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Software Defined Radio

* hardware units + application software

* Multi-mode, Multi-function, Multi-frequency

* Band, protocol and function update
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ETH/USB/PCle
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FM Radio 87.5« 108 MH2

SDR platform s 7

Fixed mobile 140 - 150 MHz
Special events broadcast 174 « 217 MH2
Fixed moblle (space-earth) 267 - 272 MHz
° Dongle - RTLSDR Fixed mobile (earth-space) 213~ 315 MHz
ISM band (short range) 433 MMz Range 25MHz to 1.75GHz
* Range 25MHz t0 1.75GHZ  womere  coome =]
UHF TV Broadcasting 470 - 790 MMz §
5G NR 700 MHz band
4GLTE 800 MHz band
SRO/ loT 863 - 870 MHz
g;.; 2G GSM 900 MHz band
- GPS Systems 1227 MHz / 1575 MMz
e RF Antenna

RTL-SDR Hardware MATLAB / Simulink design Baseband
_____________________ i (running on computer) Output
__________ . - . T VL E L L LN Y Lt
Analogue ' ﬂ
Flexible RF s Demodulation Decimation Carrier & Timing Baseband | | J
Front End P fo Digital 1y to Bband P Filtering > Synchronisation i Processing | |
Converter |
% ] T )
Range: Sampling frequency (f ).
25MHz - 1.75GHz up lo around 2.8MHz
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SDR Dongle

* R820T2 & RTL 2832U

DVE-T+F+0ABRE" N\ |

U R e

-

Rafael Micro R820T/T2

ANTENNA

MIXER

W Y ~
BPF BPF

local oscillator
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Realtek RTL2832U

{1) Downconvert the IF,
generating /Q baseband
equivalent signal
(2) Reduces the sampiing

| rate (adjustable)

—»  A/D
DDC
—>» A/D
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Q
samples

PATH USED IN "SDR MODE",
MAX ATTAINABLE STABLE I/Q RATE: 2.56 MSPS

DVB-T Decoder

"SDR MODE"

(not used in |

decoded

USB
Controller

—— USB
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Complex Envelope Representations of Signals (ﬁ

* Complex Envelope
* Generation of Complex Envelope
* Reconstruction of RF Bandpass Signal

Generation of complex envelope Reconstruction of RF bandpass signal

Ryt 2 — (b —’®—1
T .
X() —¢ cos(wq) :;(;j)— (1)
A(?- Ry -2 xqlt T

sin(w,1) sin(w.1)
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Perform spectrum measurement

* SDRsharp is used as a reference (see right picture)

89.500.000 ¢ M +

fft Spectrum in the Positive and Negative ./ -

70

60 -

(X))
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[
|
A M AN ’l"‘“\“' “‘\"ﬁ }I
VFO 80 500 MH2
Peak -23 8 dBFS
Floor 63 2 dBFS
SNR 39448
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Measurement calibration

e Eliminate DC offset

fft Spectrum of original signals

fft Spectrum of calibrated signals
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SDR bandwidth limitation — an “extension” (-ﬁ

* Bandwidth limitation of SDR: 2MHz
* Measurement of multiple spectrum 89.500.000 % M =

88700 MHz
-6/.1 dBFS
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Spectral mask of free bands

* Determination [ iz evel | e Occupied
of : |
* Threshold o
* Occupied CH —— L
* Free CH — I =
Treshold |2 |\
* Input param.: = I
* Required BW of [ LR AT
* Output: i |
* List of free |
Channels With '2%75 8{8 8.185 B.IQ 8.|95 9| 9.‘|.')5 9.|‘l 9.15
center freq. o)

and BW
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Log and evaluation @

* Generation of a txt file or Excel to store information of the spectrum

Channel # BW requirement BW actual Center Frequency
(MHz)
1 98

1MHz
2 1.5MHz 85
1MHz
3 1MHz 96
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Thank you!
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