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IMPORTANT INFORMATION

Warranty - this manual

The information contained in this document is subject to change without notice. Watt&Well makes no
warranty of any kind regarding this material, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

Watt&Well shall not be liable for errors contained herein or for incidental or consequential.

Glossary

CAN: Controller Area Network
FW: Firmware

GUI: Graphical User Interface
MPU R2: Modular Power Unit R2
W&W: Watt & Well
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Description
This document describes the MPU-R2 GUI application. The application is used to control, monitor,

and configure the MPU-R2 product from a user’s Windows computer and via a CAN communication
(a USB to CAN transceiver is used).

ad
CAN

1 I

I I

I I

I I

. . I I
Communication Watt&Well POWR <:> External Controlled I
i Product System :

1 |

I I

I I

Watt&Well GUI

Global System

Requirements

e Computer with Windows7 operating system or later.
e The last MPU-R2 Monitor version provided by W&W, the package must contain:
o The executable file of the GUI, e.g.: “MPU-R2_Monitor_protected.exe”
o The several library files needed by the GUI
o The “DataDefinition.xml” file that describes all the objects dictionary required by the
CANopen protocol and the FW application of the MPU-R2 product.
e NI CAN transceiver, the transceiver’s drivers must be installed on your computer. The
compatible USB to CAN transceivers is:
o Kvaser Light Leaf, High Speed USB CAN interface (W&W uses this one by default)
o Kvaser U100
o Kvaser Leaf
Physical CAN network with 2 termination resistors of 120 Q each. The smallest CAN network
is composed of 2 nodes: the MPU-R2 GUI node and the MPU-R2 Product node:

MPU-R2 GUI MPU-R2
Node 120 Q I_JI] X CAN network X [:]120 Q Product Node
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1. Overview

1.1. Communication

The MPU-R2 GUI application integrates the CANopen protocol, it's an application layer based on
the CAN communication. In the CAN network, the MPU-R2 GUI is considered as a CAN node.

The MPU-R2 GUI can read and write the several data of the MPU-R2 product’s object dictionary
using the provided communication objects of the CANopen protocol (SDO, PDO ...).

1.2. Features

The MPU-R2 GUI developed by W&W integrates the features below:

e The GUI Main Window, it's composed from 3 tabs:
o The Main tab: it provides access to the MPU-R2 product’s information, commands,
system status and the main measurements.

System Interface Mode Module Help

74

P A | e

/ Advanced \/ Expert \

Figure 1 Main tab

o The Advanced tab: it provides access to MPU-R2 product’s advanced settings
(critical measurements calibration parameters) and some internal measurements.

System Interface Mode Module Help

'@,

‘4‘ | e
/ Main \/ Expert \
Figure tab
o The Expert tab: it provides access to the MPU-R2 product’s Real-Time diagnostics

and the fault sensitivity selection

System Interface Mode Module Help

&,

o e -

/" Main \/" Advanced

Figure 2: Expert tab

e The Communication Configuration window: it's used to set the CAN communication
properties.

e The Device Manager window: it provides access to the complete object dictionary; the user
can read and write the several data depending on the access type of the object.

5|
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e The Virtual Scope window: it provides the ability to log and display the fast measurements
and/or the internal computed variables of the MPU-R2 FW application. The user can select
one or many of the proposed variables to log and display for monitoring purpose.

1.3. Operating modes

The MPU-R2 GUI contains two operating modes, the standard mode (default mode) and the expert
mode. The expert mode is reserved to the qualified persons that can change the MPU-R2 product
configuration (product CAN address, regulation parameters, the thresholds of protections, the faults’
sensitivity ...), this mode is protected by a password. The accessible features in each mode are:
o In the standard mode: the main and advanced tabs of the Main window (with limited
commands and measurements) and the Communication Configuration window
e Inthe expert mode: all the features

The selection of the operating mode can be done manually or by requesting a tool protected by
the expert mode:

System Interface Mode Module Help

- © Expert F8

& Standard
/ Main \/" Advanceu—y—rxperc—y

Figure 3: Operating mode selection

If the expert mode is the requested mode, a password dialog box will request the user to provide
the correct password:

B | Expert m... ? X

Password : | |

Figure 4: Password dialog box

If the provided password is the correct one, the features protected by the expert mode are unlocked.
And they still locked if it’s not correct.
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2. Using the MPU-R2 GUI
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In this part we assume that the MPU-R2 product is powered up and is connected to the user

computer using the compatible CAN transceiver.

2.1.

Opening, connecting, and configuring the MPU-R2 GUI

> Execute the MPU-R2 GUI from the package files provided by W&W, the initially opened
window contains disabled panels (in grey color) because the communication is not yet

configured and requested:
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Figure 5: The MPU-R2 GUI’'s main window (communication not configured)
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> Open the CAN Communication Configuration window to set and then request the
communication:

& vPU-R2 Monitor

System Interface Mode Module Help

; ff—’:ﬂf

[ Main \/ Advanced \/" Expert \

Mode information

Figure 6: Request configuring the CAN communication

The opened window:

‘ Settings ? X
Communication configuration
Device :
Kvaser Leaf Light v2 5/N: 74643 CH: 0 »
Baud Rate :
500 kBit/s -

gye CAN address :
£ =

Monitor CAN address :
1 -

Set-point autosend period :

| o Elms

Slow Meas Period :
I 750 2l ms

1 update p ters at the beginning of the c

Apply

Figure 7: The communication configuration window

The several settings are:

e CAN port: the allocated port to the NI CAN transceiver in your computer

e Baud Rate: The CAN communication speed

e Slave CAN address: the MPU-R2 product (slave) CAN address

e Monitor CAN address: the MPU-R2 GUI (master) CAN address

e Set-point auto-send period: the sending period of the set-points from the MPU-R2
GUI

e Slow Meas Period: the sending period of the measurements from the MPU-R2
product
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By applying the communication settings (using the Apply button), a request to set the
communication is sent, then the communication with the MPU-R2 product establishes if the settings

are correct. When the communication is established with the MPU-R2 product, the Main window is
enabled:

8

P
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Node information Status

3 tandby ower O Charge Safe C Fault Pfc On dedc Or
?\3‘{37 0(19 .' h81 A ke PFC State : STANDBY Substate : STANDBY DCDC State : STANDBY DCDC Mode : PARALLEL
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Measurements
Node s/n : 4294967295 4
Live values /" Current and Voltage (Battery) \/ Current and Voltage (Grid) \/_ Current vs Voltage (Battery) \
Available Power and current Grid Battery Current & Battery Voltage
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Current : 020 A ;
SRS Comumoi Max Grid current: 480 A 100 § £ 000
- Active Power -10.0 W 95 3 13
Battery Current: 18 A 954 £ 850
StandBy Power ON Charge Reactive Power : 0.0 VAR anj E .
DCBus Frequency : 50.0 Hz 85 £ 2
AR Vbus Ref : 00 Vv Power Factor : 0.9457 su—i : 722
E 3
Set Points Commands Vbus : 00 v Battery & % =
v 13 W
DC Charge Current Limit [A] N Temperature: Voltage : (LS = 654 :r 600 &
1000 % 0.0 5 60% E—ssn L)
: P>
1 GRID Current Limit [A] T1 boost self : 19.7 °C Current : 02 A 3 %54 FS0 &
B 45003 480 T2 mos PFC : 26.2 °C 4 ol z 50 Faso &
o ower : £ 45 E 2
DC Output Voltage [V] T3 mos PFC : 00 °C B 5 Faoo 2
0B T4 mos wind XFR A : 202 °C ; £ 350
0 02 TSmosDCDCA-: 0.0 °C Dael E 300
High level log T6 mos wind XFRB: 20.5 °C Switch Frequency :  200.0 KHz £ 250
T7mosDCDCB-: 00 °C Switching mode :  Frequency Mot S
T8 amb : 00 °C £
T9outout diode 1 206 °C Dg/oc2 A
T10 core XFR B : 201 °C Switch Frequency :  200.0 KHz E‘ )
T11diode DCDCA: 0.0 °C Switching mode :  Frequency Mot 20
T12 diode DCDCB: 0.0 °C =0

- Battery Current [A] - Battery Voltage [V]

Figure 8: The MPU-R2 GUI's main window after the communication is established.

By default, the operating mode is the standard one. So, the user has limited usage of the MPU-R2
GUL.

To upload the model description, the user has two options. Either upload the model description
manually from an external file or download the model description from the GUI interface.
2.1.1. Automatic load of model description

Load the “DataDefinition.xml” file to configure the MPU-R2 GUI, it's used to load the model
description:

System Interface Mode Module Help

3 Load model description... ’

/ Main \/ Advanced \/ Expert \
Figure 9: Load the model description

A browse file dialog box is opened to select the “DataDefinition.xml” file:
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Figure 10: Browse file dialog box

And make sure that loaded model description (“DataDefinition.xml” file) revision
corresponds to the FW revision to avoid any damage of the converter.

2.1.2. Automatic load of model description

Please refer to the advanced tab section to have more details on this feature.

2.2. Main Window

The Main Window provides access to all the GUI features (depending on the operating mode). In
this part we will describe the use of the 3 tabs that compose it.

2.2.1. Main tab
The Main tab allows the user to:
> Get the MPU-R2 product information, it's displayed in the “Node information” panel:

Mode information

MPU-R2Z  MNodelD : 80
SWrev: 1.0,1r BuildMb : 254
Build Date : Tue Jan 09 17:51:59 2024

Mode s/n : 4294957295

Firmware validity : - Refresh

Figure 11: Node information panel

10 |
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e Name of the MPU-R2 _product

¢ NodelD: the CAN address of the product (8 bits)

e HW rev: Hardware revision of the product.

e SW rev: Software revision of the product.

e Build Nb: Versioning revision of the product firmware.

e Build Date: Versioning date.

e Node S/N: Serial number of the product

o Firmware validity: Versioning verification, the LED is red when the firmware is not
under versioning control.

Refresh
The user can also request the Node information by pressing the li] button.
> Change set points commands of the MPU-R2 product, start/stop the charging, receive the

system status, and live general measurements, change the mode command and the grid
configuration:

In the Expert operating mode:

P

/[ Main \/" Advanced \/" Expert \

F 150
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E50
to
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Build Date : Mon Jan 08 16:45:58 2024
Measurements
Node s/n : 4204967295 ) )
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’ 110 £1000
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iudbin Vbus Ref : 00 Vv Power Factor :  0.9457 xui &
£ 700
Set Points Commands Vbus 00 v Battery: =
= . i ®
DC Charge Current Limit [A) N Temperature: oltaci' obV =654 [mn &
1000 ¥ 00 5 Fss0 <
13 =
1 GRID Current Limit [A] T1 boost self : 197 °C Current : 02 A 3 fS0 o
B 4500 % 450 T2 mos PFC : 262 °C ’ s |+ Fas0 &
3 o ower w £ 4 s
DC Output Voltage [V] T3 mos PFC : 00 °c 3 Faoo 2
P T4 mos wind XFR A : 20.2 °C . £ 350
v 02 TSmosDCDCA-: 0.0 °C DGCd £ 300
High level log T6 mos wind XFRB: 20.5 °C Switch Frequency :  200.0 KHz E 250
T7mosDCDCB-: 0.0 °C Switching mode Frequency Mot £ 200
T8 amb : 00 °C £
oc
oC
oC
°C

- Battery Current [A] - Battery Voltage [V]

Figure 12: The MPU-R2 GUI’'s main tab in standard mode

State request and setpoints

11 |
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State Command
StandBy Power OM Charge

Fault ACK

Set Points Commands

DC Charge Current Limit [A]

0

I GRID Current Limit [4]

B [=0E] o

DC Output Voltage [V]

0

Figure 13 Setpoint and state mode command bar

State commands: are used to request change of the state of charger.

Four main states can be requested:

Standby: No power mode
Power On:
o Precharge of internal buses
o No power transfer between AC and DC
Charge: Power transfer between AC and DC
Fault Ack: acknowledge fault and clear fault register (Fault Word).

Please refer to MPU-R2 datasheet for further detail on the charger state machine.

Setpoints commands: are used to set control targets and limitations:

e | GRID current limit: to limit the phase current of the AC side, in Amperes.
e DC charge current limit: to limit the current on the DC side, in Amperes.
e DC output voltage: to set the battery voltage target, in Volts.

12|
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Status feedback

Status

Standby 2ower Or Charge Safe C  Fault Pfc On  Dcdc On
~ PFC State : STANDBY Substate : STANDBY DCDC State : STANDBY DCDC Mode @ SERIES

Figure 14 Status feedback bar

To indicate state of charger, the monitor shows the status feedback:

- Standby: Charger in Standby mode

- Power On: Charger in Power on mode

- Charge: Charge in Charging mode

- Safe C:an event occurred on AC side (example DIPS & Shorts) and charger has interrupted
the power transfer. An automatic restart of charge will occur when AC side recovers to
nominal behavior.

- Safe D: this state indicates that system is in FAULT following Critical event.

- PFC On: PFC drivers and PWMs are On

- DCDC On: DCDC drivers and PWMs are On

- PFC state, substate and DCDC state: states of the system state machine. Refer to MPU-
R2 datasheet for more details.

13|
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2.2.2. The Advanced tab

]

-

[Main \/ Advanced \/ Expert \

Calibration parameters

Phase L1 Voltage Offset : 0.00
Phase L3 Voltage Offset : 0.00

e

Phase current

Phase L2 Voltage Offset : 0.00

Read Phase L3 Current Offset : 0.70

Modular Power Unit R2 — GUI User

guide
Calibration for critical
measurements
—————————————— r T ——
| Addtional measurements

H Read Phase L1 Current Offset : ~ 0.50 = Read W W LV Voltage : 11,98 V

< Read Phase L2 Current Offset : ~ 0.90 < Read PFCLL

< o Current : -0.0 A

RMS Current : 0.0 A
Adtive Power : 0.0 W
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Voltage: 0.0V
RMS Voltage : 0.0 V
Reactive Power : 0.0 VAR

imitati - - PFC L2
limitations Battery Voltage 1 Offset : -1.00 v Read Battery Current 1 Offset : 0.00 v Read ~ oSk ok oo
urrent : -0. foltage :
Battery Voltage sum Offset : -1.80 ! Read Battery Current sum Offset : 0.00 2 Read RMS Current : 0.4 A RMS Voltage : 0.0 V
_____________________ | Active Power : 0.0 W Reactive Power : 0.0 VAR
A e o o o W o o S S S E S )
___________ PFCL3
Reboot I - : | I
the MPU-R2 Unintentional Reboot : Reset Download XML Current : -03 A Voltage: 0.0V
‘l\blﬂmm | =g~ TR == =1 rsamto2a RMS Voltage : 0.0V
product | | Biamn et bty | I Active Power : 0.0 W Reactive Power : 0.0 VAR
| | Battery
| I Current : 0.2 A Voltage : 0.3V
R e/ (S N —
__ Enable measurements Log I
Reset the [ = A s
Donni communication
file \
Additional
Enable to log live measurements

measurements
into an excel file

Figure 15 The MPU-R2 GUI's advanced tab

The Advanced tab allows the user to

e Calibrate the critical measurements.

e Reboot the product and reset the communication.

o Reset the LED that detects an undesired reboot of the MPU-R2.

¢ Get additional measurements.

e By checking the “Enable measurements log” checkbox, the received measurements are
saved into an excel file located in the same folder as the MPU-R2 GUI executable.

e Download the XML file:

When the user presses on the Donnioad XML button,

the MPU-R2 GUI will automatically download the XML file “Data_Definition.xml” of the FW and the
binary file of the same XML file. Then, it will store them in the “XMLfiles” which can be found in the
same repository as the GUI.

If no file has been loaded in the model description, the downloaded xml file will be automatically
loaded. Otherwise, the GUI will ask the user if they desire to upload the newly downloaded file to
the model description.

# ' Information *

Do you want to load the new XML file?

Figure 16 Request to load the new xml fie

14 |
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accessible
iconengines
imageformats
platforms

AMLfiles L DumpXml_2023_12_14_at_11h2and4Dsec

. data.bin
(%] eanlib32.dl DumpXml_2023_12_12_at_14h29and18sec -

=l DISCLAIM WATT.TXT [ DataDefinition.xml
[85] hasp_rt.exe o DataDefinition.zip

Figure 17 Selection of the DCDC mode
2.2.3. The Expert tab

The Expert tab provides access to the MPU-R2 product’s Real-Time diagnostics and the fault
sensitivity selection.

& oavu-a2 Moniter = o *
Systeen Intorface Mode  Madule  Help
-
" Wain \ Advenced V" Expert
Bus statstc
TxCavalec: § TxCanTotal : 43053 RocCanTotal ; 57328
RT dagnostcs
Ui Fast Task [CL4] Fast Task {5H) Slow Tagk (152) Badkground Task
FEC PRC PFC FEC
Frecuency [F7] ¢ 4S04S0
rbenod ] 2 22=00
Mex Period [] : 2.2

Froquency (7] ¢ W00R.7 Froquency [Hd] ¢ aL0
HnFenod [5]: 1404

= Fenod [£]: 754206
Max Period [5]: 143204

M Ferd [5] 1 303004

My TP lnad [3] ¢ 634 M Pl fnad [36] 7944 M CPJ b (8] ¢ 34,53
Dooc oooe DCoC [Ceils
Frequency [Ha] : 450248 Frequency [ha] : ALE.7 Frequency [Ha] : 20010
Min Foriod [6] : 7.270.05 winForiod [#] : 1.300.04 M Perioe (3] ¢ 064004
» . : i Period [g] ¢ 71008
e - M : “ax g .
Max Feriod [2] ¢ 2.330-05 Max Feriod 2] ¢ 164201 ax Peric [ Mo Period [£]+ 7 106
Max CPU foad [%] : 4113 M CPU foad [%6] @ 25.00 M CPU boad (%] : 783

Reset CPU dagnasscs

ncal Faudt Magk Configuraton

oCill A oV batt 2 shulionm temo ants
Hocitz [ ov v batt 1 [ ave_aus 1¥
Hociz = o ibatt 5 e _aune v
HAawutt Oocibatt 1 [ smergency shutdown
Hovviz [ uv PRC predharge fakore [ deice tmecut

ovwlL3 UV PFC passhve cond = ofc com loss
= =] [ dueafe
Auevey [ shustdowen temp mes dede L 7 ded ofic com errors
[Auvvrz [ shurtdoven bemp mes dede |7 charger
[ v wis [+ shutdowen temp xfo DERC b acress pelection
[ O Resgpd v st oA shtdonen emp dioces DIDC b2 diecherge fabre
[ ot o e [ st Lemp PRC

Update chick b

Figure 18: The MPU-R2 GUI’s expert tab
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2.3. The Device Manager

The Device Manager feature provides access to the complete object dictionary that is presented on
atree form, the user can read and write the several data depending on the access type of the object.
Please refer to the object dictionary .html file provided by W&W that describes in detail each object.

This feature is only unlocked under the expert operating mode because any modifications
of the MPU-R2 product data in the object dictionary can damage the converter.

| & CANopen Device Manager - [n] X |

Index. Sub-Tndex Ty pe__Dato

Type Memory Type
400 Ham -2 Real32 4,-| EEPROM -2
Store parameter Sownload Read
Restore factory setfings|  © Update all values

| . -
Figure 19: Device Manager window

To load the model description (the “DataDefinition.xml” file) from the Device Manager, open the
file using file menu:

8 CANopen Device Manager
File
Ctrl+O |
Save as... Ctrl+S
Load File Ctrl+L
Exit Esc
Show Objects only
Show all XML

~ 0x2103 SYNC counter

Figure 20: Load DataDefinition.xml file from Device Manager
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In addition, this Device Manager also provides the ability to store the non-volatile parameters (with
memory type EEPROM) in the external non-volatile memory or to restore the factory settings:

. . Store parameter J
e When a store parameter is requested using the button, all the non-

volatile parameters values are stored in the external memory, and they will be loaded at
each boot-up of the MPU-R2 product.

, . , | Restore factory settings ]
e When a restore factory settings is requested using the * button, the

external memory part reserved to store the non-volatile parameters is erased and the
application loads the default parameters provided by W&W (expect Serial Number).

For example, the calibration parameters and the regulation control parameters are non-volatile
ones, and they present a part of the MPU-R2 product’s configuration. When the user decides to
change those parameters for some reason, he can store the new configuration in the external
memory to be loaded at each MPU-R2 product’s boot up.

N.B: After a store parameter or a restore factory settings, you must reboot the MPU-R2 Product
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2.4. The Virtual Scope

Document Reference:

MPU-R2 GUI user guide
(revAA)

The Virtual Scope feature provides the ability to log and display the fast measurements and/or the
internal computed variables of the MPU-R2 FW application. The user can select one or many of the

proposed variables to log and display for monitoring purposes.

L
Stop Run Triggered
Stop Run (single) Force Trig
Download records Save log
0%
Signal Name Gain/Div Offset
-\battA 3.00 2 A
- vbatt ¥ w0003 v
| vbusV 00.00 5 v
iLia oo Efoo  E]a
- iL2a 3.00 a A
iL3A 3.00 > A
i vLiv 100.00 % v
| vizv 10000 % v
I -vst w000 Eooo  [F]v
M pfcctrl dutyL1 |0.30 0.00 H 0.1
= T T T T
| 0 Eviimay woo0 v uI zulu 4u‘u e SU‘U sulu l,UIDU
-D vL2mLav 100,00 3 v
- L viamav (w000 ] V' Sampleshumber [1 (2] 2096 | Prescaler 1 2] 1 fessssale 0
[] dei setpoint fdk | 3.00 5 A I
[Dibatt1a 3.00 = a Cmrestomsarcnal: Cursor #1: Select Cursor | Delta: Record information :
[Jvbatt 1v 100.00 3 v Time : ¥ value : Delta time Sample frequency : 701 kHz
J [Cibatt2a 3.00 : A Frequency : Hz Record nb of samples :

Cursor #2: Select Cursor
Time : 5.232+04ms Y wvalue : -237

Current selection New channel list Time :

Y value :

Figure 21: Virtual Scope window

The Virtual Scope is configured automatically after loading the

Delta ¥ value :

Record duration : ms

model description (the

“DataDefinition.xml” file), the configuration consists of loading the signals’ description.

To use the Virtual Scope, the flow presented below must be respected:

Select signals:

Check the Trig the record:

Press the
Trigrecord button

corresponding
checkbox

Download records:

Press the

Downloadrecords

button

The user can select/deselect each signal using the corresponding checkbox, change the displayed

Gain/Div and change the displayed offset.

In addition, the user can also save the displayed data, by pressing the i

Save iog button

into an excel file that will be created in the same folder as the MPU-R2 GUI executable.
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