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What is an SDR?

A radio communication system where
components that have been traditionally
implemented in hardwareé

(e.g. mixers, filters, amplifiers, modulators/
demodulators, detectors, etc.)

é are implemented by software on a PC
or embedded system.
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Simplified SDR Recelver
(courtesy K4AFMH.com)

Software Defined Radio Simplified Block Diagram

usez
ﬁ\- FPGA -
RF Front-and ADC co o

Paraonal Computer
Software Defined Radio Rece lver

Sottware runs an fop of PC operating system (OFS)
Just e any othar applcatan,

« First, as with any other radio receiver, the antenna is
connected to the SDR's "hardware” RF front-end. Its
purpose is to..

- Interface physically with the antenna for optimum RF energy
transfer to the receiver.

- Serve as low-pass or band-pass filter
- Amplify the signals.

- Convert the frequency of signals down to an intermediate
frequency (IF) suitable for the ADC stage that follows.

+ The departure from a conventional receiver starts here.

www.sdrplay.com
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The amplified IF analog signal produced by the RF front-end
is fed to an analog-to-digital-converter (ADC).

The digital output of the ADC is then fed to a Field
Programmable Gate Array (FPGA).

The FPGA extracts the "I" and "Q" components of the signal.

The "I" and "Q" signal pair is called a complex signal. It is
produced in the FPGA by two frequency mixers having a
phase shift of 90° between them.

The I/Q output of the FPGA is then fed to the USB 2
programmable controller.

The software defined radio, running on the PC, takes its I/Q
data from the USB 2 controller. The SDR software...

... extracts the information from the signal for audio output.

... displays a graphical user interface giving the user access
to control functions and a variety of selectable visual outputs.

All of the signal demodulation and spectral functions are
done by the SDR software on your PC.

Most SDR ham radio receiver implementations will usually
(at least) support AM, WFM, USB, LSB, N-FM, DSB and CW
with fully adjustable DSP filter bandwidths ... down to below
1 Hz in some cases!
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Whatos all this | <EWCl=mhr |

St mply put 1t0s Just a quad
of the sampled RF waveform
This makes it easier for the existing chipset in your PC

(sound and graphics use vector processors) to
demodulate the signals of interest.

Source: http://www.tek.com/blog/what%E2%80%99s-your-iq-%E2%80%93-about-
quadrature-signals%E2%380%A6
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Why do | want one? (Top Ten list!) SOt

1. True general coverage
2. Work one frequency and still monitor the band
- Panadapter (regular vision vs rifle scope!)
3. Filters! (brickkwal | envel opesé software u
4. Audio and IF Digital Signal Processing (DSP)
5. Harness the power of your existing PC
6. Multiple VFOs
/. Record large bandwidths
8. Record/playback of audio
9. Special purpose receiver:

- WX satellites, aircraft monitoring, digital stations, TV, lonosounds! etc etc
- 10. Canyou ever have too many receivers? £

www.sdrplay.com
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Review of SDR recelvers:

The Catalyst for Hams: RTL Dongle

e see http://www.rtl-sdr.com

» Designed for mobile TV reception outside the
US (esp. Europe)

« |talian ham realized that the hardware was
broadband--very broadband--so he wrote a
new firmware that can be used with the .
dongle and a PC to yield Software Define
Radio Reception

* Cheap! Began around $100 but now down to
$10 or less for some models
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Review of SDR receivers SOl
I what to consider:

Frequency Range: The range of frequencies the SDR can tune to.

ADC Resolution: Higher is better. More resolution means more
dynamic range, less signal imaging, a lower noise floor, more
sensitivity when strong signals are present and better ablllty to discern

weak signals. Some SDROs give thei
stands for effective number of bits.

Instantaneous Bandwidth: The size of the real time RF chunk
available.

RX/TX: Can the radio receive and/or transmit.

Preselectors: Analogue filters on the front end to help reduce out of
band interference and imaging.

Price

www.sdrplay.com
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The story of SDRplay

Once upon a ti meéeée

www.sdrplay.com
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Review of SDR receivers SLfplEy
Comparisons with other common Wideband Commercial Software Defined Radios
SDR Tune Low Tune Max RX ADC Resolution Transmit? Price
(MHz) (MHz) Bandwidth (MHz) (Bits) (Yes/No) ($USD)
RTL-SDR 24 1766 3.2 8 No ~20
(R820T)
Funcube Pro+  0.15 260 0.192 16 No ~200
410 2050
Airspy 24 1800 10 12 No 199
e —ru
< SDRPlay 0.01 2000 10 12 No 149
HackRF 30 — ouoo 20 oy Yes 299
BladeRF 300 3800 40 12 Yes 400 & 650
USRP 1 DC 6000 64 12 Yes 700
For those who just want to receive a wide range of signals, we recommend the Airspy or SDRPlay as an upgrade to the RTL-
SDR. If you are mainly interested in narrowband signals the Funcube Dongle Pro+ may be worth considering. "

www.sdrplay.com
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Review of SDR receivers S
I The 8-bit dongle

R820T RTL2832U a.k.a RTL-SDR

Cost: $10-22 USD

Frequency Range: approx. 24 MHz — 1766 MHz

ADC Resolution: 2 Bits

Max Bandwidth: 3.2 MHz / 2 4 or 2 8 MHz max stable.
TX/RX: RX Only

Preselectors: None

The RTL-SDR is still the best ‘bang for your buck’ software defined radio out there. While it was never designed to be used as a
general purpose SDR in the first place, its performance is still surprisingly good. If you're on a budget or are just starting out with
SDR or radio this is the one to get. (Link)

source: rtl-sdr.com

www.sdrplay.com
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Review of SDR receivers SOfRol=e/
High-end example - The Perseus:

Perseus SDR

Cost: $1,100 USD

Frequency Range: 10 kHz — 40 MHz
ADC Resolution: 14 Bits

Max Bandwidth: 1.6 MHz

TXIRX: RX Only

Preselectors: Yes 10 switched

Many owners of this SDR claim that it is one of the lowest noise SDRs available and that it is
great for DXing. (Link)

source: rtl-sdr.com

www.sdrplay.com
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he RSP

The RSP (Radio Spectrum Processor) from SDRplay is a Software Defined
Radio which can turn a PC into a general coverage receiver or spectrum
analyser spanning VLF (10kHz) through to Microwaves (2GHz)

With dual 12 bit A/D front end converters and very sharp 5th order Chebyshev
filters, the RSP allows processing of a 10 MHz slice of radio spectrum all in one

go.

Great NF, Great sensitivity, Great selectivity, Great price!
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