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INTRODUCTION
The EM85xx naming shall be used in this document as a generic part number name for EM85xx devices.
The EMDVK85xx haming shall be used in this document as a generic part number name for EM85xx development Kkit.

The EMDVK85xx is a powerful development kit for the configuration, evaluation, prototyping and measurement of
integrated energy harvesting solutions based on EM85xx devices.

The development kit offers a complete set of features to characterize and configure your hardware application.

The EMDVK85xx consists of three boards:

* The Base board

* The EMDVK85xx daughter board

* The application board

The EMDVK85xx exists in different variants in order to support the EM8500 different devices (e.g EM8500, EM8502,...).

Note: The electronic board designated as “application board” is referenced in this document. The “application board” may
no longer be included in the most recent versions of the development kit. As this product has been discontinued, some kits

may be delivered without “application board”

MAIN FEATURES

Hardware

Modular architecture for prototyping, test and
customer application

Flexible load and harvester source selection

Ready to measure nodes for lab equipment
(oscilloscope, power analyzer, ...)

Up to eight channel high speed acquisition

Expansion header for prototyping and external
connection

Application board

On-board EM8500 configuration

EMB8500 registers and EEProm configuration
Self USB powered and stand-alone mode

Software

Friendly GUI

Multi-window environment

User friendly graphical interface

Register and EEProm view and configuration
Configurable connection matrix

Support for 12C and SPI access

Selectable operation modes

Advanced real-time energy voltage profile
recording

Waveform display
Cursors and zooming capabilities
Monitoring and advanced measurement

|
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3 CONTENT DESCRIPTION
The EMDVK85xx kit consists of:
| 1x Base board
| 1x Daughter board
| 1x Application board
I 1x Memory stick - USB dongle 4GB containing EM8500 DevExplorer software installation setup
| 1x Cable - USB cable type Ato B
I 1x Power supply - AC/DC +5V plug
I 1x Solar cell

AC/DC plug +5V
Additional +5V supply

Application board
Daughter board Application PCB

8500 board

USB dongle

Install Setup

e USB stick

PC Control board

USB cable

PC to Base board cable

Figure 3-1 EMDVK8500 deliverables

4 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 » g o« @
£ — o
PR Computer 7 %
> &, 0SDisk (C:) N _ e [
autorun.inf EMES0N0_De
d — User (D:) wExplorer 0. B
I° EMBS500 DevkKit (E:) 63.0.0_Setu
- pIExe -

Copyright ©2025, EM Microelectronic-Marin SA 3 www.emmicroelectronic.com
EMDVK85xx-MNO01, Version 3.0, 19.08.2025



http://www.emmicroelectronic.com/

em microelectronic

s ¢ € O
A COMPANY OF THE SWATCH GROUP

USER GUIDE | EMDVK85xx

Subject to change without notice

Version 3.0, 19.08.2025

Copyright © 2025, EM Microelectronic-Marin SA www.emmicroelectronic.com

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 ather applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

[ Mext> i[ Cancel

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

-
Setup

—_—

an internet connection.)

4% It is recommended to check for an updated version of the EMB500
W' DevExplorer. Would you like to check if an update is available? (Requires

Accept the license agreement (Next)

= Setup - EM

Please read the following important information before continuing.

Flease 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 SOF TWARE

mp

1. COPYRIGHT.

2. NO WARRANTIES.

(7)1 do not accept the agreement

Copyright EM Microelectronic-Marin S.A.

Notwithstanding anything to the contrary, software, firmware and
enaineerinag sameles of Goods are provided "as is” and "with

[ < Back “ Mext > ][ Cancel ]
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Choose your installation folder path then click Next.

(= Setup - EM

Select Destination Location
Where should EM3500 Development Explorer be installed?

l. Setup will install EM&500 Development Explorer into the following folder.

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

86) \EM Microelectronic\EM3500 DevExplorer I

At least 14,2 MB of free disk space is required.

<Back | mext> | [ cancel |

— 3 = |

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 shorteuts in the following Start Menu folder.

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

1l Microelectronic\EM8500 DevExplorer Browse... I

L
H
|
<Back || mext> | [ coneel |
- - A
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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 dick Mext.

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

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

< Back ][ Next > ][ Cancel ]

Then install the FTDI driver.

[ ® Fro1 coM Drivers @1
FTDI CDM Drivers

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

www ftdichip.com

Extract Cancel

Once the FTDI driver installed, the installation is complete.

Copyright ©2025, EM Microelectronic-Marin SA
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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)
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After installation, the Start Menu now contains the following shortcuts

. EM Microelectronic
. EMES00 DevExplorer
J, EMB500 DevExplorer Documenta

T EMB500 DevExplorer
i@ Firmware Loader (Third-Party to.
@ Install USB driver
E Online Update Check
{2 Uninstall EMB500 DevExplorer

From this Menu, two update tools are available.

| The shortcut Online Update Check is used to check for new EM8500 DevExplorer software release. Use
this shortcut to check for updates.

| The shortcut Firmware Loader (Third-Party tool) is used to udpate the firmware of the 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 . @

-

I.-"'_"\-. It is recommended to check for an updated version of the EME500

L ¢ 4 DevExplorer. Would you like to check if an update is available? (Requires
an internet connection.)

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

-

Setup I-""‘""r

I.-"'_"‘-.I There is a newer installer available. The new version is 0.63.0.0, the
&Y' current version is 0,62.0.0. Would you like to dewnload it? (Release
Motes and further informations are shown before installation.)

Click Yes.

]
L seemmems » e

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.

Copyright ©2025, EM Microelectronic-Marin SA 8 www.emmicroelectronic.com
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4.2 SOFTWARE UPDATE

EMB8500 DevExplorer features an Online Update check that allows checking and installing available updates. To
obtain the latest version, use the shortcut “OnLine Update Check” from the EM8500 DevExplorer.

. EM Microelectronic
. EMB500 DevExplorer
. EMB500 DevExplorer Documentat

ITE EMB8500 DevExplorer
& Firmware Loader (Third-Party too
@ Install USB driver
ﬁ 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

[ Setup . [‘_r

I.-"'_"\-I There is a newer installer available. The new version is 0.63.0.0, the
W' 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.

[sewp iem semmems e

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

Welcome to the EM8500
Development Explorer Setup
Wizard

This will install EM8500 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.

[ Next> i[ Cancel ]

= S
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4.3 FIRMWARE UPDATE

Ifitisn’tinstalled, run the EM8500 DevEXxplorer 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.
| Confirm that the DevExplorer is closed.
I Navigate to the EM8500 DevExplorer start menu entries.
I Click on “Firmware Loader (Third-Party tool)” “Flash Loader” to start this tool
I

All settings except the COM port are already preset. To identify the correct COM port, use the Device
Manager and check the corresponding “USB Serial Port (COM x)” used.

(=, beice Mansger R o = o

File Action View Help
= Em 8
b ﬂ Mice and other pointing devices -
- Bl Monitors
» &F Network adapters
- I Portable Devices
4 S5 Ports (COM & LPT)
: Communications Port (COML)
- JZ¥ Processors

4-§§ RLinkWinUSBClass
- [, RLinkWinUSBDevice

P e —— '

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

Flash Loader Demonstratol =

‘ ' l augmented
Select the communication port and set settings, then click next to open
connection,
Comman far all families
& UART
Port Mame v | Parity Even hd
Baud Rate 115200 ~| Echo Dizabled -
[iata Bits g Timeouls] 1 -

‘ Mest Cloze ‘

On the Base board:
| place the BOOT jumper J108 to select the controller’'s boot mode (1) and
| press the RESET button SW101 - (2).
| The green status LED D103 stops flashing while in boot mode (3)

Copyright ©2025, EM Microelectronic-Marin SA 10 www.emmicroelectronic.com
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sl 3108 - MCU_BOOT

Place boot jumper for
for firmware update

D103 - MCU_STAT

3 Check that LED stop
blinking (boot mode)

SW101 - MCU_RESET

Press button
to enter boot

Figure 4-1 Configure boot mode (firmware update)

| 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 Base board RESET button
SW101 again (with the BOOT jumper placed) and navigate back to the communication selection tab and retry.

| After successfully downloading the new firmware click “Close” to exit the flash loader tool.

| Remove the BOOT jumper and power-cycle the Base board.

Copyright ©2025, EM Microelectronic-Marin SA 11 www.emmicroelectronic.com
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5 HARDWARE DESCRIPTION OVERVIEW

The EMDVK85xx exists in different variants to support each device of the EM85xx family. In this document without specific
description the name 8500 in the different figures applies for any member of the EM85xx family. Some particular description
refers to specific parts (e.g: EM8500, EM8502,...).

The architecture of the EMDVK85xx is based on the following block diagram

IPS BASE BOARD APPLICATION BOARD
BTN, LEDS
éd—»ﬁd—»%d—» MAIN MCU [ETY Level Shifter

uUsB
Media Port

UsSB
Memory Stick

DAUGHTER BOARD

4 Sj Switch - Relays

\

<l

[}
[

\

EM8500

cededecccaal,

pmm—-

Figure 5-1 EMDVK85xx System Architecture

The Base board connects the PC to the EMDVK85xx daughter board through USB. The Base board contains a
microcontroller (Main MCU) to perform several tasks:

| Communication to the PC (USB)

| Communication to the EM85xx (support for I>C and SPI bus)
| ADC acquisition (MEAS.)

| Switch and relay control (CTRL)

The EMDVK85xx daughter board is the core of the harvesting system based on the EM85xx device. It features:

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

| Connections to the loads (POWER and POWER_GROUND).
| Some access to the voltage nodes monitored by MEAS.

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

I Jumpers for configuration

Copyright ©2025, EM Microelectronic-Marin SA 12 www.emmicroelectronic.com
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| On board default HRV, STS and LTS with spare position (STS)
| Additional expansion connector to connect external HRV, STS and LTS.

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 EMDVK85xx 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 EM85xx
SPI/I?C interface is connected to the Base board Main MCU and the Base board can access the EM85xx registers.
The application board is disconnected from the EM85xx lines (Application board doesn’t need to be present). In this
mode the ADC acquisition can be performed.

IPS BASE BOARD
Power
supply

B 4 Level Shifter

uUsB
Memory Stick

uUsB
Media Port

DAUGHTER BOARD

EM8500

Figure 5-2 EMDVK85xx Configuration Mode

Copyright ©2025, EM Microelectronic-Marin SA 13 www.emmicroelectronic.com
EMDVK85xx-MNO1, Version 3.0, 19.08.2025

420005-A01, 3.0


http://www.emmicroelectronic.com/

em mICI‘Oe|eC1I.i’?l;||co USER GUIDE | EMDVK85xx

Subject to change without notice

Version 3.0, 19.08.2025
Copyright © 2025, EM Microelectronic-Marin SA www.emmicroelectronic.com

5.2 APPLICATION MODE

In this mode the Base board is connected to and powered from the PC over the USB connection. The EM85xx

SPI/I2C interface is connected to the application board and the EM85xx lines are not connected to the Base board
Main MCU. In this mode the ADC acquisition can be performed.

IPS BASE BOARD APPLICATION BOARD
BTN, LEDS

MAIN MCU b 4 Level Shifter EM6819 MCU Qm
UsB
Media Port

usB
Memory Stick

DAUGHTER BOARD

Lels
EM8500 TE

Figure 5-3 EMDVK85xx Application Mode
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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 EM85xx 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 EMDVK85xx Stand-alone Mode with default application board.

BTN, LEDS

i APPLICATION BOARD

DAUGHTER BOARD

oy
.

~f

EM8500

n
-
0

il

—
xR
+

pmmm-

Figure 5-4 EMDVK85xx 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 EMDVK85xx Stand-alone Mode with user application connections.
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USER APPLICATION
CONNECTIONS

EM8500

DAUGHTER BOARD

Figure 5-5 EMDVK85xx Stand-alone Mode with user application connections
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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.

[ APP2 O  APPL |

J1e7 1 GND J104 1 GND
2 VSUP 2 VSUP
3 VDD_HRV 3 VAUX O
4 VAUX_GND_0 4 VAUX_1
5 VAUX_GND_1 5 VAUX 2
6 VAUX_GND_2 6 N.C.
7 3V3 7 N.C.
8 N.C. 8 SCL
9 BAT_LOW 9 SDA
10 HRV_LOW 10 SCLK
11 WAKE_UP 11 MOSI
12 VDD_STS 12 MISO
13 APP_ADC_CHANNEL 13 CS
14 GND 14 GND

EMDVK8500
=—— Daughter Board O

Figure 6-1 EMDVK85xx Daughter board - application connections APP2 (J107) and APP1 (J104) - top
view

/0 TYPE DESCRIPTION

[©) PIN NAME DIRECTION® SUPPLY

1 Supply - System ground connection (EM8500 device ground)
2 VSUP Input - Main supply

3 VAUX|O: Input — Auxiliary 0 supply input connection

4 VAUXI1 Input — Auxiliary 1 supply input connection

5 VAUX[2 Input — Auxiliary 2 supply input connection

6 N.C. Reserved

7 N.C. Reserved

8 SCL® Output VSUP 12C clock connection

9 SDAD) Inout VSUP 12C data connection

10 SCLK®) Output VSUP SPI clock connection

11 MOSI® Output VSUP SPI MOSI connection

12 MISO Input VSUP SP1 MISO connection

13 CS Output VSUP SPI chip select and SPI/IC selection mode (when at ‘1°)
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 (SCL I?C clock) and Pin 10 (SCLK SPI clock) are connected together on the Base board.
- Pin 9 (SDA I?C data) and Pin 11 (MOSI SPI data) are connected together on the Base board.

Copyright ©2025, EM Microelectronic-Marin SA 17 www.emmicroelectronic.com
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1/10 TYPE DESCRIPTION

[\[oX 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 energy harvester

4 VAUX_GNDJ[0 Input - Auxiliary 0 ground connection

5 VAUX_GND[1 Input — Auxiliary 1 ground connection

6 VAUX_GND[2 Input = Auxiliary 2 ground connection

7 3Vv3 Input - +3.3V voltage

8 N.C. Reserved

9 BAT_LOW Input VSUP Battery low indicator (when at ‘1)

10 HRV_LOW Input VSUP Energy harvester cell low indicator (when at ‘1°)

11 WAKE_UP Output All Wake-up pin

12 VDD_STS 110 - Connection for the Short Term energy Storage element

13 APP_ADC_CHANNEL Output - Application output for ADC 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

7 APPLICATION BOARD

7.1 DESCRIPTION
A default Application Board is provided with the EM8500 development Kit.
The board is equipped with:
| An 8-bit low power microcontroller EM6819F6-B300 in package TSSOP28.
| A Bluetooth smart controller, 2.4Ghz RF balun and chip antenna
| 2 push-buttons
I 2 LEDs
| Access to different nodes for ADC measurements
| Application headers APP1 and APP2 and APP_TP
The board dimensions are 50 x 55.3 mm. APP1 and APP2 are Headers with 14 pins each (2.54 mm pitch).

Based on the default application board features, some low power application can be developed. With the on-board
EM9301 wireless device some Bluetooth smart beacon applications can be implemented.

For the details concerning the EM9301 and the EM6819F6-B300, please refer to the corresponding datasheets.
The EM6819 can be programmed and debugged through the X1 connector (GASP connector). To develop EM6819
firmware, load firmware or debug EM6819 firmware the EM6819 development tools need to be used. Contact EM
Microelectronic  for more information or visit the EM  Microelectronic  Marin  website
http://www.emmicroelectronic.com.

Copyright ©2025, EM Microelectronic-Marin SA 18 www.emmicroelectronic.com
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JP3 - VDD_HRV

when Jumper JP3 ON
VDD_HRV is connected
to PAO (PAO_TP)

GND

VSUP
VDD_HRV
VAUX_GND_0
VAUX_GND_1
VAUX_GND_2
3V3

N.C.
BAT_LOW
HRV_LOW
WAKE_UP
VDD_STS
APP_ADC_CHANNEL
GND

JP2- APP_ADC_CHANNEL

JP2 position to connect
to APP_ADC_CHANNEL

I PBO (PBO_TP)

D1 current accross
— 100o0hm resistor

ans

TANNVHO Oav ddv

T XNVA

0 XNVA

Free application
connection

D2 - PC5 and PC6

The led D2 is driven
by PC5 and PC6
('1' to lite ON)

WAKE_UP = VDD_STS
when pressed
(default = pulled-down)

PA7 (PA7_TP) = Ground
when pressed
(default = Hiz)

=0

EMDVK850
[ appiLicam:

GND
VSUP
VAUX_0
VAUX_1
VAUX_2
N.C.
N.C.
SCL
SDA
SCLK
MOSI
MISO
CS

GND

g J. USER °

- SA 5

GASP 6819

Connect to
Rlink adapter
to program
or debug
EM6819

dNSA
dl 20d
dl €dd
dLl 0gd
dl /vd
dLl 0vd

dl ddv

when Jumper JP1 ON
VAUX_1 is connected
to the led D1

Figure 7-1: Application board description
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SCHEMATIC

7.2
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Figure 7-2: Application board schematic

7.3 BOM
‘ Part Quantity ‘
NT1 Chip antenna 2450AT45A100 1
APP2 HEADER 1x14 2
APP_TP HEADER 1x10 1
BFC1 Balun 2450FB15A0100E 1
c1 100 nF 1
c2 470 nF 1
c3 LuF 1
c5 100 pF 1
cé LuF 1
C7,c8 15 pF 2
c9 100 pF 1
C10 47nF 1
cu 10nF 1
c12 22pF 1
c13 3.6pF 1
JPL JPL 1
JP2 HEADER Selection_3 Positions 1
JP3 Jumper JP3 1
K1, K2 Button KRS211 2
L1 12nH 1
R8 470KOhms 1
R9, R10 1000hms 2
R11,R12 10KOhms 2
u2 EM9301 1
U3 EM6818 1
X1 HEADER 5X2 1
Y1 Quartz 26MHz 1
D1, D2 Led 2
Table 7-1 APPZ2 Pin-out description
Copyright ©2025, EM Microelectronic-Marin SA 21 www.emmicroelectronic.com
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7.4 INTERNAL MEASUREMENT: A/D ACQUISITION UNIT

One ADC single-ended channel is used for application board node voltage measurements. The node is shown in
Figure 7-1: Application board description as “APP_ADC_CHANNEL" or Figure 7-2: Application board schematic as
“VAPP_CHANNEL_0" or summarized below in Figure 7-3: Configuration for ADC application input.

The source of this ADC channel is selected through jumper JP2 as shown on the Figure 7-1: Application board
description.

I By connecting JP2 in position “PB0” the EM6819 pad PBO (GPIO Port B bhit 0) is connected to the A/D
channel APP_ADC_CHANNEL (“VAPP_CHANNEL_0"). See Figure 7-3: Configuration for ADC
application input configuration A.

| By connecting JP2 in position “D1” the voltage across the resistor R9 serially connected to the LED D1, is
connected to the A/D channel APP_ADC_CHANNEL (“VAPP_CHANNEL_O0"). Additionally, to monitor the
LED D1 current, the jumper JP1 must be placed to power D1 from the VAUX1 output of the EM8500. See
Figure 7-3: Configuration for ADC application input configuration B.

SERIAL RESISTOR \
TEST POINT DOMAIN NAME VALUE DESCRIPTION
JP1/JP3 Led D1 R9 100 ohm Led serial resistor

Table 7-2 D1 monitoring

I(t) p1=V(t)ro/ R9

I By connecting JP2 to position “USER” the user input is connected to A/D channel APP_ADC_CHANNEL
(“VAPP_CHANNEL_0"). The user signal can be applied on the connector APP_TP (pin 9). See Figure
7-3: Configuration for ADC application input configuration C.

PBO (PBO_TP)
(o)

A. CONFIG VOLTAGE pB0 JP2

o] |

B. CONFIG CURRENT D1 P2 D1 JP1

© APP_TP —

C. CONFIG USER INPUT ~ JP2 looo0o000000OO0OD|
USER
ZC
TWn
cm
4=

Figure 7-3: Configuration for ADC application input

Copyright ©2025, EM Microelectronic-Marin SA 22 www.emmicroelectronic.com
EMDVK85xx-MNO01, Version 3.0, 19.08.2025



http://www.emmicroelectronic.com/

em microelectronic

s e € O
A COMPANY OF THE SWATCH GROUP

USER GUIDE | EMDVK85xx

Subject to change without notice

Version 3.0, 19.08.2025

Copyright © 2025, EM Microelectronic-Marin SA www.emmicroelectronic.com

@

8 DAUGHTER BOARD

8.1 OVERVIEW
The EMDVK85xx daughter board development kit is the board containing the EM85xx device.
The board is equipped with:

| The power management controller EM85xx in MLF24 package

I External components for EM85xx

I Specific measurements nodes on HRV, LTS, STS, VSUP and VAUX to be measured by the A/D acquisition
unit of the Base board

Shunt resistors to monitor the current profiles of the HRV, LTS and STS.

Switches to independently connect the HRV, LTS and STS.

Switches to enable some discharge path on HRV, LTS and STS

Relays to select the SPI or I2C coming from the Base board or the Application board.
Relays to connect the wake-up input from the Base board or the Application board.
Connections to the EM85xx flags (HRV_LOW BAT_LOW) to the Base board or the Application board.
Connection to HRV.

Super cap and rechargeable battery independently connectable to the LTS output
Connection to external LTS

Connection to external STS and spare footprint for additional STS capacitor

Jumper to connect or disconnect the LTS electronic

Jumper to connect or disconnect the STS electronic

( A/D
HRV
0.2Q

WAKE  AppLiCcATION
uP BASE BOARD

RL101-103

BASE BOARD —I

APPLICATION

FLAGS BASE BOARD

APPLICATION

EM8500

J102

sf*nt nt

N

N104 | I R111
Q102

(¢

2Q

2Q
sh

A/D, \

U103

VAUXO: 1

Q10
B
= =L 2Q
shunt
vl R
N
i
CN105
103: |8
AID @ A N
12C e
APPLICATION A/D -VAUX2
SPI BASE BOARD A/D VAUXT 1

Figure 8-1: Daughter board simplified schematic variant EM8500
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( A/D
HRV
0.2Q
s*’nt
I
\ CN103
Q101
+USB
J101
T N

12C - AppLICATION
SPI BASE BOARD

RL101-103

BASE BOARD
BASE BOARD S|
APPLICATION

WAKE  AppLicATION
UP

FLAGS BASE BOARD T
APPLICATION

AID:VYSUP

A/D VAUX2
AID:VAUX1 ‘T
VAUXO0: T

Figure 8-2: Daughter board simplified schematic variant EM8502
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CN102 - HRV_CURRMEAS CN103 - L1_CURRMEAS

HRV current sense DC/DC inductor current
CN105 - STS_CURRMEAS connector sense connector

STS current sense

connector J103 - STS_DISCONN

STS disconnector

CN101 - HRV EXT (see external current 3104 & 1107 - APP_CON

External H sensing schematic) Application Board

connector connectors

CN104 - LTS_CURRMEAS

LTS current sense
connector

J101 - USB_PWR

place jumper to enable
USB power

CN107 - STS_EXT

External STS
connector

C112 - STS_CAP

Additional STS
capacitor footprint

CN106 - LTS_EXT

External LTS
connector J105 - LTS_CAP
Place jumper to LTS disconnector
connect the (see external current
Place jumper to supercap as sensing schematic)
connect the LTS storage element

rechargeable battery as
LTS storage element

Figure 8-3: Daughter board description

8.2 INTERNAL MEASUREMENT: A/D ACQUISITION UNIT

Seven ADC single-ended channels are used for daughter board nodes voltage measurements. The nodes are
shown on the

Figure 8-1: Daughter board simplified schematic as “A/D XXXX". They concern the Harvester (A/D HRV), the
Long-Term-Storage (A/D LTS), the Short-term-Storage (A/D STS) the VSUP (A/D VSUP) and the three VAUX (A/D
VAUXO0, VAUX1 and VAUX2).

8.3 EXTERNAL MEASUREMENT BY SHUNT RESISTORS

Beside the on-board voltage profiling and monitoring capabilities offered by the EMDVK85xx, some shunt resistors
and connector test points are available in different places to allow voltage, current and power analysis with external
lab equipment (oscilloscope or power analyser).

SHUNT RESISTOR \

TEST POINT DOMAIN NAME VALUE DESCRIPTION
CN102 HRV R101 0.2ohm HRV DC shunt
CN103 HRV R106 0.2 ohm HRV AC shunt
CN104 LTS R108 2ohm LTS shunt
- LTS R111 20hm LTS shunt — Reserved
CN105 STS R109 2ohm STS shunt

Table 8-1 Shunt resistors description
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8.4 CONNECTIONS FOR EXTERNAL HRV MEASUREMENTS

EM8500

Figure 8-4: HRV measurements variant EM8500

8.4.1 Oscilloscope measurements

EM8502

Figure 8-5: HRV measurements variant EM8502

In the DC domain the following measures can be performed:
(No jumper on CN102)

| IDChrv = Vshhrv/ R101

| VDCurv

In the AC domain the following measures can be performed:
(No jumper on CN103)
| I(t)Hrv = V(1) Hrv/ R106

8.4.2 Power analyzer
Dedicated lab equipment (power analyser) can also be used to measure and analyse current flow, power,
power efficiency etc ... lts connections depend on the lab equipment. Refer to the equipment

manufacturer’s user manual for proper connections.
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8.5 CONNECTIONS FOR EXTERNAL LTS MEASUREMENTS

8.5.1 Oscilloscope measurements
LTS AC measure LTS DC measure
V(t) LTS VshLTs

-
CN104 A
102 o CLT UiaE

'(t)LTs R108 R111

VDCi1s

EM8500

Figure 8-6: LTS measurements

In the DC domain the following measures can be performed:
| IDCL1s=Vshits/ R111
| VDCLTS

In the AC domain the following measures can be performed:
(No jumper on CN104)
I I(t)Lrs = V() L1s / R108

8.5.2 Power analyzer
Dedicated lab equipment (power analyser) can also be used to measure and analyse current flow, power,
power efficiency etc. Its connections depends on the lab equipment. Refer to the equipment
manufacturer’s user manual for proper connections.

www.emmicroelectronic.com
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8.6 CONNECTIONS FOR EXTERNAL STS MEASUREMENTS

8.6.1 Oscilloscope measurements

EM8500

Figure 8-7: STS measurements

In the DC domain the following measures can be performed:
| VDCsts

In the AC domain the following measures can be performed:
(No jumper on CN105)
| I(t)sts = V(1) sts/ R109

8.6.2 Power analyzer

Dedicated lab equipment (power analyser) can also be used to measure and analyse current flow, power,
power efficiency etc. Its connections depends on the lab equipment. Refer to the equipment
manufacturer’s user manual for proper connections.
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BASE BOARD

9.1 OVERVIEW

f Gerael IPS BASE BOARD \
Power
- Power
supply supply
éd—»ﬂd—»%d—b B Level Shifter
-¢VSUP—-
. ,
uUsB
Media Port
UsB
Memory Stick
Y
-l (7]
g o
o w
| \  J
Figure 9-1: Base board simplified block diagram
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DAUGHTER

J108 - MCU_BOOT W

Main MCU
bootload select
Place jumper only

for firmware update

D103 - MCU_STAT
Main MCU
CN110 - USB_MEM

status LED
USB connection

f e, - USH MF]
SW101 - MCU_RESET s - =1 to SW installation

Main MCU memory stick

reset pushbutton

- b 0 3
CN107 - MCU_DEBUG LT N ; K CN109 - USB_PC

Main MCU USB connection

debug connector to PC
CN117 - EXT_SUPPLY
External +5V
supply connector IPS Base Bgard
D110 & D111 - PWR_STA D105 - USB_MEM_STA D106 - USB_COM_STA
5V & 3.3V power USB memory USB communication
status LED status LED status LED
Figure 9-2: Base board description
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10 EMS8500 DEVELOPMENT EXPLORER USER INTERFACE
The EMDVK85xx is driven by the EM8500 Development Explorer user interface.

The user interface allows easy communication and configuration of the EM85xx device series through its EEProm registers
bank (write, read configuration). It supports loading and saving of EM85xx configurations, running measurements of the
different EM85xx electrical nodes, monitoring and displaying of EM85xx electrical nodes.

The main window is shown below (Figure 10-1 EM8500 DevExplorer Main Window Description)

DevExplorer -m

Four Tab menus

SW Revision
Load configuration gEEimsemr———/ ———— = — ]
3 I —
Load *.EM8500CFG [ EMS8500 Dev:lopment Explorer _@_
| [\ 2}
Save (of 0] nﬁg u ratio 1] ‘H = Configure | Measure | Visualize | Activity |
Sa Ve * . E M 8 500CFG ﬂ E:::"'“egme': [~ Detailed Register Information
£ o @ Supervising and Harvester Contraller Behaviour
o - 1@ Porrer Suply Dutput Bel
R a[0+4E] : 0x00
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; :"éﬂllmf?nmnu Register Attributes : EEPiom: —
R W59] : w00 Register Value
Re a d E M 8500 : i Register Comment -
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Write EM8500 v
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the device oo
=
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Figure 10-1 EM8500 DevExplorer Main Window Description
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10.1 CONFIGURE MENU DESCRIPTION
This menu allows the user to control the EEProm registers, to load and to save different configurations.

| EM85xx Device configuration. This refers to the content of the EM8500 series device memory (EEProm
registers).

| The user interface (EM85xx Registers Configure window) is used to display or modify the content of the
EEProm register view. Each register group and register can be expanded. Each register or bit can be
individually modified or read directly in this window.

| The EM85xxCFG file configuration. This refers to the content of the *.em8500cfg file. An EM8500CFG file
is the project and configuration file for the EM8500 DevExplorer. It contains different sections. The section
referred as [Registers] is the memory configuration definition.

EM8500CFG file examples:

Figure 10-3 EM8500 CFG file format for EM8502
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10.2

Four different buttons (Load, Save, Read and Write) are used to transfer and update the content from one type of
configuration to another.

Figure 10-4 EM8500 DevExplorer configuration flow description) shows the different possible actions and data flow
transfers.

*.EM8500CFG

Configuration File

1N

EM8500 Registers Configure window

EMB500 Devxplorer 0.6

Load EM8500CFG
into user interface
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.

m
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n i EMDVKBSB({I

Daughter Board

Figure 10-4 EM8500 DevExplorer configuration flow description

It is important to note that:
| the “EM8500 Registers” view is not necessarily reflecting the physical content of the EM8500 EEProm
memory device and vice-versa.
| the “EM8500 Registers” view is not necessarily reflecting the content of the EM8500CFG file and vice
versa

MEASURE WINDOW DESCRIPTION
This menu allows the user to control the different switches/selectors and to start measurements.
Figure 10-5 EM8500 DevExplorer measure window description) describes these selections.

The “Configure mode” and the “Application mode” (described in the paragraph 5) can be selected through the
selector called “Mode selector” in the Figure 10-5 EM8500 DevExplorer measure window description.

In Configure mode, the user is able to:
| Use the Configure window to configure and access the EM85xx device

| Control the HRV, STS and LTS switches (for hardware security reason some sequences are automatically
managed or controlled by the tool)

| Select (for configure mode) communication bus (I2C or SPI).
| Run an INIT sequence to initialize the system
| Start the ADC acquisition
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Figure 10-5 EM8500 DevExplorer measure window description
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10.3 VISUALIZE WINDOW DESCRIPTION

This menu allows the user to add signals to me monitored in real-time. Selected signals are displayed in the two
graphical windows shown below.

Development Explorer

Configure | Measure Visualize | Activity |

m - Graph 1 - Voltage [V] / Timestamp [s]

-~ Graph 2 - Voltage [V] / Timestamp [s]

Viewer 1

Channels
displayed

Sample-Rate : |3.125 ksps - Measurement Time : 00:01:02.536 Sample Time : 0.32 ms

| Measurement started

USB connected (@)

Record
Save measured values

Development Explorer

Configure | Measure Visualize | Activity |

~ Graph 1 - Voltage [¥] / Timestamp [s] ~ Graph 2 - Voltage [V] / Timestamp [s]

oMoy

-
-
-

L=k

Sample-Rate : |3.125 ksps - / asurement Time : 00:12:42.3 le Time - 3.2 ms [l Record:
v A
| Measurement started / | UsE comnecied @

Mouse wer tool

Zoom-In : Mark top-left to bottom right

Selection Zoam-Out : Har ot i 0 op e

Move: Hold dow n right mouse button

Figure 10-6 EM8500 DevExplorer visualize window description
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The channel to be processed is available through the channel section menu. The measurement tool is able to
monitor and display the measured values and threshold values. The selection menu can be access by a simple
click on the “Click to add graph” button shown on the Figure 10-6 EM8500 DevExplorer visualize window
description.

See below Figure 10-7 EM8500 DevExplorer visualize channel display selector

Graph 1 channel sel u
Meazured Yalues
[~ WHRW [
[ WLTS [ |[#S0F|
[ WALKD [~ WAL
[ WAL [
[~ HRW_LOWw [~ BAT_LOw!

Threshold ¥alues

[~ w_bat_max_hi [~ w_bat_max_lo
I w_apl_max_hi [~ w_apl_max_lo
[ w_ulp_ldo [
[~ w_bat_min_lo [

OK | Cancel |

Figure 10-7 EM8500 DevExplorer visualize channel display selector

The user can also navigate within the waveforms. By using the mouse and the Mouse tool viewer the user is able
to zoom in/out, move the displayed area or select different channels. The four available functions are:

| Zoom-In: Mark top-left to bottom right

| Zoom-Out: Mark bottom-right to top left
| Move: Hold down right mouse button

| Select: Click legend to select channels

Additionally all measurements can be logged. A recording function is available. By checking the box “Record”,
monitored signals are saved in a CSV file.
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10.4 MEASURE AND VISUALIZE WINDOWS - ACQUISITION UNIT INFORMATIONS
The graphs receive data from the analog-to-digital converters of the EMDVK85xx hardware.(Base board)
The sampling rate is set by the drop-down menu below the graphs.

000 —— e

15,872,000 15,974,000 15,976,000 15578,000 15,880,000 15,982,000
[— vHRY VSTS —— VAUKD — VAUXT |

Sample-Rate : |85 5 - Measurement Time : 00:00:12.046
12.5 ksps

Measurement stopped 3125 k:; -

Rate select

Figure 10-8 EM8500 DevExplorer visualize sampling rate selector

The time (x) axis (in seconds) is scaled dynamically as more and more samples are received.
The user may zoom into the time (x) or voltage (y) axis as required.

To maximize time resolution in the first seconds after starting a measurement, each sample received from the ADC
is displayed, at up to 12.5 kSamples per second. After several seconds, a decimation of 10 starts (only 1 out of
10 samples is displayed). This decimation is required to avoid excessive amounts of data being collected. After a
few minutes, decimation factor is increased from 10 to 100, then from 100 to 1000, and so on. The longer a
measurement runs, the higher a decimation factor is applied. After stopping and restarting the measurement,
decimation is reset to 1.

Even with decimation, it is possible to zoom into the time axis until individual samples are visible. It is, however, not
possible to zoom into more detail than the decimation allows, because decimated values are discarded
when reading from the ADC.

Data sample received from the ADC contain a time stamp. This time stamp is reset to zero when the EMDVK85xx
is power-cycled. It increases continuously in time, even when measurements are stopped. The time stamp
designates the exact moment in time when a sample is taken, regardless of decimation or stopping and restarting
measurements.

Data from the graphs can be logged to CSV file.

Copyright ©2025, EM Microelectronic-Marin SA 37 www.emmicroelectronic.com
EMDVK85xx-MNO01, Version 3.0, 19.08.2025



http://www.emmicroelectronic.com/

@ em microelectronic USER GUIDE | EMDVK85xx

¢ €
A COMPANY OF THE SWATCH Gnoug Subject to change without notice
Version 3.0, 19.08.2025
Copyright © 2025, EM Microelectronic-Marin SA www.emmicroelectronic.com
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Figure 10-9 EM8500 DevExplorer visualize Record and CSV save function

Data in the log file is identical to the data graphed, including decimation and time stamp. The CSV file contains a
header that identifies which column of data represents which voltage node. There is virtually no limit of how long
data logging may run, as decimation avoids memory and hard disk overflows.

CSV file example:

Timestamp [ms], VHRV [V], VLTS [V], VSTS [V], VAUXO [V], VAUX1 [V], VAUX2 [V], VSUP [V], VAPP [V],
HRV_LOW [V], BAT_LOW [V],

16703461,0.9464,3.0440,3.0449,0.2779,0.0668,0.0484,2.6213,3.5980,0.0,0.0
16703461.16,0.9465,3.0440,3.0449,0.2779,0.0668,0.0484,2.6215,3.5942,0.0,0.0
16703461.32,0.9465,3.0441,3.0449,0.2779,0.0668,0.0484,2.6215,3.5928,0.0,0.0
16703461.48,0.9465,3.0441,3.0449,0.2780,0.0668,0.0484,2.6215,3.5938,0.0,0.0
16703461.64,0.9467,3.0441,3.0449,0.2779,0.0668,0.0484,2.6215,3.5936,0.0,0.0
16703461.8,0.9467,3.0440,3.0449,0.2779,0.0668,0.0484,2.6215,3.5939,0.0,0.0
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