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uradio on Windows 10 64-bit OS. /K-

—— NTMS

NTMS.ORG

* Must be x86 64 type processor (not ARM).

* Prebuilt Windows Installer (MSI file) image.
* You don’t need to compile or build anything, just install.

* From MUD-workshop supplied USB stick.

e Latest version available at:
http://www.gcnhdevelopment.com/gnuradio/downloads.htm

e Limitation: Pre-built image only supports radios that
the maintainer chose to include.

* Several widely popular radios are included.
* You cannot (easily) add new modules or radios.
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ave b Audio
Block Search
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Variable (+Compile first if out-of-date)

1D: samp_rate
Value: 32k

Byte Operators
Channel Models
Channelizers

e BlOCKS

Debug Tools
Deprecated
Digital Television

Signal Source
Sample Rate: 32k
O Waveform: Cosine
Frequency: 1k
Amplitude: 1
Offset: 0

QT GUI Frequency Sink
FFT Size: 1.024k

Center Frequency (Hz): 0
Bandwidth (Hz): 32k

Equalizers

Error Coding
FCD

File Operators
Filters

Low Pass Filter
Interpolation: 1
Gain: 1
o [J| Sample Rate: 32
U I Cutoff Freq: 2k l— ____________
Transition Width: 1k
Window: Hamming
Beta: 6.76

Fourier Analysis
GUI Widgets

Impairment Models

Noise Source
Noise Type: Gaussian
Amplitude: 1

Seed: 0

Instrumentation

Level Controllers
Math Operators

Measurement Tools
Message Tools

Misc

Modulators
Networking Tools
NOAA

OFDM

Packet Operators

Pager
Peak Detectors

[<<< Welcome to GNU Radio Companion 3.7.13.4 >>> d Resamplers

Value

Block paths: ) » Imports Stream Operators
C:\Program Files\GNURadio-3.7\share\gnuradio\grc\blocks < variables Stream Tag Tools

X+ 4

Symbol Coding

Loading: "C:\Users\nonAdmin\Desktop\exercise 2a.grc" 4 samp_rat 32000
>>> Done H -
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Options
1D: top_block
Generate Options: QT GUI

Variable
1D: samp_rate
Value: 32k

Signal Source
Sample Rate: 32k
O Waveform: Cosine
Frequency: 1k
Amplitude: 1
Offset: 0

Noise Source
Noise Type: Gaussian
Amplitude: 1

Seed: 0

[<<< Welcome to GNU Radio Companion 3.7.13.4 >>>

Block paths:

lLoading: “C:\Users\nonAdmin\Desktop\exercise 2a.grc"
I>>> Done

C:\Program Files\GNURadio-3.7\share\gnuradio\grc\blocks

Compile

Throttle
B L L

QT GUI Frequency Sink
FFT Size: 1.024k

Center Frequency (Hz): 0
Bandwidth (Hz): 32k

Low Pass Filter
Interpolation: 1
Gain: 1

» Sample Rate: 32k
= . Cutoff Freq: 2k
Transition Width: 1k
Windo w: Hamming
Beta: 6.76
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Audio

Boolean Operators
Byte Operators
Channel Models
Channelizers
Coding

Control Port
Debug Tools
Deprecated
Digital Television
Equalizers

Error Coding

FCD

File Operators
Filters

Fourier Analysis
GUI Widgets
Impairment Models
Instrumentation
Level Controllers
Math Operators
Measurement Tools
Message Tools
Misc

Modulators
Networking Tools
NOAA

OFDM

Packet Operators
Pager

Peak Detectors
Resamplers
Stream Operators
Stream Tag Tools
Symbol Coding
Synchronizers
Trellis Coding
Type Converters
UHD
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Each block must know about the sample rate of the samples coming into
it.

Some blocks can change the sample rate.
* For example ‘decimation’. ‘Keep one-in-N’
* Make sure you low pass filter before decimation or you violate Nyquist !

Gnuradio creates a default variable samp_rate.

* If you have interpolation or decimation, you may need multiple sample rate
variables because you have several different sample rates at the same time in
your flowgraph.

* Many gnuradio blocks combine some function with decimation.
* For example Low-Pass-Filter has adjustable decimation.

Tip: Reduce the sample close to the source in your flowgraph to reduce
PU workload.
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* Filters. General types: Lowpass, Bandpass, Highpass.
* Pre-made filter types available.
e Can make custom filters if necessary.

* Transfer function defined by the taps.

* Pre-defined filters use pre-created taps. Fast & easy way to
implement standard filters.

GRC includes a filter designer GUI. Use it to create taps.
* Tools > Filter Design Tool
Large # taps substantially increases computational resources.

Real taps = both positive and negative frequency response.
Complex taps = single-sided frequency response.
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e Add

* Adds two signals sample-by-sample.
* Multiply

* Multiply two signals sample-by-sample.

* Implements mixer (frequency shifter) or Gain / Attenuate.
* Convertors

* Float > Complex

* Complex =2 Float
e Stream = Vector

e GUI : scope, spectrum analyzer, constellation, waterfall.
 Many more. Explore on your own.
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GUI control to GUI control — Tune « 96 ksps (radio) / 48 ksps (soundcard) =
Tune the shift GUI control - the Passband shift decimation by 2.
oscillator. Volume. oscillator. + Note the sample rate matches what was
Options QT GUI Range QT GUI Range Variable T feee recorded
ID: top_block ID: Tune ID: Volume ID: samp_rate ID: PasshandTi
Generate Options: QT GUI Label: Tune Default Value: 1 Value: 9_6k Labealsf’ ba\;r;e
Default Value: 0 Start: 1 Defa .It zssl 0
) ) . Start: -48k Stop: 20 P
Oscillator to shift the signal. | stop: 4sk Step: 1 e Observe the entire 96k shifted
Step: 250 B
Signal Source P Step: 250 passband
Sample Rate: 96k
Waveform: Cosine e QT GUI Frequency Sink
|: Frequency: 0 I_ __________________ - Multiply Const g~~~ —- FFT Size: 1.024k
Amplitude: 1 T T Constant: 10k Center Frequency (Hz): 14.24M
offse:0 |  pmmmm—mmm——-- - Bandwidth (Hz): 56k
Tune the
. ';'6': Source received signal i Multiply Const_ ) i Audio Sink
ile: ..._96k_. _center . o
Repeat:Yes @ T TTTTT frequency Complex To Float Constant: 1 Sample Rate: 48KHz
Add begin tag: () Listen on
Play a recorded file, e [ S— Keep Real part, throw soundcard,
. ow FPass riuter .
Repeat (until manually stopped). ST away Imaginary part. Set sample rate to
Gain: 1k J_’"' - 48 kSpS
I Sample Rate: 96k I_ o Signal Source
Cutoff Freq: 1.5k —— - Sample Rate: 48k
Transition Width: 300 | Waveform: Cosine
Window: Hamming | = TTTTTTTTTTTTTTTT T T OIS _I Frequency: 0 ]
Beta: 6.76 Amplitude: 1
Offset: 0

Passband +1.5 KHz (3 KHz wide). Tunable

+/- 6 KHz. Decimate by 2, Gain = 1000 Shift passband -6 KHz to + 6 KHz
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* Loop
* Transmit Recorded File (Call Sign and Beacon Info)
* Wait 2 Seconds
* Receive Mode and Record to File for 20 Seconds
* Wait 2 Seconds

Transmit Recorded File (Call Sign and Beacon Info)
* Transmit Recorded File (Rx Recorded File)
* Wait 2 Seconds
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(TX)

Measuring Loss vs. Frequency

( Good 50 ohm match )

Attenuato

SDR
(RX)

r

Step 1:
measure Back-
to-back
response

Attenuato

r

( Good 50 ohm match,
prevent receiver overload /
damage )

[

Step 2:
measure DUT
response

Test Device:
Cable
Connector
Filter
Mixer
Antenna
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Step 3:
compute
difference
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Filter
Bank

SDR Radio

SD Single Board Relay Select Filter per band
Card Computer

SBC operating system
+ Gnuradio
+ File containing audio for beacon (Voice-SSB, CW, FT8, etc.)
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ERASynth Micro

I12C CTRL (Optional)

For Testing as LO \
10 10.2 GH GPS Slave 10 MHz
0525021 Clock
500 —
z Power AMP Lo
<A < IF A/D D/A
a — MixerTX | [<— Converter
LNLE SDR
T - - HF — 6 GHz
@ PreAMP CTRL -
L SDR 1
- Microwave 100(0) MB
200Q Transverter Shack uP
GNU Radio




North

10 GHz Transverter Testbed (R

Microwave

Pluto Requires Linux

S —




North

Texas

QRadiolLink

Microwave

Society

Spectrum | Base station  Link services  Geo services Setup Logs

)
-35
-40
-45
)
-55

10489.540 10489.561 10489.579 10489.600 8 10489.700 10489.720 10489.740 10489.760 10489.780 10489

| T . : ,
l\l
(|

Sample rate ROV VR FFT size PEIVPEERY Peak hold FFT Averaging Peak detect 15 v

E E =

\ \ y y \ \

@& @& @y - @ & @ & - a4 »
squelch Volume TX gain RX gain Clarifier

. ‘ 1089720 || O ORX
O000 Kldnl * %
- w0 G Oou o1x




Adrian Musceac YO8RZZ

Texas

FT8 on 2M with GNU Radio [ws

Microwave
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FT8 with the Pil*th{toSDR on the 2 meters band

By drnéun 13 January 2020, in category Amateur radio

W FT8, digital modes

FT8 with the PlutoSDR on the 2 meters band




