Using DVB-T sticks
as Wideband SDR Receivers



SDR Hardware
FlexRadio £4,000-5,000

FLEX-6700 SDR FLEX-6500 SDR

FLEX-6700 Signature Series SDR FLEX-6500 Signature Series SDR

Stick and adapters

('

SDR  owtm

RTL 2832U / R820T dongle
SMA adapter £7.95




Architecture

_ Control

Vo g 1
Zero-|F
E4000 RF RTL2832
Tuner - ADC

usSB 2.0

1/Q Samples

| smell very cheap poor man's software radio here :) — Antti Palosaari



E4000 Tuner

* 50-2200MHz
Gap at 1100-1250MHz

 Tunable CMOS ;
Bandpass filter L

* Zero-IF I/Q output




RTL2832 ADC

e DVB-T Demodulator

* Also contains 8-bit ADC
at up to 3.2Msps

— Designed for WFM, DAB.
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WIDEBAND VHF/UHF RECEIVER
* FRG9600

VHF-UHF receiver covers
from 60 to 905 MHz in the
following modes: AM, AM-
W, FM-W, FM-N, USB and
LSB

e RTL-SDR
Frequency range :22-
2200 MHz

Mode dependant on
SDR Software Used




Potential Uses

* WFM, NFM, SSB, TETRA, ...

e Wider Bandwidth stuff
— ADS-B, GSM, LTE, GPS, ...

* Yes, even GPS!




Software
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e Windows (S
— Zadig for drivers
— SDR # (SDR Sharp) -
— SDR-RADIO




VHF FM Broadcast

SDR# v1.0.0.315 - 1Q Imbalance: Gain = 1.006 Phase = -0.609°

Stop | (@) |Q Stream () Wave file

Zoom
JNFM O aM (O LsB (O USB
® WFM () DSB () CwiL () Cin-U
Frequency 102,110,290
Center 102,100,000
Frontend | RT | 28321
Filter type | Blackman-Haris b
Filter bandwidth 120000 p=
Contrast
Filter order 4002
FM Sguelch B0
Cinf Shift B0 -5

Step size | 1kHz W
Comrect 13 [] Swap|&Q [ ]

AF Gain 255

Samplerate 24000 =

Input

Dutput T

Latency (ms) 1002




6M/4M/2M/70CM RECEIVER

Media. Playback Audio Video Tools View Help

- SDR Console version 2.2 build 1676 {Beta)
Favaurites Memaries Tools Help
Selec VFO-A
e — . . R & R g
B stop
Tuning Options Current  Mute Pseudo D3P F RF: Automatic Antanr Radio

VFO Only ANl Stereo ~ = = & Configuration
0s Pemodulation Optionz

¥ Enable i wo  Audio v/ ig | 5 “

Freq / Mode / Fitter | Span ~ u DSP Options VFO Tuning
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HIGH ALTITUDE BALLON TRACKING

= BT B Imhalanes G - A0 Shame - SAD R e ]

coens | w0 ) 434,287 .350

Altitude Checksum  Bearing Distance ElevationTime since Rx

Reciove bandwidth fifter
has been increased [Op Mode -> BTTY -= Custom)

|rsqe




AIRBAND SCANNER
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RECEIVE WEATHER SATELLITE
PICTURES




HF OPERATION USING UP-

CONVERTERS

* Using a HF Up-Converter 0-30Mhz translates to
100 — 130Mhz with 2Mhz Bandwidth.




ADS-B RECEIVERS @ 1090Mhz

RTL1090 Receiver Software + ADBS SCOPE

Using ADBS SCOPE, you can see a radar-like display
of all those aircraft around you that are

transmitting the appropriate digital messages
|nclud|ng ACARS and ADS-B
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BUDGET RADIO ASTROMONY

Dish

PC

SDR
receiver
(RTLSDR or
B100)

(Filtered) LNA

RGS (or other) coax
. Power
’ | 1

Inserter
Line Line /

Amp Amp
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Vs Funcube Dongle

Funcube Dongle Pro

\|/ i Control ‘
| | Zero-IF | | SPIBus ” | USB20
BRECGOONN RF IEUCSIaES PCM Data Eueiia POM Audio
j Tuner ‘
RTL-SDR TV Dongle
\l/ Control
|
Zero-lF UsSB 2.0
E4000 RF - RTL2832 L :VQ Samples PC
Tuner | ADC

| PC



Vs Funcube Dongle (Specs)
| [FDPro+ |RTLSDR(E000)

Bandwidth

ADC Resolution

Dynamic Range

XTAL Accuracy

Cost

192KHz

24 bits (~20 actual)

~120dB

0.5ppm TCXO

£125

3.2 MHz

8 bits (~7 actual)

~42dB

~200ppm

~£10



Where next for SDR?

* Appearing in a shack near you. "
 Baofeng UV-5R. 3 V-0

e Elecraft KX-3




Questions?



