ommeﬂs 317591/selfcontained_adsb_receiver_aircraft_tracker,
g it: sp p//www-l /r/rasp .17\/” nts/. / ined_ a iver_air i r/
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Clients [1]

buffer [1.1 ]
work usage [350.7 kbps]
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A program called “DSD+" can
be used to decode P25 and
DMR

O Only unencrypted comms
of course

Can also decode LRRP on
DMR

Another version of DSD can be
used to listen to D-STAR
amateur radio comms.

T3 - - .
"\ DSD+ Source Audio

i

; Tgt=3101 Src=31006 Ch=4 7s
4301

; Tgt=3101 Src=21008 Ch=4 6&s

43002

; Tot=4401 Src=44007 Ch=4 KeyID=1 Alg=EP 7s

; Tat=4401 Src=44031 Ch=4 KeylD=1 Alg=EP 7s

8 Ch=4 10s
8 Ch=4 65

» Tgt=1501
; Tgt=43201

00:09:19 Voice call, Tgt=4301 Src=43008 Ch=4 75
Con+ NID:214 Site:1 DCC:1
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Setting up an APRS SIS
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The RTL-SDR can be used to set up @ cadarl
low cost APRS IGATE |

RX Only
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Simply combine with a Raspberry Pi
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SatNOGS

Vast increase in amateur radio satellites and cubesats Iounchmg
T gy, N A
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O The RTL-SDR is an extremely cheap, yet highly versatile receiver

O Hundreds of applications
O See the rtl-sdr.com blog history for many more applications.
O | have a book on Amazon called “The Hobbyists Guide to RTL-SDR".

O Where can | buy RTL-SDR V3 Dongles at Homvention?
O TAPR booth 5001-5003 Building 5
O RA&L Electronics in Building 1
O SDRguys at Booth #7919 in the Flea Market (west end) — also selling Outernet antennas and LNA's



