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Superheterodyne Front End

RF is fed into a non-linear mixer (ie: Gilbert cell or diode ring)
Mixer produces .. +f  andf, -1,
Harmonics are also produced

IF filters pass the desired frequency
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SDR Front End

LO feeds 2 mixers
LO sine waves are phase shifted 90 degrees (sin and cos)
Output is 2 IF signals-1and Q

With | and Q, any RF signal can be demodulated



| and Q

| and Q channels are fed into analog to digital converters
Data streams are processed in the Digital Signal Processor
Output stream is fed into a digital to analog converter
Analog output goes to sound card/speaker

Transmit - reverse the process



SDR DVB-T + DAB + FM dongles

Consists of Realtek RTL2832U and Raphael 820T2 chipset
Developed for European digital TV and FM broadcasts

Freq range 28 Mhz - 1.7 Ghz (need upconverter for HF bands)
Panadapter bandwidth ~2.1 Mhz

USB powered



Simplified Block Diagram of NooElec RTL-SDR

Antenna r IF filter BW=5 !

1
ESD | MHz (default) ~ Variable | | , ' DSP :
protection Variable Tracking Mixer IF Filter gain 1 8-bit ADC 1 B |
| gain RF filter IF amplifier | ; Samplerate ! . — I
| LNA 3.57 MHz | : =28.8 MHz : — 'L ¢ : P>
IF 1 ' 1
! Y Y | i i i f Low Pass Filter : USB
o = 1
\ v — s —(N  ADC oUT~—p» Chstne Downsample 1
X ™ : ! : control
‘ I 1 1 ne 1
1 1 | 1
| o OO\ s
. 1
\ 24 MHz to 1.7 GHz | L - > ' 7'y
‘ Local Oscillator Control [ i E S j Low Pass Filter E
Rafael R820T2 rihesioor s | ! ! .
tuner 1 et i S s A 1
Lo A J ! \ 4
1 .
! - Receiver
| RTL2832V management
1
1

demodulator

~| ’»28.8 MHz

USB to PC
8-bit 1Q
samples

Plus control
signals
USB clock =
48 MHz






= SDR# v0.0.0.0 - 1Q Imbalance: Gain = 1,001 Phase = -0,057"

BEX]

1Q ile wav)

e

ONFM ®am O LSE QUse
0SB O CwL O Tl

OwrM O

Filter type | Blackman-Harmis v
Filter bandwidth Filter order
1410 00E
[ Squelch Cw Shift
Step size
Snap to grid 1kHz w
Caorrect 1Q Swapl&Q []
Mark Peaks []

Use AGC Use Hang
Threshold (dB) -100%
Decay (ms) 002

Slope (dB) HIES

‘.
l i |1| it
4 1 "‘ull f"l

|
i ;HI J
|HJ lh'qd h|||"JI IJ'-alh“lr hr;

|I I"I'u ‘ thl I J"

L

VFO

250.000

'L,i

|

|
i

v,

Zoom

Contrast

Speed




93,523,314 Hz
829 dB

T sy e TR = e 1 RBW 18.3 H
T BT g TS T B - - S|:m‘tr||ml! cosfieeds
Lox D094.250.000 e e

NNa=2 607 onn EE
S-units 2 — ! ' % |

Squeich - s Volume

Bandwidth [FE]

Options  [F7
177 FHM-BW: 176400
Help | Update [F1] &

Full Screen [F11]

Minimize [F3]

Exit [F4]

01:44 p, m.

B Buscaren Intermety en Window € A0z B | oo




What to buy

RTL-SDR dongle (get the 820T2 tuner) $15- S35
USB extension cable 3ft S5
Upconverter for HF bands $40 - S$70

Antenna and connectors S5-S$50

| recommend NooElec RTL-SDR dongle and Ham-it-up upconverter



Resources and Web-sites

RTL-SDR.COM - tons of SDR info and news
Wikipedia - Software Defined Radio - wesites on the bottom of the page
DesktopSDR.com - MathLab and Simulink - free SDR book download

RTLSDR4everyone.blogspot.com






