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® Commercial Transceiver

O e Innovative HF Transceiver

. ° Mew technology i anging the way receivers are being designed and the 1C-7300 is an indust

AI I Se I f Coan I n e d - N O RF, Direct Sampling System is being used in an entry level HF radio. The ability to digitize RF before various
receiver stages reduces the inherent noise that is generated in the different IF stages of a radio. We feel the
performance of the 7300 will far exceed your expectations for a radio considered entry level.

[ ]
Software Required e —
The IC-7300 employs an RF direct sampling system, where RF signals are directly converted to digital data.

RX Frequencies: 0.030-74.800
®*The IC-7300 is an
Then pro zed in the FPGA (Field-Programmable Gate Array), making it possible to simplify the circuit

Receiver Type: Direct sampling
[ ]
ex CI I I I p I e O d D I recll. construction as well as reduce noise that can mask weak signals.
The new "IP+" improves the 3rd order intercept point (IP3) performance improving the ability to copy a weak

o signal that is adjacent to either a strong interfering signal. In this process, A/D converter is optimized to reduce
O nve rs I On or eliminate signal distortion.

RF Direct Sampling System
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® Commercial Transceiver

K\}SDR HARDWARE — SLIGHTLY HARDER MODE

S * External Computer required but S/W included

A FIeXRadio Products ¥ Software -

FLEX-6700
Signature Series
SDR Transceiver

FlexRadio Systems
SKU: FLEX-6700

$7,499.00
m— — P ———— 1 ——————

a FLEX-6000 GPSDO Upgrade [+$749.00] R FlexRadio Systems WF -‘,H.-,gwEX-B_/OO
ey Tiansceive Sipmicne Sovis

W Rack Mount for FLEX-6500 and FLEX-6700

h KNB-FlexControl USB Controlled Tuning Knob

' FLEX-6700 Extended Warranty [+$750.00]
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® ... Tons to chose from




* Antenna system as you would any other radio
» EXxternal filters can be a good idea

» (Good quality cables (Computers/USB can be
RF noisy)

» Faster computers are better, but it really
depends on how much bandwidth you need




juency

npling frequency

® Sampling onverter (ADC) with a

sampling rate capc e the input frequency.

® Direct Conversion did not become practical until the sampling speeds in the ADC
increased significantly.

/) ® In early days the signal processing was done at IF frequencies
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Local Oscillator
(not a DC SDR)

“Q" signal (quadrature)
Q is phase shifted +90° with
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signal (in-phase)

Block diagram of the RTL-SDR.




%\)REPRESENTING WAVEFORMS AS PHASORS

/‘% Phasor Diagram of a Sinusoidal
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SSB:  x(#) =i()

FM:  x(1)= (lJtanl {i(t)q(t D) +q@)i(t - 1)}
£y ()it —=1)—q(ng(t-1)

by DSP | - PM: ()= tan"’ {@}
® Let’'s do some basic high school i(t)

® Demodulation

trigonometry. AM demodulation is simply
the Pythagorean Theorem

y



| /Q SIGNALS WITH NO AM MODULATION

/1\

O X=v(2+Q? '
90°:1=1,Q=0,X=1 ’
135°:1=.707,Q=.707,X = 1
180%:1=0,Q=1,X=1
X is always 1. No signal variation!
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SDR Software Download

Global Radio Guide Winter 2021-2022

During times of emergency and crisis, radio hobbyists worldwide turn on their radios and tune to the
shortwave radio spectrum for context, perspective, and insight into what is happening around the globe. As
tensions heat up in the world's hotspots, you can follow these events on the radio, but you need an accurate
and comprehensive radio guide to know where and when to tune in to hear the action. If you are using our
SDRs to navigate the spectrum, you will definitely like the Global Radio Guide from our friends at Teak
Publishing.

Software Defined Radio Package (Change log) | Download |

This package contains:

« SDR# (SDRSharp) revision 1855 (2022-03-26) - The best free SDR software for Airspy and RTL-SDR dongles!
« Airspy drivers

« HackRF driver

« USRP driver

» RTL-SDR driver (manual installation script)

If you are looking for the last unskinned SDR# build, check here. For the latest SDR# build with collapsible
panels check here. For the latest dotnet 4.x build (1784) check here. These packages also contain the legacy
hardware support tools. The last dotnet 5.x build (1831) can be found here.

SDR# SDK for Plugin Developers | Downiosd

This package contains a zero-setup Visual Studio 2022 solution with a few plugin examples from the main
software distribution. These examples illustrate the Graphical and DSP APIs in many scenarios along with full
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https://www.youtube.com/watch?v=rUwRt5qn-6U
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* GNU Rad gnal processing blocks
Using GNU Radio Companion Pc ouTube video

® Thanks to Willem Schreuder, ACOKQ & Rocky Mountain Ham University

www.rmham.or -content /uploads /2022 nuradio.pdf



https://www.gnuradio.org/
https://www.youtube.com/watch?v=ufxBX_uNCa0
https://www.rmham.org/wp-content/uploads/2022/04/gnuradio.pdf

® From https://gnuradio.org Getting Started

\\; GNURADIO INSTALLATION

O * Select Installing GNU Radio

O EJ https://wiki.gnuradio.org/index.php/InstallingGR

B & @ & N DO B

Visited @} My LastPass Vault @} Mail - Financial Secret... m AmateurRadio.com « ... £ Equatorial Adapter for ... E Solar Conditions and .. : LISIRD S ScienceAlert: The Best ... Helio4Cast 0 PD board - Agile boar.. " v21,5.1 Unanet — Das...

ZOMSEN ENy Hauio

$ sudo dnf install gnuradio

Windows [edi
See the Conda install guide or radioconda® to install GNU Radio 3.8 or newer on Windows.

If you need to install GNU Radio from source refer to the Windows install guide.

Note: GNU Radio support on Windows is improving significantly but remains less tested and there are known problems and even significant bugs which affect regular usage of GNU Radio Companion. Please report bugs on the GitHub Issues paged and if you have

Windows development experience please consider investigating some of the known issues&.

® https://github.com/ryanvolz /radioconda

O Ej https://github.com/ryanvolz/radioconda
istPass Vault @3 Mail - Financial Secret.. {[) AmateurRadio.com«.. # Equatorial Adapterfor.. k& Selar Conditions and... b LISIRD &/ ScienceAlert: The Best .. Helio4(
‘= READMEmd
repusiwry.
Download

Radioconda installers are available here: https://github.com/ryanvolz/radioconda/releases.

os Architecture  Installer Type Download
Linux x86_64 Command-line  radioconda-Linux-x86_64.sh
macOS x86_64 Command-line  radioconda-MacOSX-x86_64.sh
macOS x86_64 Graphical radioconda-MacOSX-x86_64.pkg

Windows x86_64 Graphical radioconda-Windows-x86_64.exe

Install



https://gnuradio.org/
https://github.com/ryanvolz/radioconda

GNURADIO COMPANION — 2M NBFM RECEIVER

‘_q-‘_-*_'_;x L‘TIEJ

Options
Output Language: Python
Generate Options: No GUI
Run Options: Run to Completion

» Impairment Models
» Instrumentation
b 1Q Balance
v Level Controllers
AGC
ACC2

RTL-SDR Source AGC3
Syne: Unknown PPS CTCSS Squelch

Number Channels: 1

Sample Rate (sps): 1M

Cho: Frequency (Hz): 146.55M

cho: Frequency Correction (ppm): 0
Cho: DC Offset Mode: 0

Cho: 1Q Balance Mode: 0

cho: Gain Mode: True

Cho: RF Gain (dB): 10

Low Pass Filter
Decimation: 10
Gain: 1

H Sample Rate: 1M
Cutoff Freq: 25k

Transition Width: 1k
window: Hamming
Beta: 6.76

Simple Squelch
Threshold (dB): -30
Alpha: 1

NBFM Receive
Audio Rate: 25k
Quadrature Rate: 100k
Tau: 75u
Max Deviation: 3k

Audio Sink
Sample Rate: 25k

Feed Forward AGC
Moving Average
Mute

Power Squelch
Rail

Sample and Hold

Simple Squelch
Standard Squelch
Threshold
i » Math Operators
alUallalalUalalUalalUalalaUalaUalalalalal- = |4 » Measurement Tools
allallallallalJalJalallallallalalUalalalalUalal- Imports b Message Tools
allalalalalalalalaUallalalalalalalallal- . :

Variables » Misc

plallaUalUalalUalUalalalalalUalUalalaUalau- ) Modulat
BlalalalalalaUalalalalalaUalalalalal- odula 'EHS
» Networking Tools

Cho: IF Gain (dB): 20
cho: BB Gain (dB): 20

alallalUalUalalalalalalalalalalalalalau-
alJallalalUalalalal » OFDM

=== Done « I







* Thanks to E 1tain Ham University

O ® Detailed installation instructions for Raspberry Pi available at
/3 :/ /www.rmham.or -content /uploads /2022 /04 /Practical SDR.pdf



https://www.rmham.org/wp-content/uploads/2022/04/PracticalSDR.pdf
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QpenWEb RX((Q) Home News Documentation Community Receiverbook GetOpenWebRX ~

OpenWebRX Raspberry Pi SD card images

O File name Last modified
2021-08-03-OpenWebRX-full.zip 03.08.2021, 14:33 ﬁ)

archive/

—

\ experimental/




WebRX

gnagement

/\

* |If you have co : for Windows computer you can now
run the RPi “headless”

O ® Disconnect monitor, keyboard & mouse

%



https://github.com/jketterl/openwebrx/wiki/User-Management
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® Tuning with sse wheel
* Adaptable to any rig with CAT interface

- ® Logging software (Log4OM) automatically receives frequency and mode information

/JCInd does QRZ lookup when callsign entered



-~

23456789

-107.5dBm SNR: -- dB

410 420 430 +40 +50 +80

SDRuUNoO MAIN sp

Span 388.9 kHz FFT 8192 Pts RBW 47.47 Hz Marks 2 kH

Mode

Description

T T T
14000 14020 14/

20m band framed

sp+WF COMBO

SETT.

0 (=] [Esezn] meei

Sdr: 5%
[

T | ORI

T T
14060 14080

T T
14100

T T T T I 1
14120 14140 14160 14180 14200 14220

T
14260

T T
14280 14300

T T T
14320 14340 14360

14240
i
i
o |
|}
e
1 3 : S =
: _ y 0 oo fSi
5/8/2022 4:10:32 PM UTC
‘< zoom > VPO < REW > SQLC THR. i N } L w
S e S Twem e [0 0= x| Lo 0-001= Ix [0-00 i
i STEP: “107.5 asm| 203 Bl ol Span 12 kHz FFT 620 Pts RBW 5.68 Hz Marks 200 H o, et iz e
!mwn;uls&asm i : Lla._lnﬂﬂg 13 N[ 50 1000.0] n3[__50] 2000.0]
vy :4.9.19 = [eow RS, e p— n2[__ 50 1500.0] na[_50] [ 2500.0]
mope [ AM | [Sam M ow ose |[(ise | M [orerma] oS Bands MHZ A soFTFITER [ SOFT | 2800
VFO - QM FM MODE cw op FILTER NB  NOTCH ,2560 — !130 AN PN St NS 8y A AR A A A P . — e
e e T T D 5
JEIZH (w7 ] [ewex] (2800 | [2200 | [wew | [wens — 200 -4000 -2000 2000 4000 60 8 [ a9
(s ] [ = IR B [ e | P Y s N e
[cwaze] [BET ~eorr JIETSEN] —_—— cwe [ 59
- — -
[murE] -102 dBm AGC 30 20 17 | orF | [te[ 300
i —— [[a7c] [mono] [rus-nw] [posee [ {Hc ] 3000]
1
SDR Play voeee i | IEEN [Stow | - Slear Enter —o- "< zoom > ; gy sk . [ag|
. » 10:10 AM
P 0 H ® O O S @am BER S® e« oS tH S A 5/8/2022




