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Parte II

Uso & Esperimenti

RTL - Software Defined Radio
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Quale RTL-SDR possiedo ?
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Quale RTL-SDR possiedo ?

Tuner Frequency range

Elonics E4000 52 - 2200 MHz with a gap from 1100 MHz to 1250 MHz (varies)

Rafael Micro R820T 24 - 1766 MHz

Rafael Micro R828D 24 - 1766 MHz

Fitipower FC0013 22 - 1100 MHz (FC0013B/C, FC0013G has a separate L-band input, which is unconnected on most sticks)

Fitipower FC0012 22 - 948.6 MHz

FCI FC2580 146 - 308 MHz and 438 - 924 MHz (gap in between)

VID PID Tuner Device Name

0x0bda 0x2832 all of them Generic RTL2832U (e.g. hama nano)

0x0bda 0x2838 E4000 ezcap USB 2.0 DVB-T/DAB/FM dongle

0x0ccd 0x00a9 FC0012 Terratec Cinergy T Stick Black (rev 1)

0x0ccd 0x00b3 FC0013 Terratec NOXON DAB/DAB+ USB dongle (rev 1)

0x0ccd 0x00d3 E4000 Terratec Cinergy T Stick RC (Rev.3)

0x0ccd 0x00e0 E4000 Terratec NOXON DAB/DAB+ USB dongle (rev 2)

0x185b 0x0620 E4000 Compro Videomate U620F

0x185b 0x0650 E4000 Compro Videomate U650F

0x1f4d 0xb803 FC0012 GTek T803

0x1f4d 0xc803 FC0012 Lifeview LV5TDeluxe

FULL LIST @ https://www.reddit.com/r/RTLSDR/comments/s6ddo/rtlsdr_compatibility_list_v2_work_in_progress/

http://sdr.osmocom.org/trac/wiki/rtl-sdr
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Quale RTL-SDR possiedo ?

VID PID Tuner Device Name

0x0bda 0x2832 all of them Generic RTL2832U (e.g. hama nano)

0x0bda 0x2838 E4000 ezcap USB 2.0 DVB-T/DAB/FM dongle

0x0ccd 0x00a9 FC0012 Terratec Cinergy T Stick Black (rev 1)

0x0ccd 0x00b3 FC0013 Terratec NOXON DAB/DAB+ USB dongle (rev 1)

0x0ccd 0x00d3 E4000 Terratec Cinergy T Stick RC (Rev.3)

0x0ccd 0x00e0 E4000 Terratec NOXON DAB/DAB+ USB dongle (rev 2)

0x185b 0x0620 E4000 Compro Videomate U620F

0x185b 0x0650 E4000 Compro Videomate U650F

0x1f4d 0xb803 FC0012 GTek T803

0x1f4d 0xc803 FC0012 Lifeview LV5TDeluxe

rtl_test

"sudo rmmod dvb_usb_rtl28xxu rtl2832"
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Installazione Driver Zadig – Osmocom/GNU-Radio

rtl_test

http://zadig.akeo.ie/
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Installazione Osmocom/GNU Radio

rtl_test

$ wget http://www.sbrac.org/files/build-gnuradio && chmod a+x ./build-gnuradio && ./build-gnuradio
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Linux Live + GNU Radio

rtl_test

https://gnuradio.org/redmine/projects/gnuradio/wiki/GNURadioLiveDVD

Oppure:   www.pentoo.ch
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Experiments - Kalibrate

Linux source: https://github.com/steve-m/kalibrate-rtl

Windows : http://rtlsdr.org/files/kalibrate-win-release.zip

Per prima cosa si scansiona la banda, in questo  caso GSM900 con il comando:
kal –g 7.7 –s GSM900

kal –g 7.7 -c 10 -d 0

��� =
0.039597	���

937.0	��

≈ 42	���
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Experiments – GSM FCCH

Band: GSM-900

Channel: 16 

Uplink: 893.2 MHz 

Downlink: 938.2 MHz

FCCH =  Carrier+67.7kHz 

��� =
938192000 − ���������

938192000
∙ 1�6 ≈ −80.7	���	

https://gnuradio.org/redmine/attachments/115/all_gsm_channels_arfcn.txt
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Experiments – DC offset + IQ Imbalance

DC Offset:
È legato a fenomeni 
denominati "self-mixing" 
causati da L.O. leakage

IQ Imbalance:
È legato a sbilanciamenti 
per diverso guadagno e 
relazione di fase tra le 
componenti I e Q ( non 
esatta differenza di fase 
di 90°)

EFFETTO SULLO SPETTRO

DC Offset    -> Picco DC
IQ Imbalance -> "Immagini"



Fabio Azzarello    IZ5XRC    <IZ5XRC@amsat.org> RTL-SDR & GNU Radio @ ARI Firenze

Experiments – WFM + RDS

http://en.wikiaudio.org/FM_broadcasting
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Experiments - dump1090 + 1090MHz Antenna

https://github.com/antirez/dump1090                    � Linux

http://globe-s.eu/download/rtl1090imu.exe � WIN
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Experiments - ADS-B GNU Radio Flowgraph

http://www.radartutorial.eu/13.ssr/sr24.en.html
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Experiments - NOAA 19 Overhead pass – WX Sat APT
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Experiments – VOR PRT

https://en.wikipedia.org/wiki/Radio_navigation#/media/File:VOR_DME_BUB.JPG

http://www.rfwireless-world.com/Terminology/VOR-VHF-Omnidirectional-Range.html

IZ5XRC @ JN53OS
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Experiments – VOR TX

GNURadio VOR TX – IZ5XRC
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Experiments – RTL_POWER

http://kmkeen.com/

rtl-power/
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Experiments – Passive Radar

http://kaira.sgo.fi/2013/09/16-dual-channel-coherent-digital.html

http://kaira.sgo.fi/2013/09/passive-radar-with-16-dual-coherent.html



Fabio Azzarello    IZ5XRC    <IZ5XRC@amsat.org> RTL-SDR & GNU Radio @ ARI Firenze

Experiments – Radio Astronomia

http://www.y1pwe.co.uk/RAProgs/HLRrtl2U.pdf
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Experiments – OOK… CW ?

W                    E      W                    E      1
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Experiments – No…. Key Fob + Garage Door!!!

1    1     0   0   1    1     0   0   1    1   1    1
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Experiments – DVB-T  1/2

http://wirbel.htpc-forum.de/w_scan/w_scan-20141122.tar.bz2

Riga di comando:
$ w_scan -ft -c IT -L > vlc_channels.xspf 
$ vlc vlc_channels.xspf
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Experiments – DVB-T  2/2

…oppure creare un file di nome ‘prova.m3u’ che contiene:

dvb-t://frequency=490000000:bandwidth=8

aprire il file  con VLC e selezionare dai menù: strumenti -> Informazioni codificatore

Con le info che appaiono si può creare 

un altro file ‘programmi.m3u’:

#EXTM3U
#EXTINF:0,RAIUNO
#EXTVLCOPT:program=3401
dvb-t://frequency=490000000:bandwidth=8

Basta ripetere la sezione  evidenziata in celeste 

per tutti i programmi che interessano
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Risorse Internet

http://sdr.osmocom.org/trac/wiki/rtl-sdr

www.rtl-sdr.com www.reddit.com/r/RTLSDR

https://github.com/josemariaaraujo/ExtIO_RTL
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FILTRI

E’ consigliato l’uso di filtri per l’abbattimento delle broadcast FM

COAX STUB Filtro Stop Band

QucsFilter
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Non Solo RX

https://greatscottgadgets.com/hackrf/ http://www.ettus.com/product/details/UB200-KIT

Michael Ossmann ----> http://greatscottgadgets.com/sdr/      lezioni sulle SDR

http://www.icomamerica.com/en/products/amateur/hf/7300/default.aspx
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DEMOS + Q&A + Demo DVD

Dimostrazioni Live

Grazie


