ﬁ adafruit learning system

Getting Started with RTL-SDR and SDR-Sharp
Created by lady ada

Last updated on 2016-03-04 03:41:06 PM EST



Guide Contents

Guide Contents 2
Overview 3
Download & Install Software 5
Driver Fix 8
SDR# FM Radio 11
SDR# SAME (Weather) Radio 16
Going forward 18
F.A.Q. 19

© Adafruit Industries  https://learn.adafruit.com/getting-started-with-rtl-sdr-and-sdr-sharp Page 2 of 19



ﬂv adafruit learning system

Overview

Software-defined radio (SDR) is a technique for turning a computer into a radio. But not just an AM/FM
radio - by using the computing power on your desktop you can listen and decode a wide variety of
broadcasts. SDR can turn your computer into a weather-band receiver, a police/fire report scanner, a
music listening station, and more! Instead of manually tuning inductors, its all done in software by
chips fast enough to pick up and decode radio waves on the fly

If you've ever been curious about software defined radio (SDR), this USB stick is the easiest way
possible to have fun with a powerful, configurable receiver. Packed with the powerful RTL2832U and
R820T tuner, it can tune into signals from 24MHz to 1850MHz. That means you can use a computer
(with Windows, Mac, or Linux) to tune into: FM Radio, AM signals (but not AM radio), CW (morse
code!), unencrypted radio signals (such as those used by many police and fire departments),
POCSAG pagers, and more.

In this tutorial we'll show how to get your very first listening adventure underway - listening to FM radio
and decoding the RDS/RBDS data signal that is sent along with many FM radio stations as well.

This tutorial is for Windows users only at this time! There's hundreds of tutorials, posts and
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projects for a variety of operating systems over at http://www.rtl-sdr.com/
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Download & Install Software

WaAlSDR#

Software Defined Radio

We'll be using the awesome SDR# software for windows, which is really easy to use and very powerful
as well! Visit http://sdrsharp.com/ (http://adafru.it/dsT) to download - we're using Rev 1243

Download rev. 1243

If for some reason the site is down, we have a mirror of the install folder from
5/19/2014 (http://adafru.it/dsU)

We suggest downloading the latest version as there will be minor bug fixes, etc!

Opening sdr-install.zip -h ’ - _— u

You have chosen to open:
' 1, sdr-install.zip

which is: Compressed (zipped) Folder (151 KB}
from: http://sdrsharp.com

What should Firefox do with this file?

(") Openwith | Windows Explorer (default) -

i@ Save File

[ Do this autornatically for files like this from now on.

| oK || —

Save and uncompress the zip file
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http://sdrsharp.com/
http://adafruit-download.s3.amazonaws.com/sdrsharp-5-19-2014.zip

; i P
) " - Deoe = E—
o » sdr-install - |y : Fe
Organize = Include in library - Share with - Mew folder - il 7]
{ Favorites -
B Deskiop = | hitpget.exe
¢ Drophbox . | install. bat

Phoenix EDID Designer =7 unzip.exe
Microbuilder
Library
shared

Recent Places

& Downloads

Double-click on install.bat

- -
BN CAWindows\system32yemd.exe I-:' el
Downloading SDR# ... 5
wst=" sdrsharp.com’ , wurl=" Adown loads /sdr-nightly.=zip’
898533 total bhytes written to sressdr-nightly.zip.
Downloading SDR#'s RTLSDR Plugin ...
wst="sdrsharp.com’ . wurl=" Adown loads /sdr-nightly-ptlsdpr.zip”

280 total bytes written to sressdr-nightly-ptlsdr.zip.
Downloading ADSBH ...
wst=" sdrsharp.con’ . url=" Adown loads adshshavrp.=zip”
181319 total hytes ux itten to swrehadshshavrp.zip.
Pownloading RTLSDR Driver )
wst="sdr.osmocom.ory’ . url=' trac/rav—attachment wikir rtl-sdr-RelWithDebinfo.zi

2l
This will download the latest build and extract it into the current folder. SDR# does not install into the
toolbar or start menu!
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&) » somsn » R | EZY

i Organize *  Includeinlibrary »  Sharewith =  Mew folder £~ A @
| Pt Favorites Marme . Date medified Type Size
| Bl Desktop ). sdrsharp 5/10/2014 T:05 PM  File folder
47 Dropbox T 8/30/20129:50 PM  Application 83KB
. Phoenix EDID Designer install.bat 5/3/2014 9:41 PM Windows Batch File 2KB
L Microbuilder "7 unzip.exe B30/2M25:21 PM Application T2 KB
ﬂ Library
. shared
"L Recent Places
4 Downleads

4 items

© Adafruit Industries  https://learn.adafruit.com/getting-started-with-rtl-sdr-and-sdr-sharp Page 7 of 19



ﬁ adafruit learning system

Driver Fix

Before we continue, we'll have to install the Windows driver for the RTL USB stick and then swap it for
a 'low level access' driver. The default driver assumes you'll just be using the RTL-SDR for watching

TV or radio but we want to be able to control it to do much more.

Plug in the stick, Windows should automatically install the REAL_TEK 2832U driver

Recycle Bin

USB Composite Device A X

1] - - -
= Device driver software installed successfully,

2:08 PM
5/19/2014

"_] Diriver Software Installation

REALTEK 2832U Device installed

REALTEK 2832L) Device +f Ready to use

Close
L%

Now from inside the SDR# directory, run Zadig which will do the driver swapping for us

-
Ed Zadig

)

Device Options Help

More Information

Driver E:? WinlJSE (va, 1. 7500, 16335) :
WinlJSE (libusb)
USE ID libusb-win32
Install WCID Driver - libuisbE,

?
WCID = WiInlJSE (Microsoft)

[ = | [ Edit

Me new version of Zadig was found

L =

From the Options menu, select List All Devices
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i ™

K4 Zadig [ESREEN
Device [Dptiu-ns] Help

v | List All Devices

USER + Ignore Hubs or Composite Parents - ] [ Edit
v Create a Catalog File
Driver ] - D More Information
v Sign Catalog B Install Autogenerated Certificate i~ W58 Gbush
] WinUSE ({libush)
LISE II Advanced Mode libusb-win32
libushi

WCID Log Verbosity 3

WinUSE (Microsoft)

ll 11 devices found.

- =

Then from the devices drop-down, find one that says Bulk-In, Interface (interface 0). If there's more
then one, select one at a time, and verify below to get the right one.

Check that you get USB ID 0xOBDA (vid) and 0x2838 (pid) and the RTL2832UUSB driver

£1 Zadig SRR

Device Options  Help

|Bulk-In, Interface (Interface 0) - | [ Edit
Driver RTL2832ULSE (v64.1.617.2( E:} WinUSB (vé. 1.7600. 16385) = More Information
WinUSE (libusb)
USBID OBDA 2838 00 libush-win32
5 ‘ Replace Driver - libuisbk,
wcID: X WinUSE (Microsoft)

11 devices found.
L _

Make sure to the right of the green arrow you see WinUSB

Click Replace Driver
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| = 5%

Ed Zadig

Device Options Help

il
Installing Driver... - | [ edit

|Bulk-In, Interface (In

Installing Driver...

More Information

Driver RTL2832UUSE |
WinlJSE (libusb)
USBID 0BDA 2838 = libusb-win32
libushk,

—
wcm s X WinUSB (Microsoft)

fadig 21.0.658

Installing driver. Please wait...

WinUSE (Microsoft)

Driver Installation: SUCCESS Zadig 2.1.0.658

That's it!
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SDR# FM Radio
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Lets start by just listening to every-day FM radio. Open up SDRsharp.exe (you can close Zadig)

EG 506* v10.0.275 - - Ghin = 1000 Phaie.=
=r 83 0
CE—

Ckher [Soamd candl) -

| WEM OSE taJ
Fhaft 1]
Fiker Blachorran-Hared £ L
Earadai e
D200 5001
Sauaich o Shalt

[MME] Microsch Saun =

IF Spectrum

Begin by selecting the RTL-USB dongle instead of audio card
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%G SDR# v1.0.0.1275 - IQ Imbalance: Gain = 1.000 Phase = 0,000° W

= b & X [

¥ Source

*

| Gther (Sound card)

SoftRock / Si570
FUMcube Dongle Pro
FUMNcube Dangle Pro+
RTL-
RTL-SDR / TCP

RFSPACE SDR-IG
RFSPACE SDR-IP/NetSDR
HackRF

12 file " wav)

Cther (Sound card)

Bandwidth Cirder
10000 == D= |=
Select WFM (wide-band FM radio) under the Radio signal type

D

.
:

|RTL-SDR / USB

[ E Bt AM LSE
@ WFM DsB Clw/

Shift e
Filter | Blackman-Hamis 4 - |
Bandwidth Order

180000 = 100 = |=

C\/ Shift
Click on Configure

[ E SDR# v1.0.0.1275 - [9 Imbalance: ﬁ = 1.000 Phas
[ |
= » £ [

|RTL-SDR / USB -

MNFM AM LSE UsBe
@ WFM DsB Cw R/

e

And set the gain about half-way up
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RTL-SDR Controller e e
Device REZ0T
| Generic RTL2832U OEM |
Sample Rate
|24 MSPS |
Sampling Mode
|E]uadlature sampling - |
Offset Tuming
RTL AGC
Tuner AGC
RF Gain 15.7 dB I
y
Freguency correction (ppm) 0=
| Close | I

You can set your favorite frequency (FM station) by clicking on the large numbers up top
— T — .

L000 Phase = 0.000° — P—— e r=0ron

o] o 88.000.000

—

m

Click Play/Start and set the volume starting from low to high so you don't hurt your ears!

© Adafruit Industries  https://learn.adafruit.com/getting-started-with-rtl-sdr-and-sdr-sharp Page 13 of 19



— o
E SDRE v1.0,0.1275 - IQ) Imbalance: Gain =

=» 0 1
L 4 Sour

|RTL-SDR / USE

MNEM AM L5B UsB
@ kM DsB Cw/ R/

1.000 Phase = 0.00

WC -FM

Shift n-
You can 'seek'’ for radio stations by looking for peaks. Click on them to tune in
LOO0D Phase = 0.000° . - = __ = - =AEOf X |

=] | Configure | vFO 88 _ 300 OOO

; Foom
-
i e .\{. ok
, f. o w-.twi ‘Whu'kiﬁr- y '-.h.u,f-..-ﬂ'.,.lj,., ""'JI"
= 88 .300MHz =l
-66.48dB
Contrast

R O i T AT R S T W U T
With the latest versions of SDR- Sharp it will automatically detect and decode RBDS/RDS data that is

sent along with FM radio
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Chances are your radio station is also playing Donna Summer!
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SDR# SAME (Weather) Radio

Most every-day AM/FM radios can't tune into the SAME weather network but with RTL-SDR we can!
SAME is the national weather alert system, which broadcasts weather data as well as emergency
alerts. (http://adafru.it/dsW)

Lets tune into the closest weather station to Adafruit which is in New York City. You'll want to tune into

whatever station is closest to you.

To begin, visit the NOAA weather station frequencies-by-county index here (http://adafru.it/dsX)

The frequency is 162.550 MHz, type that into the SDR# frequency window

162.550.000

m

[Montgomery 036057 4l bany WXLz |162.550 [
[Montgomery  [036057 [Cooperstown [WWH35 [162 450 (B
[Montgomery 028057 Middleville |WiM45 [162.425 [ALL
[Nassau 036059 IMeriden W42 [162.400 N
[Nassau (026059 INew York City DEGRADED [Kkwo3s [162.550 AL
[Nassau [036059 Riverhead [wxma0 T Y. |CentralE
[Mew York (036061 New York City DEGRADED [wioas | 162550 | (AL
[Niagara (036063 Buffalo [KEB9SE Ry (AL
[Oneida (036065 Cooperstown [WWH35 [162.450 s
[Oneiga (026065 Middlerille [wxmas [162.425 [aLL
[Oneida (026065 Syracuse [woL31 [162.550 [w
|Onondaga (036067 Syracuse [WiL31 [162.550 [ALL

You can see a little peak, its much smaller signal than the FM radio stations. It's also much thinner
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which makes it a narrow-band FM rather than wideband. Since its voice, not stereo music, they use

less of the frequency band, so select NFM as the decoding type

-
E SDR# v1.0.0.1275 - IQ Imbalance: Gain = 1.0

|RTLSDR / USB -

[C7] Shift 0=
Filter [ Blackman-Harmis 4 - ]
Bandwidth Cirder
2000 = 500 =
Squelch Cw/ Shift
L= 600 =

Step size
Snap to grid [V] (125kHz v

Correct 1 [] Mark Peaks [
F rec Swap | &Q [

Samnlarata ABNNN camnla foan

E O J

FS

m

The station is marked as degraded, but by amplifying the gain on the RTL-SDR we were able to tune

in

© Adafruit Industries  https://learn.adafruit.com/getting-started-with-rtl-sdr-and-sdr-sharp

Page 17 of 19



R7L-5DR Controller JU e

Device

Generic RTL2832U OEM
Sample Rate

24 MSP5

Sampling Mode
(uadrature sampling

[] Offset Tuning

[7] RTL AGC

[7] Tuner AGC
RF Gain

Freguency correction (ppm) 0=

You should be able to hear a computer-generated voice speaking out the weather forcast. It's not

terribly exciting but it is very thorough, often giving very detailed reports. The signal continuously

transmits so you can tune in at any time!

Going forward

now that you have some basic functionality working, try tuning into other frequencies, and trying the

different kind of decoding (e.g. CW/AM/NFM) to tune into AM radio!
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F.A.Q.

The SDR dongle seems to get hot!
Yep, these run pretty warm. As long as it's still working, you should be good to go. There's a pretty
advanced chipset inside which can consume a lot of power

What kind of computer do | need?

You need a computer with at least one USB 2.0 or higher port. You will also need admin privs to install
the software, we used it on Windows 7, XP should be the same. There's also software for Mac and
Linux but we don't have tutorials for it. Google around for RTL-SDR and what you wanna do for lots of
ideas!
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