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WHY BuIiLD A RADIO HoTsPOT?

e Can be more cost effective that buying pre-configured if you already
have a raspberry Pi to use

* May live in an HOA or assisted living with no antenna’s

 Want to get into digital radio communications and work the world with
your new Technicians license.

For Me:
 Wanted to try WPSD Radio Hotspot Interface
 Had a couple of Raspberry Pid4b’s on the shelf



CHALLENGES

Heat generated by the Pi 4b can be high
Case with Fan and Access to 40 Pin GPIO Header

Connecting fan power and mounting MMDVM on same
set of pins

Finding a supported MMDVM Hat for Pi 4b



THE CASE

Vilros Raspberry Pi 4 Compatible Case with Built in Fan (Clear Transparent)
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- Access to GPIO Pins
- Cooling fan



A SUPPORTED MMDVM HAT

AURSINC MMDVM Hotspot Board (V1.5.2) + Antenna Support UHF VHF Supports P25, DMR,
YSF, DSTAR, NXDN, POCSAG for Raspberry Pi-Zero W, 2W, Pi 3, 3B, 3B+, 4, 5 (with OLED)
* Simplex Board with single antenna and 0.9 inch OLED

Choice 1: Remove R1 and
then it could be compatible
4b/4a - \. '

OLED Connection Diagram
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SurPPORTED MMDVM HAT DELETED PINS

3v3 Power 5v Power
GPIO 2 g2¢c1 sDA) 5v Power

s e PCM - Pulse-code Modulation

. GPI1O 15 uarTt rx)

M0 17 © 12 GPIO 18 (ak

PCM (Pulse-code Modulation) is a digital representation of sampled analog.
On the Raspberry Pi it's a form of digital audio output which can be understood

o = et by a DAC for high quality sound.
GPIO 22 * GPIO 75
Jv3 Power SPl0 24
GPIO 10 (spio mosn B 5 nd D EtﬂilS
GPIO 9 (spio miso) GPIO 25
GPIO 11 (sPwo scLk) MO 8 (sPio cED)  Uses 4 GPIO pins
GPIO 7 (cmocE1) = DAC = Digital to Analog Converter

GPIO & (eEPROM SDA) GPIO 1 (eeprom =L
<SPI0 5 & d

GPIO 6 GPIO 12 (pwmo)
GPIO 13 (pwmn) G nd

GPIO 18 Fs) GPIO 16

GPIO 26 WO 32 GPIO20 om) N
G id . o 40 GPIO 21 jpouT)




MoUNTING MMDVM AND POWERING FAN

* Required riser to get the MMDVM Hat high enough for fan to work
» Also needed to connect 5v power pins to MMDVM and fan simultaneously




ASSEMBLY
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CLEARANCE

« MMDVM sits roughly %2 inch above fan for air flow
* Ensure when seating MMDVM Hat that Hat Solder points do not contact pins
* My Typical Operating Temp between 97 & 109 deg F (Pi4 Range is -4 to 167 F)
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SMALL SCREEN

 |nformation can be difficult to see

—————

j ‘ wlan@:192.168.1.180
%] Temp: 1862F » 39¢




WHY WPSD

User-Friendly interface over the base Pi-Star

2 Update available!

WPSD Dashboard for KD3RVR

& Profiles  (?Live Caller EBSimpleView = Sysinfo &Admin

CPU Load CPU Temp Memory Usage Disk Usage Network Traffic

Radio Status TX/RX Freq. Radio Mode Modem Port Modem Speed TCXO Freq. Modem Type

TX: YSF

Mode Status Current / Last Caller Details

Callsign Country Location Target Dur(s)

>< - ( ! TX 22+ sec

Gateway Activity 2 Display TG Names Caller Details: # Hide Kerchunks:
Time (EST) Callsign Country Loss
Network Status : >
DMR Net

XDN

YSF2DMR

DMR Status
152 Enabled

DMR ID Local RF Activity
DMR CC Time (EST) Callsign Target




Vs PI-STAR DASHBOARD

Hostname: pi-star Fi-Star:4.1.8 f Dashboard: 20240307

Pi-Star Digital Voice Dashboard for KD3RVR

Dashboard | Admin | Configuration

Modes Enabled Gateway Acti

Time (EST) Mode Callsign Target 5rc | Dur{s) | Loss | BER
15:3@:21 Feb 26th [YSF  [NSYX (GPS)|DG-ID 37 at FCS89137 21.2 8.0%
15:29:52 Feb 26th [YSF  [WBEBKM (GPS)|DG-ID @ Net| 22.4 a% | 8.8%
15:28:15 Feb 26th YSF  [WASVI (GPS)|DG-ID 37 at FCS80137 Net| 18.6 a% | 98.8%
15:28:13 Feb 26th YSF  |KD3RVR (GPS)|DG-ID @ Net B.6 a% | 8.8%

Local RF Activity

Network Status
Time (E5T) | Mode | Calisign | "Target | 'Src | Dur(sy | BER | RSSI

Radio Info

Listening ¥SF
433,200020 MHz
433,200020 MHz

YSF Network

US-AMERICA-LINK

YSF2DMR

DMR 1D 317949181

YSF2DMR Master

BM 3184 United St..

Pi-Star [ Pi-Star Dashboard, ® Andy Taylor (MWOMWZ) 2014-2025,
indDDBGateway Dashbeard by Hans-1. Barthen (DLSDI),
MMDVMDash developed by Kim Huebel {DGSVH),

Need help? Click here for the Fecebook Group
or Click here to join the Support Forum
Get your copy of Pi-Star from here.



PARTS LIST & CosT

Total Project Cost = $116
* $70 if you already have a Raspberry Pi to use.

* MMDVM on Pi Zero W for roughly same cost but won't run
WPSD very well if at all. Requires Pi Zero 2W at minimum.

Case with Fan & GPIO Pins Exposed - $10

https:/(vaw.amazon.com/ViIros—Raspber}re/—ComgatibIe-BuiIt-Transparent/dp/BO7\_/KQCN98/ref:asc df_B07VK9CN98?mcid=5282b0a6e633301196b25dabb9600acO
&hvocijid=8314724879716453037-B07VKICN98-&hvexpln=73&tag= g/ﬁrod-20&I|nkCode:dfO&hvaa|d:721245378154&hvpos:&hvnetw:g&hvrand:8314724879716
453037&hvpone=&hvptwo=&hvgmt=&hvdev=c&hvdvcmdI=&hvlocint=&hvlocphy=9006581&hvtargid=pla-2281435176858&th=1

AURSINC MMDVM Hat with 0.9 inch screen & Antenna - $46
https://lwww.amazon.com/dp/B07VW819NW?ref=ppx_yo2ov_dt b fed_asin_title

Stacking Header Kit for 2x20 GPIO Pins - $14

https://www.amazon.com/GeeekPi-Stackin -Female-Raspberr%/-Specifications/dp/B(_)8GC18NMK/ref:sr 1 67crid=13E5CDPSAIL66&dib=eyJ2[joiMSJ9.JSDWSRjzL
t-AQhdTmwFUkkulAghhHvbo2QjchQXel60nkLB59F6q0a3ZX5QWyo00iPyKO-iaflli6JGeRWCe5AHPFWIib23NxI-Z0UT0exbnBwVvNgXODES6firPkshsvweRs7_ezm
CAADZVJYmamv-X8 ZQyAQgE(Sne-t5R8GXQuJ72812qpcrYiriBNXnT M6YT_LIHWPXelUPS9fRLLPOppuRHKOCWKZ BoviLrJFm3lvvh9rsRbler5XL3rjtCzm0Gov
RMhCxKWMJINOCFJ9fPO ™~ X3 nblhFscwh1h5vhkFrC2EysOXiEm827iKkaSi.DV\(iRVhXjMSN6NcIi(_JIIgNvt%SYwFaPLoKXO?b?HcCA.J_v_uh3grU\(detK zPqrdVPIX
UorBABPhg3COWddAOUR&dib_tag=se&keywords=Stacking+header+kit+for+pi+with+right+angle&qid=1736089545&s=electronics&sprefix=stacking+header-+kit+for
+pi+with+right+angle%?2Celectronics%2C72&sr=1-6

Raspberry Pi 4b 2GB - $46

https://vilros.com/products/raspberry-pi-4-model-b-1?variant=40809478914142&currency=USD&utm_medium=product_sync&utm s.ource:%oogle&utm content=sa
% organic&utm_cam al%n:szi\:g organic&tw_source=google&tw_adid=&tw_campaign=19684058556&gad_source=1&gclid=CjwKCAiAt4C-BhBcEiwA8KpOCaQHvpJ
I_Kye_nLOaS9T7-S8LPWZF0g384Pz7tr6MadH0jJSe10ghoCi-gQAvD_BwE


https://www.amazon.com/Vilros-Raspberry-Compatible-Built-Transparent/dp/B07VK9CN98/ref=asc_df_B07VK9CN98?mcid=5282b0a6e633301196b25dabb9600ac0&hvocijid=8314724879716453037-B07VK9CN98-&hvexpln=73&tag=hyprod-20&linkCode=df0&hvadid=721245378154&hvpos=&hvnetw=g&hvrand=8314724879716453037&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9006581&hvtargid=pla-2281435176858&th=1
https://www.amazon.com/Vilros-Raspberry-Compatible-Built-Transparent/dp/B07VK9CN98/ref=asc_df_B07VK9CN98?mcid=5282b0a6e633301196b25dabb9600ac0&hvocijid=8314724879716453037-B07VK9CN98-&hvexpln=73&tag=hyprod-20&linkCode=df0&hvadid=721245378154&hvpos=&hvnetw=g&hvrand=8314724879716453037&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9006581&hvtargid=pla-2281435176858&th=1
https://www.amazon.com/Vilros-Raspberry-Compatible-Built-Transparent/dp/B07VK9CN98/ref=asc_df_B07VK9CN98?mcid=5282b0a6e633301196b25dabb9600ac0&hvocijid=8314724879716453037-B07VK9CN98-&hvexpln=73&tag=hyprod-20&linkCode=df0&hvadid=721245378154&hvpos=&hvnetw=g&hvrand=8314724879716453037&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9006581&hvtargid=pla-2281435176858&th=1
https://www.amazon.com/dp/B07VW819NW?ref=ppx_yo2ov_dt_b_fed_asin_title
https://www.amazon.com/GeeekPi-Stacking-Female-Raspberry-Specifications/dp/B08GC18NMK/ref=sr_1_6?crid=13E5CDPSAIL66&dib=eyJ2IjoiMSJ9.JSDwSRjzL_tl-AQhdTmwFUkku1AqhhHvbo2QjchQXe160nkLB59F6q0a3ZX5QWyo0iPyK0-iaflIi6JGeRWCe5AHPFWib23NxI-Z0UT0exbnBwVvNgXODE6firPkshsvweRs7_ezmCAADZVJYmamv-X8_ZQyAQgSne-t5R8GXQuJ7zS1zqpcrYiriBNXnTZM6yT_LIHWPXe1UPS9fRLLPOppuRHKOcWKZ_BoviLrJFm3lvvh9rsRb1er5XL3rjtCzm0GovRMhCxKWMJnOcFJ9fP0__X3knb1hFscwh1h5vhkFrC2pysOXiEm8z7iKkmXSiDWiRVhXjMSN6NclidlgNvtQ5YwFaPLoKX07b7HcCA.J_vuh3grUvdSdtK7zPqrdVPlXUorBABPhg3COWddAOU&dib_tag=se&keywords=Stacking+header+kit+for+pi+with+right+angle&qid=1736089545&s=electronics&sprefix=stacking+header+kit+for+pi+with+right+angle%2Celectronics%2C72&sr=1-6
https://www.amazon.com/GeeekPi-Stacking-Female-Raspberry-Specifications/dp/B08GC18NMK/ref=sr_1_6?crid=13E5CDPSAIL66&dib=eyJ2IjoiMSJ9.JSDwSRjzL_tl-AQhdTmwFUkku1AqhhHvbo2QjchQXe160nkLB59F6q0a3ZX5QWyo0iPyK0-iaflIi6JGeRWCe5AHPFWib23NxI-Z0UT0exbnBwVvNgXODE6firPkshsvweRs7_ezmCAADZVJYmamv-X8_ZQyAQgSne-t5R8GXQuJ7zS1zqpcrYiriBNXnTZM6yT_LIHWPXe1UPS9fRLLPOppuRHKOcWKZ_BoviLrJFm3lvvh9rsRb1er5XL3rjtCzm0GovRMhCxKWMJnOcFJ9fP0__X3knb1hFscwh1h5vhkFrC2pysOXiEm8z7iKkmXSiDWiRVhXjMSN6NclidlgNvtQ5YwFaPLoKX07b7HcCA.J_vuh3grUvdSdtK7zPqrdVPlXUorBABPhg3COWddAOU&dib_tag=se&keywords=Stacking+header+kit+for+pi+with+right+angle&qid=1736089545&s=electronics&sprefix=stacking+header+kit+for+pi+with+right+angle%2Celectronics%2C72&sr=1-6
https://www.amazon.com/GeeekPi-Stacking-Female-Raspberry-Specifications/dp/B08GC18NMK/ref=sr_1_6?crid=13E5CDPSAIL66&dib=eyJ2IjoiMSJ9.JSDwSRjzL_tl-AQhdTmwFUkku1AqhhHvbo2QjchQXe160nkLB59F6q0a3ZX5QWyo0iPyK0-iaflIi6JGeRWCe5AHPFWib23NxI-Z0UT0exbnBwVvNgXODE6firPkshsvweRs7_ezmCAADZVJYmamv-X8_ZQyAQgSne-t5R8GXQuJ7zS1zqpcrYiriBNXnTZM6yT_LIHWPXe1UPS9fRLLPOppuRHKOcWKZ_BoviLrJFm3lvvh9rsRb1er5XL3rjtCzm0GovRMhCxKWMJnOcFJ9fP0__X3knb1hFscwh1h5vhkFrC2pysOXiEm8z7iKkmXSiDWiRVhXjMSN6NclidlgNvtQ5YwFaPLoKX07b7HcCA.J_vuh3grUvdSdtK7zPqrdVPlXUorBABPhg3COWddAOU&dib_tag=se&keywords=Stacking+header+kit+for+pi+with+right+angle&qid=1736089545&s=electronics&sprefix=stacking+header+kit+for+pi+with+right+angle%2Celectronics%2C72&sr=1-6
https://www.amazon.com/GeeekPi-Stacking-Female-Raspberry-Specifications/dp/B08GC18NMK/ref=sr_1_6?crid=13E5CDPSAIL66&dib=eyJ2IjoiMSJ9.JSDwSRjzL_tl-AQhdTmwFUkku1AqhhHvbo2QjchQXe160nkLB59F6q0a3ZX5QWyo0iPyK0-iaflIi6JGeRWCe5AHPFWib23NxI-Z0UT0exbnBwVvNgXODE6firPkshsvweRs7_ezmCAADZVJYmamv-X8_ZQyAQgSne-t5R8GXQuJ7zS1zqpcrYiriBNXnTZM6yT_LIHWPXe1UPS9fRLLPOppuRHKOcWKZ_BoviLrJFm3lvvh9rsRb1er5XL3rjtCzm0GovRMhCxKWMJnOcFJ9fP0__X3knb1hFscwh1h5vhkFrC2pysOXiEm8z7iKkmXSiDWiRVhXjMSN6NclidlgNvtQ5YwFaPLoKX07b7HcCA.J_vuh3grUvdSdtK7zPqrdVPlXUorBABPhg3COWddAOU&dib_tag=se&keywords=Stacking+header+kit+for+pi+with+right+angle&qid=1736089545&s=electronics&sprefix=stacking+header+kit+for+pi+with+right+angle%2Celectronics%2C72&sr=1-6
https://www.amazon.com/GeeekPi-Stacking-Female-Raspberry-Specifications/dp/B08GC18NMK/ref=sr_1_6?crid=13E5CDPSAIL66&dib=eyJ2IjoiMSJ9.JSDwSRjzL_tl-AQhdTmwFUkku1AqhhHvbo2QjchQXe160nkLB59F6q0a3ZX5QWyo0iPyK0-iaflIi6JGeRWCe5AHPFWib23NxI-Z0UT0exbnBwVvNgXODE6firPkshsvweRs7_ezmCAADZVJYmamv-X8_ZQyAQgSne-t5R8GXQuJ7zS1zqpcrYiriBNXnTZM6yT_LIHWPXe1UPS9fRLLPOppuRHKOcWKZ_BoviLrJFm3lvvh9rsRb1er5XL3rjtCzm0GovRMhCxKWMJnOcFJ9fP0__X3knb1hFscwh1h5vhkFrC2pysOXiEm8z7iKkmXSiDWiRVhXjMSN6NclidlgNvtQ5YwFaPLoKX07b7HcCA.J_vuh3grUvdSdtK7zPqrdVPlXUorBABPhg3COWddAOU&dib_tag=se&keywords=Stacking+header+kit+for+pi+with+right+angle&qid=1736089545&s=electronics&sprefix=stacking+header+kit+for+pi+with+right+angle%2Celectronics%2C72&sr=1-6
https://www.amazon.com/GeeekPi-Stacking-Female-Raspberry-Specifications/dp/B08GC18NMK/ref=sr_1_6?crid=13E5CDPSAIL66&dib=eyJ2IjoiMSJ9.JSDwSRjzL_tl-AQhdTmwFUkku1AqhhHvbo2QjchQXe160nkLB59F6q0a3ZX5QWyo0iPyK0-iaflIi6JGeRWCe5AHPFWib23NxI-Z0UT0exbnBwVvNgXODE6firPkshsvweRs7_ezmCAADZVJYmamv-X8_ZQyAQgSne-t5R8GXQuJ7zS1zqpcrYiriBNXnTZM6yT_LIHWPXe1UPS9fRLLPOppuRHKOcWKZ_BoviLrJFm3lvvh9rsRb1er5XL3rjtCzm0GovRMhCxKWMJnOcFJ9fP0__X3knb1hFscwh1h5vhkFrC2pysOXiEm8z7iKkmXSiDWiRVhXjMSN6NclidlgNvtQ5YwFaPLoKX07b7HcCA.J_vuh3grUvdSdtK7zPqrdVPlXUorBABPhg3COWddAOU&dib_tag=se&keywords=Stacking+header+kit+for+pi+with+right+angle&qid=1736089545&s=electronics&sprefix=stacking+header+kit+for+pi+with+right+angle%2Celectronics%2C72&sr=1-6
https://vilros.com/products/raspberry-pi-4-model-b-1?variant=40809478914142&currency=USD&utm_medium=product_sync&utm_source=google&utm_content=sag_organic&utm_campaign=sag_organic&tw_source=google&tw_adid=&tw_campaign=19684058556&gad_source=1&gclid=CjwKCAiAt4C-BhBcEiwA8Kp0CaQHvpJSl_Kye_nLOaS9T7-S8LPWZF0g384Pz7tr6MadH0jJSe10ghoCi-gQAvD_BwE
https://vilros.com/products/raspberry-pi-4-model-b-1?variant=40809478914142&currency=USD&utm_medium=product_sync&utm_source=google&utm_content=sag_organic&utm_campaign=sag_organic&tw_source=google&tw_adid=&tw_campaign=19684058556&gad_source=1&gclid=CjwKCAiAt4C-BhBcEiwA8Kp0CaQHvpJSl_Kye_nLOaS9T7-S8LPWZF0g384Pz7tr6MadH0jJSe10ghoCi-gQAvD_BwE
https://vilros.com/products/raspberry-pi-4-model-b-1?variant=40809478914142&currency=USD&utm_medium=product_sync&utm_source=google&utm_content=sag_organic&utm_campaign=sag_organic&tw_source=google&tw_adid=&tw_campaign=19684058556&gad_source=1&gclid=CjwKCAiAt4C-BhBcEiwA8Kp0CaQHvpJSl_Kye_nLOaS9T7-S8LPWZF0g384Pz7tr6MadH0jJSe10ghoCi-gQAvD_BwE

WPSD SoFTWARE DOWNLOAD

https://wOchp.radio/wpsd/

The WPSD Project

Welcome to the official home of the WPSD Project. WPSD is a next-generation digital voice software suite & distribution for amateur radio
use, enjoyed by many thousands of hams around the globe. It is used for personal hotspots and repeaters alike. It supports M17, DMR, D-Star,
Yaesu System Fusion (YSF/C4FM), P25, NXDN digital voice modes & POCSAG data/paging.

WPSD is available as installable disk images, and multiple platforms & devices are supported. The WPSD Project is free and open-source

software (FOSS).

Table of Contents:

Installing WPSD

Download WPSD

Getting Help/Support

Updating WPSD

Screenshots

Notes about M17 Protocol Support
Known Issues & Incompatibilities
How to Contribute to the WPSD Project
Credits

Sponsors

Project Name & Etymology


https://w0chp.radio/wpsd/

WPSD CONFIGURATION

WPSD Dashboard - Configuration

@ Dashboard & Admir Powe / =d &3 WPSD Update [ Backup/Restore @ Factory Reset

General Configuration
wpsd
KD3RVR

3179491

433.750.000

STM32-DVM / MMDVM_HS - Raspberry Pi Hat (GPIO)

[ ] (o]

Node Location & Info Settings

40.28388
-76.65472




WPSD CONFIGURATION

Hershey, PA

USA

https://wpsd.radio

WPSD Default ~

Radio/MMDVMHost Modem Configuration

Main Radio Modes

Brandmeister hd




WPSD CONFIGURATION

MMDVMHost/Modem Display Configuration

OLED Type 3 (@.96" screen) ~ /dev/ttyAMAG v

aesu System Fusion Configuration

Main YSF Settings

YSF@0814 - XLX814 - XLXreflector ot




WPSD CONFIGURATION

Wireless Configu

Connection Name Delete Connection

Wireless Information and Statistics

Interface Information Wireless Information

Interface Statistics




DEMONSTRATION

* MMDVM Screen Video
* QSO with England — Note Distance on Radio
* QSO CAto UK

Radio Status TX/RX Freq. Radio Mode Modem Port

TX: YSF

Mode Status Current [ Last Caller Details

Callsign Country

YSF X-Mode

Gateway Activity
Time (EST) Callsign

Network Status

DN

YSF2DMR

YSF Status [Linked]

YSF2DMR
DMRID
YSF2DMR

WPSD Dashboard for KD3RVR

Modem Speed

Location

Country

BB Sim

TCXO Freq. Modem Type

Target

Dur(s)

& Admin




“You AIN'T A BEAUTY, BUT HEY, YOU RE ALRIGHT

27 FEB 2025

Questions?
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