VM5 GEN2 PROJECT TUTORIAL.

In this document we will show you how to setup Arduino IDE For programming the VM5
Device.

This will include how to setup flash options which are critical for operation as the correct
partition manager has to be correctly setup, Setting up authentication for Private Product key
for security will also prevent the Apps being loaded on Non authenticated devices.

The VM5 Structure is a custom SD Card launcher system there is the main menu which
serves as a boot loader swap feature which can load exported bin files Aka the Mini apps
which have the function such as word mode Etc. What the launcher essentially does is
passes control of the system to these bin files and the bin files have a rollback operation
which calls the system to load the menu.bin, The flashed firmware, Similarly we can also
update the menu with a separate feature called Update, This works similarly to how the Apps
work, the Menu can be updated with any changes in code, Exported to binary Rename
binary file to menu.bin, create another duplicate and call this update.bin, Pass the menu.bin
to the root of the Sd card, then add the Update.bin to the update folder, Goto settings/update
and it will force the device to load the new menu system you just created, To keep that menu
system the new menu.bin is loaded whenever you quit an App, which does the exact same
thing as the Update feature, In short you could simply overwrite the menu.bin, Load an App
then quit the App it will still update to the new menu launcher, Its simply added to simplify
updating the menu system.

Updating Apps however is a simple process, Simply export any changes to binary, Got
sketch folder and rename the binary file to the App name, Ensure its the same text, then
overwrite the old app on the Sd card, The binary Apps are simply temporary operating
programs, The App will stay in memory until you physically quit the App, So even turning the
device off and on wont quit it.

The menu launcher is quite special, it uses preferences which are stored values on the
memory of the VM5, The preferences are used with Apps so your theme settings and other
settings are always available across the whole platform, The Apps are built in a similar way
to the Menu launcher and share a lot of the menu handling, this gives the whole experience
a more integrated feel, All the Apps are created from the same template, just the core
function is different, this should make it easy to clone one of the Apps and build an entirely
new function as most of the logic is part of the template, When programming an App for the
VM5 Make sure to have the rollback to menu options installed or you will be stuck in that
App when testing, Its also important not to flash the code directly to the device as you need
to test that it functions correctly within the normal menu system.

The menu launcher doesn't have Anti piracy features installed so can be flashed directly to a
brand new core2 device, Just make sure to have the Sd card installed and your menu.bin
and Icons etc installed to the card, The Operating system wont work without it, What you will
want to do first is setup your private key which is found on both the Authenticator app and All
Apps provided, The section for this can be found in the Void Setup code block, Create your
own private key here, And ensure this exact key is used on All your Apps.



Export the Authenticator and run it on your device After the menu loader has been installed,
This authenticates the device with your private key and will remain on the device unless you
re flash it with a new menu or burn some other code to it,

Now the Apps you create will only run on devices which have had your private key installed
too.

Ok lets setup the Arduino environment to use on your M5 Core2.

You will need to install the M5Core boards, Goto the left hand side of the screen and click on
boards, type in the search, M5STACK. And install the boards to your IDE.

Next goto Libraries and search for M5Unified, and M5GFX, Install both libraries,

You may also need some other libraries for the various resources the menu system uses,
See the #include header files at the top of each sketch, Those are the required libraries
needed for the project. You can copy the name of the header file if the compiler complains
when trying to compile the project, Paste the text into the library search and see if its
available, If not you can simply paste the text into google search and you should be able to
find the whole library on github, Download the library and manually install it to the IDE From
the tools dropdown/install from.zip

Once you have all the necessary libraries, And setup your private keys, you can now attempt
to export or flash to the device.

This partition scheme must be used on All the project files for the VM5.
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Click on tools, set board to M5Core2 then set the Partition scheme to whats shown on the
image, Make sure everything matches to what the image shows, Com port is only required if
you are directly flashing the device, For most of the code you will be exporting the code to
binary, You do this by selecting Sketch/Export to binary. Once the binary compiles, Goto
sketch/Open sketch folder, Once the folder opens, Click and open the Build folder to locate
the Binary files, The one you want is always listed at the top, Ignore the other 3 files,
Rename the top file to whatever the App is called ensure that the .bin Extension isn't
renamed otherwise it will corrupt the bin file, If you are exporting the Menu, Rename the file
to menu.bin, and duplicate it with update.bin like we discussed above, These files can be
passed on to your customers to easily update their system, Likewise with App files, Caution!
Do not rename App files to menu.bin or update.bin, If you load these as updates you loose



the rollback safety if the device panic boots, it will never reach the original menu system,
Only update Apps by overwriting the originals on the card.

Below are some images of the ide setup and configuration to get you started.
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Authenticator App custom key location. Edit this text within the “ “ Quote marks, Donot
remove the Quotes, Ensure not to leave spaces example “MYPRODUCTKEY” “123456”
Ensure the key matches within your App found in the Void setup block.
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9 #include <MSUnified.h>

18 #include <Preferences.h>
11 #include <MSStackUpdater.h>
12 #include <SD.h>

13 #include <wiFi.h>

praferences preferences;

25 Helper function to get the MAC Address as a String
26 String getMachddressstring() {
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947 break;

943

949 case STATE_HISTORY_SAVE_PROMPT:

958 if (M5.BtnA.wasPressed() || M5.BtnC.wasPressed()) { savePromptSelection = 1 - savePromptSelection; drawSavePrompt(); }
951 if (M5.BtnB.wasPressed()) {

952 if (savePromptSelection == 8) {

953 saveHistoryToSD();

054 1

955 currentState = STATE_IN_MENU;

956 drawHeader("MENU") ;

957 drawCarouselMenu(inAppMenultems, selectedInAppMenuIltem);
953 drawButtonLabels("Up", "Select", "Down");

959 }

960 break
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963

965 void setup() {

6 M5.begin();

6

96 const char* SECRET_KEY = "CUSTOM KEY HERE™;

969 preferences—hegimtiproduct_key 5 —tFue);

97e String deviceKey = preferences.getString("deviceKey”, "");
971 preferences.end();

972 if (deviceKey != SECRET KEY) {

973 M5.Display.fillScreen(TFT_RED);

974 M5.Display.setTextDatum(MC_DATUM);

975 M5.Display.setTextColor (TFT_WHITE);

976 M5.Display.setTextSize(2);

977 M5.Display.drawString ("UNAUTHORIZED DEVICE", 16@, 168);
978 M5.Display.drawString(“Returning to menu...”, 160, 148);
979 delay(5000)

98@ if (sD.begin(4)) {

981 updateFromFS{SD, "/menu.bin");

982 ESP.restart();

983 } else {

984 M5 .Display.fillScreen(TFT_RED);

985 M5.Display.setTextDatum(MC_DATUM)

086 M5.Display.drawString("SD FAILED. HALTED.", 160, 128);
937 while (true) { delay(1eee); }

988 }

989

All apps have this block inside Void Setup, Ensure this key matches your Authenticator App.

Note that some Samples form the CORE2 Libraries do not play well with the Sd card
launcher system, Particularly if the code sample requires SD Card, | would highly
recommend to keep a complete backup of your Working Edits made, And work on the
projects granularly, which does involve alot of testing, But avoids making big changes and
the App fail loosing alot of work, Even the simple app modes are quite complex, I've included
statements within the code blocks to help you understand the core functions and logic,
Experimenting is the best way to learn.



