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Chapter 1. Introduction

1.1. Intended Audience

The intended audience for this document are developers who wish to develop their first MicroEJ
plaform with MicroEJ SDK and deploy a MicroEJ standalone application onto. Notes:

+ This document is for the Murata Murata TypellD EVB board.

« Thisdocument is not a user guide for the C development environment used for the final applica-
tion link. Please consult the supplier of the C development environment for more information.

+ Please visit the website https://developer.microej.com for more information about Murata
TypellD EVB products (platforms, videos, examples, application notes, etc.).

1.2. Scope

This document describes, step by step, how to start your development with MicroEJ SDK
« Create a MicroEJ platform for Murata TypellD EVB board.
« Run a MicroEJ standalone application on the MicroEJ simulator.

« Run a MicroEJ standalone application on the MicroEJ platform and deploy it on the Murata
TypellD EVB board.

1.3. Prerequisites

o PC with Windows 7 or later.
« The MicroEJ SDK environment must be installed.
« Murata TypellD EVB board.

+ AGNU-GCC-based C development environment. The examples are packaged ready to run using
the MicroEJ SDK IDE (including CDT packaging), which this document assumes has been suc-
cessfully installed. Please visit the website mentioned above to obtain a version of the MicroEJ
SDKIDE. Note, however, that developers are free to use a different CDT packaging.




Chapter 2. Create and Use Your First
MicroEJ Platform

2.1. Create a MicroEJ Platform

The aim of this chapter is to create a MicrokJ platform from a MicroEJ architecture. The platform will
then be used to run a MicroEJ standalone application in subsequent chapters.

Although it is possible to use MicroEJ SDK to create every aspect of a MicroEJ platform in accordance
with specific requirements, in this chapter we will use a pre-packaged example of a MicroEJ platform
that is already configured for the Murata TypellD EVB.

+ Open MicroEJ SDK.
« Open the MicroEJ platform wizard: Fil e > New > M croEJ Pl atform Proj ect .

« Select the MicroEJ architecture ARM Cortex-M3 GCC from the combo box. A MicroEJ Platform
Reference Implementation is available:

Figure 2.1. MicroEJ Platform Reference Implementation Selection

Create a platform O X

Configure Target Architecture —
Configure Target Architecture

Target

Architecture: | Platform Architecture Bmr=z

Create from a platform reference implementation.

~ (= Platform Reference Implementation
v B\ Board
(= Name

Includes:

- MicrokJ Q5 Core Engine,

- MicroEl Simulator,

- Foundation libraries (EDC, B-ON, etc.),

- Multi Applications mode,

- Serial Communication (ECOM, ECOM-COMM),
- GUI modules (Microll, MWT, etc.),

- Metwork modules,

- Metwork S5L medules,

- File System modules.

Comes with a BSP project for XX board.

@ < Bacl Next > Finish Cancel

+ Select the MicroEJ platform SingleApp for the Murata TypellD EVB from the combo box.

+ Click on Next. Give aname which be used as prefix for all MicroEJ platform projects. Forinstance:
M/Pl at f orm




Create and Use Your
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Figure 2.2. New MicroEJ Platform Naming

Creste a platform O X

Configure platform properties —

Configure platform properties

Platform Properties

Device™: ‘ Platform

Name: [ MyPlatform]

Provider: | Microf)

|
\
Version™; ‘ 100 ‘
|
\

Vendor URL: ‘ http://developer.microgj.com/4.0/sdk/license

@ < Back

g

« Click on Fi ni sh. The selected example is imported as several projects prefixed by the given
name:

+ MurataTypellLD-MyPlatform-CM3_GCC48-configuration: Contains the platform refer-
ence implementation configuration description. Some modules are described in a spe-
cific sub-folder / with some optional configuration files (. properti esand/or. xnl ).

+ MurataTypellLD-MyPlatform-CM3_GCC48-bsp: Contains a ready-to-use BSP software
project for the Murata TypellD EVB board, including a MicroEJ SDK project, an imple-

mentation of MicroEJ core engine (and extensions) port on FreeRTOS RTOS and the Mu-
rata TypellD EVB board support package.

The MicroEJ platform configuration file is automatically opened.

+ From the MicroEJ platform configuration file, click on the link Bui | d Pl at f or m
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Figure 2.3. MicroEJ Platform Build

) Overview

Platform Properties

Platform Content
heneral information about this platform.

The content of the platferm is compesed of two parts:

Device: Board {2 Environment: select the architecture.
Name: MyPlatform ¢ Modules: select modules to import in the platform.
Version: 211

Platform Configuration

Provider : Microk) Once the content of the platform is chosen, it can be

. - - - configured.
Vendor URL: | http://developer.microej.com/4.0/sdk/license
£ Configuraticn

Each module can be configured creating a folder with its name
along the .platform file, It could contain:

* an optional [module].properties file,
* gptional module specific files and folders,

Medifying one these files requires te build the platform again.

Build

Generate and test the platform.

X Build Platform: The new platform is now available and
visible in Available Platforms

The build starts. This step may take several minutes. You can see the progress of the build steps
in the MicroEJ console. Please wait for the final message:

BU LD SUCCESSFUL

At the end of the execution the MicroEJ platform is fully built for the Murata TypellLD EVB board

and is ready to be linked into the MicroEJ SDK project. Itsnameis Mur at aTypellLD MyPl at -
f or m C\VB_GCCA8.

The MicroEJ platform is now ready for use and available in the MicroEJ platforms list of your

MicroEJ repository (W ndows > Preferences > McroEJ > Platforns in work-
space).

2.2. Run an Example on the MicroEJ Simulator

The aim of this chapter is to create a MicroEJ standalone application from a built-in example. Initially,
this example will run on the MicroEJ simulator. Then, in the next section, this application will be com-
piled and deployed on the Murata TypellD EVB board using the MicroEJ platform.

2.2.1. Create Example
« Open MicroEJ SDK.

+ OpentheFile > New > M croEJ Standal one Exanpl e Proj ect menu.

+ Select the MicroEJ platform MurataTypellLD-MyPlatform-CM3_GCC48 from the combo box.
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+ Select the example Sanpl es > CGetting Started > Hello Wrl d.

Figure 2.4. MicroEJ Standalone Application Selection

New Micraf) Standalone Exsmple Project O X
Select an Example - !
Target
Platform: | Micro€) Platform || Browse..

v L] Samples
v m Getting Started
(= Hello World

This example displays Hello.

(?:‘ < Back Next > Einish Cancel

+ Click on Next. The next page suggests a name for the new project.

Figure 2.5. MicroEJ Standalone Application Naming

Mew Microk] Standalone Example Project O P4
Create a MicroEJ Project »
Enter a project name.

Project Name: | JMyHelloWorldSample |

(?:' < Back Next > Cancel

« Click on Finish. The selected example is imported into a project with the given name. The main
class (the class which contains the mai n() method) is automatically opened.
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2.2.2. Run Example

+ Select the project in the Package Explorer tree

+ Right-click on this project and select Run As > M croEJ Appli cation
Figure 2.6. MicroEJ Standalone Application Running

[ Package Explorer 53 = 0 [7] HelloWorld java &3

m

= 2® * Jawal]

b E’_:‘}MyHEHOW 1 2 mnankame ~om i=

MNew 4

t.examples.edec.hello;

Go Into

Open in New Window j=ssage "Hello World !
Open Type Hierarchy F4

lloWorld
Shaw In AlteShifesw » [rEOWOTLA A

Copy Ctrl+C ic void main (String[] args) {

. out.println ("Hello World !"):
Copy Qualified Name F t )

Paste Ctrl+V
#H Delete Delete

B i

Build Path 3
Source Alt+Shift+5 »
Refactor Alt+Shift+T »

fag  Import...
Export...

EE

Refresh F5

G

Close Project
Close Unrelated Projects
Assign Working Sets..,

. Run As 4
. Debug As 4
Profile As 4
Validate

1 Java Applet Alt+Shift+X, A
2 Java Application Alt+5hift+X, J
3 Micrek) Application Alt+Shift+X, M

= E

Run Configurations...

@ Build with EasyAnt
Restore from Local History...
@  JAutodoc 3

The application starts. It is executed on the MicroEJ simulator of the selected MicroEJ platform

(MurataTypellLD-MyPlatform-CM3_GCC48). The result of the test is printed in the console:

Hello World !
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2.3. Run the Example on the Murata TypellD EVB

Board

2.3.1. Compile MicroEJ Standalone Application

+ Opentherundialog (Run > Run configurations...).

Open Execut i on tab.

Select the MicroEJ Application launcher Hel | oWor | d.

Select Execut e on Devi ce.

Figure 2.7. Execution on Device

Y]

Run Configurations

Create, manage, and run configurations

X[ B3~
type filter text

[€] C/C++ Application
Ju JUnit
= Launch Group

. [7] MicroEJ Application

T HelloWorld

g MicroEl Tool

Filter matched 19 of 24 items

@

Mame: | HelloWorld

5] Main | Execution . 38 Configuration| @, JRE| % Source| 5] Common
Target
Platform: Microk/ Platform

Execution
() Execute on Simulator (®) Execute on Device

Core Engine Mode: | Default

Default Settings: | Build & Deploy

)

Browse...

W

]

The application is generated, linked and deplaoyed.

Options
Qutput folder: | S{workspace_locl/MyHelloWorldSample
[¥] Clean intermediate files [JVerbose

Browse...

Apply

Close

« OpenConfi gurationtabandsubmenuTarget > Depl oy.Bydefault,an optionis setto
deploy the application library at a location known by the third-party IDE. If you want to deploy
it elsewhere, unselect this option and enter your output path in the field below.

« Click Run: the application is compiled, and the compilation result (an ELF file) is copied into a
well known location in the workspace. The MicroEJ SDK BSP project will search for it there when
it performs the final link.

2.3.2. Link and Deploy MicroEJ Standalone Application

The aim of the final step is to:

« Compile the BSP project (such as drivers).

+ Link the BSP and the others libraries (MicroEJ Core Engine, C stacks, MicroEJ standalone appli-

cation etc.).

« Deploy a MicroEJ standalone application on the Murata TypellLD EVB board.
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@ Note

This final step uses MicroEJ SDK.

The following steps are performed within MicroEJ.

« InMicroEJ SDK, expand the project MurataTypellLD-MyPlatform-CM3_GCC48-bsp and the folder
apps/ sni p/ m croej/ m croej . A Makefile (m croej . nk) describes files to includes (C
source files and header files) during the build part and build options.

Figure 2.8. MicroEJ SDK Project Selection

v 13 Murata-TypelLD-EVB-bsp
v (= apps
(= demo
v [= snip
= amgp
(= ap_clients_rssi
(= apsta
(= avs_authorization
= bluetooth
[ bluetooth_audic
(= coap_app
(= config_mode
(= crypto
(= custom_ie
(= det_read_write
= email
= flac
= gpio
(= graphics
(= gspi_slave
(= http_server_sent_events
(= httpbin_org
(= hitps_server
(= keep_alive
(= led_example
= link_status
~ [ microgj
= ble
(= core
(= ecom-comm
(= ecom-network
(= ecom-wifi
(= include
= kf
= lib
(= microgj-util
(= net
(= ssl
= util
[& microgj.c
@ microgj.mk
£ wifi_config_dct.h
= multi_image_0

OpentheBui | d Tar get s view in your MicroEJ SDK (W ndow > Show Vi ew > O her. ..

> Make > Build Targets). Then, click on the sni p. ni croej - Mur at aTypellLD

Fr eeRTCS- Lwl P- SDI O downl oad downl oad_apps run make target to run the com-
pilation and flash the board. You can now open a serial terminal link to the USB COM port of
your board and see your application traces.

The following steps are performed within MicroEJ SDK.

@ Note

The target board can be flashed using OpenOCD.
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* Figure 2.9. MicroEJ SDK IDE

urce Refoctor Nevigte Search Project Run Window Help
$iQ-PiH-0-AU-iHG-iOSO
' Type Hiewrehy B® V=0

Build the MicroEJ SDK project by clicking on the menu Proj ect > Build target.The
project is compiled and linked. See “Mandatory Connectors” to use the right connectors.

The application starts. The result of the execution is output on printf COM port. (See “Mandatory Con-
nectors” to use the right connectors). Congratulations, you have deployed a MicroEJ standalone appli-
cation on a MicroEJ platform.




Chapter 3. Specification

3.1. Overview

MicroEJ platform on Murata TypellD EVB is based on board support package provided in the Cypress
WICED SDK 6.2 and the associated Murata TypellD package: (Cypress WICED SDK website [https://
community.cypress.com/community/wiced-wifi]). Itincludes FreeRTOS, a TCP/IP network connection,
some custom GPIOs. MicroEJ platform has been built MicroEJ SDK 4.1.5 IDE.

3.2. MicroEJ Platform Configuration

MicroEJ platform is based on MicroEJ architecture for ARM Cortex-M3.

Table 3.1. MCU Technical Specifications

MCU architecture

Cortex-M4 (STM32F412RGY6)

MCU Clock speed 96 MHz
Internal RAM 256 KB
External Flash 2 MB (QSPI)

MicroEJ platform uses several architecture extensions. The following table illustrates the MicroEJ ar-

chitecture and extensions versions.

Table 3.2. MicroEJ Configuration

Name Version
MicroEJ architecture 6.9.2
Network 7.0.0
Network Addons 1.1.2

3.3. Platform Output stream

MicroEJ platform uses USB connector as output print stream.

@ Implementation Note

The COM port is also used as the output stream for the printf calls.

10
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Specification

The COM port uses the following parameters:
+ Baudrate: 115200
+ Data bits bits: 8
« Parity bits: None
« Stop bits: 1

« Flow control: None

3.4. RTOS Configuration

MicroEJ platform uses FreeRTOS 9.0.0. RTOS uses a heap to allocate all its objects: tasks stacks, task
monitors, semaphores etc. The heap size is: 75 KB and is allocated in internal RAM. The following table

illustrates the available tasks and their stack size.

Table 3.3. FreeRTOS Tasks

Task name Size Priority
RTOS idle task 350B 0
RTOS timer 1KB 9
MicroJvm 4 KB 8
SPI Slave 2 KB 9
Network Delegate 4 KB 9
System Monitor 512B 9
Application Thread 6 KB 7
LwIP TCP/IP 4 KB 7

3.5. Memories

MicroEJ Plaform uses several internal and external memories. The following table illustrates the MCU
and board memory layouts and sizes fixed by the MicroEJ platform.

11




Specification

Table 3.4. Internal RAM (256 KB)

Section Name Size

MicroEJ standalone application stack blocks 512 * n bytes
Pre-installed MicroEJ sandboxed application n bytes b
MicroEJ platform internal heap n bytes ©
Any RW n bytes d
MicroEJ standalone application heaps 1536 KB ©

Multi applications working buffer 0 bytes
SSL buffers Linked to C malloc heap

2 nis the number of stack blocks defined in MicroEJ Application launcher options.
bp depends on the size defined in MicroEJ Application launcher options.

¢ n depends on memory configuration set in MicroEJ Application launcher options.
4n depends on MicroEJ application libraries used.

€ Maximum size of the addition of MicroEJ heap size and MicroEJ immortal heap size. These sizes are defined in MicroEJ Appli-
cation launcher options.

Table 3.5. Internal flash: ROM (1 MB)

Section Name Size

Any RO n bytes ®

? n depends on MicroEJ application, MicroEJ libraries, Board support package, RTOS, drivers, etc.

Table 3.6. External flash: QSPI (2 MB)

Section Name Size

MicroEJ standalone application resources n bytes ®

2 nis the size of all MicroEJ standalone application resources.

3.6. Network

MicroEJ platform features a network interface with Wi-Fi as an underlying hardware media. A limited
number of 8 sockets could be used for TCP connections, 1 for TCP listening (server) connections, 5 for
incoming TCP (client) connections to a TCP server and 8 for UDP connections. A DHCP client could be
activated to retrieve IP address. All DNS requests could be handled by a MicroEJ software implemen-
tation or a native one.

S Implementation Note

MicroEJ platform uses LwlIP v2.0.3 contained in the WICED SDK. This implementation uses
thenewl i b dynamic memory allocator for all its memory allocation. The TCP MSSis 1460
bytes.

The network portage uses a WICED based implementation. A mechanism named network
delegate, with a dedicated task, is used to request non-blocking operations and wait for
completion or timeout.

12



Specification

The DHCP client is handled by LwIP and the DNS features use a MicroEJ native implemen-
tation based on the WICED SDK.

3.7.SSL

MicroEJ platform features a network secure interface. Available secured protocols are SSL 3.0, TLS 1.0,
TLS 1.1, TLS 1.2. Supported keys and certificates formats are PKCS#5 and PKCS#12, PEM- or DER- en-
coded.

g Implementation Note

MicroEJ platform uses WICED security APIs based on BESL library and mbedTLS v2.6.0.

3.8. Serial Communications

3.8.1. UART Connector

MicroEJ platform does not provide any serial connection.

13



Chapter 4. Board Configuration

Murata TypellD EVB provides several connectors, each connector is used by the MicroEJ Core Engine

itself or by a foundation library.

4.1. Mandatory Connectors

Murata TypellD EVB provides a multi function USB port used as:
+ Power supply connector
« Probe connector

« Virtual COM port

First of all, install the USB driver associated to your board. It's provided in the
WICED SDK BSP (folder [ Mur at aTypellLD BSP_PATH] / t ool s/ dri ver s/ CYWOWCD1EVAL1/
Install Driver. exe). Take a FTDI USB wire. Connect it to your PC and launch a the serial sniffer

software of your choice.

Figure 4.1. Mandatory Connectors

POWER SUPPLY + JTAG +TRACES

*FLASE: *gppimiapER" ¢
r 1 5

b
b
=
=
a
o
>
w

W
fulisae
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Chapter 5. MicroEJ SDK Configuration

5.1. Install MicroEJ SDK

This section describes how to install a MicroEJ SDK development environment.

5.1.1. Download MicroEJ SDK

« Gotohttps://devel oper.m croej.comgetting-started-sdk. htm .
+ Pressthe Downl oad M croEJ SDKbutton.
« Download the executable file (e.g. M cr oEJ- SDK- | nst al | er - Wn64-4. 1. 5. exe).

+ Run executable file and follow the installation steps. A new application named M cr oEJ SDK
4. 1. 5 shall have been installed.

15



Chapter 6. Changelog

6.1. Version 1.0.1

Bug fixes:
« Platform documentation.

« Board support package link step not called when i cr oej app. o file changed.

6.2. Version 1.0.0

Initial release of the platform.

16
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