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Getting started with STEVAL-IMEOO2Vx graphical user interface

Introduction

This document describes the graphical user interface for the STEVAL-IME0O02Vx evaluation
boards. There are two evaluation boards in the family: STEVAL-IMEOO2V1 and STEVAL-
IMEOO2V2, designed to demonstrate the use of HM301D in multi-lead electrocardiogram
(ECG) and single lead automated external defibrillator (AED) configurations respectively.

The graphical user interface described here is called the EDEN application.

Warning: These boards must be used in laboratories and development
environments. This product must be never be connected to a
human body.

Figure 1 STEVAL—IMEOOZVX board
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umi747 Getting started
1 Getting started
1.1 Package contents
After installation, the following items are found in the “Program Files” subfolder:
\STMicroelectronics\Eden application
(the exact folder name may be different on your computer)
This folder contains:
e The Eden.exe application and associated files.
e A subfolder with the STEVAL-IMEOO2Vx board drivers for 32- or 64-bit Windows OS
(x86 and x64 folders respectively).
e The STM32F103 firmware package subfolder.
e  The Restrib subfolder with a Software Development Kit for advanced users to write
their own PC applications.
1.2 EDEN installation
Run EDEN_Application_1.x.y date.exe: the setup Wizard guides you through the
installation of the EDEN application, the USB virtual com device drivers and the Firmware
Package source code on your computer. Once installation has completed successfully, click
the “Finish” button. You can then explore the full package contents (described in
Section 1.1).
1.3 STEVAL-IMEOO2Vx driver installation

3

As soon as the STEVAL-IMEOOVx board is connected to a USB port on your PC, the “found
new hardware wizard” starts, see Figure 2. Click the “Next” button.

Figure 2. device driver installation wizard

Device Driver Installation Wizard

3 Welcome to the Device Driver
. Installation Wizard!
This wizard helps you install the software drivers that some

computers devices need in order to work.

To continue, click Nex.

[ Net> | [ Camesl |

Select “Browse my computer for driver software” as shown in Figure 3.
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Figure 3. How do you want to search for driver software?
==

& U Update Driver Software - STEVAL-IMEDO2Vx ADAMO Platform (COM77)

How do you want to search for driver software?

% Search automatically for updated driver software
Windouws will search your computer and the Internet for the latest driver software |
for your device, unless you've disabled this feature in your device installation
settings,

< Browse my computer for driver software
Locate and install driver software manually.

Cancel

On next page, select “Let me pick from a list of device drivers on my computer” as per
Figure 4.

Figure 4. Browse for driver software on your computer

Q Il Update Driver Software - STEVAL-IME002Vx ADAMO Platform (COMTT)

Browse for driver software on your computer

Search for driver software in this location:

C:\Program Files (x86)\CESL_SDK\bin\ushb| - Browse...
Include subfolders

2 Let me pick from a list of device drivers on my computer

This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

If you followed the steps in Section 1.2, you will already have the board driver installed on
your PC and the “STEVAL-IMEO02Vx ADAMO Platform” driver will appear in the list of
drivers (see Figure 5). Select it and click on “Next” button.
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umi747 Getting started

Figure 5. Driver selection list

Q Il Update Driver Software - STEVAL-IMEO02Vx ADAMO Platform (COMTT)

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Next. If you have a
Ewr disk that contains the driver you want to install, click Have Disk.

Show compatibe hardware

Model
STEVAL-IMEDD2Vx ADAMO Platform

/i, This driver is not digitally signed!

Tell me why driver signing is important

A

The PC will automatically select the correct INF file. Before installing the driver, Windows
will display a Warning dialog box indicating that the driver has not passed Windows logo
testing, click “continue anyway” to continue.

Windows will eventually display a message indicating that the installation was successful.
Click “Finish” to complete the installation (see Figure 6).

Figure 6. Installation finish

& Update Driver Software - STEVAL-IME002Vx ADAMO Platform (COMTT)

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

STEVAL-IMEOO2Vx ADAMO Platform

DoclD026219 Rev 1 5/27
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2 EDEN user interface description

This section describes the user interface and explains how to use it to manage the STEVAL-
IMEOO2Vx and the embedded HM301D (diagnostic quality acquisition system for bio-
electric sensors and bio-impedance measurements) to demonstrate the use in
electrocardiogram (ECG) and automated external defibrillator (AED) configurations.

You can find the EDEN application in:
Start Menu -> All Programs -> STMicroelectronics -> Eden

Accept the software license agreement to start using the graphical user interface, see
Figure 7.

Figure 7. EDEN software license agreement

LS Agreeme_

SOFTWARE LICENSE AGREEMENT -

This Software License Agreement (“Agreement”) is displayed for
You to read prior to downloading and using the Licensed Software.
If you choose not to agree with these provisions, do not download
or install the enclosed Licensed Software and the related
documentation and design tools.

By using the Licensed Software, You are agreeing to be bound by
the terms and conditions of this Agreement. Do not use the Licensed
Software until You have read and agreed to the following terms and
conditions. The use of the Licensed Software implies automatically
the acceptance of the following terms and conditions.

DEFINITIONS

Licensed Software: means the enclosed demonstration software and all
the related documentation and design tools licensed in the form of object
andfor source code as the case maybe. s

) | accept the agreement

_ 0K
@ | do not accept the agreement _

Select the correct evaluation board (Figure 8, Control 1):

e  STEVAL-IMEO002V1, Multi lead electrocardiogram (ECG) and body impedance
evaluation board

e STEVAL-IME002V2, Single lead electrocardiogram (ECG) and body impedance
evaluation board

Then select the serial port from the list (Figure 8, Control 2); the GUI usually automatically
selects the right port, but the user can click on the icon (Figure 8, Control 3) to refresh the
serial port. Finally, proceed by clicking the “Ok” button (Figure 8, Control 4).

3
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Figure 8. EDEN kit selector

B S

STEVAL-IMEOO2V1 STEVAL-IMEOO2VZ

Socket Configuration

Connection : | Direct V| Type : |Sena| | ‘
Param ' I

Serial PQ @ @ @ !=-augmented
[ o ]

2.1 EDEN main window

The EDEN graphical user interface (Figure 9) has a simple and robust design, so you do not
need any special training to use it. The circled numbers in Figure 9 correspond with the
descriptions in Table 1 for the different control areas in the EDEN Application.

Figure 9. EDEN main window

"B £DEN Application [STEVALI
Fle View Tool Help @
DmiyanED D @ Q@
| Gereral’| nput | Channels | Contact checks | Diivers | impedencs | GPIOs | Sel Device DataType Label “|| Reg Addess U1 U2 U3 Defaut -
1 U2 U = [ CHI U1_CH1 hn e |7 |z e
Number of devices = e e Ui CH2 U1_CH2 SETO1 28 o | | [m
U1 CcH1 U1_cH3 SET02 29 97 |7 o7 &7
Clock Selection [TALOsciletor. x|  [EtemaiClock <] [EtemslCock -] U1 CHIZ | UICHI2 SET03 28 g o1 &1 |82
Cammon Mode Vottage (10 -] [lov -] [tov -] Ut CHz3 | UICH2.3 SETO4 28 w13 [13 |8
VREF = s T i o1 uickst || [sETos x |5 |5 |5 |
Ui LRHET  |Ui_LRHBT | |E || [sETOS ) 19 |19 19 |18
Clock output | i LRHEZ  |U1_LRHB2 SETO7 26 I (3 (3D |3
Anglog HC buffers Ui PMDI  |U1_PMD1 SET0B 2F s |oF P |
il FMD2  |UT_PMD2 SET03 30 o0 [ o |00
Ui Al U1_AC SETID 3 w o |o |00
) U1 aaQ  |uAacae SETI 2 o0 [ |o [0
Ui nc_ U1_DC_| W | B3t 1B w [z |m |0
U1 oca  |uibca SET13 U o0 [ |o [0
Uz (cHI Uz_CHI SET14 35 @ | |e |©
Uz cHz U2_CH2 SET15 £ cs |cs |cs  |OF
Uz cHB U2_CH3 SETI6 37 w | | |w
Uz [CHI.2  U2CHI2 SET17 38 w o o |00
Uz (CHZ3  U2CH23 SETI8 33 o0 [ |o |0
Uz [CHI1  |UZCH3 SET19 0 (8 o8 |08
uz LRHBT |u2 LReB1 | [ fsETe0 38 o [ | |0 i
Type  TimeStamp Message
®
Port: COMS0, Acquistion Mode: Continous B

)
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umi747

Table 1. EDEN main window description

Control

Description

Menu bar

Toolbar

Board configuration setting section

Plot selection window

HM301D register window

||| W DN|PF

Message log window

211 EDEN Menu

This is where you can access the various menu items. Some of the commands accessible
from this location have a shortcut in the Toolbar.

The structure of the main menu is:

8127

File
— New
— Load CFG...
— Save CFG...
— Save Log...
—  Exit
View
— Log bar
—  Device setting
—  Plot window
— Datalog
Tool
—  Link sensor values
— Read all registers
—  Write all registers
—  Write and verify registers
—  Communication
— Connect
— Trace
— Firmware upgrade...
Help
— Contents
—  About
— Reqgister list help

DoclD026219 Rev 1
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umi1747 EDEN user interface description

File
Provides access to open and save configuration files. These options are similar to other
document programs.
New
This allows you to create a new, default project. This command re-opens the kit selector
dialog box (see Figure 8) to select a new board type or a new connection port.
Note: This command does not restore the default register settings of the HM301D.
Load CFG...
This allows you to open an existing configuration file containing a set of register values for
the HM301D mounted on the board.
Note: The register values are not written to the HM301D devices. In fact, the HM301D Register
Window shows dark pink colored cells to indicate this.
Save CFG...
This command saves a configuration file with the current register values and workspace
settings.
Save Log...
Saves the logged messages (control 6 in Figure 9) to a specified file.
Exit
Exits the EDEN application. You will be prompted to save your changes if you have not
already done so.
View
These commands change the way the workspace is presented.
Log Bar
Hides/shows the message log window, control 6 in Figure 9.
Device setting
Hides/shows the HM301D register window, control 5 in Figure 9.
Plot Window
When the board is connected, this command shows the plot window.
Data Log
When board is connected, this command shows the device data log window.
Tool

Contains a set of basic commands to communicate with STEVAL-IMEO02VXx boards.

3
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Help

10/27

Link sensors value

Lock/Unlock the configuration value for each HM301D; this facilitates setting identical
register values in the different HM301Ds on the board.

Read all registers

Reads all the HM301D registers and updates the HM301D register window (control 5 in
Figure 9) with these values.

Write all registers

Writes the data in HM301D register window to all the HM301D registers.

Write and verify registers

Writes to all HM301D registers and subsequently reads them back to check the value of all
the writable registers.

Communication

e Connect. Connect/disconnect the board from the application.

e Trace. Shows a log message dialog with the message returned by the STM32
microcontroller on the board (this features has to be operated by the firmware).

e Firmware upgrade... Allows the user to upgrade the firmware from a binary file (.hex).

Provides quick access to help documentation, information about the authors and the board
firmware version.

Contents
Shows the online help for the EDEN application

About

Shows a dialog box with information about the connected board, including the firmware
version.

Register list help

Shows a dialog with the description of all registers and their fields.

3
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umi1747 EDEN user interface description
2.1.2 EDEN Toolbar
The Toolbar provides shortcuts to the most common EDEN Menu commands, see
Figure 10. From left to right, the icons represent:
e File -> New
e Tool -> Link sensor values
e Tool -> Read all registers
e  Tool -> Write all registers
e Tool -> Write and verify all registers
e  View -> Show plot window
e View -> Data log window
Figure 10. EDEN Toolbar
B EDEN Application ® g 4
File  VWiew Tool Help
0 | PaRIFED
I Gereral | inma | Channels | Contact checks | Nvers | i
For further information on these commands, please refer to Section 2.1.1
2.1.3 Board configuration

3

Board configuration is the core section of the graphical user interface; it permits you to set
all the features of the STEVAL-IMEOO2Vx board and to set the parameters of the HM301Ds
on it. For further details on the HM301D settings, refer to the relevant datasheet on
www.st.com.

The settings are arranged in different tabs:

e  General

e Input

e Channels

e  Contact checks

e Drivers
e Impedance
e GPIOs

e Each tab is detailed in the following sub-sections

DoclD026219 Rev 1 11/27
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General tab

12/27

This tab offers the basic settings for the STEVAL-IME0OO2VX board, see Figure 11.

e  Number of devices: you can choose to use one, two or all the three HM301D devices
on the board (not applicable for the STEVAL-IMEOO2V2 board).

e  Clock selection: in order to enable a chain of three HM301Ds, you can choose how to
propagate the clock from the master to the slave devices; there are three options:

— Ring oscillator; the propagated clock is generated by the internal oscillator of the
master HM301D.

—  XTAL oscillator; the propagated clock is dictated by the external quartz (Q1) on the
board.

—  External clock; the propagated clock is generated by an external clock via the
CKEXT test pin.

e Common mode voltage: You can select the instrumentation amplifier common mode
voltage between

- 07V
- 1V
e VREF: select the internal or external voltage reference.

e  Clock Output: enable or disable the clock output from the HM301D master; this option
can only be edited on the STEVAL-IMEOO2V2.

e Analog HC buffer: enable the differential to single-ended block of ALL health channels.
In this way the analog signal is available at the pins ANAXx_OUT (x=[1,2 or 3]) of the
HM301D. You can identify these analog pins on the board by the notation indicated in
Table 2. The output voltage of the differential to single-ended block equals:

REF

Ve =V
DIFF2SE _OUT = ¢ > B4V

where Vrgg is 0.8V.

Figure 11. General tab

GE|'"3'EI|| Input I Channels I Contact checks I Drrivers I Impedence I GF‘IOS|
11
Number of devices One v One One
Clock Selection Wl Extemnal Clock Extemnal Clock
Common Mode Voltage [ gy - 10V 10V
VREF Bxtemal - Bxtemal Bxtemal
Clock output [
Analog HC buffers [l

3
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Table 2. HM301D channels analog output and how to identify on the board

Silk screen label Description

A01 HM301D Master: channel 1 single ended analog output
All HM301D Master: channel 2 single ended analog output
A21 HM301D Master: channel 3 single ended analog output
A02 HM301D first Slave: channel 1 single ended analog output
Al2 HM301D first Slave: channel 2 single ended analog output
A22 HM301D first Slave: channel 3 single ended analog output
A03 HM301D second Slave: channel 1 single ended analog output
A13 HM301D second Slave: channel 2 single ended analog output
A23 HM301D second Slave: channel 3 single ended analog output

Input tab

This panel (see Figure 12) allows the user to:

e configure the front-end MUX for each channel by connecting input pads INxy (x=1,2,3
y=P/N) with health channel inputs.

e connect input AVG buffer[1,2,3] to any of the 6 input pads INxy (x=1,2,3 y=P/N).
e connect the RLD output to any of the inputs pads INxy (x=1,2,3; y=P/N).

Figure 12. Input tab

| General | Iput |Channels | Contact checks | Drivers | Impedence | GPI05|

Input pad IN1P
Imput pad INTN
Input pad IN2P
Input pad INZN
Input pad IN3FP
Input pad IN3N

Input AVG Buff1
Input AVG Buif2
Input AVG Buif3
Input AVG Buff

RLD Qutput

U1 uz u3

[cHiPos  ~] [cHiNeg ~| [cHiNeg ~]
[cHiNeg ~] [cHiPos | [cHiPos  ~]
[cH2Pos  ~] [cH2Neg | [cH2Neg  ~]
[cH2Neg  ~] [cH2Pos | [cH2Pos  ~]
[cH3Neg  ~] [CHINeg ~| [cHaNeg ~]
[cH3Pos  ~| [cH3Pos | [cH3Pos  ~]
[in1p ~| [ntp - G ~|
[Nz -] [Nz -| [Inzn -]
NEY -] N3N - [IN3N ~|
[ Unconnect = ] [ Unconnect -+ ] [ Unconnect -+ ]
Unconnect Unconnect

)

DoclD026219 Rev 1 13/27




EDEN user interface description uUM1747

Figure 13. AVG buffers

Shield driver

RLD driver

RLD_OUT

____________________________ ! AM17632v1

Figure 12 shows an example in which only the AVG buffers produce the average value of
IN1P, IN2N and IN3N. The output of the AVG buffers is fed to the shield driver and RLD
driver.

Through the RLD output control, we can disconnect the input of the RLD driver from the
output of the AVG buffers and connect it to any of the input pads INxN/P (for x=1,2,3).

Channels tab

14/27

This panel (see Figure 14) allows the user to set up all the parameters of the bio potential
channels (see Figure 15); each channel can be switched on or off.

The user can:
e Enable/disable digital filtering.

e Setthe PGA and INA gain, their respective values can be: 4, 2, 4/3, 1 and 16, 8 to
obtain a final gain between 8 and 64.

° Enable the healthcare channels.

e  Set the HPF and LPF cutoff frequency for both the ECG (HRLB) and pace maker
(LRHB) channels. The HPF is only available when Recovery Mode is ON, while the
LPF for LRHB is only available with one HM301D. All the available values are
described in Table 3.

e  Set the fast recovery mode parameters. The first parameter is the overflow mask Time
to select the blanking time for overflow detection (in the range 2.5 + 37.5 ms or OFF).
The other two parameters select the switching time for the first and second cutoff
frequencies (200 ms + 1 s).

e For each healthcare channel, the digital HPF and analog HPF is available when the
overflow mask time is OFF. In this case, the user can select the digital and analog HP
cutoff frequency for HCx (x= 1, 2 or 3).

e LRHB threshold (0-511); you can select the pacemaker detection threshold by inserting
a value in the range 0 + 511. The effects of this setting can be appreciated in the plot
window by checking Ux_PMDy (for x=1,2,3 and y=1,2).

3
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Figure 14. Channel tab

| General | input £ Chiannels | Contact checks | Drivers | impedence [ GPIOs|

[0 uz U3
Digital Fitering
PGA Gain D - @ - (4 -
INA Gain 2 - & - (8 -
HC1 Enable
HC2 Enable
HC3 Enable
HRLE | LRHB
Digtal HPF [omsHz =] [oosHz +| [oo5Hz -]
Digtal LPF [150H: ~] [150H: ~] [180H ~]
Ovelow mssk T (25ms =] [25ms -] [25ms -]
Switch Tme 1 [220ms  ~] [200ms ] [200ms  ~]
Switch Time 2 [200ms +] [2ams  +] [200ms -]
HC1 [Hez
Digtal HPF HRLB-LRHB (53, 51, Bz 5Hs BHz. 5Hs
Analog HFF 5Hz 5Hz 5Hz
LRHB Threshold {0-511) 100 0 0

Figure 15. Bio potential channel block schematic

Single
ended
Sy High ECG ECG
. PGA speed | | Decimation || [ | cainErmor
| ?‘ N A HPF> N LP> 2° order Filter HPF:0.05/=15Hz Correction >
Ll ' SDADC LPF: 25 - 300 Hz
CcHOP CHOP
|
| CH1 i
! G PM
! CH2 ain Error
| é HPF:0.05 - 1kHz — Correction
ToagEE CcH3 LPF: 5k - 10 kHz
I
|
Overflow i
PM threshold

AM17596v1

Table 3. HPF and LPF setting for ECG (HRLB) and pace maker (LRHB) channels

High pass filter

Low pass filter

HRLB LRHB HRLB LRHB
0.05 Hz 0.05Hz
0.1 Hz 0.7 Hz 37.5Hz 10 kHz
0.5 Hz 1Hz 50 Hz
0.7 Hz 5Hz 75 Hz
1Hz 1 kHz 100 Hz
2 Hz 150 Hz
5 Hz 200 Hz
300 Hz
600 Hz

DoclD026219 Rev 1
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Contact check tab

This panel is organized in two sub-tabs: one dedicated to DC contact checks (see
Figure 16) and the other dedicated to AC contact checks (Figure 17).

In the DC contact checks tab, the user can:

Disable P-Side and N-Side checks for all the INxy input pads (x=1,2,3 y=P/N) of each
HM301D mounted on the board.

Select the current (25 /50 / 100 / 200 nA) of each contact check connected to INxy
input pads (x=1,2,3 y=P/N).

Figure 16. Contact checks DC tab

| General | Input | channels ¢ Cortact checks | Drivers | mpedance | GPIOs |
u Uz uz

oc AC

INTP - [ININ [inzp [ in2n [ iNaP [ IN3N |

Disable P-Side Check [ || ]

Disable N-Side check [ || ]

Curmert [50a_ ~] | [2808  ~]
VDD Threshold [eowv +] EaE [owv  ~]
VSS Threshold [~ ERER 0w ~]

In the AC contact checks tab, the user can:

Enable or disable the health channel x (x=1,2 or 3) current injection.

Select the current injection frequency (2.5 kHz or 5 kHz) for all the health channels of
each HM301D.

Select the current injection value (5 uA, 10 uA or 20 uA) to provide to all health
channels.

Reverse the phase of the injection frequency of the health channels. This is used in
unipolar measurements.

Figure 17. Contact checks AC tab

| General | Input | Channels | Cortact checks | Drivers | Impedance I GF’IOs|

Ut uz u3

HC1 cumentinjection [ = [

HCZ cumertinjection [ m ]
HC3cumentinjection [ B ]
Curertiniectionfred  [25kHz v [25kH:  +] [25kH:  ~]
Currert irjection [Bur  ~ [5un ] [5ua  ~]
HCTReversephase  [jnPhase v [nPhase  ~] [nPhase  +|
HC2Revesephase  [jnPhase v [nPhase  ~] [nPhase  ~|
HC3Revesephase  [jnPhase [nPhase  ~] [nPhase  ~|

16/27
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Drivers tab

This panel (see Figure 18 has all the setting related to the driver section of the HM301D,
see also Figure 13 for reference. It allows the user to:

e  Select the number of AVG buffers to be used in the system (0 + 15).
e Enable or disable the single AVG buffers.

e Enable or disable the WCT (wilson common terminal).

e Enable or disable the shield driver.

e Enable or disable the right leg driver (RLD).

e  Select the voltage reference for RLD buffer (0.7 V, 1 V or 1.49 V).

e  Open or close the RLD Loop.

Figure 18. Drivers tab

| General I Input I Channels | Contact checks |D|WBT3| Impedance I GPIOsl

u

[}

Mumber AVG Buff
AVG Buffer 1

AVG Buffer 2

AVG Buffer 3

AVG Buffer 4

WCT

Shield driver {only U1)

RLD driver {only U1)

RLD buffer VREF

RLD Loop

4

o) S0 SO0 R EE[E s
a

4

o 00D OO0DEEE[Es
a

4|4

E OO0 OO0 EEE

8

414

Impedance tab

This panel (see Figure 19) collects all the settings related to the impedance channel; it only
acts on the first HM301D. The user can:

e Enable or disable the impedance channel.

e  Select the PGA and INA gain for the impedance channel, their respective values can
be: 4, 2, 4/3, 1 and 16, 8 in order to obtain a final gain between 8 and 64.

e  Select the cutoff frequency of the digital LPF (1 and 20 Hz).
e Enable the impedance current injection (CIP and CIN current generators).
e  Select the value of the current injection (5 uA, 10 uA or 20 uA).

)
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Figure 19. Impedance tab

U
Impedance Channel [
PGA Gain
INA Gain
Digital LPF
Current injection P/N [

Cumrent injection Buk -

GPIOs tab

This panel (see Figure 20) allows the user to capture the HM301D signals on DGIO pins. It
is possible to capture:

pm_rsh: data refresh of the LRHB signal path inside the HM301D.
clk: oscillator output.
PMD1 and PMD2: the output of the signal amplitude detection of the LRHB signal.

adc_pdmx (for x=1 or 2): first or second bit of the AX stream of the ADC of the
impedance channel.

fchop: chopping signal for the input amplifiers and the signal for the AC contact check
current injection.

por: power on reset signal.

ecg_rsh: data refresh of the HRLB signal path inside the HM301D.
z_rsh: data refresh of the impedance channel.

prefilt_rsh: data refresh of the pre-filtered signals.

out_flag_x (for x= 1..6): contact check flags go high when the comparator threshold is
crossed.

hex_overflow_o (for x=1, 2 or 3): overflow signals of the three acquisition channels.
imp_overflow_o: overflow signals of the impedance channel.

For further details, please refer to the HM301D datasheet.
Note: The DIGIOL of the first HM301D is fixed to pm_rsh to synchronize the STM32 readings.

18/27
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Figure 20. GPIOs tab
| General | Input I Channels | Contact checks | Drivers I Impedance |GP|':'5|—
L1 Uz U3
DIGIOT Output pm rsh
214 Plot selection window

This is where the user can select what to show in the Plot Window. For each HM301D
device (named U1, U2 and U3), it is possible to select (see Figure 21):

e the bio-potential channels (CHy with y=1, 2 or 3);
e the LRHB channels (LRHB1 and LRHB?2);
e the elaborate HRLB channels (CH1 2, CH2_3 and CH3_1):

CH1_HRLE + CH2_HRLB

CH1 2 =
2
CH2_HRLE + CH3_HRLE
CHZ2 3 =
2
CH3_HRLB + CH1_HRLB
CH3_1 =

2

e the pacemaker detection signals (PMD1 and PMD?2);

o the average value and modulated impedance channel outputs as real and imaginary
parts.

The user can also edit the Label for each plot simply by double clicking the label rectangle.

)
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Figure 21. Plot selection
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Sel Device

DataType

CH1
CH2
CH3
CH1_2
CHZ2_3
CH3_1
LRHE1
LRHEZ
MDA
FMD2
AC_
AC_Q
DC_l
DC_Q
CH1
CH2
CH3
CH1_2
CHZ2_3
CH3_1
LRHE1

Label
U1_CH1
U1_CHZ
U1_CH3
U1_CH1_2
U1_CHZ_3
U1_CH3_1
U1_LRHE1
U1_LRHEZ
U1_FMDA
U1_FMD2
U1_AC_|
U1_AC_Q
u1_Dc_l
u1_Dc_a
U2_CH1
U2_CHz2
U2_CH3
Uz2_CH1_2
U2_CHZ_3
U2_CH3_1
UZ2_LRHE1

m

-

It is recommended to not select more than 7-8 plots (depends on PC CPU speed and
available memory) because each channel generates significant quantities of data.

2.1.5 HM301D Register window

This section shows the values of all the internal registers of the HM301D mounted on
STEVAL-IMEOO2Vx boards; see Figure 22 and refer to the HM301D datasheet for further
information. This is a read-only area reflecting all the modifications made to the board

configuration settings.

For each register, the user can find:

e the address of the register
e its default value

e the actual value; it is shown in dark pink when it is not yet written in the HM301D

registers
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Figure 22. Register window

Reg
SETOD
SETO1

Address L1

SETO2

SET03

SETD4

SET05

SETOD6

SETO7

SETO8

SET09

SET10

SET11

SET12

SET13

SET14

SET15

SET16

SET17

U2

U3

SET18

SET19

SET20

By double clicking on a single register label, it is possible see the register bit values (see
Figure 23) with all the related details. Please refer to the HM301D datasheet for further

information.
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Figure 23. Example of register description

SETO08

0x2F RW

INCON_RLD

for RLD

7 Reserved

54 |clk_sel_r

Bits Field Name

6 clk_sel_out_r

3 psmon_sel_r

0x2F

Default

0x00

0x00

0x02

0x01

20 |inputcon_rid_sel_r | 0x07

Address | Accessibility Default Value

Clock selection; power supply selection; input connection matrix configuration

Description

Clock out(available only with one sensaor
with more device)

» 0-no clock out.
» 1-clock out.

Select the internal, external or XTAL
oscillator. U2, U3 must be always external
(10)

Change system between low or high
power supply mode

Connect the RLD output to any of the
inputs pads InxN/P, for x=1,2 3 must be
111in U2 and U3

STMicroelectronics
Copyright © 2012

EDEN plot window

By clicking on the relative icon on the taskbar (see Figure 10), the Plot Window appears
(see Figure 24). The numbers in Figure 24 refer to the descriptions in Table 4, which lists
the available control sections in this window.
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Figure 24. EDEN plot window

U1_CH1
U1_CH2
— Uz_CHI

Bl Adamo plot [ESRen ]
Whme B s O - Fitter: | Disabled  ~ (5] Q

IN1P DC
ININDC
IN2P DC
IN2N OC
IN3P DC
IN3N DC

Impedance
OverCur N
OverCur P

U1 DC Impedance

Table 4. plot window parts

Control Description
1 Toolbar
2 Plot section
3 Output flag section
4 Impedance section

Toolbar in the plot window

Through this toolbar the user can:

save all the logged data (see Section 2.3)
copy the image to the clipboard

copy data to the clipboard

clear the plot

show or hide the cursors (the cursors function as they would in a traditional
oscilloscope); the user can manipulate them to study the X and Y values

zoom the channel data to fit in the graphical window

follow channel tracking, this option can be used when trace plot mode is enabled

enable or disable a 50 or 60 Hz filter on acquired data
start or stop data acquisition from the board

DoclD026219 Rev 1

23/27




EDEN user interface description uUM1747

2.2.2

2.2.3

Note:

224

24127

Plot section window
Here the user can view plots of the data acquired by the HM301Ds for parameters chosen in
the plot selection window (see Figure 21). The user can manipulate the plot by:

e  Zooming the single axis in and out via the left mouse button and the Ctrl button
simultaneously.

e  Moving the cursors left and right.
e Changing other settings (line width, color, ...) in the context menu.

Output flags

Certain HM301D events during operation are signaled by onscreen LEDs on the Plot
Window which change from green to red when events occur.

Up to thirty-six different events can be captured by the HM301Ds; for further details see
Table 5 and the HM301D datasheet.

Table 5. Output flags

Label Ul U2 (UK} Description
INXP DC v v v DC contact _ch_eck for the
specific input
INXN DC v v v DC contact phgck for the
specific input
CHXx v v* v Channel overflow
Impedance v v'* v Impedance channel overflow
Over Curr N v v’ v Over current on N input
Over Curr P v v v Over current on P input

* Available only on STEVAL-IMEOO2V1.

Impedance section

The impedance channel of HM301D is used to measure the impedance of the body and
measure its variation due to respiration.

It is important remember that the HM301D mounted on the STEVAL-IME002Vx board also
measures the in-series resistance created by the protection mechanisms and the board
itself. It is therefore advisable to use the CIN and CIP test points on the board to evaluate
the level of impedance.

The operation of the impedance section is linked to the impedance tab (see Figure 19), as
the user has to enable the impedance channel through this tab.

The user can easily set the offset and the reference of the impedance formula by adding
some nominal resistances to the board connector and inserting the relative value in the text
box of the dialog box.

3
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EDEN data logging window

In order to permit users to save the acquired data for post-processing and elaboration in
other software environments (i.e., Mathworks Matlab), all the selected data can be saved
through the data log window in the toolbar (see Figure 9 and Figure 10). Once the dialog
box appears (see Figure 25), the user can:

e Save the logged data; a filename prompt appears.
e Clear all the logged data.

e  Start and stop the data acquisition; this is an alternative to the plot function in order to
avoid overloading the PC during this phase.

e Add the contact check values to the saved data (see HM301D datasheet for further
details).

e  Save the data in HEX format instead of adl (Adamo devices data log), which is an
ASCII format file.

Figure 25. EDEN data logging window

i Data Logging I re - Iﬁ

HR O

Log Contact check values

Save in HEX Format
Samples: ]
Time elapsed: D0:00:00
Estimated file size: 0.00 MB

= — = =

Example:

In order to export the AC_| and AC_Q data, the user selects these two components in the
plot selection window (Figure 21) and then clicks on data log window icon (Figure 10); the
data logging window will appear as in Figure 25. The user then begins acquisition by
clicking on the start button.
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Table 6. Document revision history

Date

Revision

Changes

09-Dec-2014
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Initial release.
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2014 STMicroelectronics — All rights reserved
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