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Workshop Outline

* What is a Fox?

e W1MJ FOX2 Design Goals

* Design Overview

Fox Box
Switching VREG,
PO Bat Elim

WM Fox2 Circuit Board

 Fox Circult Board Design

analogio import AnalogIn

= import audiomp3
* Software Design
import board
import digitalio
import math
import os
import time

* | essons Learned

t message interval s = 68
t_start_hr_min = [8, @8]
t stop hr min = [28, @8]

v_bat correction = 8.985
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t power up hr min = [8, @]
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What Is a Fox?

Some radio amateurs participate In hidden
transmitter hunts for fun or for training,
preferably both.

Hidden transmitter hunts are sometimes
~called he fox Is the hidden
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Design Goals, W1MJ FOX?2

First-generation fox used an MP3 player with
a very simple interface to a Baofeng radio.

Goals for second-generation fox:

* Longer deployments by going to sleep at
night or transmitting on demand

* Announce battery voltage

* Stop transmitting when battery Is low
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Design Overview

Fox Box

Block Diagram Rev E

BAT+ Switching VREG,
P/O Bat Elim

W1MJ Fox2 Circuit Board

Linear PWM_AUDIO TX_AUDIO

. RX DET Face RX_AUDIO

UHF
Barrel

Hpi Pico PTT_PI Xcvr BTT

HOUR, MIN, RUN .
UsB

Block Diagram, W1MJ FOX2
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Design Overview

Main Components

* Case: Pelican 1200 Black
e Battery: 12.8V 30AH LiFePO4 _
°R ad 10: B aOfe 1 g UV-oR F o = ”‘ %% Emmﬁ?&

e Battery Eliminator: Baofeng Tech BL-5 »
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Design Overview
K1MJC’s Fox Assembly

e Case: Harbor Freight 0.30 Cal Ammo Box
* Has Power Switch

* Has Fuse
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https://www.amazon.com/DZS-Elec-Adjustable-Electronic-Stabilizer/dp/B06XRN7NFQ

Design Overview

Why Raspberry P1 Pico?
* Heard about 1t at a QSO Today Expo tech forum
e Capable of implementing the design goals
* Low power consumption: 5V x 26 mA =130 m
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Fox Circuit Board Design
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Fox Circuit Board Design

e Schematic: Altium Designer
* PCB Layout: Altium Designer
* Fabrication: Digi-Key DKRed
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Software Design

Why CircultPython?

* Python Is popular, easy to use,
and free. | had taken a course.

 CircultPython has everything
needed for this fox, including an
MP3 decoding function.

* Python Is actually named after
Monte Python’s Flying Circus!

m CircuitPython Fox Program MP3 Files Unused

Usage of Pico’s 2MB Storage
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Software Design
Program Outline

1. Import modules
2. Settings (message Interval, start & stop times, etc)

3. Define Functions
4. Initialization

a. 10 Port assignments
b. Miscellaneous Initialization tasks

5. Set time (buttons, voice feedback via radio)
g push for On Demand Mode) e
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Software Design
Coding and Debugging: Mu Editor

@© Mu1.2.0 - code.py

F  + L) &2 M Q) Q) (G = O

Mode Mew Load save Serial  Plotter | Zoom-in Zoom-out Theme | Check  Tidy Help Quit
untiled M  codepy M
75
76 def announce_battery_voltage(v):
77 print(f"Battery Voltage: {v]
78 v = round(v, 1)
79 viwhole = math. floor(v)
vienth round(10+(v-math.floor(v)})
msg = 2'] + 5
msg[0] 'battery_voltage_is'
msg[l] = voice_bat[vwhole]
msg 2] 'point’
msg[3] voice bat[vtenth]
msg[4] 'volts'
talk(msg, '/talk')

CircuitPython REPL

Press any key to enter the REPL. Use CTRL-D to

Adatruit CircuitPython 7.3.3 on 2022-08-29; Raspberry P31 Pico with rp2040

—

-
£

AV
CircuitPython # la
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Software Design
Coding and Debugging: Visual Studio Code

code.py - e: - Visual Studio Code 0o - u
® codepy X > ~
% code.py
185 HRHEHHHRNHREHRAE R R AR R R o
186  # MESSAGE LOOP e

187 HEH AR R R R R
183 'ﬁg;__

189 # Loop through messages if (1) time is between t start hr min & t stop hr min, AT
198 # and (2) battery voltage is » v_bat min %';
191 FEE;...E“““
192 msg_num = @ E=——
e paoe—
194 while True: Eﬁ
. N . e
196 t now = - time .tfne{ Y+t nr.'rectlnn A
197 t now mins = time of day mins(t_now) HTET T T
198 t active = t now mins »= t_start mins and t now mins <= t stop mins e
199 bat ok = bat mon.value * v bat scaling »= v _bat min o o
200 if t_active and bat _ok: :

281 t msg start = t_now

282 if msg _num == num_messages: # Announce battery voltage as message after last mp3
283 v_bat = bat mon.value * v bat scaling

284 announce battery voltage(v bat)

285 msg num = @

[ —— =

PROBLEMS QUTPUT DEBUG COMSOLE TERMIMNAL

Circuit Python Serial Monitor
[Open] Connection to COMS

press Ctrl-C to enter the REPL

Ln 20, Col 1 Spaces:4 UTF-8 CRLF ({} Python 3.9.7 (base:conda) & Golive RaspberryPiPico X COMS (& Prettier




|_essons Learned

Py b/
Don’t Assume Switching Regulator in Baofeng

Linear Regulator in BL-5 Battery Eliminator

® Use Of Al i Caveat EmptOr K1MJC’s Battery Eliminator

-~ ) . ) ) L ) - . A -y T —
« = C O B8 https:/flearn.adafruit.com/crcuitpython-essentials/crcuitpython-mp3-audio iy U 8 =

¥ Most Visited (€ Google [EJ Amazon Belmont Animal Laws [ Eliot § FB %' FP_Admin [J]Folk Alley = OneDrive @ Traffic » [ Other Bookmarks
* — — -
|
.
) CircuitPython Essentials » CircuitPython MP3 Audio

CircuitPython MP3
Audio

write a circuitpython program to decode and play mp3 files

MP3 playback is supported on most/many RP2040, SAMD51 and nRF
boards. It is not supported on any SAMD21 (too slow) or ESP32
(different core chipset) boards. Check whether your board is
supported by going to its download page on circuitpython.org and

Unfortunately, CircuitPython does not currently have built-in support for decoding and

playing MP3 files. However, you can use a separate hardware decoder and amplifier board,

looking for "audiomp3" in the list of "built in modules available”.

such as the V51053, with CircuitPython to play MP3 files.

CircuitPython
From Op enAI / Ch atGPT BEVSFSHE Djli,ls ﬂ' Looping MP3 samples with iﬁjr_guitpython #ada... wmgmer s::re

The next step in learning
CircuitPython.

7 1 b
g mam s o | * s
5 s e S g |20
F .._

Adafruit page found with Google
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|_essons Learned

Write a circuitpython program to decode and mpa3 file and play it using the RP2040 PWM

To decode and play an MP3 file using the RP2040 PWM output with CircuitPython, you can

use the Adafruit CircuitPython libraries and the “audiomp3~ library. Here's a basic example of

how to do this:

board
audiomp3

audiolo

* Don’t Assume

pwm_audio_out = audiolo.PWMOut(board.AO, duty_d s

decoded_audio = audiomp3.MP3Decoder (open(msg_file, "rb

* Use of Al — Caveat Emptor w

mp3_decoder = audiomp3.MP3Decoder(open(mp3_file,

audio = audioilo.AudioQut(pwm_audio_out)

play(mp3_decoder) %S oam wrt .;;'JL__I.;_-j -| omp 3
ort audioio
call last):

l 3 —| M <mo 'J Jla>

audio.playing: raceback

audio.stop()

audio.deinit()

mp3_decoder.deinit()

Response to Reworded Question
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t Assume

* Don

IT'S ALWAYS
SOMETHING
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Fox Hunting References

* Northeast Massachusetts Fox Hunters
https://groups.io/g/NEMassFoxHunters/messages

* Prospect Hill Intermod, Winter 2022

http://walthamara.org/phi/2022-winter.pdf



https://groups.io/g/NEMassFoxHunters/messages
http://walthamara.org/phi/2022-winter.pdf
https://www.google.com/search?q=Hidden+Transmitter+Hunting



http://w1mj.com/fox
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