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1. INTRODUCTION

The EM9304 System On Chip (SOC) Software Development Kit (SDK) and the Synopsys Metaware Integrated
Development Environment provide a flexible and convenient way to develop applications using the EM9304. This
application note will help you start developing applications for the EM9304 device using the EM9304 SOC SDK. This
application note contains a step-by-step guide on how to set up the required development tools, build the example
projects, execute an example project with the debugger, and interact with the EM9304 example application with a
Smartphone.

2. REQUIREMENTS
The following hardware components are required for this tutorial:

e PC running Windows 7, 8, 8.x, or 10
e EM9304 SOC DVK (EMDVK9304SOC version 4.0 or newer)
e Smartphone running iOS or Android

The following software components are required for this tutorial:

DesignWare ARC Metaware Toolkit Lite (Version 2017.12 or newer)

EM9304 SOC SDK (Version 6.0 or newer)

Alpwise Mobile App for iOS or Android (Build version 7.3.1 or newer)

EM9304 Configuration Editor (Version 1.0.0 or newer as installed with this SDK)

3. OVERVIEW

This tutorial covers the following topics.

Installing the development tools and the EM9304 SOC SDK.

Reviewing EM9304 SOC SDK organization.

Setting up the example application project files.

Building on the FindMe example project.

Preparing the EM9304 DVK for the example FindMe application.

Connecting the EM9304 DVK to a computer.

Using the EM9304 Configuration Editor to update the EM9304 firmware with the EM9304 meta SOC patch.
Using the EM9304 Configuration Editor to program a configuration patch into the One-Time Programmable
(OTP) memory.

9. Launching the debugger to run the example FindMe application.

10. Installing the Alpwise Bluetooth Low Energy app on a smartphone.

11. Interacting the example FindMe application with the smart phone.

N~ WNE

EM Microelectronic may at its discretion issue firmware updates to improve and correct the ROM firmware. The
EM9304 meta SOC patch is critical to the proper operation of the EM9304 when operating in SOC mode. Itis strongly
recommended that the meta SOC patch be programmed into the EM9304 prior to beginning application development
as described in the instructions below. Please see the release notes for a description of EM9304 meta SOC patch.
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4. DEVELOPMENT TOOL INSTALLATION

The complete development environment for the EM9304 includes the Metaware Toolkit Lite integrated development
environment and the EM9304 SOC SDK.

4.1 INSTALLING METAWARE LITE

All EM9304 software and tools are included in the EM9304 SOC SDK, but the Metaware Toolkit Lite software
must be downloaded from the Synopsys website and installed separately. The Metaware Lite software can
be downloaded at https://www.synopsys.com/cgi-bin/arcmwtk lite/regl.cgi. You will be prompted to register
and you will receive a registration code and download link through email. The email message from Synopsys
should arrive within minutes of registering and will look similar to the Figure 1 below.

Thank you for your interest in the DesignWare ARC MetaWare Toolkit Lite Edition. To download the installation executable, click
the following link (or paste it into your web browser):

https://www.synopsys.com/cgi-bin/arcmwtk lite/download.cgi?cid=

** Please note that this download is 924MB in size and will take some time to complete based on your connection speed. If you
have a slow or unreliable connection, consider installing a download manager add-on for your web browser. **

You have agreed to the following Terms and Conditions:
DesignWare ARC MetaWare Toolkit Lite Edition End-User Software License Agreement
https://www.synopsys.com/apps/arcmwtk lite/metaware-development-toolkit-lite-version-eulm.pdf

NEXT STEPS:
Once your download has completed, simply double-click the executable and follow the on-screen instructions to install the
application.

Your software activation credentials are:

Email Address: @emmicro-us.com

Activation Key:

Sincerely,

The DesignWare ARC MetaWare Toolkit Team www.synopsys.com/arc

Figure 1 Registration email message Metaware Toolkit Lite

Once the download is complete, execute the executable and following the instructions. Note that the Metaware
Toolkit Lite must be installed in a folder where the path does not contain any spaces. For example, Metaware
can be installed at “C:\Tools\MetawareLite”, but cannot be installed in “C:\Program Files (x86)\MetawareL.ite”.
Metaware Lite should be installed with user level permissions rather than administrator level permissions.

4.1 INSTALLING THE EM9304 SOC SDK

The EM9304 SOC SDK can be downloaded from the EM Developer website forum section at
https://forums.emdeveloper.com/index.php. The EM Developer website contains a support forum as well as
links to applications notes and software tools for the EM9304 DVK. Registration is simple and is required to
access the EM9304 BLE 4.2 Transceiver discussion thread.

Double-click the EM9304 SOC SDK installation executable to start the installation. The Welcome page of the
installation setup wizard will be displayed. Click next to continue to the Component Selection page as shown
in Figure 2.


https://www.synopsys.com/cgi-bin/arcmwtk_lite/reg1.cgi
https://forums.emdeveloper.com/index.php
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@ EM9304 SOC SDK Setup = X

Choose Components
Choose which features of EM3304 SOC SDK you want to install.

Check the components you want to install and uncheck the components you don't want to install,
Click Next to continue.

Selct the type of nsal -

Or, select the optional » EM9304 Development Environment and Libraries
components you wish to install: EM3304 SDK Applications

EM9304 SDK Documentation

CMake Build System
ST-Link/V2 Software Driver and Nudeo Debugger
Digilent Adept Software and Drivers

Space required: 204.3MB

Nullsoft Install System vZ.46 T < Back H Next > l I Cancel

Figure 2 Installation component selection page.

The Component Selection page allows you to customize the development environment installation, which is
generally only used to deselect components that may already be installed on your PC. For instance, if you
have already installed the Digilent Adept driver software, you could deselect that item from the installation list.
In most cases, the Full installation type should be chosen. If the installation detects that CMake is already
installed, the CMake Build System will not be selected.

This tutorial assumes the Full installation is installed.

The EM9304 Development Environment and Libraries are required for application development. The
component contains the build environment, software libraries, and example projects. The EM9304 SDK
applications are utilities developed for the DVK and allow you to issue HCI or ACI commands to the EM9304
with the EM9304 Connector application and to configure the EM9304 with the EM9304 Configuration Editor.
The EM9304 SDK documentation contains the EM9304 software APl documentation, the DVK schematic, the
implementers guide for the Bluetooth stack, and other reference documentation. The CMake Build System is
required for the software build environment. The ST Link Software and Drivers are required to allow your PC
to communicate with the DVK through a virtual COM port, and the Digilent Adapt Software and Drivers are
required to use the Metaware Lite debugger.

Click Next to continue to the Application Installation Location page. This page allows you to select the
destination location for the SDK applications.

Click Next to continue to the Project Installation Location page. This page allows you to select the destination
location for the SDK development environment and libraries, and the SDK documentation.

Click Next to continue to continue to the Start Menu Location page where you can specify where the application
and documentation shortcut links will be placed.

Click Next to begin the SDK installation. After the EM9304 components have been installed, separate installers
will be launched to install the following third-party applications

e CMake
e ST Link software and drivers
o Diligent Adept software and drivers.
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Follow the instructions provide for each installation procedure.

Note, during the CMake installation process, select "Add CMake to the system PATH for all users" when
prompted in the Install Options screen. Prior to launching the CMake Setup Wizard, you will be reminded to

set the option.

Once the setup process is complete, and all required third party software has been installed, the Setup
Complete page will be displayed as shown in Figure 3.

@ EM9304 SOC SDK Setup -

Completing the EM9304 SOC SDK Setup Wizard

EM9304 SOC SDK has been installed on your computer.

Click Finish to dose this wizard.

[7d View the release notes

Click here to visit the EM Developer Forum for resources and support.

Nullsoft Install System v2.46 [ Finish Cancel

Figure 3 Setup complete page.
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5. SOC SDK ORGANIZATION

The SDK contains documentation, reference material for the Metaware development tools, EM9304 Bluetooth
utilities, example applications, and other material in addition to the development files and libraries. The SDK is
structured as described below. The description does not list all material, but identifies those items that are particularly
helpful when beginning development with the EM9304.

e documents

O

O O O O O O O

(@]

Alpwise

= Bluetooth stack and profile documentation

= Core stack (Bluetooth low energy stack) implementer’s guide
EM Microelectonics

=  EM9304 software development API in HTML format

= EM9304 DVK layout images and schematic

ide_project.bat (DOS batch file to setup the example project files)
ide_project_clean.bat (DOS batch file to clean the build environment)
CMakelists.txt (build file where application directories are listed)
cmake (build environment)
common (common include files)
libs (project include files and libraries)
projects (example applications)

= See the ReadMe.txt file for a description of example applications
rom

= library and symbol files for the ROM software
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6. SETUP THE METAWARE LITE WORKSPACE

Metaware Lite is based on the Eclipse IDE platform, which organizes application development into Workspaces and
Projects. Typically, a Project is setup for each application. The project contains the source files and build settings
create the application program file that is executed on the EM9304. The EM9304 SOC SDK contains four example
projects. A workspace provides a way group one or more projects. This tutorial groups the four examples into
projects and the projects into a single workspace.

Create the Metaware workspace with the following steps.

1. To minimize the length of this tutorial, the project files are created for you by going to the Windows Start
menu, “All Apps” (“All Programs” in Windows 7), and clicking EM Microelectronic EM9304 SOC
SDK—Setup Project Files. This Start menu shortcut executes a batch file that can also be executed from
a DOS command prompt. The batch file is located at C:\[project-install-dir]\sw\ide_project.bat. A DOS
command window will be displayed as shown in Figure 4. Close the DOS command window.

Anytime a new project is added to the Metaware IDE Workspace, rerun the Setup Projects Files batch file to
add EM-specific development files to the new project.

-
BN C\Windows\system32\emd.exe

Eclipse version is set to 4.4. Adjust CMAKE_ECLIPSE_UVERSION if this is wrong.
Using CMake version 3.5.2
Configuring done
Generating done
—— Build files have been written to: C:/ProgramDatasem?384zdk- su
Press any key to continue . . .

Figure 4 DOS command window after project creation.

2. If you installed the SOC SDK project files in the ProgramData folder, ensure you are able to view
this directory because some versions of Windows hide this folder. If you did not install the project
files into the ProgramData folder, skip this step.

a. Under Windows 8 and 10, check the Hidden Items checkbox located on the View tab of
the ribbon menu.

- 5 DriveTools  C:\ = u] X
Home g )
E’ :" s : ge icon -

ons & Lar ns l v Item check boxes

35 Small icons - i~ File name extensions
- SO | en Options
v by~ v Hidden items E

Navigation

pane~ List Details

Documents
& Pictures

build

Desktop

¥ Network

12 items

Intel

Logs
Perflogs
Program Files

Program Files (x86)

d Music ProgramData
B Videos temp
Tools
4@ OneDrive
Users
[ This PC Windows

< = M ‘& > ThisPC > Local Disk (C:) vl 5
# Quick access
I Desktop SWINDOWS.~BT
& Downloads SWindows.~WS
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b. Under Windows 7, make this folder visible by select Tools then Folder options... from the
main menu of a Windows Explore window.

File Edit View
Organize v 1 Map network drive... Pm New folder

Disconnect network drive...

W Favorites Open Sync Center...

s Folder options... 1. CMakeFiles

aces 4. common
| iCloud Photos L. libs
1. projects
4 Libraries 1. rom
j Documents | «cproject
&l Git || -project
J’ Music | cmake_install.cmake
| Pictures . CMakeCache.txt
= Subversion || CMakelLists.tet
B videos ide_project.bat
ide_project_clean.bat
1% Computer [E] ide _project_clean.sh
5 Local Disk (C:) | Makefile
= Removable Disk (E:) | specs.ii
s NODE_LO53RS (F:) 1

16 items

Figure 5 Windows Explorer folder options.

c. Inthe Folder Options dialog window, select Show hidden files, folders, or drivers, and click
OK. Now, the ProgramData folder will be visible.

You can apply the view (such as Details or Icons) that
you are using for this folder to all folders of this type.

+

-~ [ephtorodes | [ Besetfodes |

Advanced settings:
J. Files and Folders
[] Aways show icons, never thumbnails
[¥] Always show menus
Display file icon on thumbnails
Display file size information in folder tips
Display the full path in the title bar (Classic theme only)

[ Hide extensions for known file types
Hide protected operating system files (Recommended)

Restore Defaults

Cancel | | oply

Figure 6 Show hidden files and folders.
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3. Launch Metaware IDE Lite from the Windows Start menu.

4. Once Metaware IDE Lite completes the loading process, the Metaware IDE Lite Welcome window
will be displayed as shown in Figure 7. Click Start Working.

DE
Eile Edit Source Refactor Navigate Search Project Run Window Help
5 (@ Welcome 12 & = &

Quick Start

Suggested Tutorial

Learn how to create C projects, buid appiications, and debug
em

N
@ Project and Code Samples
8§ \fr/‘ Load sample projects that you can build, run, and debug

r I Start Working
Begin working with workspaces and projects
BUILT ON To return here, go to

@pse Help - Welcome

1BMofasM |0

Figure 7 Metaware IDE Lite Welcome window.

5. Click Create a New Workspace.

M C/Ce+ - Metal
File Edit Source Refactor Navigate Search Project Run Window Help
2 | @ Welcome 2 o=

? Navigate

Welcome to the MetaWare IDE

Start Working

T l Create a New Project

Create a new project in the currently loaded workspace

projects and begin work

r I Create a New Workspace
Create a new workspace. You can then create custom

j, Open an Existing Workspace

Browse for an existing workspace or sample workspace.

| amotassm [T

Figure 8 Create a New Workspace.

6. Click Browse in the Workspace Launcher window.

M Workspace Launcher

Workspace Launcher

The MetaWare IDE stores your projects in a folder called 2 workspace.
Choose a workspace folder to use for this session.

Specify a directory: | Browse... I

The IDE will ically restart to this

©) ok J[ cnce |

Figure 9 Workspace Launcher window.
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7. Browse to the em9304sdk folder of the project files destination folder. The default location of sw folder is
C:\ProgramData\em9304sdk. Select the em9304sdk folder and click OK.

[ Bl
Select Workspace Directory ﬂ

Select the workspace directory to use.

a G Local Disk (C) -
> |, DRIVERS
> Program Files
» 1. Program Files (x86)
4 || ProgramData
a emd304sdk

m

» . documents
I 4 sw B
. cmake
. CMakeFiles

b
3
> commaon
b
[

o libs
. projects

. rom -

Folder: em3304sdk

4

Figure 10 Select the em9304sdk folder in the Workspace Directory window.

8. Click OK in the Workspace Launcher window. Note the Specify a directory entry box shows the
em9304sdk folder. Note that the workspace destination folder cannot be in the same folder as the projects
folder.

F B
M Workspace Launcher ﬂ

Workspace Launcher

The MetaWare IDE stores your projects in a folder called a werkspace.
Choose a workspace folder to use for this session,

Specify a directory:[ C:\ProgramDatatem3304sdk ]

The MetaWare IDE will automatically restart to complete this operation.

0 T ) e |

Figure 11 Workspace Launcher with em9304sdk folder specified.
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9. Metaware IDE Lite will restart, and display an empty workspace. The next step is to import the project files
into the newly created workspace. Begin by clicking File and Import...

Edit Source Refactor

Mavigate

Search  Pro

New

Open File,..

Close
Close All

Save
Save As...
Save All
Revert

Move...
Rename...
Refresh

Convert Line Delimiters To
Print...

Switch Workspace
Restart

Import... ]
Export...

Properties

Exit

Alt+Shift=N »

Chrl+W
Ctrl+ Shift+W

Ctrl+S

CtrlsShift+5

F2

Ctrl+P

Alt+Enter

Figure 12 Import the project files.

10. Click General, Existing Projects into Workspace, and click Next.

M Import

Create new projects from an archive file or directory.

Select an import sourc:
type filter text b

4 (= General
‘ﬁ, Hreire
(5 Existing Projects into Workspace

e Bl Gt
A cd

e

[T} Preferences
P [;_:? C/C++
b (= Install
» (= Run/Debug
b (= Team
> (= Other

Figure 13 Adding existing projects into the workspace.

10
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11. Click Browse to select the sw folder containing the project files.

Import Projects
Select a directory to search for existing Eclipse projects.

@ Select root directory:

() Select archive file: | Browse...

Projects:
Options
[] Search for nested projects
[] Copy projects into workspace
["] Hide projects that already exist in the workspace

Working sets
Add project to working sets

YWork Ing sets:

Figure 14 Import project files.

12. Navigate to the em9304sdk folder, select the sw folder, and click OK. The sw folder contains the project
files for the example applications.

Select root directory of the projects to import

4 % Computer
4 b Local Disk (C:)
> 1. Program Files
> l. Program Files (x86)
4 |, ProgramData
4 | em9304sdk

b J. .metadata o

> | CMakeFiles

bl common

> Ju libs

b . projects
1. rom

Figure 15 Selecting the sw folder containing the project files.

11
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13. Click Finish in the Import Projects window.
M Import ESEEN)

Import Projects
Select a directory to search for existing Eclipse projects.

© Select root directory:| C:\ProgramData\em9304sdk\sw

() Select archive file: Browse...

Projects:

Options
[] Search for nested projects

["] Copy projects into workspace
["] Hide projects that already exist in the workspace

Working sets
[T Add project to working sets

Working sets: Select...

Einish

Figure 16 Finishing the import process.

14. The workspace and projects setup is now complete, and the main Metaware IDE Lite window will be
displayed. In the Project Explorer pane, expand the sw folder then the projects folder to reveal example
projects. The FindMe example application is shown in Figure 17.

chipinitixt
cmake installcmake
J CMakeLists bt
Oebug.bat
& findme_debugelf
@ findme.entry.c
W findme jiin
3 findme otp.ecc
& findme asm
4 findme.c
& findme.elf
& fingme.emp
B findmen
importsym
& Makefile
& findme_melody
@ findmepatchable
& findmeplus
& fota_patch
& fota_target
@ i2c_example
@ printf_example
& rsc_profile
& nc_example
& spim_example
& vart echo
& white_list example
@ CMakefiles
cmake installcmake
CMakeLists ot
& Makefile
& projects_backup
4 swiprojects/findme/findme.c

stack
#include se.
#include <BleGop.h>
#include <BleEngine.h>

#include <AciCoreCallback.h> // Enable vendor specific ACI commands

#include <BleFindMe_Target.h>

Application Specific Includes
#include
#include

© Console ©
No consoles to display at this time.

9Moraosm @

M emg30dsdk - /o + - MetaWare IDE - b0 x
file Edit Source Refactor Navigate Search Project Run Window Help
=22 B R NG E TG RO A v~ v [Quick Access) | 22 |
; Project Explorer S®% 7T 0 @findmec 2 O & Outi. L o
- ~ SARY o %
udes EN Includes u typesh A
# [Subprojects) ::"‘::' DLy 8 macrosh
e [Targets] P e u em.apah
el #include <em_gpn.h> 9 ibeph:
@ common #include <bsp.h> u gpion
s #include <gpio.h> u patlormh
#include <platform.h> u pmin
= ety service #include <pal.h> u stingh
@ beacon " U BleBasen
Stand ot
& central Ui u BleGaph
& custom serial . BleEngineh

U AciCoreCallbackh

U BleFindMe_Targeth
U findmeh

o findme jih

# GPIO_FINDME_ALERT_
O (anonymous)

® FindMeSignals 1 &

* gMylask )

1 FindMe_CoreCallbacki
+ FindMe_GapCallback(}
# FindMe_FindMeAlertC.

Figure 17 Main window with workspace files shown.

12
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7. BUILDING THE EXAMPLE APPLICATIONS

The example applications can be built individual or together. To build the all of the example applications, click Project
then Build All. A single project can be built by selecting the project in the Project Explorer pane and the clicking
Project and then Build Project. Select Build All for this tutorial or use the keyboard shortcut, Ctrl-B.

f b

File Edit Source Refactor MNavigate Search IEmjecl Run  Window Help
9~ (S .._'|®"§'Injﬁ'ﬁﬁ‘ Open Project o dEN G o
Close Project Quick Access = |
[ Project Explorer 32 = O b o Build All Cirl+B = 0 Bz 0. 2 @M. = 8
3 Froj p o
Build Configurations »
=2g v Suild Pro © BEARY e % ¥
a4 5 sw o LT = = typesh o
b ) Includes Build Working Set 4 = macros.h
I gy [Subprojects] Clean... S em_gpnh
I g [Targets] Build Autematically |'|is must always happen here. = bsph
I = cmake , &gFindmeEventQueue[®@], U platform.h
b (= CMakeFiles Make Target v P 2 pmlh
[ [ commaon Lt = string.h =
b libs Eleee i ' = BleBaseh
4 = projects Properties = BleGap.h
[ 2 beacon - b1, task. =l BleEngineh
b = CMakeFiles Findme_Constructor(&gFindmeTask); =] BleHostStackTask.h
b w /f Override some configuration settings so a configuration p Y BleFindMe_Targeth
4 |2 findme| // does not need to be loaded. » & (anonymous) —
[ [= CMakeFiles = Platform_Configuration_t *pPlatform_Config = @ Findme_t: struct
b [g findme.c (Platform_Configuration_t*)MODIFY_CONST(&gPlatform_Confi 5 @ (anonymous)
hipinit.td @ FindmeSignals_t:
¢ |p::|. I K pPlatform_Config-rblePacketPayloadlengthMax = 251; - I:_ ;ne [?naksl_F. elr
&£l cma e_lhsta -cmake pPlatform_Config-rblelsAciRequested = 1; s 9 fn melask: finc
Chakelists.bet pPlatform_Config->blelsStackRequested = 1; ® ° gFindmekventQueu
debug.bat 1 @ 5 testCount: uint32 t
[& Makefile } = @ 5 Findme_StackMute
4 2 hello_world ENTRY EUNCTION(Eind EntrvE " . H of Findme_StackMute:
b = CMakeFiles - (Findme_EntryFunction); e £+ Findme_CoreCallba _
b € hello_world.c ' [T 3 “ i 3
chipinit.bet —
2/ cmake_install.cmake [#} Problems 23 55| Tasks &) Console Properties ¥ =0
CMakelLists.bit L Ditems
debug.bat Description = Resource Path Location Type
| @ Makefile

=] cmake_install.cmake
CMakeLists.txt
L@ Makefile

[ [= rom -
(2 fsw/projects/findme || domotassm  |@

Figure 18 Build All to build all of the example applications.

After a few seconds, the build will complete, and the bottom right pane will show zero problems or errors. Clicking
the Console tab will show something similar to output in Figure 19.

[£1 Problems 2 ] Tasks [ Console [T] Properties v=08

0 items

Description Resource Path Lecation Type

38M of 495M 1]

[#) Problems &) Tasks ) Console 2 [7] Properties B EEEER| #B-m-= B8
CDT Build Console [sw]

- repase-T1les\ !/ PrOgramyata) emdseasaK) W/ proJects/ nelio_Woria/ Ne110_Woria_0EDug. et
C:/ProgramData/em930asdk/sw/rom/rom.elf C:/ProgramData/em9304sdk/sw/projects/hello_world/hello_world.elf
C:/ProgramData/em9304sdk/sw/projects/hello_world/hello_world.emp

gmake[2]: Leaving directory "C:/ProgranData/em93@dsdk/sw’

[106%] Built target hello_world

gmake[1]: Leaving directory "C:/ProgramData/emd304sdk/sw’

"C:/Program Files (x86)/Utils/CMake/bin/cmake.exe™ -E cmake_progress_start C:/ProgramData/em93@4sdk/sw/CMakeFiles @

22:04:00 Build Finished (took 8s.808ms)

| aomofassm |

Figure 19 Completed build with 0 problems.

The FindMe project is compiled and ready to send to the EM9304 SOC SDK.

13
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8. PREPARING THE DVK FOR THE FINDME EXAMPLE APPLICATION (OPTIONAL)

The FindMe example application toggles LED1 on the EM9304 to demonstrate issuing a FindMe alert from a
smartphone to the EM9304. In order to drive the LED, a minor modification must be made to the EM9304 DVK
board. The sample application can be demonstrated without modifying the board to drive LED1, so the instructions
in this section can be skipped. In other words, the sample application will still operate, but LED1 will not change state
when an alert is issued.

The EM9304 DVK board is designed to allow GPIO1 to GPIO7 to be easily connected to LED1, LEDZ2, button 1 (B1),
or button 2 (B2) by applying a small amount of solder to the two adjacent pads. For more information regarding the
configuration options, see the EM9304 schematic provided in the SDK at

documents\EM Microelectronic\dvk\

To modify the DVK to connect GPIOG6 to LED1, perform the following steps.

1. Separate the EM9304 DVK board from the Nucleo board, and turn the board over so the underside of the
board is facing up.

9000000000 a

“I‘H'N'"'l 23

\llllllllu
llIlIIIIIn

prrrERny.”
9000000000
o

O eannmnnn nrenceane
CEEROO0 DIOOEE O

000000000C

OOOOOOOOOQ
ATT

©00000000

Figure 21 Underside of EM9304 DVK board (DVK Revision 3.0).

2. Locate the pad location marked GPIO6 near the JTAG connector as shown in Figure 22. Solder the pad labelled
GPIOE6 to the adjacent pad labelled L1. The pads are located close together to allow for a solder bridge to be easily
formed. Ensure that only these two pads are connected.

14
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, p-
A

i g ze ||t | 18
. ° o F. B . o !!!!n n-__n_
ONCLOND ONONE TLAL

f

Figure 22 Connecting GPIO6 pad to LED1 (L1) pad (DVK Revision 3.0).

3. This completes the steps necessary to connect GPIO6 to LED1. Reattach the EM9304 DVK board to the Nucleo
board.

The FindMe example application requires GPIO6 to be connected to LED1.
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EM9304 SOC SDK GETTING STARTED GUIDE

9. CONNECTING THE EM9304 DVK TO THE PC

The EM9304 DVK version 4.0 consists of three boards; white ST Nucleo board, blue EM Microelectronic Arduino

board, and the green EM Microelectronic EM9304 module.

EM9304
JTAG Port

EM9304 Module

c | DVK
o Version

\ Nucleo Mini USB Port

Figure 23 EM9304 DVK with JTAG and Nucleo Mini USB port identified.

Connect the Digilent HS2 JTAG cable and the mini USB cable as shown in Figure 24.

I
.“‘
33
d
BRI Y:
OOOOOOOOOQ .

earz_ uro ‘.'?

Figure 24 JTAG cable and mini USB cable connected to the EM9304 DVK.

Connect the USB end of the JTAG cable to the PC then connect the unattached end of the mini USB cable to the

PC.
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10. UPDATING THE EM9304 FIRMWARE

The SDK contains a firmware update that must be programmed into the EM9304 prior to programming to beginning
development with the DVK. The firmware update provides critical updates and improvements required to successfully
program and execute applications on the EM9304. Firmware updates for the EM9304 are packaged in EM patch
(EMP) files. The latest firmware update is included in the SOC SDK meta-patch file located in the following subfolder
of the SDK installation folder. The firmware is updated using the STLink Virtual COM Port using the ST
Microelectronics Nucleo board.

sw\cmake\patches
Follow these steps to update or patch the firmware on the EM9304 by programming the EM9304 meta SOC patch
to the OTP.

1. Launch the EM9304 Configuration Editor by selecting EM Microelectronic EM9304 SOC SDK and then
EM9304 Config Editor from the Start menu.
2. From the Select Firmware Dialog Window, click Browse.

— j | )( =
@ Select Firmware - EM9304 Configuration Editor ? X
| Browse l
Read from Device

Driver: |Serial ¥,
Driver Options
Port: Communications Port (COM1) b
Baud Rate: 115200 v
Flow Control: []

Show dialog on startup

Figure 25 EM9304 configuration editor.

3. Select the rom_revB.elf file and click Open. Selecting the ROM ELF files is necessary so that the
Configuration Editor retrieves the correct default configuration settings for the EM9304 ROM version.
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3 select Firmware X
T « ProgramData > em9304sdk > sw > rom v O Search rom r
Organize v New folder Bz » [H 0
~
[&] Pictures 3 Name Date modified Type Size
build [ blank.elf 3/20/2017 11:30PM  ELF File
Desktop [ rom.elf 3/20/20174:13PM  ELF File d
J) Music |j rom_revB.elf 3/20/2017 4:13 PM ELF File d
m Videos
7@ OneDrive
3 This PC

+4 CD Drive (D:) Coo

¥ Network
3 emuus-038a

Vi 2K >

File name: | rom_revB.elf v l :VEM9304 Firmware (*.elf) v

coe

Figure 26 Selecting the rom_revB.elf file.

4. From the main menu, select File, and then Upload Patch...

Q rom_revB.elf (revB) - EM9304 Configuration Editor - O X
File Help
& Open.. Ctrl+0O
[l  Save Diff Patch... Ctrl+S
% Save Full Patch... Ctrl+Shift+S  3gement  Platform  SPI Master SPISlave  Universal Timer  UART
w Load Configuration... ¥
I savec onfiguration...
X Close Configuration Ctrl+W
Patch Information... Ctrl+1

Container Signing...
FOTA Command Editor...

Upload Configuration...
Upload Patch... Ctrl+U

&0

1 rom_revB.elf

Exit Ctrl+Q

Figure 27 Program or upload the firmware update.

5. Select the SOC SDK meta-patch by browsing to the SDK installation location, and then the
sw\cmake\patches folder. Select the SOC SDK meta-patch, 0000000 META_soc_patches_v8.emp, and
click Open.
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ﬁ Select Patch x
€« v 4 « ProgramData * em9304sdk » sw » cmake » patches v @ Search patches pel
Organise « Mew folder ==~ [N 9
B This PC MName Date modified Type Size
_J 3D Objects E 0D0000D_META_soc_patches_vB.emp 4/5/2019 9:27 AM EMP File 10 KB
[ Desktop
|j_: Documents
Jr Downloads
J‘! Music
=/ Pictures
m Videos
. Local Disk (C:)
= OEBPU (\emuu
=g public (\\emuus
=g projects (\iemuy
=g homes (\\ksng)
= wrk (\\besrv10.5m
v
File name: | DDDDD00_META_soc_patches_vB.emp v| EM Patch (*.emp) ~

Figure 28 Select the EM9304 meta SOC patch.

6. Under Destination, select OTP, and verify the other settings are set as shown in Figure 29 Upload patch
dialog. Ensure the Check SDK Patch checkbox is unchecked. The Driver entry allows the user to program
the DVK through the serial, JTAG, or USB interface, or save the code patch to a file. The port entry will
display “STMicroelectronics STLink Virtual COM Port (COM X)” where COM X is the port attached to the
Nucleo board The Reset After Upload checkbox forces a reset of the EM9304 after the patch has been
programmed into the OTP. The programmed patch does not take effect until the EM9304 is reset.

7. Click Upload.

@ Upload Patch - EM9304 Configuration Editor ? X
Upload Options
Driver: Serial v
Destination: OoTP v o
Patch Size: 9604 bytes

Reset After Upload: [V]
Check SDK Patch:  []

(2]
" Uncheck

Driver Options

Port: STMicroelectronics STLink Virtual COM Port (COMS) ~ @
Baud Rate: 115200 v

Flow Control: []

ar

Timeout (ms): l 5000

Figure 29 Upload patch dialog.
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8. Programming the EM9304 meta SOC patch should take less than a few seconds. The message box will
show the status of the programming process.

ﬁ Upload Patch - EM9304 Cenfiguration Editor 7 >
pload Options
Driver: Serial hd
Destination: oTP 7
Patd-l FuH Do A b
8 Upload Complete - EM9304 Configurat... X
Reset
|
Checd Patch has been successfuly uploaded!
Driven
-
Port: Ms) -
BaudRate: | 115200 -
Flow Control: []
Timeout {ms): |EUUU = |
woed | [

Figure 30 Firmware update successfully applied.

The EM9304 on the DVK is now ready for application development.
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11. CONFIGURING THE EM9304 TO ENABLE JTAG DEBUGGING

The EM9304 supports debugging through the JTAG port with the Diligent HS2 cable. To minimize power
consumption of the EM9304, system sleep mode disables most of the EM9304 subsystems including the JTAG port.
When the EM9304 enters system sleep mode, the debugger is disconnected and cannot be reconnected without
resetting the debugger. In other words, the debugger cannot be used when system sleep mode is enabled, so a
configuration option is provided to disable system sleep mode.

When system sleep mode is disabled, the embedded software substitutes CPU sleep mode for system sleep mode.
CPU sleep mode simulates the operation of system sleep mode without adversely affecting debug capability of the
EM9304. The power consumption when CPU sleep mode is active is significantly higher than system sleep mode,
SO accurate power consumption measurements cannot be made with system sleep mode disabled.

To disable system sleep mode, the EM9304 Configuration Editor application is used to create a configuration patch
that disables system sleep mode. The configuration patch is then programmed into the OTP memory using the
configuration editor. This change is permanent until a new configuration patch that enables system sleep mode is
programmed into OTP memory. In this context a patch is defined as a program and is uploaded to the EM9304 via
the Diligent HS2 cable.

After connecting the DVK to the PC, follow these steps to disable system sleep mode by programming a configuration
patch to the OTP.

1. Launch the EM9304 Configuration Editor by selecting EM Microelectronic EM9304 SOC SDK—EM9304
Config Editor from the Start menu.

2. From the Select Firmware Dialog Window, select rom_revB.elf. Since the ELF was already selected in the
previous section, the Configuration Editor provides the option of selecting the last two selected ELF files.

, A
- N » v | -

Q Select Firmware - EM9304 Configuration Editor ? X

Browse

I (1) Open rom_revB.elf

Read from Device

Driver: |Serial A
Driver Options
Port: STMicroelectronics STLink Virtual COM Port (COM6) %
Baud Rate: 115200 v

Flow Control: []
Timeout (ms): 55000 <

Show dialog on startup

Figure 31 EM9304 Configuration Editor.

3. All of the available configuration options will be shown by the Configuration Editor organized under several
tabs. Click the Power Management tab and check the Disable Sleep Mode checkbox.
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Q rom_revB.elf (revB) - EM9304 Configuration Editor o O X
File Help

Sl @kl X 88 o

General GPIO  I2CMaster | Power Management |[Platform  SPIMaster  SPISlave  Universal Timer  UART

External Crystal: Wizard...

“

Clock Frequency Ratio (HF): I 589030

“

Clock Frequency Ratio (LF): 1023

LF Clock Source: |Internal RC M

LF Clock Accuracy: | 251 ppm to 500 ppm v
Skip RC Calibration: []

RC Calibration HF Limit: 24000

“

O

RC Calibration LF Limit: [0

RC Calibration Period: [20833
Boot Overhead (us): [750

Sleep Overhead (us): |300
Minimal Sleep (us): 1@

DisableSleepMode:

“

“

o

Figure 32 Disable sleep mode from the Power Management tab.

4. Select File and Upload Configuration... to bring up the Upload Patch window.

Q rom_revB.elf (revB) - EM9304 Configuration Editor - (] X
File Help
W Open.. Ctrl+0
kd  Save Diff Patch... Ctrl+S
< Save Full Patch... Ctrl+Shift+S  3gement  Platform  SPIMaster  SPISlave  Universal Timer =~ UART
wu Load Configuration... Wizard...
I Save Configuration... B l
X Close Configuration Ctrl+W 3
Patch Information... Ctrl+| -
3 Upload Configuration... h v
J  Upload Patch... Ctrl+U
1 rom_revB.elf s
Exit Ctrl+Q z
| :

Boot Overhead (s): 750
Sleep Overhead (us): [300
Minimal Sleep (us): [ 15000
Disable Sleep Mode: [

“

“

“

Figure 33 Prepare to upload the configuration change.

5. Under Destination, select OTP, and verify the other settings are set as shown in Figure 34 Upload patch
dialog. The Driver entry allows the user to program the DVK through the serial interface or save the
configuration patch to a file. The port entry will display “STMicroelectronics STLink Virtual COM Port
(COM X)” where COM X is the port attached to the Nucleo board. The Patch Type specifies whether all
configuration options will be written or whether only those configuration options that have changed will be
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written. Since only a single option is changed, a Diff patch saves significant space and some processing
time during the boot process. The Patch Size is 32 bytes. The Reset After Upload checkbox forces a reset
of the EM9304 after the patch has been programmed into the OTP. The programmed patch does not take
effect until the EM9304 is reset.

6. Click Upload.

@ Upload Patch - EM9304 Configuration Ed...  ? X

Upload Options
Driver: Serial G

o Patch Type: Diff v m
Destination: oTP ot l

User Build: 1 ¥

Patch ID:

1
Patch Size: 32 bytes m e
rese e Uioos: 2 N @)

Driver Options o
Port: STMicroelectronics STLink Virtual COM Port (1 ¥ m
Baud Rate: | 115200 ¥

Flow Control: []

s ) [T

Figure 34 Upload patch dialog.

7. The message box will indicate the patch uploaded successfully as shown in Figure 35. Click OK in the
Upload Complete message box.

G
Serial v
Diff v
OoTP v
Q Upload Complete - EM3304 Configurat... X ZI
5

Port: STMicroelectronics STLink Virtual COM Port (CO ¥
Baud Rate: 115200 D4
Flow Control: []

[uocod | [

Figure 35 Patch upload successful.

8. Close the upload patch dialog, and Exit the EM9304 Configuration Editor. There is no need to save the
configuration patch upon exit.
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12. STARTING THE METWARE DEBUGGER

Although the Metaware IDE contains integrated debug functionality, it is recommended that you use the standalone
Metaware Debugger. A short batch file (debug.bat) is used to launch the debugger with the required debugger
command line options. The batch file can be run from a DOS command prompt from one of the example project
folders. Each example program comes with a debugger.bat file. Alternatively, a Windows Start menu shortcut is
provided to launch the debugger for a given example application.

When the batch file is executed, a small number of patches are programmed into the IRAM of EM9304 through the
JTAG debugger. These patches are required to enable the internal programming process through JTAG. Following
the patches, the user application is programmed in to the IRAM of the EM9304 through the JTAG debugger. Once
the programming is complete, the debugger executes the EM9304 internal firmware until the entry function of the
user application is reached, and execution is halted.

To launch the debugger and run the example FindMe example application, complete the following steps.

1. From the Start menu, click EM Microelectronic EM9304 SOC SDK — FindMe.

CMake

Dolby

doxygen

EM Microelectronic EM9304 SOC SDK
Clean Project Files

@ Debug FindMe

EM9304 BLE Connector

@ £M9304 Config Editor

.| Setup Project Files

EM Microelectronic EM... |

Clean Project Files

Debug FindMe

EM9304 APl Documenta... New

m

EM9304 BLE Connector

€2 Uninstall
EM9304 Config Editor EM Microelectronic-US Inc
Games
Setup Project Files GitHub, Inc
Uninstall
Windows 10 Start Menu Windows 7 Start Menu

Figure 36 Launch the standalone debugger for the FindMe example application.

2. Once the Metware Debugger is launched and the debugger splash screen disappears, the main debugger
window will show the Debug a process or processes dialog window. Click OK to proceed as the
appropriate settings are already set.
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5% MetaWare Debugger =

Display Tools Windows Help

@ > 0 9 @ 9 @ B @ U

Debug a process or processes
Projects
Use debug project

Select debug session
© Create new process

Multi-process session
Target
Program & args: ..\..\rom\blank.elf v X

Options
Debugger Options

ICommand: v !F’ro)ed <none loaded> Stopped

Figure 37 Initial Metaware Debugger window after launch.

It may take approximately 30 seconds for the debugger to load. The bottom right corner of the main debugger
window will blink the word, “Busy...” while the loading process is underway. At the same time, the DOS
command window that was launched when the Metaware Debugger was launched will show activity as well.
Once loaded, the debugger will halt at the entry function of the FindMe example application as shown in
Figure 36.

The entry function of an application is an application specific function that is called early in the boot process
when the content of the OTP is scanned for program code and other content. The entry function should
contain minimal functionality such as creating the QP-nano task and setting the Bluetooth low energy options.
Most application initialization functionality should be completed in the tasks initialization function.

The default debugger view contains a Local Variables pane, a Source pane, a Call Stack pane and a
Debug Console pane. The bottom right corner of the window shows the current activity status. Additional
information panes are added by going to Display under the main menu. Figure 38 highlights some of the
main components of the main debugger window.

Clicking the Run icon in the main toolbar will start the example application. Clicking Stop will halt the
application, and Restart will restart the application, and halt execution at the entry function. Restarting the
application may take up to 30 seconds depending on a number of application specific factors. Break points
are added by right clicking on a source code line, and selecting Hardware Breakpoint. A maximum of four
breakpoints can be active. Software breakpoints are not supported.

The Debug Console pane can also list Watchpoints and Breakpoints when the corresponding tab is
selected. Watchpoints provide a means of halting the debugger when a specified variable changes state or
is assigned a value or assigned a specific value. Additional information can be found by clicking Help from
the main menu.
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& Debugger - \.\rom If - ARC_DLL (ARC API) (ARC_|

,ﬂi_;ir‘r indows Help
ciff>fm]ea 1 @ @ B M,,U

Run J{ Stop JSrcinto Src Over Instrinto Instr Over Step Out Animate

6 - Local Variables X || 8-Source: C:F c X
¥ OH e 20 A iy e ® ® £ o b . .l\‘
Expr Change Watch A |T Sort i Break Show PC Disasm StackUp StackDn Hover X Next
Findme EntryFunction findme.c!363 throug 360 -
@ Findme_t gFindmeTask = {QActive super = e
@® QEvt gFindueEventQueue[S] = [{0Signal si 362 void Findme_EntryFunction(void) ]
uint32_t testCount = 0 363 (
364 // Add the task to QP-nano. This must always happen here.
365 QF_addTask («gFindmeTask.super, sgFindmeEventQueue[0],
366 Q_DIM(gFindmeEventQueue)):
367
368 // Setup the task during a reset.
369 if(!PML_DidBootFromSleep())
370 {
371 // Construct our new QP-nano task.
372 Findme_Constructor (sgFindmeTask):
373
374 // Override some configuration settings so a configuration patch
375 // does not need to be loaded.
376 Platform Configuration_t *pPlatform Config =
377 (Platform Configuration_t*)MODIFY_CONST{sgPlatform Config):
378
< @ » 379 pPlatform Config->blePacketPayloadlengthMax = 251;
7-Call Stack X 380 pPlatform Config->bleIsAciRequested = 1;
¥§ E’ FE: (] 381 pPlatform Config->blelsStackRequested = 1; ‘=
Locals Source pc/fp | T ;g: ) ! =
Debug Console X
(DIGILENT] This device supports JIAG7 scan formats. =
[DIGILENT] Device enumeration: #0 is ‘JtagHs2'=Digilent JTAG-HS2. EJ
(DIGILENT] We choose device : #0 "JtagHs2' from 1 possible devices.
(DIGILENT] Product=309 variant=1 fwid=52 firmware-version=10b.
[DIGILENT] It is possible to set the JTAG speed.
[DIGILENT] Current speed is 10000000 Hz.
[ 1) Findue EntryFunction() = findme.c!3{| [DIGILENT] This device supports JTAG7 oscanl format. -
[ 0] pc 0x191c8, fp Ox806£14, () - »
< m ] [ Breakoolms| WMDM"M Debug Console
ommand: ~| [stopped I

Figure 38 Main debugger window highlights.

4. Start the example application by clicking the Run button on the toolbar. When the debugger is running, the
bottom right corner of the main debugger window will display “Run #” where the “#” will move across the
bottom of the status area.
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13. TESTING THE FINDME EXAMPLE APPLICATION WITH A SMARTPHONE

The FindMe example application presents the BLE FindMe profile to Bluetooth enabled devices such as a
smartphone. After connecting with a smartphone, alerts can be sent from the smartphone to the EM9304, which
turns the LED on when a high alert is issued, and turns the LED off when the alert is cleared. A simple way to interact
with the FindMe application running on the EM9304 is with a smartphone and the Alpwise iBLE app for iOS or the
Alpwise BLE app for Android. Complete the following steps to download and run the Alpwise app.

1.

2.
3.

Download and install the Alpwise iBLE app for iOS or the Alpwise BLE app for Android. You can find the
Alpwise mobil app by searching for “Alpwise” in the Apple App Store or in Google Play.
Install and open the Alpwise app.

Tap the Welcome screen to view a list of the available BLE devices in the immediate area. The EM9304 will
be listed as EM9304 Findme.
If EM9304 Findme is not listed on the Android smartphone with Android OS 6.0.1 or higher, the application
permissions for the Alpwise App must be adjusted. To add storage and location permissions to the Alpwise
app on an Android smartphone:

a.

b
c.
d.
e
f.

Open the Settings screen.

Tap Apps.

From the list of installed apps, tap Alpwise iBLE.
Tap Permissions.

Allow Location and Storage permissions.

Exit the Settings.

300 w4 a0

App permissions

Alpwise BLE

9 Location
- Storage

gt

Figure 39 Android Smartphone Alpwise App Permissions.

5. Tap the EM9304 Findme entry in the list to display the example applications supported profile.
6. Tap the Find Me profile to display the Select the alert level screen.
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T-Mobile Wi-Fi & 2:06 AM 7% 3% WM T-Mobile Wi-Fi & 2:13 AM T % 33% M T-Mobile Wi-Fi & 2:16 AM 73 33% W
Wireless Solutions

Hl—p@ Ise HLP\ViSé ' < Back HLP\V'SE: Settings e
a o DISCOVERED DEVICES

PROFILES
EM9304 Findme

RSSI: -63 ), Find Me

Is connectable: YES

Find Me
.
;4 \ /
¥
- -
Designed by Alpwise
A O

Figure 40 Alpwise BLE mobile app connecting to the EM9304 (iPhone).

¢ = 3 3.

@ Alpwise BLE

@} EM9304 FindMe DISCONNECT

1 p— p— EM9304 FindMe Device address: 0C:F3:EE:00:00:00
H I P I S € 0C:F3:EE:00:00:00 e
3 ) RSSI: -60

BOND_BONDED

State: Connected e

Find Me Profile

Figure 41 Alpwise BLE mobile app connecting to the EM9304 (Android).

7. The Select the alert level screen allows you to send and clear alerts. Tap the High Alert button to send the
alert to the EM9304. LED1 on the DVK will be lit once the alert is received by the EM9304.
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T-Mobile Wi-Fi & 2:28 AM 73 33% WM
¢ Back  Find Me Profile @ Find Me Profile
The Find Me profile defines the behavior when a button
is pressed on a device to cause an immediate alert on
Select the alert level: a peer device. This can be used to allow users to find
devices that have been misplaced.
No Alert High Alert No Alert
Mild Alert
If the alert level is “No Alert”,
no alerting is done on the High Alert
device.
If the alert level is “Mild
Alert”, the device alerts.
If the alert level is “High
Alert”, the device alerts in o
the strongest possible way. z
iPhone Android

Figure 42 Find Me high alert issued and received on an iPhone and Android phone.

8. Tap the No Alert button to clear the alert and LED1 on the DVK will turn off.

T-Mobile Wi-Fi & 2:28 AM 7B 33%M > & &
¢ Back  Find Me Profile @ Find Me Profile
The Find Me profile defines the behavior when a button
Select the alert level: e e e
devices that have been misplaced.
No Alert No Alert
Mild Alert
If the alert level is “No Alert”,
no alerting is done on the High Alert
device.
If the alert level is “Mild
Alert”, the device alerts.
If the alert level is “High
Alert”, the device alerts in
the strongest possible way.
iPhone Android

Figure 43 Find Me alert cleared on an iPhone and Android phone.

This completes the tutorial.
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14. NEXT STEPS

This tutorial covered many topics, but was only able to provide a glimpse of the things possible with the EM9304
DVK and SOC SDK. To find out more, the following list provides some ideas of what to look at next.

Visit www.emdeveloper.com and register for a free account

Review the EM9304 data sheet and the EM9304 DVK schematic file located in the documents folder

Read the EM9304 software API documentation in the documents folder of the SDK

Examine the include files provided in the sw\libs folder of the SDK

Review the example applications

Read the Bluetooth© Low Energy SDK Core stack Implementer’s Guide located in the documents\Alpwise
folder

Explore the information contained in the documents folder of the SDK

Experiment with the sample applications. The FindMePlus example also uses the FindMe Bluetooth Stack
profile, but incorporates more functionality including the Alpwise data exchange profile, the battery profile,
reading the sleep timer, using a random Bluetooth address, and pairing and bonding.

Gain an understanding of the requirements for making an application patchable when it is programmed to
the OTP. The FindMePatchable example shows how the FindMe example was made patchable.
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EM Microelectronic-Marin SA (“EM”) makes no warranties for the use of EM products, other than those expressly contained in EM's
applicable General Terms of Sale, located at http://www.emmicroelectronic.com. EM assumes no responsibility for any errors which may
have crept into this document, reserves the right to change devices or specifications detailed herein at any time without notice, and does not
make any commitment to update the information contained herein.

No licenses to patents or other intellectual property rights of EM are granted in connection with the sale of EM products, neither expressly nor
implicitly.

In respect of the intended use of EM products by customer, customer is solely responsible for observing existing patents and other
intellectual property rights of third parties and for obtaining, as the case may be, the necessary licenses.

Important note: The use of EM products as components in medical devices and/or medical applications, including but not limited
to, safety and life supporting systems, where malfunction of such EM products might result in damage to and/or injury or death of
persons is expressly prohibited, as EM products are neither destined nor qualified for use as components in such medical devices
and/or medical applications. The prohibited use of EM products in such medical devices and/or medical applications is exclusively
at the risk of the customer
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