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1 INTRODUCTION
The EMDVK8500 is a powerful development kit for the configuration, evaluation, prototyping and measurement of
integrated energy harvesting solutions based on EM8500 series.
The development kit offers a complete set of features to characterize and configure your hardware application.
The EMDVK8500 consists of three boards:
AThe IPS Base board
A The EMDVK8500 daughter board
A The application board
The EMDVK8500 exists in different variants in order to
2 MAIN FEATURES
Hardware Software
A Modular architecture for prototyping, test and A Friendly GUI
~ customer application A Multi-window environment
A Flexible load and harvester source selection A User friendly graphical interface
A Ready to measure nodes for lab equipment A Register and EEProm view and configuration
(oscilloscope, power analyzers, &) . .
A Up to eight ch | high q - A’ Configurable connection matrix
o eight channel high speed acquisition .
A Ep _g header 9 ft . q d ext | A Support for 12C and SPI access
xpansion header for prototyping and externa < .
connection é Selectable operat.lon modes .
A Application board A in\(/)a:gicnegd real-time energy voltage profile
A On-board EM8500 configuration < .
_ ) . ) A Waveform display
A EMB8500 registers and EEProm configuration . . -
- A Cursors and zooming capabilities
A Self USB powered and stand-alone mode < o
A Monitoring and advanced measurement
e ]
E EMB8500 Development Explorer :_I
-_. o ooy | A
o
e
-
it
m
Messuement st ed USH cornecsd @
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AC/DC plug +5V

Additional +5V supply

CONTENT DESCRIPTION

The EMDVK8500 kit consists of:

A 1x Base board

1x Daughter board

1x Application board

1x Memory stick - USB dongle 4GB containing EM8500 DevExplorer software installation setup
1x Cable - USB cable type Ato B

1x Power supply - AC/DC +5V plug

1x Solar cell

e o e D P e D>

Application board

Application PCB

Daughter board

8500 board

USB dongle

Install Setup
USB stick

PC Control board

USB cable

PC to Base board cable

Solar cell

Figure 3-1 EMDVKS8500 deliverables

Note: In this document the reference name EM8500 refers to the
0

the EM8500 series (harvesting family device). In some
particular description the part numberisused( e. g EM8500

, EM8502, é) .

INSTALLATION AND SOFTWARE/FIRMWARE UPDATE

4.1 INITIAL INSTALLATION
To install the software EM8500 DevExplorer, an installation setup file is available on the memory stick.
Simply connect the memory stick to the Base board (USB MEM connector) and connect the Base board (USB
Host) to the PC through the USB cable.
Skip and close the installation driver window that may pop-up.
Open an explorer window
File Edit View Tools Help
Organize = Share with = Burn b g+ @
< — >
4 8 Computer il @
> B, 0SDisk [C:) b ] —— 3
autorun.inf EMES00_De
= User (D:) vExplorer 0. i
172 EMB500 Devkit (E:) 63.0.0_5etu
- p.a(e -
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Click on the relevant USB stick drive (EM8500 DevKit)
Double click on the EM8500 DevExplorer setup executable file and accept the installation invitation.
The following installation wizard appears. Click Next.

E Setup - EM8500 Development Explorer

Welcome to the EM8500
Development Explorer Setup
Wizard

This will install EM3500 Development Explorer 0.63.0.0 on your
computer.

It is recommended that you dose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

You can answer No to the following question and check for update later.

o ] L e

@% It is recommended to check foran updated version of the EMB500
W' DevExplorer. Would you like to check if an update is available? (Requires
an internet connection.)

Accept the license agreement (Next)

Please read the following important information before continuing,

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

END-USER LICENSE AGREEMENT FOR
EMmarin EMDVK8500 SOFTWARE

1. COPYRIGHT.
Copyright EM Microelectronic-Marin S.A.

mp

2. NO WARRANTIES.
Notwithstanding anything to the contrary, software, firmware and
enaineerina samoles of Goods are provided "as is” and "with

()1 do not accept the agreement

[ < Back ][ MNext > ][ Cancel

Copyright 02016, EM Microelectronic-Marin SA 4 www.emmicroelectronic.com
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Choose your installation folder path then click Next.

[ Setup - EM

Select Destination Location
Where should EM3500 Development Explorer be installed?

] Setup will install EM8500 Development Explorer into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.

C:\Program Files (x85)\EM Microelectronic\EM8500 DevExplorer Browse... I

Atleast 14.2 MB of free disk space is required.

<Back || DNext> | [ cancel

Choose your shortcuts then click Next

Select Start Menu Folder
Where should Setup place the program's shortcuts?

I Setup will create the program's shortcuts in the following Start Menu folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

FM Microelectronic\EM8500 DevExplorer Browse... |

<gack || mext> | [ cancel

Copyright 02016, EM Microelectronic-Marin SA 5 www.emmicroelectronic.com
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Select the FTDI USB driver installation and click Next

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing EM8500
Development Explorer, then didk Mext.

Installfupdate sample configuration projects {overwrites "Sample_*" files!1)
External drivers:

Install FTDI USE driver (required for running the application!)

< Back ][ Mext = ][ Cancel ] |

Then install the FTDI driver.

-
@ FTDI COM Drivers

FTDI CDM Drivers

Click 'Extract’ to unpack version 2.12.00 of FTDI's Windows
driver package and launch the installer.

www ftdichip .com

Once the FTDI driver installed, the installation is complete.

Setup - EM8500 D
| —

Completing the EM8500
Development Explorer Setup
Wizard

Setup has finished installing EM&500 Development Explorer on
your computer. The application may be launched by selecting
the installed icons.

Click Finish to exit Setup.

[] Open Firmware Upgrade Guide (pdf)

Copyright 02016, EM Microelectronic-Marin SA 6 www.emmicroelectronic.com
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After installation, the Start Menu now contains the following shortcuts

. EM Microelectronic
, EME500 DevExplorer
. EMA500 DevExplorer Documenta

F7F EMB500 DevExplorer
g Firmware Loader (Third-Party to
@ Install USE driver
E Online Update Check
(L Uninstall EM&500 DevExplorer

From this Menu, two update tools are available.
A The shortcut Online Update Check is used to check for new EM8500 DevExplorer software release. Use
this shortcut to check for updates.
A The shortcut Firmware Loader (Third-Party tool) is used to udpate the firmware of the EM8500 base
board.

Each EM8500 DevExplorer software contains a programming Hex file for the Base Board firmware.
Use this shortcut to do the firmware update if required

Note:
In case you decide to directly check for an update during your initial installation (answering yes to the below
message requires that your PC has an active internet connection), the following message will be displayed.

Setup B —— ol . @

-

5% Itis recommended to check for an updated version of the EMB500
" DevExplorer. Would you like to check if an update is available? (Requires
an internet connection.)

k.

Click Yes.
In the below installation example, an update has been found.

==

Setup

I.-" =% There is a newer installer available. The new versicn is 0.63.00, the
W' current version is 062.0.0. Weuld you like to download it? (Release
Motes and further informations are shown before installation.)

Click Yes.
S B . |

| The new installer has been downloaded. It will now be launched.

Then the normal procedure installation needs to be followed. Click OK and follow the normal installation flow.

7 Www.emmicroelectronic.com
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4.2 SOFTWARE UPDATE

EM8500 DevExplorer features an Online Update check that allows checking and installing available updates. To
obtain the | atest version, use the shortcut AOnLine Upd:

. EM Microelectronic
.. EMB500 DevExplorer
.. EMB500 DevExplorer Documentat
ITE EMBES500 DevExplorer
& Firmware Loader (Third-Party too
@ Install USE driver
£72 Online Update Check
{25y Uninstall EM&500 DevExplorer

DevExplorer starts checking for updates and downloads them automatically. If a more recent version is available,
the following message will be displayed. Click Yes

rSetup LJ&

@ % There is a newer installer available. The new version is 0.63.00, the
' current version is 0.62.0.0. Would you like to download it? (Release
Motes and further informations are shown before installation.)

Once the download is done, the normal procedure installation needs to be followed. Click Yes and follow the normal
installation flow.

[seup _inem semmmemn i

: The new installer has been downloaded. It will now be launched,

Welcome to the EM8500
Development Explorer Setup
Wizard

This will install EM3500 Development Explorer 0.63.0.0 on your
computer,

Itis recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

Copyright 02016, EM Microelectronic-Marin SA 8 www.emmicroelectronic.com
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4.3 FIRMWARE UPDATE

Ifi t talreadydnstalled, run the EM8500 DevExplorer setup and plug in the hardware at least once, so drivers are

installed.

The installer has created a firmware directory for you, from which all subsequent steps shall be performed.

Note:

Firmware loader requires installation of MS Visual C++ Libraries which are commonly installed on PCs. If these are

not installed on your PC, you may either download them from Microsoft or install the full Flash Loader Demonstrator
package from ST Microelectronics, part number STSW-MCUO005

Follow the steps below to update the firmware.

Click on

Ta e e D

Manager

and

Confirm that the DevExplorer is closed.
Navigate to the EM8500 DevExplorer start menu entries.
AFirmwBaet toadel ) ¢ fDBtdtihe sobl

All settings except the COM port are already preset. To identify the correct COM port, use the Device
corresponding

check the

[ oeice vansse S )

File Action View Help
G| Hm| e

b ﬂ Mice and other pointing devices -

- Bl Monitors

» WF Network adapters

» | Portable Devices

4 "5 Ports (COM & LPT)

73" Communications Port (COML)
> J2¥ Processors
4§ RLinkWinUSBClass
& RLinkWinUSBDevice

m. |

1 i 1 | ' 3

Select the correct port from the drop-down-field Port Name:

Flash Loader Demonstrato

Lyy .....

Select the communication part and get zettings, then click next to open
connechion.

=

Common for all tamiliss

On the IPS Base Board:
place the

e e I

& UART

Fort Name Parity Even hd

BaudRate  |175200 *| Echo Dizabled -

Data Bits 3 Timeout(s] |1 2
Mext Cloze |

BOOT jumper J108

press the RESET button SW101 - (2).
The green status LED D103 stops flashing while in boot mode (3)

t o 1paed ect

t

AUSB Seri

he

Loader o

al

control
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1 J108 - MCU_BOOT

Place boot jumper for
for firmware update

D103 - MCU_STAT

3 Check that LED stop
blinking (boot mode)

SW101 - MCU_RESET

2 Press button
to enter boot

Base Board

Figure 4-1 Configure boot mode (firmware update)

A The flash loader tool will guide you through the firmware download process.

It's not recommended to change the pre-configured settings. In case of errors, press the IPS Base Board RESET
button SW101 again (with the BOOT jumper placed) and navigate back to the communication selection tab and

retry.
A After successfully downloading the new firmware c¢cl i
A Remove the BOOT jumper and power-cycle the IPS Base Board.
Copyright 02016, EM Microelectronic-Marin SA 10 www.emmicroelectronic.com
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5 HARDWARE DESCRIPTION OVERVIEW

The EMDVKS8500 exists in different variants to support each device of the EM8500 series. In this document without specific
description the name 8500 applies for any member of the EM8500 series. Some particular description refers to specific
parts (e.g: EM8500, EM8502, é).

The architecture of the EMDVK8500 is based on the following block diagram

] IPS BASE BOARD APPLICATION BOARD
Power BTN, LEDS
supply

é# EEE - Level Shifter

usB
Media Port
usB
Memory Stick

DAUGHTER BOARD

4 & Switch - Relays

A

Y

P %

EM8500

JE

pmm=-

Figure 5-1 EMDVK8500 System Architecture

The IPS Base board connects the PC to the EMDVK8500 daughter board through USB. The IPS base board contains a
microcontroller (Main MCU) to perform several tasks:

Communication to the PC (USB)

Communication to the EM8500 (support for I2C and SPI bus)
ADC acquisition (MEAS.)

Switch and relay control (CTRL)

T T I T

The EMDVKS8500 daughter board is the core of the harvesting system based on the EM8500 device. It features:

A Switches for connecting the harvester source (HRV), the storage elements (Short Term Storage STS - Long Term
Storage LTS)

A Connections to the loads (POWER and POWER_GROUND).

A Some access to the voltage nodes monitored by MEAS.

A Multiple access to the different nodes of the system and shunt resistors (for current or power analysis) for HRV,
LTS and STS

A Jumpers for configuration

A On board default HRV, STS and LTS with spare position (STS)

A Additional expansion connector to connect external HRV, STS and LTS.

Copyright 02016, EM Microelectronic-Marin SA 11 www.emmicroelectronic.com
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The application board is the application load of the system. The application board implements an EM6819 8-bit low-power
microcontroller, an EM9301 2.4Ghz Bluetooth Low Energy Controller, push-buttons and LEDs able to implement various
types of low-power applications. The application board can also be removed and replaced by another application board or
the user can connect external elements to the application headers.

Due to its modular architecture and flexible design, the EMDVKB8500 is a very versatile system and as such offers a lot of
possibilities to the user. The following operating modes are offered to the user:

5.1 CONFIGURATION MODE

In this mode the Base Board is connected to and powered from the PC over the USB connection. The EM8500

SPI/I2C interface is connected to the Base Board Main MCU and the Base Board can access the EM8500 registers.

The application board is disconnected from the EM8500 |
this mode the ADC acquisition can be performed.

IPS BASE BOARD
Power

supply

éq—»# Level Shifter

uUsB
Media Port Power
supply
UsB
Memory Stick

DAUGHTER BOARD

Figure 5-2 EMDVK8500 Configuration Mode

Copyright 02016, EM Microelectronic-Marin SA 12 www.emmicroelectronic.com
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5.2 APPLICATION MODE

In this mode the Base Board is connected to and powered from the PC over the USB connection. The EM8500

SPI/I2C interface is connected to the application board and the EM8500 lines are not connected to the Base Board
Main MCU. In this mode the ADC acquisition can be performed.

] IPS BASE BOARD APPLICATION BOARD
Power BTN, LEDS
supply

- - B Level Shifter

usB
Memory Stick

uUsB
Media Port

DAUGHTER BOARD

Figure 5-3 EMDVK8500 Application Mode

Copyright 02016, EM Microelectronic-Marin SA

13 WwWw.emmicroelectronic.com
EMDVK8500-MNO1, Version 2.0, 5-Jul-16

420005-A01, 3.0


http://www.emmicroelectronic.com/

USER GUIDE AEM8500 SERIES

5.3 STAND-ALONE MODE
In this mode the Base Board is not powered from the PC (no USB over the USB connection) or is even detached
from the other two boards. . The EM8500 SPI/I°C interface is connected to the application board. The application
is running. In this mode ADC acquisitions are not performed.
The corresponding mode is shown on the Figure 5-4 EMDVK8500 Stand-alone Mode with default application board.

BTN, LEDS

i APPLICATION BOARD

DAUGHTER BOARD

EM8500

Figure 5-4 EMDVK8500 Stand -alone Mode with default application board

The other application mode option is the application board without default application board. The user directly
accesses the application header available on the daughter board. The corresponding mode is shown on the Figure
5-5 EMDVK8500 Stand-alone Mode with user application connections.

WwWw.emmicroelectronic.com

Copyright 02016, EM Microelectronic-Marin SA 14
EMDVK8500-MNO1, Version 2.0, 5-Jul-16
420005-A01, 3.0


http://www.emmicroelectronic.com/

USER GUIDE AEM8500 SERIES

USER APPLICATION
CONNECTIONS

EM8500

Figure 5-5 EMDVKB8500 Stand -alone Mode

DAUGHTER BOARD

with user application connections

Copyright 02016, EM Microelectronic-Marin SA
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6 APPLICATION INTERFACE
The application connector APP1 (J104) and APP2 (J107) provides all the connections for the application.

The application board can be connected to APP1 and APP2 or the user can access the connectors APP1 and APP2 and
its test points.

Figure 6-1 EMDVK8500 Daughter board + application connections APP2 (J107) and APP1 (J104) - top
view
1/10 TYPE \ DESCRIPTION
NO. PIN NAME DIRECTION® SUPPLY
1 GND Supply - System ground connection (EM8500 device ground)
2 VSUP Input = Main supply
3 VAUX][0] Input + Auxiliary 0 supply input connection
4 VAUXI[1] Input + Auxiliary 1 supply input connection
5 VAUX[2] Input + Aucxiliary 2 supply input connection
6 N.C. Reserved
7 N.C. Reserved
8 SCcLO Output VSUP 12C clock connection
9 SDA® Inout VSUP 12C data connection
10 SCLK® Output VSUP SPI clock connection
11 MOSI® Output VSUP SPI MOSlconnection
12 MISO Input VSUP SPI MISO connection
13 CS Output VSUP SPI chip selectand SPIC VHOHFWLRQ PRGH ZKHQ DW p
14 GND Supply System ground connection (EM8500 device ground)

Table 6- 1 APP1 Pin-out description
*): DIRECTION is defined from the application point of view
) Pin 8 (SCLZ2C clock) and Pin 10 (SCLK SPI clock) are connected togaihéhe Base Board.
) Pin 9 (SDAI?C data) and Pin 11 (MOS$PIdata) are connected together on the Base Board.

/0 TYPE DESCRIPTION
NO. PIN NAME DIRECTION® SUPPLY
1 GND Supply - System ground connection (EM8500 device ground)
2 VSUP Output - Main supply Output
3 VDD_HRV Output + Connection to the enerdyarvester
4 VAUX_GNDI0] Input it Auxiliary 0 ground connection
5 VAUX_GND[1] Input + Auxiliary 1 ground connection
6 VAUX_GNDI2] Input it Auxiliary 2 ground connection
7 3v3 Input - +3.3V voltage
8 N.C. Reserved
9 BAT_LOW Input VSUP BatteryowWLQGLFDWRU ZKHQ DW u 1
10 HRV_LOW Input VSUP (QHUJ\ KDUYHVWHU FHOO ORZ LQGLFDWRU ZK
11 WAKE_UP Output All Wakeup pin
12 VDD_STS 110 it Connection for the Short Term energy Storage element
13 APP_ADC_CHANNEL Output - Application output forADC channel acquisition
14 GND Supply System ground connection (EM8500 device ground)
Table 6-2 APP2 Pin-out description
) DIRECTION is defined from the application point of view
Copyright 02016, EM Microelectronic-Marin SA 16 WWWw.emmicroelectronic.com
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