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The Arduino Integrated Development Environment (IDE) is a free software tool that allows you to
edit, compile, and upload software into the Arduino family of microprocessors (Nano, Uno, etc). The
hfsignals.com short-kit uBitx and earlier Bitx40 utilize the Arduino Nano microcontroller
(microprocessor). If you wish to be able to update or improve your software loaded onto the
“Raduino” of these transceivers, you’ll need to learn how to utilize the IDE.

Software on the Nano appears to be a subset of the “C” programming language. This is a very
powerful programming language that can take a while to learn, so just take tiny steps at first. There
are many commercial kits for adults and school children to learn simple programming on the Arduino
and these may become a great help to you as you developing your software skills. There are also many
books, videos and other learning opportunities.

Diving into getting sofware upgraded on a uBitx

1. Downloading the IDE: https:/www.arduino.cc/en/Main/Software Current download version
at the time of this writing is version 1.8.5 (My current installed version is 1.8.4). Versions are
avaialable for:

Windows, multiple flavors
Mac OS X

Linux 32/64 bits

Linux (ARM)

The IDE itself is open-source --- you can download the source for the development environment itself
—but please don’t bother with this unless you are a super-super-geek way way beyond me!

2. Install that system. On my Windows 10 computer, it installed itself into the following
subdirectory:

"C:\Program Files (x86)\Arduino\arduino.exe"

3. Decide where you are going to keep your Arduino projects. You are going to want to
keep each one of your possibly SEVERAL little arduino projects in separate subdirectories so they
don’t get confused with each other. Further, each project may possibly have multiple files, in some
cases ending in “.ino” and in other cases (more rarely) ending in “.cpp”.
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https://www.arduino.cc/en/Main/Software

An oddity of the development environment is that the primary development file of each project (they
call a project as a “sketch”) must have a name that corresponds to the directory in which it is kept.

For example, you might choose to keep your Arduino sketches in a directory c:\Projects\Arduino, and
name them as follows:

c:\Projects\Arduino\ubitx 20
which includes ubitx_20.ino and several other files from the original factory release
software of the distributed uBitX kits (boards known as “version 3”)

c:\Projects\Arduino\ubitx_v4.3 code
which includes file ubitx_v4.3 code.ino and several others which all together make
up the current factory software release of the currently distributed uBitX Kits
(boards known as “version 4°) --- and it is this version that Alachua County North
Florida Amateur Radio Club will be starting with

and you might wish to have a separate directory for your own personally developed code if you get to
that point.

Even if you don’t figure all that out, the IDE is pretty smart and if your files aren’t in a properly named
subdirectory, it will simply offer to create one for you and move them --- quite nice! The IDE also
includes the ability to remember your “RECENT” projects, so you can easily go back to them even if
you don’t remember exactly how you placed them.

4. Download the current shipping version of uBitx code. Using your internet browser,
go to

https://github.com/afarhan/ubitx4

(if the github site requires you to create an account --- [ don’t think it does for simple downloads — it is
free and easy)
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https://github.com/afarhan/ubitx4

& C | & GitHub, Inc [US] | httpsi//github.com/afarhan/ubitd

afarhan / ubitx4

§ ‘Winlink and Digital Emer X ¢ [ CATRigContral.pdf X & Arduino - Software % /) sfarhan/ubiteh: Updated X

Pull requests Issues Marketplace Explore

©OWatch~ | 5

W Star | 10 YFork 4

[E] READMEmd

[E] ubitx_catino

[E] ubitx_factory_alignment.ino
[E) ubitx_keyer.in2

[E] ubit<_keyer.ing

[E] ubit menuing

[E] ubitx_si5351.inc

[E] ubit<_uiino

sfathan Torm's report an wisjt instability on secand transmit

Initial Commit

Torm's report on wsjte instability on second transmit
Initial Commit

Initial Commit

Initial Commit

lan's fix for buffer overflow and Ul tweaks

Initial Commit

Initial Commit

<> Code lssues 1 Pull requests O Projects 0 Wiki Insights
Updated ubitx
P 4 commits P 1 branch > Oreleases 21 1 contributor
Branch: master « New pull request Crestenew file | Uploadfiles  Find file

Latest commit Lae2afs on May 23

3 months ago
3 months ago
3 months ago
3 months ago
3 months ago
3 months ago
3 months ago

3 months ago

E
ﬂ O Type here to search

Click on that GREEN BUTTON “Clone or Download”

Then click on the DOWNLOAD ZIP option:
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§ ‘WinLink and Digital Emer % ' [ CATRigContral.pdf X & Arduing - Software X /) afarhan/ubibek Updated X
& C | & GitHub, Inc [US] | httpsi//github.com/afarhan/ubitd g
o / Pull requests Issues Marketplace Explore A +-~ . -
afarhan / ubitx4 OWatch~ 5 WS 10 YRk 4
<> Code lssues 1 Pull requests O Projects 0 Wiki Insights

Updated ubitx

P 4 commits P 1 branch > Oreleases 21 1 contributor

Branch: master « New pull request Crestenew file | Uploadfiles  Find file Clon download * |

sfarhan Torm's report an wsjtx instahility an secand transmit Clone with HTTPS & Use SSH

Use Git heckout with SV th h URL.
[E] README md Initial Commit =& GIt o chedkout wi Hsing the we
https://github. con/afarhan/ubitzd.git | [
[E] ubitx_catino Torm's report on wsjte instability on second transm &
[E] ubitx_factory_alignment.ino Initial Commit
Open in Desktop Download ZIP
[E) ubitx_keyer.in2 Initial Cornmit - —
[E] ubit<_keyer.ing Initial Commit 3 months ago
[E] ubit menuing lan's fix for buffer overflow and Ul tweaks 3 months ago
[E] ubitx_si5351.inc Initial Commit 3 months ago
httpsi/fgithub.carnsafarhan/ubitd/archive masterzip Initial Commit 3 months ago -
B =

B & J

ﬂ O Type here to search i)

Once you have downloaded the zipped (combined version of several smaller files, also compressed)
file, find it in the DOWNLOADS directory of your computer and EXTRACT it to the directory you
chose above, possibly:

c:\Projects\Arduino\ubitx v4.3 code

If it complains and wants it in a different directory, let it go wherever it wants to.

5. Open the IDE from the icon on your desktop or from your start menu
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Your version will probably not have a project automatically opened in the background like mine, but
using the FILE | OPEN menu choices, navigate to the software that you just downloaded and choose

HeathkitCATTry3SWREoardHardware | Arduing 1.84
File Edit Sketch Tools Help

ireate some varishles

MNew Chrl+N

Open.. Ctrl+0

Open Recent

Sketchbook >
Examples

Close Ctrl +W

Save Ctrl+5

Save As... Ctrl +5hift+5

» ware

[61;

Page Setup  Ctrl +5hift+P

Print

Ctrl +P

Preferences  Ctl+Comma

Quit

Cirl +0

»>: which rig this is for.

the file ubitx v4.3 code.ino as below:

(2]

(2] Open an Arduino sketch..

Look in: [ || ubits_v4.3_code ] @& @
#* Narne . Date modified Type Size
TI|README.md B/6/20189554M  MDFile 1KB
Quick 8CCe3s @) vy cating 8/6/20189:55 AM  Arduino file 12KE
@ ubit_factory_slignment.ina B/6/2018955 M  Arduino file 2KB
| [ ubitx_keyer.in2 S/6/20139:55 M INZ File SKB
Desktop @ ubitx_keyerino 620180558 Arduino file 9KE
. @ ubit_menu.ine 86/2012955 8M  Arduino file 15 KB
m @B ubit_si535Tina 86/2012955 8M  Arduino file 6 KB
Libraries & ubit_uline 86/2012955 8M  Arduino file TKB
Q ublm_vd.H_code.mo 8/6/2018 9:33 AM Arduino file 22KB
This PC Type: Arduino file
Size: 21.2 KB
l{‘ Date madified: /62018 3,55 AM
Metwork
Dbjectname: |1 v [geen
Objects of tpe: Al Files [%1] ~ Cancel
18
13
20
71
2z
23

O Type here to search
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Once you do that, the following will display:

& ubib wd.3_code | Arduing 184 — ®
File Edit Sketch Tools Help

ubitx_v4.3_code

A

[ R Y B R

O Type here to search

6. Give a try at compiling that factory code:

Sketch | Verify/Compile from the top menu:

@ HeathkitCATThy3SWREoardHardware | Arduing 1.8.4 - x
File Edit Sketch Tools Help

Verify/Campile Cirl+R
Upload Curl+l
Featl |plaad Using Programmer Corl+ShiftsLl

1 Export compiled Binary  Ctrl+Alt+5 “
z /| is for.
3 Showr Sketch Folder Ctrl+k

4 Include Library >

5/ Add File... thles

6 int receivedserial[6];

7 byte ACK = 0;

g

9

10

11

1z

13

14

15

16

17

18

19

0

71
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A little green bar at the lower right will show your progress and if all goes well, you’ll end up with a
successfully compiled (turned into computer understandable 1°s and 0’s) software:

& ubib wd.3_code | Arduing 184 — ®
File Edit Sketch Tools Help

ubitx_v4.3_code

A

O Type here to search

IF INSTEAD YOU GET ORANGE ERRORS in the bottom black horizontal box....it is time to
find a friend who knows something about C-code and compiling and can help you out.... If you
have no such friend, it is time to join the bitx20 group on groups.io and seek help!

7. Get your IDE setup for your card. You’ll need a USB to mini USB cable to connect to
the mini-USB port on the side of your Raduino
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Make sure you have the right cable — don’t try to force a rounded “micro-USB” connector into the
funny little angled mini-USB jack on the Raduino.

Next you’ll need to set the PORT, BOARD and PROCESSOR choices in the lower part of the TOOLS
menu on your IDE --- two of these are easy, and the third isn’t difficult:

BOARD: for the Raduino (uBitx) the correct choice will be ARDUINO NANO. If you are
programming some Elegoo kit or something else, you may need a different choice. It seems to
often figure it out.

PROCESSOR: for the Raduino (uBitx) the correct choice will be ATMega328P. Unless you
are using some very inexpensive clone of something this will probably be the correct solution.

PORT: This is more problematic because your WINDOWS computer will have assigned a
PORT number to your cable and it may or may not be the last one listed by the IDE
environment. My way of detective work to figure this out is to start the DEVICE MANAGER
and then look into the PORTS section to find the one that matches the “USB Serial CH340” or
some other give-away that it is the one on your Arduino....
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Eile  Edit View Insert Forrmat Stwles Table Form Tools  Window Help

- % Device Manager - [m] X
= ‘

File Action View Help
Defautt styl| dm =b | i | @ 5 | 2

L [ Cornputer ~

w Disk drives
[ Display adapters

& DVD/CD-ROM drives

8 Firmware

i Hurnan Interface Devices

@ IDE ATA/ATAP] cantrollers

3% Imaging devices

£ Keyboards

(P Lenove Vhid Device

[ Mice and other pointing devices

[ Monitors
5P Netwerk adapters [
v 5 Ports (COM & LPT)
W HHD Software Virtual Serial Port (COMIT0) I\

W HHD Software Virtual Serial Port (COMS) !
W Standard Serial over Bluetooth link (COMT1)
i Standard Serial over Bluetoath link (COM12)
i Standard Serial over Bluetaath link (COM13) H
W Standard Serial over Bluetooth link (COME) !

& USE-SERIAL CH340 (COM3)

=0 Print queues a
L1 Processors t
B Software devices E

i Sound, videa and game contrallers

S Srnrane controllers

In this case you can see that it is on COM3, so make that choice in your IDE.

8. UPLOAD new software: Once you have the software compiled successfully, and you have
your board identified and properly connected, you can activate the upload by SKETCH| UPLOAD

It will usually do a complete re-compile and then UPLOAD to your Raduino --- when the upload is
done the Raduino will reboot and you’ll get a nice screen indicating you have

uBITX v4.3
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CONGRATULATIONS! You are now capable of capturing all kinds of Raduino software (written
correctly by others) and downloading them to upgrade your uBitX!!

Steps forward from here may included

— loading a special sketch that put your Raduino exactly on 25.000000000 MHz so that you can
measure the “error” of your exact crystal and then later fix it in the version 4.3 code so your Raduino
becomes “perfect” in its frequency measurements (if needed)

— adjusting various Beat Frequency Oscillators etc to make your received and transmitted signals sound
the very best possible

and all kinds of other tweaks and improvemetns you can make. But for right now, you have a

successfully installed piece of firmware and you can go about making your Radio work on the ham
bands!!
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