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HOTSPOTS and Digital Radio

Here’s Where The Fun Begins!



HOTSPOTS and Digital Radio

Multiple Radios and Multiple Modes



What is a Hotspot?
 Internet Gateway for Digital Communications with Amateur Radio

 Multi-mode Digital - D-Star, P25, DMR+, YSF and NXDN

 Big Three - D-Star,    DMR,    C4FM Fusion for Yaesu Radios

 What it’s not.

 Digital Communications Only.   Not FM Analog

 If you want FM Analog Communications get an Allstar Node.

 Allstar SHARI Node or Node Ventures ClearNode



Two Types of Hotspots

openSPOT 4 and Pi-STAR





openSPOT by SharkRF
https://www.sharkrf.com/



Cross Mode – OR - Direct

!

Choose Your Server!Choose Your Radio!



SharkRF link -> No Radio Required



https://www.pistar.uk/ 

In 2014 Andy Taylor (MW0MWZ) wrote Pi-Star and integrated it with Raspbian which was 
the Operating System which ran on a Raspberry Pi. 

The new Raspberry Pi Operating System is now called Raspberry Pi OS.  

Raspberry Pi OS is based on the Linux Debian Operating System.

The Debian Linux OS versions have code words associated with each version
named after characters in the Disney Pixar Movie “ToyStory”

The old unsupported version of Pi-Star was written for Debian 8 (jesse)

The most common version of Pi-Star is written for Debian 10 (buster)

December 2023 Andy produced a new version of Pi-Star that runs on Debian 11 
(bullseye)

February 10, 2024 Andy released a Beta version of Pi-Star that runs on Debian 12 
(bookworm)



https://www.pistar.uk/ 

The most common version of Pi-Star is written for Debian 10 (buster) 
     Pi-Star 4.1.8

December 2023 -  Andy produced a new version of Pi-Star that runs on Debian 11 
(bullseye)  Pi-Star 4.2.1

February 10, 2024 -  Andy released a Beta version of Pi-Star that runs on Debian 
12 (bookworm) Pi-Star 4.3.0



https://www.pistar.uk/downloads/

A very old common version of Pi-Star was ver. 3.4.17 Debian 8 (jesse)

Current Common version of Pi-Star is ver. 4.1.8  -  Debian 10 (buster)

December 2023 Andy produced a new version of Pi-Star that runs on Debian 11 (bullseye)

  Pi-Star ver. 4.2.1 runs on Debian 11 (bullseye)

Pi-Star Beta ver. 4.3.0 based on Current Debian 12 (bookworm) - https://www.pistar.uk/beta/

March 2024 





WPSD – “W0CHP Pi-Star Dash”
               A New Pi-Star Fork 



WPSD – “WØCHP Pi-Star Dash”
               A New Pi-Star Fork 

 WPSD first released in 2020 – Was called “WØCHP Pi-Star Dash” by Chip, W0CHP.

 Starting in 2024 although based on Pi-Star, that name has been dropped. 

 WPSD =    WPSD Plausibly Stands for Divergence

 More code.  Takes more resources.  Needs a faster Raspberry Pi. 

 Dashboard is very similar but there are more features.  

WPSD = WPSD Plausibly Stands for Divergence 



WPSD – “WØCHP Pi-Star Dash”

             https://w0chp.radio

WPSD = WPSD Plausibly Stands for Divergence 



WPSD – “WØCHP Pi-Star Dash”

             https://w0chp.radio

WPSD = WPSD Plausibly Stands for Divergence 



Configuration and Navigation Demo



Configuration and Navigation Demo



openSPOT Demo
https://www.sharkrf.com/



A Little Bit About Raspberry Pi Hotspot Hardware



Compare Two Pi-Star Hotspots

ZUM Radio Elite 3.5
Raspberry Pi 4

Nextion Display

$249.95

ZUM Radio Mini 1.3 OLED
Raspberry Pi Zero 2WH

OLED Display

$174.95



 Raspberry Pi Hotspot Typical Hardware

 Raspberry Pi Zero W

MMDVM HAT - - Multi Mode Digital Voice Modem

OLED DISPLAY

SD Card

Raspberry Pi Case -  ie C4Labs or Jumbospot Case

 Raspberry Pi 3B+ or 4

MMDVM HAT

Nextion 2.4 or 3.5 inch Display

SD Card

Raspberry Pi Case

A Little Bit About Raspberry Pi Hardware



A Little Bit About Raspberry Pi Hardware



Raspberry Pi 3 and 4

Raspberry Pi 3 Model B+ - 2018 Raspberry Pi 4 - 2019



Raspberry Pi 3 and 4



A Little Bit About Raspberry Pi Hardware



Raspberry Pi 

Zero vs. Zero W vs. Zero 2 W



Raspberry Pi Zero Hardware



Duplex Hotspots

 Duplex Hotspot with MMDVM Duplex Hat

 DMR Modulation takes advantage of Timeslot 1 and Timeslot 2

 Fusion or D-Star are not able to use Duplex functionality

 Stick to Simplex Hotspot with D-Star and Fusion



Let’s Build a Hotspot

 Recommend Toshen’s KE0FHS Pi-Star Guide

“Playing With Pi-Star”  -

 https://amateurradionotes.com/pi-star.htm

Gather Items:

• Pi-Star Software– You’ll want to download the one for the Rpi - 
https://www.pistar.uk/downloads/

• WiFi (wpa_supplicant) Configuration File – WiFi Builder - 
https://www.pistar.uk/wifi_builder.php

• Blank microSD Card – Class 10/UHS-1 – backup data first if needed
• MicroSD to SD Card Adapter (Optional – depends on your PC)
• Raspberry Pi 
• Raspberry Pi Power Supply of 2 amps or greater
• PC with SD Card or MicroSD Card reader/writer
• SD Card Imaging Tool

• Balena - https://etcher.balena.io/

https://amateurradionotes.com/pi-star.htm
https://www.pistar.uk/downloads/
https://www.pistar.uk/wifi_builder.php
https://etcher.balena.io/


Download Pi-Star
https://www.pistar.uk/downloads/



Imaging the SD Card

 Balena Etcher - https://etcher.balena.io/

 Use High Quality SD Card. 

https://etcher.balena.io/


Use The Pi-Star WIFI Builder

  "wpa_supplicant.conf"  Wi-Fi Configuration File

 Use Pi-Star WIFI Tool -  https://www.pistar.uk/wifi_builder.php

 Download the file and copy onto the "Boot" volume of your Pi-Star SD card 

https://www.pistar.uk/wifi_builder.php


Boot up Pi-Star

Open your web browser and open the Pi-Star Interface:

 http://pi-star/  

 http://pi-star.local 

 Not working?   Find the IP Address from your router

 Still not working.  Use Angry IP Scanner - https://angryip.org/

 Scan your network for live devices with open port of 80

https://angryip.org/


Login to Pi-Star Web Interface

http://pi-star.local 

Login with

User ID -  pi-star

Password - raspberry



Configure your Pi-Star Hotspot



BER - Bit Error Rate

 What is the Bit Error Rate?

If your digital radio transmitter is not exactly on the same frequency of your 

hotspot, you can experience audio drop out and/or distorted audio. The 

alignment procedure to resolve this is cumbersome in the older version of Pi-Star.

 It’s so much easier in the later versions of Pi-Star

 Measuring the BER

Log into your MMDVM hot spot and select  Dashboard  from the top menu.

Key your transmitter for approximately 3 seconds on a not-so-busy reflector

Under 1.0% is acceptable but should be as close to 0.0% as possible.



BER – Bit Error Rate



BER on Old Pi-Star ver 3.17

Trial and Error



BER Calibration Tool

on New Pi-Star ver 4.18



W0SUN Favorite Hotspots

 openSPOT4 Pro from sharkRF - $305.00 - https://www.sharkrf.com/

 ZUM Radio Elite 3.5 - $250.00  - https://www.hamradio.com/

 TGIFSPOT 3.5 inch Nextion - $368.00 - https://www.tgifspot.com/

 Assemble your own – be unique

 TGIF Junior Spot - $179.00 – 

 ZUM Radio Mini 1.3 OLED ZUMspot Kit - $175.00 – 

 Any Jumbospot or MMDVM Hotspot or Kit - $108 to $120 – Amazon or eBay



Thank You!



https://www.radioid.net/register


BlueDV and ZUMspot USB Stick


	Slide 1: Hotspots
	Slide 2: HOTSPOTS and Digital Radio Here’s Where The Fun Begins! 
	Slide 3: HOTSPOTS and Digital Radio Multiple Radios and Multiple Modes 
	Slide 4: What is a Hotspot?
	Slide 5: Two Types of Hotspots openSPOT 4 and Pi-STAR
	Slide 6
	Slide 7: openSPOT by SharkRF https://www.sharkrf.com/ 
	Slide 8:  Cross Mode – OR -  Direct
	Slide 9: SharkRF link -> No Radio Required
	Slide 10:  https://www.pistar.uk/ 
	Slide 11:  https://www.pistar.uk/ 
	Slide 12:  https://www.pistar.uk/downloads/
	Slide 13
	Slide 14: WPSD – “W0CHP Pi-Star Dash”                A New Pi-Star Fork 
	Slide 15: WPSD – “WØCHP Pi-Star Dash”                A New Pi-Star Fork 
	Slide 16: WPSD – “WØCHP Pi-Star Dash”              https://w0chp.radio
	Slide 17: WPSD – “WØCHP Pi-Star Dash”              https://w0chp.radio
	Slide 18: Configuration and Navigation Demo
	Slide 19: Configuration and Navigation Demo
	Slide 20: openSPOT Demo https://www.sharkrf.com/ 
	Slide 21: A Little Bit About Raspberry Pi Hotspot Hardware
	Slide 22: Compare Two Pi-Star Hotspots
	Slide 23: A Little Bit About Raspberry Pi Hardware
	Slide 24: A Little Bit About Raspberry Pi Hardware
	Slide 25: Raspberry Pi 3 and 4
	Slide 26: Raspberry Pi 3 and 4
	Slide 27: A Little Bit About Raspberry Pi Hardware
	Slide 28: Raspberry Pi  Zero vs. Zero W vs. Zero 2 W
	Slide 29: Raspberry Pi Zero Hardware
	Slide 30: Duplex Hotspots 
	Slide 31: Let’s Build a Hotspot
	Slide 32: Download Pi-Star https://www.pistar.uk/downloads/
	Slide 33: Imaging the SD Card
	Slide 34: Use The Pi-Star WIFI Builder
	Slide 35: Boot up Pi-Star
	Slide 36: Login to Pi-Star Web Interface
	Slide 37: Configure your Pi-Star Hotspot
	Slide 38: BER - Bit Error Rate
	Slide 39: BER – Bit Error Rate
	Slide 40: BER on Old Pi-Star ver 3.17 Trial and Error
	Slide 41: BER Calibration Tool on New Pi-Star ver 4.18
	Slide 42: W0SUN Favorite Hotspots
	Slide 43: Thank You!
	Slide 44: Get A DMR ID https://www.radioid.net/register 
	Slide 45: BlueDV and ZUMspot USB Stick

