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Recommended Preparation
If youôve never touched Python before, head straight to learnpython.org and go through the 
ñLearn the Basicsò lessons. Now. Seriously. It doesnôt get any easier than this, programs 
actually run, but in the browser, no installation necessary.

If you prefer paper, Python for Kids by Jason R. Briggs is surprisingly good for adults, too.

As usual, Google, YouTube, Udemy, etc. are your friends. Find something that suits your style.

Get either an ADALM2000 or ADALM Pluto, follow installation directions.
ï Install Putty (https://www.putty.org/) or use your favorite terminal, log in to 192.168.2.1 (user: root pw: 

analog)

ï Run iio_info and observe.

ï Run ñps | grep iiodò to see the thing that lets you connect remotely

ï On your local machine, open a command prompt, run ñiio_infoò and watch it fail

ï Run ñiio_info ïn 192.168.2.1ò and compare!

A fairly complete exercise on bringing up RPi + ADXL345:

https://wiki.analog.com/university/labs/software/iio_intro_toolbox 

Github repo for code / flowgraphs in this session:

https://github.com/mthoren-adi/gnuradio_projects/tree/grcon_2020
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https://www.putty.org/
https://wiki.analog.com/university/labs/software/iio_intro_toolbox
https://github.com/mthoren-adi/gnuradio_projects/tree/grcon_2020


Motivation: Uses for ñrawò Python along side 

GNURadio applications

Automation, characterization, integrating GR with lab equipment

Devices not supported in GNURadio

Working around GR block limitations (partial / incomplete hardware 

interfaces)

Convenience

GUIs
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Direct GNURadio

support J

No GNURadio

support L
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Move complicated 

GUIs outside of GR



Agenda
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1. Overview of hardware ïADXL345 Pmod board, connections to the Raspberry Pi expansion header, Power, Network, etc.

2. Overview of whatôs on the ADI Kuiper Linux SD card ïdrivers precompiled into kernel, libiio / gr-iio pre-installed. Basically, everything to get you to 

the point where you can see the accelerometer from within GNU Radio.

3. Example ñHello (physical) World!ò application: GnuRadioADXL345-o-scope (IIO Attribute blocks feeding QT Time Sink)

4. Using embedded Python blocks

a) ADXL345 controlling VCOs as proof-of-concept

b) Using libiio to communicate with devices from within block

c) Establish communication to external Python programs

5. Getting around GR Block limitations with Python (ADALM2000)

6. Python interfaces to other ñradio-ishò parts (ADAR1000 microwave beamformer, AD9166 DAC, ADF4371, etc.)
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First set of exercises at learnpython.org
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Toolbox item: Python environment
There are lots ïlargely a matter of preference.

Anaconda, PyCharm

ñrawò installation (Mac, Linux)

Jupyter Notebook
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Too many choices? No problem! Kuiper 

comes with one (Thonny)
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ADXL345 + Rpi +GNURadio = 

Worldôs Silliest Theremin*
Why ADXL345?

Linux driver exists, and itôs in the IIO framework

Cheap Pmod

Easy to connect w/ Schmartboard jumpers

A human is a perfectly adequate signal source
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Connect amplifier 

or headphones

*For the purists, Theremin-ish-like thingy.

Power (USB ɛ, C)

Display (optional if 

connecting via VNC)

Network, keyboard, mouse

(Wireless works, too)

Alternate Hardware 

Connectivity option
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Hardware Connections
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Pin Mapping:

GPIO19 ź INT2

CS0 ź ~SS

COPI ź COPI

CIPO ź CIPO

SCLK ź SCLK

GND ź GND

GND ź GND

3V3 ź VCC

3V3 ź VCC

Raspberry Pi 

Expansion Header
ADXL345 Pmod

(Connect w/ Schmartboard 5ò female jumpers)

COPI

CIPO

COPI

CIPO

CIPO

COPI
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Toolbox Item: 

ADIôs own variant of Raspbian!

All appropriate Linux device drivers for ADI/LT parts enabled

Software libraries: the libiio, libm2k, pyadi-iio

GNURadio

IIO Oscilloscope

Documentation / instructions: https://wiki.analog.com/resources/tools-software/linux-

software/adi-kuiper_images

Point config.txt to appropriate Device Tree Blob Overlay

For GRCon session (ADXL345): dtoverlay =rpi - adxl345

Pro Tip: run iio_info to check that connected hardware was found
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All Python Compatible
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https://wiki.analog.com/resources/tools-software/linux-software/adi-kuiper_images

