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Installation of VS Code in Linux

There are several IDEs available to program AVR Microcontrollers and ESP32 but
for eYFi-Mega, we have developed a special extension for VS Code which makes
it convenient to program and use features of the development board. In this
section, we will discuss how to install the VS Code and 1in the next section,

we will see how to install the extension.

NOTE: For all the software required to work properly make sure that Python 2
is set as your default Python Interpreter. We recommend you to go through

Appendix C before you proceed with the installation.

Download and Install VS Code

1. Download the portable version of the IDE which can be found at this URL

a. 64 Bit Linux: https://code.visualstudio.com/docs/?dv=1inux64

b. 32 Bit Linux: https://code.visualstudio.com/docs/?dv=11inux32

2. Extract the .tar.gz file at any desired location to install the VS Code
in your machine. We recommend to extract it in a folder 1in your home
directory. To do so execute the following commands,

$ cd ~/Downloads

$ mkdir ~/eYFi-IDE
$ tar -xvzf code-stable-1574694065.tar.gz -C ~/eYFi-IDE/

sourav@erts-lab: ~/Downloads
souravi@erts-lab: ~/Downloads 80x24



https://code.visualstudio.com/docs/?dv=linux64
https://code.visualstudio.com/docs/?dv=linux32

sourav@erts-lab: ~/Downloads
sourav@erts-lab: ~/Downloads 80x24
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Enable Portable Mode

Visual Studio Code needs to be run 1in Portable Mode. This mode enables all
data created and maintained by the VS Code to live near itself, so it can be

moved around across environments.

After unzipping the VS Code download, simply create a “data” folder within
Code's folder:

|- ~/eYFi-IDE/VSCode-1linux-x64
| |- code (the executable file)

| |- data



VSCode-linux-x64 - File Manager

B resources.pak

i=" snapshot_blob.bin

! w8 _context snapshot.bin

resources

i swiftshader
B8 chrome 100_percent.pak
Bl chrome 200_percent.pak

gs" chrome-sandbox

gz’ code

=7 icudtl.dat
- workspace g2! libEGL.so
il Cropbox gr' libffmpeg.so
EN Document: zf’ libGLESv2.50
BEl Music =" natives blob.bin
I-:.l HhcHes "data" folder

From then on, that folder will be used to contain all Code data, dincluding

session state, preferences, extensions, etc.

The data folder can be moved to other VS Code -installations. This 1is useful
for updating your portable Code version: simply move the data folder to a

newer extracted version of the VS Code.

Start VS Code Portable

Open terminal in the root folder of the VS Code portable.

1. Make the “code” file executable. To do this use this command:



$ sudo chmod +x code

2. Now to start VS code use this command:

$ ./code

-linux-x64

File Edit Selection Go Debug Terminal Help

| welcome x

Visual Studio Code

Editing evolved

Start

Welcome -

Jecode
code BOx24

Visual Studio Code

Customize

languages

tings and keybinding:




VS Code User Interface

At 1dts heart, Visual Studio Code 1is a code editor. Like many other code
editors, VS Code adopts a common user 1interface and layout of an explorer on
the left, showing all of the files and folders you have access to, and an

editor on the right, showing the content of the files you have opened.

Q Activity Bar @ Editor Groups

4 OPEN EDITORS

TERMINAL 1: powershell

— In1,Coll Spacess? UTF-B IF JSON &
2 Status Bar
e Side Bar
Basic Layout

VS Code comes with a simple and intuitive layout that maximizes the space
provided for the editor while leaving ample room to browse and access the full

context of your folder or project. The UI is divided into five areas:

Editor - The main area to edit your files. You can open as many editors as you

like side by side vertically and horizontally.

SideBar - Contains different views 1like the Explorer to assist you while

working on your project.

Status Bar - Information about the opened project and the files you edit.



Activity Bar - Located on the far left-hand side, this lets you switch between
views and gives you additional context-specific indicators, like the number of

outgoing changes when Git is enabled.

Panels - You can display different panels below the editor region for output
or debug information, errors, and warnings, or an integrated terminal. Panel

can also be moved to the right for more vertical space.

Each time you start VS Code, it opens up in the same state it was in when you

last closed it. The folder, layout, and opened files are preserved.

Open files 1in each editor are displayed with tabbed headers (Tabs) at the top
of the editor region. To learn more about tabbed headers, see the Tabs section

below.

Tip: You can move the Side Bar to the right-hand side (View > Move Side Bar

Right) or toggle 1its visibility (Ctrl+B).

Activity Bar

The Activity Bar on the left lets you quickly switch between Views. You can
also reorder Views by dragging and dropping them on the Activity Bar or remove

a View entirely (right-click Hide from Activity Bar).

Explorer
Search
Git
Debug

Extensions

Hide Activity Bar

Command Palette

VS Code 1is equally accessible from the keyboard. The most +important key

combination to know is Ctrl+Shift+P, which brings up the Command Palette. From



here, you have access to all of the functionality of the VS Code, including

keyboard shortcuts for the most common operations.

>

Add Cursor Above

Add Cursor Below

Add Cursors to Line Ends

Add Line Comment

Add Selection To Next Find Match
Add Selection To Previous Find Match
Change All Occurrences

Change End of Line Sequence
Change File Encoding

Change Language Mode

Clear Command History

Clear Editor History

Close Notification Messages

The Command Palette provides access to many commands. You can execute editor
commands, open files, search for symbols, and see a quick outline of a file,

all using the same interactive window. Here are a few tips:

e Ctrl+P will let you navigate to any file or symbol by typing its name
e Ctrl+Shift+Tab will cycle you through the last set of files opened

e Ctrl+Shift+P will bring you directly to the editor commands

e Ctrl+Shift+0 will let you navigate to a specific symbol in a file

e Ctrl+G will let you navigate to a specific line in a file

Type ? into the 1input field to get a list of available commands you can

execute from here:




Disable Update VS Code Pop Up

When you start VS Code you may get pop up to update VS Code. As the eYFi-Mega
Extension 1is tested on VS Code 1.36.0, we suggest you not to update your VS
Code. To disable Update Pop up you can do the following,

[t

Press Ctrl+comma to open settings.

N

Search for “Update: Mode” by typing update.mode in the search bar.
3. Set “Update: Mode” to manual.

Settings - Visual Studio Code

= Settings

update.mode 1 Setting Found =

User

Update: Mode

manual

®0/A0 F[3 CREATEPROJECT FJ OPENPROJECT B3 eYFFILESERVER B CPU: x 9 PORT: X ) x eYFi WIRELESS DISCONNECT

4. Now restart VS Code for this change to take effect.

Installation of eYFi-Mega Extension and Toolchains in Linux

Installation of eYFi-Mega Extension

To install eYFi-Mega Extension two zip files need to be downloaded.,

e extensions.zip

e eY-Toolchain.zip

These two zip files can be downloaded from eYFi-Mega’s website which can be

found at e-Yantra’s products page at https://e-yantra.org/products.



https://e-yantra.org/products

1. Extract the extension.zip file in the “data” folder of VS Code.

VSCode-linux-x64 - File Manager

B bin B8 resources.pak

-@ & snapshot_blob.bin

'_-__ locales ia] v8_context snapshot.bin
| resources

B swiftshader

Bl chrome_100_percent.pak

Bl chrome 200_percent.pak

22 chrome-sandbox

21 code

" icudtl.dat

2 libEGL.so

z" libffmpeg.so

oo REERN

21 ibGLESV2.50

NETWORK i natives_blob.bin

6

"data" folder

data - File Manager

WMCEED

« g B userdata
1 argv.json
[ 1
NETWORK
@ t Ml ‘extensions” folder

2. Extract the eY-Toolchain.zip in the “ey-ide-extn-vs-code” folder -1inside

the “extensions” folder.



extensions - File Manager

—_ auchenberg.vscode-browser-preview-0.5.9
ey ide-extn-vs-cod]

'____ jerrygoyal.shortcut-menu-bar-1.2.0

'_-__ ms-vscode.cpptools-0.26.1

—_ savajols.ping-0.0.3

1 c_cpp_properties.json

SO REEN

NETWORK

e

"ey-ide-extn-vs-code” folder

ey-ide-extn-vs-code - File Manager

| e¥toolchain
i media

| node_modules

test

=1 CHANGELOG.md
extension.js
jsconfig.json
= nodeDependencies.ts
package.json
package-lock.json

README.md

vsc-extension-guickstart.md

"eY-toolchain" folder

3. After these two steps, eYFi-Mega Extension will get installed for your
VS Code.



To compile ATMega 2560 and ESP32 programs, their respective toolchain has to
be installed in your system. In the next subsection, we will discuss how to

install the two toolchains.

Installation of AVR Toolchain for ATMega 2560

Execute the following commands to install AVR Toolchain in your system,

$ sudo apt-get update

sudo apt-get update - o
sudo apkget update 80x24

0 bionic-security

Done




$ sudo apt-get install gcc build-essential

$ sudo apt-get install gcc-avr binutils-avr avr-libc gdb-avr

erts-06@erts-06: ~ - o
erts-06@erts-06; ~ 80x24

bionic/unive




$ avr-gcc --version

erts-06@erts-06; ~ - a
erts-06@erts-06; ~ 80x24

Installation of ESP-IDF and Xtensa Compiler for ESP32

To 1install ESP-IDF and Xtensa Compiler for ESP32 execute the following

commands 1in the given sequence,

$ sudo apt-get install gcc git wget make libncurses-dev flex bison gperf python
python-pip python-setuptools python-serial python-cryptography python-future
python-pyparsing

erts-06@erts-06; ~ - a
erts-06@erts-06; ~ 80x24




$ mkdir -p ~/esp

$ cd ~/esp

Download Xtensa Compiler

for 64-bit Linux:
https://dl.espressif.com/dl/xtensa-esp32-elf-1inux64-1.22.0-80-g6c4433a-

5.2.0.tar.gz

for 32-bit Linux:
https://dl.espressif.com/dl/xtensa-esp32-elf-1inux32-1.22.0-80-g6c4433a-

5.2.0.tar.gz

$ tar -xzf ~/Downloads/xtensa-esp32-elf-linux64-1.22.0-80-g6c4433a-5.2.0.tar.gz

$ git clone -b v3.3 --recursive https://github.com/espressif/esp-idf.git



https://dl.espressif.com/dl/xtensa-esp32-elf-linux64-1.22.0-80-g6c4433a-5.2.0.tar.gz
https://dl.espressif.com/dl/xtensa-esp32-elf-linux64-1.22.0-80-g6c4433a-5.2.0.tar.gz
https://dl.espressif.com/dl/xtensa-esp32-elf-linux32-1.22.0-80-g6c4433a-5.2.0.tar.gz
https://dl.espressif.com/dl/xtensa-esp32-elf-linux32-1.22.0-80-g6c4433a-5.2.0.tar.gz

Now the esp folder should have following two folders

1. esp-idf
2. xtensa-esp32-elf

Use the following command to check folders 1in the esp folder

$ 1s -1

erts-06@erts-06: ~fesp =R
erts-06 @erts-06: ~fesp 80x24

$ export PATH="$HOME/esp/xtensa-esp32-elf/bin:$PATH"

$ export IDF_PATH=~/esp/esp-idf

$ sudo python -m pip install --user -r $IDF_PATH/requirements.txt




Do the following to set the environment variables for ESP32

If you are using BASH shell, execute the following command

$ sudo gedit ~/.bashrc

If you are using ZSH shell, execute the following command

$ sudo gedit ~/.zshrc

NOTE: Most of the major Linux Distributions like Ubuntu uses BASH Shell.

Once the text editor opens up add the following lines at the end of the file,

#ESP32
export IDF_PATH=~/esp/esp-idf
export PATH="$HOME/esp/xtensa-esp32-elf/bin:$PATH"

~/.zshrc - Sublime Text (UNREGISTERED)

File Edit Selection Find View Goto Tools Project Preferences Help

export IDF PATH=~/esp/esp-idf
export PATH="$HOME/esp/xtensa-esp32-elf/bin:$PATH"

Save and close the text editor.

To check the Environment Variables execute the following commands,

$ printenv IDF_PATH

$ printenv PATH




Dial Out

The currently logged user should have read and write access to the serial port
over USB. On most Linux distributions, this is done by adding the user to

dialout group with the following command:

$ sudo usermod -a -G dialout $USER

If the above command does not work, use the following command

$ sudo chmod 777 /dev/ttyUSB®O

Using eYFi-Mega Extension

Buttons of eYFi-Mega Extension

test-avr.c - test-avr - Visual Studio Code

test-avr.c X
~ OPEN EDITORS

test-avr.c

TERMINAL

» OUTLINE
@0A0 [ CREATEPROJECT FJ OPENPROJECT B9 eYFiFILE SERVER UTF-8 CRLF € Linuxk @ Q1

On the top right corner, you can find several buttons that are useful for

development on the eYFi-Mega Board.



Button - Create Project

_|_

Using this button you can create projects for ESP32 and ATMega2560.

When you press this button a window to select target microcontroller will
pop-up. Using this window you can select one of the microcontroller for which

you want to create project.

EX

\* OPEN EDITORS . ’
4 fsourav eYF-IDE JREIELERIGIES CEY

“ TEST-AVR

bin

g data
locales

| resources
swiftshader

Cancel
ton Pr
> OUTLINE >
@0A0 [ CREATEPROJECT [ OPENPROJECT B3 eYFiFILE SERVER ATMega 2560 © PORT: X TabSize:4 UTF8 CRLF € Linux

After selecting the target microcontroller, a file explorer will pop up. Using
this file explorer first navigate to the folder where you want to save your
project and then create a folder with your project name. Then open your

project folder and click OK.



~ OPEN EDITORS )
5 4 {§sourav  projects EUEIEIG]

tes

v TEST-AVR Name

Cancel
ton
» OUTLINE >
@0A0 CREATE PROJECT 'OPEN PROJECT eYFi FILE SERVER ATMega2560 © PORT: x TabSize:4 UTF8 CRLF C Linx @ Q2

NOTE: Make sure your project name does not contain any whitespace.

After that, the extension will populate your project folder with the necessary

files.
NOTE: For ESP32 projects, you can find the source file in the main folder

hello-world - Visual Studio Code

iy

~ OPEN EDITORS
* HELLO-WORLD

> OUTLINE
®0A0 FJ CREATEPROJECT I OPENPROJECT eYFiFILESERVER ) ATMega 2560




Button - Open Project

=

You can use this button to open your existing eYFi-Mega projects. When you
click this button a file explorer will pop-up. Using this you can navigate to

your project folder and then open it.

NOTE: We recommend not to use this button to open your non eYFi-Mega projects.

Use VS Code’s native menubar for that.

Button - Compile

Use this button to compile and generate the binary and hex file of your

application.

If the build is successful for ATMega 2560, all the object files, the hex
file, and the binary file of your application will get generated inside the
build folder 1in the project directory.

hello-worid.c - hello-world - Visual Studio Code

main (

make : t

> OUTLINE = uil
@040 CREATE PROJECT £ OPENPROJECT B3 eYFi FILE SERVER ATMega 2560 UTF8  CRLF




When the build is successful for ESP32, bin file will get generated 1in the
build folder and you will get the following message in the terminal,

“To flash all build output, run 'make flash' or:”

main.c - test-esp - Visual Studio Code
=]
main.c
~ OPEN EDITORS main »

main.c main

" TEST-ESP

uild
/ main
1 Ch

.To flash all build output, run
p 1 i -id

» OUTLINE 8 ing dir 0
®@0MA0 [5 CREATEPROJECT F5 OPENPROJECT B3 eYFiFILE SERVER ESP32

All the errors and warnings, if there is any, will get displayed in the same

terminal.

Button - Wired Flash

Q

Use this button to flash the binary file in the microcontroller using the

serial port.

When you press this button and if the serial port to which your eYFi-Mega is
connected is not set, a window to select serial port will pop up. Once you

select the serial port, the flashing process will start.



test-avr.c - test-avr - Visual Studio Code

Go Debug Terminal Help

~ OPEN EDITORS [dev/ttyUSBO:/dev/ttyUSBO - FT232R USB UART
Pt test-avr.c

~ TEST-AVR .
» wscode ne F_CPU 16008008UL <error-type= AVR
> build I ' .
M Makefile

test-avr.c _LED RED
e PIN_LED BLUE

PIN LED GREEN

TERMINAL ~ --- 2:zsh r + 0 @ ~ x

/home/sourav/eYFi-IDE/VSCode-linux-x64/data/extensions/ey-ide-extn-vs-code/eY
-toolchain/avr/std-tools/avr/bin/avr-gcc -g -mmcu=atmega2560 -o build/test-av
r.elf build/test-avr.o
/home/sourav/eYFi-IDE/VSCode-linux-x64/data/extensions/ey-ide-extn-vs-code/eY
-toolchain/avr/std-tools/avr/bin/avr-objcopy -j .text -j .data -0 ihex build/
test-avr.elf build/test-avr.hex

J,a’f]ome;’sou ra\,-f.erFi = IDEJ,.-’UC_:’AHQ Timw-¥RAfAatalevtencinne fev-ide-extn-ve -corde fey
7 I i j [ s

‘];?gli‘ﬁigﬁ\égigeltii () Wired Flashing: Please select the Port to which controller is connected
make: Leaving directory ;iwuiiessouiav,

(i) [eYFi] wired Flash Button Pressed

» OUTLINE » ]
®0A0 [ CREATEPROJECT B OPENPROJECT B eYFiFILESERVER [ ATMega 2560 UTF8 CRIF C Linux @ Q2

When flashing is complete for ATMega 2560, the following message will get

printed in the terminal,

“program ends”

hello-world.c - hello-world - Visual Studio Code
Debug Terminal Help

EXPL helle-world.c *

“ OPEN EDITORS hello-world.c » ...
bS hello-world.c

L #define F_CPU 16000000

» .vscode

~ build
hello-world.bin
hello-weorld.elf
hello-world.hex ] main(

hello-world.o

B P

hello-world.c

TERMINAL
M Makefile -
waiting end

36

220

(0

one page write complete
waiting end

216

46

(¢]

program ends

> OUTLINE 3 |
®0A0 [ CREATEPROJECT [ OPENPROJECT B eYFiFILESERVER [ ATMega 2560 UTF8 CRLF C Linx @ 0




When flashing is complete for ESP32, the following message will get printed 1in

the terminal,
“Hard resetting via RTS pin..”

main.c - test-esp - Visual Studio Code
=lp
main.c

~ OPEN EDITORS

main.c main

“ TEST-ESP

TERMINAL

nds (effective

> OUTLINE
®0/A0 3 CREATEPROJECT FJ OPENPROJECT B eYFiFILE SERVER ESP32 UTH8 EF C Limx @ 0

NOTE: When flashing make sure that switch S1 is 1in the correct position.

Button - Wireless Flash

A

Use this button to flash the binary file in the microcontroller over Wi-Fi.

Before you start Wireless Flashing make sure that you are connected to the

Wireless Access Point of eYFi-Mega.

Once you are connected to the Wireless Access Point, the following message

will get displayed in the status bar below.

& .~ eYFi WIRELESS COMMECT : 3 ms



If you are not connected to the Wireless Access Point, the following message

will get displayed -instead,
& x eYFi WIRELESS DISCONNECT

Once you are connected to eYFi-Mega’s Wireless Access Point you can do

Wireless Flashing.

After you press the button first compilation will start and after compilation
uploading of the generated bin file will start. When this starts, “Uploading
File” will get printed in the terminal.

During this time keep an eye on the Wi-Fi Status LED on the board. When the
file is getting uploaded to the file server Wi-Fi Status LED will turn OFF.
Once the upload is done, the flashing process will start and the Wi-Fi Status
LED will start blinking fast. After flashing is done Wi-Fi Status LED will
start blinking slowly and “Uploading File Done” will get printed in the

terminal.

main.c - test-esp - Visual Studio Code

~ OPEN EDITORS
main.c main

\ TEST-ESP

> OUTLINE o |
®0A0 [ CREATEPROJECT 5 OPEMPROJECT  B® eYFi FILE SERVER ESP32 UTF8 LF C Linux & 05

NOTE: For ESP32 you need to switch to user application manually using the S3

switch present on the board once Wireless Flashing 1is done.



Button - eYFi File Server

=
c/
cc/

eYFi-Mega File Server 1is like a file explorer for the 700 KB on-board storage.
You can use this storage to store any files like you can use this storage to
configure the WiFi-SSID and Password of eYFi-Mega’s Wireless Access Point
(explained in the next section), log data from sensors, you can even store
.bin or .hex files of your firmware and flash it in any of the two controllers

through this file server.

NOTE: When you are setting the name of your file which is to be uploaded, keep
the name of the file dincluding the name of the extension less than 31

characters in length.

Before you press this button make sure that you are connected to eYFi-Mega’s

Wireless Access Point.

When you press this button, application to access file server hosted by

eYFi-Mega will start.

eYFi-Mega

Get Started Quick Bytes

eYFi-Mega File Server
Select File No file chosen
Set Name -

Storage Used: 171.26 KB out of 700 KB (24.47%)




Button - Wired Serial Monitor

>

This button will open up an instance of CoolTerm.

To start Serial Terminal first press the Options button of CoolTerm and select

the appropriate port and baud rate.
For ATMega 2560, turn ON DTR and RTS.

For ESP32, turn OFF DTR and RTS.

Connection Options (Untitled 0)

Serial Port Serial Port Options

o Port: Jdev/ttyUSBO v [P
Recejve
Transmit Baudrate: 9600 A
Miscellaneous
Data Bits: H] -
Parity: none -
Stop Bits: 1 A
Flow Control: CTS
DTR
XOM

Software Supported Flow Control
Block Keystrokes while flow is halted

Initial Line States when Port opens:
© DTR On DTR Off

© rRTsOn RTS Off



Status Bar

F3 CREATEPROJECT [ OPENPROJECT B3 eYFiFILE SERVER ESP32 7 PORT: [dev/ttyUSBO % x eYFi WIRELESS DISCONNECT

The status bar contains some useful buttons and indicators for the eYFi-Mega

board.
Indicators

1. Selected Microcontroller - This will indicate the microcontroller used
in the project.
2. eYFi Wireless Connection Status - This will indicate whether your

computer 1is connected to eYFi-Mega’s Wireless Access Point or not.
Buttons

1. Create Project - This button can also be used to create project for
eYFi-Mega.

2. Open Project - This button can also be used to Open any existing
eYFi-Mega Project.

3. eYFi File Server - This button can also be used to access eYFi File

Server.

Keyboard Shortcuts

VS Code allows you to set your own keyboard shortcuts for various buttons. To
set your own shortcuts for the buttons of eYFi-Mega extension follow the

following steps,

1. First, open keyboard shortcuts settings by going to File -> Preferences

-> Keyboard Shortcuts

New File Ctrl+N main.c

New Window Ctri+Shift+N
Open File.. Ctrl+0
Open Folder... [Ctri+K Ctrl+0]

Open Workspace...

Open Recent >

Add Folder to Workspace..

Save Workspace As...

Save Ctrl+s
Save As.. Ctrl+Shift+S
Save All

Auto Save

; Online Services Settings
Revert File

Extensions Ctrl+Shift+X

Close Editor Ctri+w

Close Folder [Ctrl+K F] Keyboard Shortcuts [Ctrl+K Ctri+5]



2. Then in the search bar, search the following things to select eYFi-Mega
Extensions buttons
a. Create Project Button - extension.create
b. Open Project Button - extension.open
c. Build Button - extension.compile
d. Wired Flash Button - extension.wiredFlash
e. Wireless Flash Button - extension.wirelessFlash
f. Wired Serial Monitor Button - extension.wiredSerial

g. eYFi File Server Button - extension.fileServer

3. After selecting one button double click in the When cell and press the

key combination which you want to set as the shortcut for the button.

Keyboard Shortcuts - test-esp - Visual Studio Code

= Keyboard Shortcuts

sion.compile

' ENABLED

Command Keybinding Source
Browser Preview

Compile i

“ RECOMMENDED ROBLEMS UTPUT C “ON; E TERMINAL

™ a4 Intellisens

++ Intell

tin

5 DISABLED 0 » [
@0/MA0 FJ CREATE PROJECT B3 OPEN PROJECT B3 eYFi FILE SERVER ESP32 % PORT: /dev/ttyUSBO




Build System

ATMega 2560 Build System

We have developed our own Build System for ATMega 2560 projects. At the core
of this build system we have a GNU Make Makefile which ties all the necessary
AVR tools together.

This Makefile also allows you to add any third-party library to your project
by simply copying the library files in the project folder.

There are few commands for this Makefile which you can use,

1. make all: This command will compile your source code and generate binary
and hex files.
2. make clean: This command will clean your project directory by removing

all the object files, binary file and hex file.

ESP32 Build System

For ESP32 we are using the default Build System developed by Espressif which

comes with its own Makefile.
There are several handy commands for this Makefile which you can use,

1. make all: This command will compile your source code and generate binary
and executable files.

2. make -j5 all: The “j5” flag allows you to use all the 5 CPU cores for
the build process. This way build process can complete quickly if you
use more than one core for the build process. Note: If you have 3 CPU
cores use “j3” flag instead.

3. make clean: This command will clean your project directory by removing
all the object files.

4. make erase_flash: This will erase the entire 4 MB flash of ESP32. NOTE:
Using this command will erase OTA Application, Partition Table and File
Storage of eYFi-Mega.

5. make flash: This command will flash your application 1in the factory

partition of ESP32. WARNING: eYFi-Mega OTA Application resides 1in



factory partition. If you execute this command OTA Application will get
replaced with your application.
6. make monitor: This will open a serial monitor for ESP32 in the terminal.
7. make menuconfig: This command will open a menu-driven user +interface,
which will allow you to choose the features of ESP32 that you want to

have 1in your application.

make menuconfig A
L | make menuconfig 80x24
/homefsouravftest-esp/sdkconfig - Espressif IoT Development Framework Configura
t—
Espressif IoT Development Framework Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <¥Y=>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

SDK tool configuration --->
Application manager ---»
tootloader config --->
Security features ---=
serial flasher config --->
Example Configuration ---=
Partition Table --->
Compiler options ---»
Component config ---»
Compatibility options --->

< Exit > < Help = < Save > < Load >

Using Makefile Commands

To use Makefile commands navigate to the eYFi-Mega project directory and open
the terminal there. Make sure that the Makefile is present in the project

directory.

Now in the terminal type the commands which you want to execute.



sourav@erts-lab: ~/test-esp
- | souravi@erts-lab: ~ftest-esp 80x24
~ftest-esp

fhome /fsouravy

= sourav/

sitory, will not use

Adding Third-Party Libraries

To add any third-party library to your ATMega 2560 project, simply copy and
paste the library source files in the project directory where your main C file
exists. For ESP32, copy and paste the library source files in the main folder
where your main C file exists. The Makefiles will take care of compiling and

linking your library with your main source file.



eYFi-Mega OTA Application

The eYFi-Mega OTA Application which resides in the factory partition of ESP32,
allows user to flash the firmware of ATMega 2560 or ESP32 wirelessly and

gives access to the file storage of eYFi-Mega.

eYFi-Mega File Server

eYFi-Mega File Server 1is like a file explorer for the 700 KB onboard storage.
To access this file server you need to first connect to eYFi-Mega’s Wireless
Access Point. After connecting to the Access Point you can use VS Code with
eYFi-Mega Extension to open the file server window. You can use this storage
to store any files 1like you can use this storage to configure your WiFi-SSID
and password (explained in the next section), log data from sensors, you can
even store .bin or .hex files of your firmware and flash it in any of the two

controllers through this file server.

NOTE: When you are setting the name of your file which is to be uploaded, keep
the name of the file including the name of the extension less than 31
characters 1in length.

eYFi-Mega

Get Started Quick Bytes

eYFi-Mega File Server

Select File Choose file JRERIERAIEC
Set Name L W

Storage Used: 171.26 KB out of 700 KB (24.47%)




Set Wi-Fi SSID and Password

To set your own Wi-Fi SSID and Password of the board, upload a config.txt file
to your eYFi-Mega File Server with your SSID and Password 1in the following
format in the file. After the upload is done, reset the ESP32 by pressing the
ESP_RESET button, and you are all set!

Filename: config.txt
WiFi-SSID [your-wifi-ssid]

WiFi-Pass [your-wifi-pass]

For example,
WiFi-SSID [eYFi-Mega]

WiFi-Pass [eyantral23]

will set the SSID to "eYFi-Mega" and Password to "eyantral23".

Default SSID and Password of eYFi-Mega Wireless Access Point

Wi-Fi SSID: eYFi-Mega
Wi-Fi Password: eyantral23

In case the config.txt file 1is missing from your file server or the format of
the config.txt file is not proper then, this default SSID and Password will be

set for your Wireless Access Point.



Wi-Fi Status LED Inddication

When you are connected to your eYFi-Mega over a Wi-Fi link, 1it's 1dimportant to
know the different states in which your board 1is. These states are 1indicated
by the Blue Wi-Fi Status LED, which 1is right next to Red ESP_ON LED. Below is
the description of different LED Patterns associated with different states of
the board.

State LED Pattern
Wi-Fi Client is connected to ESP32 ON
Wi-Fi Client 1is disconnected from OFF
ESP32
File Upload Start OFF
File Upload End Blink Fast for 100 ms
Firmware Flash Start Blink Fast
Firmware Flash End for AVR Blink Slow for 5 s
Firmware Flash End for ESP32 Blink Slow till application Switch #1
(S1) 1is toggled

eYFi-Mega Wireless Serial Terminal Application

We have developed an ESP32 application which allows ATMega 2560 to transmit
its data on UART #0 over Wi-Fi. So with the help of this application, you can

receive serial data over Wi-Fi at your side.

To use this first, you would have to flash this application which you can

download from eYFi-Mega’s website in the user-app partition of ESP32.



After that make sure the S2 switch is towards the Wi-Fi symbol. This will
connect UART#0 of ATMega 2560 with UART#1 of ESP32.

To start this application switch S1 away from the Wi-Fi symbol and then press
ESP_RESET button, to start the application.

In your ATMega 2560 application make sure that you are sending data to UART #0
at a baud rate of 115200.

To receive data on your Linux system you can use netcat utility. Run the
following command in the terminal to receive data from the UART #0 of ATMega
2560 over Wi-Fi,

nc 192.168.4.1 3333

You can also run this command on your Android Device. To run terminal commands
on your Android Device use Termux App which you can download from Google Play

Store. Termux App Download URL

Before you run this command, make sure that you are connected to the Wireless
Access Point of eYFi-Mega. For this application the Wi-Fi SSID is

eYFi-Wireless-Serial and there is no password.

In the Quick Bytes page of eYFi-Mega which you can find at eYFi-Mega’s
website, you can find the example code for using this Wireless Serial

Terminal.

nc 192.168.4.1 3333

nc 192.168.4.1 3333 80x24



https://play.google.com/store/apps/details?id=com.termux&hl=en_IN

eYFi-Mega ESP32 Partition Table

We have partitioned the 4 MB flash of onboard ESP32 to accommodate 1 MB OTA
App, 2 MB for User App and 700 KB for File Storage. This partition table can
be modified by you as per your requirement. For example, 1if you want to
increase or decrease the size of the 700 KB File Storage you can update the
partition table. If you decide to modify the partition table for your project,
you might not be able to use the OTA App because our OTA App 1is compatible
with the partition table described below. In case you accidentally erase the
partition you can always download our Partition Table and our OTA App from our

website. The current partition table is described below,

Partition Name Start Address Size

reserved area (nvs, - 300 KB

otadata, phy_init)

factory (ota-app) 0x10000 1 MB
appl (user-app) 0x110000 2 MB
storage (spiffs) 0x310000 700 KB

Flashing ESP32 Bootloader, Partition Table, OTA Application, Wireless Serial Terminal
Application and ESP32 User Application in eYFi-Mega

In case you accidentally erase any of the important firmware which 1is required
for eYFi-Mega to function properly, you can always download them from our
website and flash them again. In this section, we will discuss how you can do
that.

To flash firmware in ESP32 you would need esptool.



The esptool and the firmware described in the following sections can be
downloaded from eYFi-Mega’s website which can be found at e-Yantra’s products

page at https://e-yantra.org/products.

Flashing eYFi-Mega ESP32 Bootloader

Copy the bootloader file in the esptool folder and execute the following

command to flash the bootloader

$ python2 esptool.py -b 921600 --port /dev/ttyUSBO write flash ©x1000
eyfi-mega_esp32 _bootloader.bin

Flashing eYFi-Mega ESP32 Partition Table

Copy the partition table file 1in the esptool folder and execute the following
command to flash the partition table.

$ python2 esptool.py -b 921600 --port /dev/ttyUSBO write_flash 0©x8000
eyfi-mega_esp32_partitions.bin

Flashing eYFi-Mega ESP32 OTA Application

Copy the OTA Application file in the esptool folder and execute the following
command to flash the OTA Application

$ python2 esptool.py -b 921600 --port /dev/ttyUSBO write flash ©x10000
eyfi-mega _esp32_ota_app.bin

Flashing eYFi-Mega ESP32 User Application and Wireless Serial Terminal
Application

Copy the Wireless Serial Terminal Application or User Application file in the

esptool folder and execute the following command to flash the file

$ python2 esptool.py -b 921600 --port /dev/ttyUSBO write flash ©x110000
eyfi-mega_esp32_user_app.bin


https://e-yantra.org/products

APPENDIX

APPENDIX A: Kill Any Command

While any command 1is being executed either in your terminal or 1in VS Code’s

terminal and you want to kill 1it, just press CTRL+C in the terminal.

APPENDIX B: Unix and Blank Spaces

Unix systems are not good in handling blank spaces so, we recommend not to
have any blank spaces in your folder name or filename. Use camelCase or

snake_case instead of having a blank space between two words.

APPENDIX C: Set Python 2 as your default Python Interpreter

It might be possible that Python 3 is your default Python -interpreter 1in your
environment. If that is the case some of the python commands used by the ESP32
build system and eYFi-Mega VS Code Extension might not work because they use

Python 2.

To check your default python 1interpreter version enter the following command

in your terminal,

$ python --version

sourav@erts-lab: ~
sourav@erts-lab: ~ B0x24

If your Python version 1is 2.x then you are good to go. But, if it is 3.x then
you would have to set Python 2 as your default interpreter for your
environment. To do so, follow the following steps,

If you are using BASH shell, execute the following command

$ sudo gedit ~/.bashrc



If you are using ZSH shell, execute the following command

$ sudo gedit ~/.zshrc
This command will open up the shell settings file in gedit text editor.

NOTE: Most of the major Linux Distributions 1like Ubuntu uses BASH Shell.

Go to the end of the file and add the following line,

alias python='python2'

Search Tools Documents Help
125 if [ -f "/home/sourav/miniconda3/etc/profile.d/conda.sh” ]; then
126 . "/home/sourav/miniconda3/etc/profile.d/conda.sh"
127 else
128 export PATH="/home/sourav/miniconda3/bin:SPATH"
129 fi
130 fi

131 unset _ conda_setup

132 # <<< conda initialize <<<
133

124

sh  Tab Width: 8 = Ln 135, Col 1 s INS

Make sure to save and then exit the text editor.
Close the terminal and open it again and enter the following command,

$ python --version

sourav@erts-lab: ~
sourav@erts-lab: ~ B0x24

Now Python 2 will be set as you default python -interpreter.
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