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Summary

This document contains detailed information on all software by Bartels Mikrotechnik for the mp6 and BP7
micropump series as well as User Interface descriptions and USB driver installation guides.

Bartels' software comprises of laboratory solutions with access to the full range of driving parameters
down to smaller solutions for smart micro controller applications.

The evaluation board allows quick and flexible setups with our four integrable pump driver options and
various flow and pressure sensors. Furthermore, we make an easy and user-friendly access possible with
user-interfaces and Open-Source codes for easier tinkering and prototyping for our customers.
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1 Revision History

Original (Nov. 2022)
e |Initial Release version

Changes from Original (Jan. 2022) to Revision 1.1
e New Flow Control types added in the Apps Regulation tab (Indirect Flow & Volume Dispensing)
e New Chapter: 2.1.8 Example Codes

Changes from 1.1 to Revision 1.2
e  Chapter Warning, Personal Injury: Paragraph 4 extended

Changes from 1.2 to Revision 1.3
e Extended Chapter 2.1.6 USB/Serial Communication Protocol with mp-Multiboard2 baud rate and change
signal shape command
e Added manual for update procedure
e Renamed

Changes from 1.3 to Revision 1.4

Replaced mp-Multiboard2 app manual with Bartels FluidicStudio manual
mp-Multiboard2 app manual moved to 3. Discontinued Products
Revised cover page

More detailed mp-Multiboard2 setup instructions

Added bistable valve commands to mp-Multiboard2 serial protocol

Changes from 1.4 to Revision 1.5

e Renaming Closed-Loop Control to FluidControl Plus
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2 Software documentation for System- and Subsystem solutions
2.1 mp-Multiboard2

Ntiboard?

; ]
S s = o
& nalog3 47

2.1.1 Setup instructions
Before using the mp-Multiboard2, ensure that all components are properly connected:
e Check hardware connections: Verify that the pump driver, pump cable harness, and pumps are securely
plugged in.
e Install necessary drivers: Ensure the ESP32 USB driver is installed on your computer.
e Connect the device: Use a USB cable to connect the Multiboard to your computer.
e Launch the software: Open the Bartels FluidicStudio to begin operation.
A\ Important: Never disconnect the pumps or the pump driver while the Multiboard is powered, whether via USB
or an external power source. Doing so may cause malfunctions or damage to the hardware.

2.1.2 USB-driver (Windows)

In case that the ESP32 is not automatically recognized by your PC the USB driver must be installed manually. You
can find the drivers on the bartels websites download section. Unzip the mp-Multiboard2_USB_Driver.zip and right-
click the "silabser.inf" setup information file. Then from the menu select “install" and it should automatically install
them on your device

> mp-Multiboard2_USE_Driver

~

() Mame Date modified Type Size
: arm 21.03 0:28 File folder
armbd 21 File folder
' w4 21 File folder
' %86 21 File folder
' g CP210x_Universal_Windows_Driver Compressed (zipp... 222 KB
D CP210%_Universal_ Windows_Driver Relea... 12,11 Text Document 26 KB
=4 silabser 16.11.2021 12:46 Security Catalog 13 KB
B ilabse Setup Information 11 KB
D SLAB_| Open Text Document 9KB

Print
Install
) Share with Skype
& Move to OneDrive
. 7-Zip >
[&f Edit with Notepad-++

o

Figure 1 USB driver installation
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2.1.3 User Interface

The Bartels FluidicStudio is a software tool that enables you to control multiple Multiboards and their various
features remotely via USB. It interfaces with the ESP32 via a USB-Serial connection and executes protocol commands
from the Multiboards' firmware. A detailed description of the protocol and a list of commands can be found in 2.1.6
USB/Serial Communication Protocol This allows you to control the Multiboard2 using other software, such as
LabVIEW, MATLAB, and Python.

Graphical User Interface (GUI)

After executing the app, the following screen opens up:

(@) Bartels FluidicStudio - Bartels Mikrotechnik GmbH = X

m ikrotechnik

mo Welcome to Bartels FluidicStudio

2% Pumps
Missing any components for
your setup?

@ Sensors N i o & Loipe W Visit our webshop

Need our expertise for your
customized fluidic application?

Helpful resources:

2% Valves

@ unlock features O Enter Key

lo active licenses
° App Version 1.2

Session Management © 2025 Bartels Mikrotechnik GmbH. All rights reserved.

Figure 2 Bartels FluidicStudio GUI

Use the navigation list (1) on the left to access sub-pages related to different Multiboard functions. To connect and
set up a Multiboard, click the "Connect" button (2) and select its corresponding COM port. The area to the left of
the button displays the currently connected Multiboards, including their firmware version and COM port (3). The
"Session Management" section (4) allows you to save all current parameter settings and user inputs, as well as reload
them when needed. These settings are stored in a configuration file named save_config.json, which is located at:
Default file path:

Windows:

C:\Users\YourUsername\AppData\Roaming\Bartels Mikrotechnik GmbH\Bartels FluidicStudio\save_config.json

If needed, users can manually modify or back up this file to retain specific configurations.
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Multiboard Submenu

(,fﬁ) Bartels FluidicStudio - Bartels Mikrotechnik GmbH = %

X Disconnect

G Update

O= Enter License Key

/" Rename

Figure 3 Bartels FluidicStudio - Multiboard submenu

Each connected Multiboard is displayed as a tile within the device list, offering essential information and
management options. These tiles provide users with a clear overview of the available devices and enable easy selection
for interaction.

The main tile presents key details, including the port name, which identifies the communication port used for the
connection, the device type, specifying the model of the Multiboard, and the firmware version, indicating the
currently installed firmware.

Selecting a device is a straightforward process. By clicking on a tile, the system highlights it with a blue border,
visually signifying that the device is active. Additionally, the corresponding LED on the physical Multiboard
illuminates, confirming the selection. Once a device is selected, it becomes the active Multiboard, allowing users to
interact with it seamlessly through the interface.

By clicking the 3-dot icon on a device tile, users can access additional settings and management options:
e Rename Device: Assign a custom name to the Multiboard for easier identification.
e  Firmware Update: Update the Multiboard's firmware to the latest version.
e License Management: Enter a license key to activate additional features.
e Disconnect Device: Disconnects the Multiboard from the session.
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Home Page

(@) Bartels FluidicStudio - Bartels Mikrotechnik GmbH
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m oWelcome to Bartels FluidicStudio

S Pumps
i

Valves

j Sensors

App Version 12
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Figure 4 Bartels FluidicStudio - Home page

ikrotechnik

Bartels@

& Connect

Missing any components for
your setup?

W Visit our webshop

Need our expertise for your
customized fluidic application?

. Contact us

Helpful resources:

u Unlock features ' Enter Key

Upon launching Bartels FluidicStudio, the Home page is displayed as the default starting screen in the workspace
(1). This page provides an overview of all connected devices (2) and the status of unlocked features (3). Additionally,
shortcuts to the web shop, support page, and other helpful resources are available here (4).

Pumps Page

{1 Bartels FluidicStudio - Bartels Mikrotechnik GmbH

m ikrotechnik

A Home mp-Highdriver4 Contrel

m ey @

23 Valves *

q
@ Sensors Amplitude cm@

Amplitude CH2

Amplitude CH3

Amplitude CH4

Session Management

Figure 5 Bartels FluidicStudio - Pumps page

@ Multiboard
Firmwars 20240813 COMD

mp-Highdriver / mp-Lowdriver Control

Frequency CH5

Amplitude CH5

mp-Driver Control

. e T

Frequency CH6

Amplitude CHE

o[=] @

All necessary pump control elements for Bartels micropumps can be found on the "Pumps" subpage. For the

Multiboard2, the following pump drivers are available:
e mp-Highdriver4 (CH1-CH4)
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mp-Highdriver [ mp-Lowdriver (CH5)
mp-Driver (CH6)

Each driver's control block follows a consistent structure consisting of four main components:

1.
2.
3

4,

Frequency (1)
Amplitude (2)
Signal Shape (3)
On/Off Button (4)

These controls are applied to the currently selected Multiboard, which is highlighted with a blue border (5). The
selected Multiboard is also indicated by an illuminated LED on its microcontroller.

Valves Page

@ Bartels FluidicStudio - Bartels Mikrotechnik GmbH - X

m ikrotechnik [ Mutiboard 1
Firmu coms 3

A Home Select Valve Type

2. Pumps

Monostable Valve

6’ Sensors

Valve 1

Valve 2

Session Management

Figure 6 Bartels FluidicStudio - Valves page

Valve control elements are located on the "Valves" subpage. By selecting the valve type and connected driver (1),
an overview of the available switches for valve toggling (2) is displayed.
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Sensors Page

@ Bartels FluidicStudio - Bartels Mikrotechnik GmbH - x

m ikrotechnik @ Multiboard -
. ez com : © Connect
Firmware 20240813 COMO -

o File Path o Sample Rat o e
‘ Home Open File Explorer C:\Users\buryszek\Documents\log_data.’® 1 sec Start Logging
2. Pumps. 0
: comg A

23 Valves Device Type: Multiboard

Pressure
Current: 11.00 mbar

8 0O

Gas Flow Rate

30

Analog 1

Qther Sensors

’§‘
=
=
=N
B

e
=25
o
o

Analog 2

Analog 3

Thermal
Conductivity

0O 0 OO0 0o

g 0, vac
Session Management 9:22:39:22:40 9:23:20 o2k

Figure 7 Bartels FluidicStudio - Sensors page

The Graph Page allows you to log and visualize sensor data from connected devices. To start, click "Open File
Explorer" (1) and select a folder where the log file will be saved (2). Set the desired sample rate (in seconds) for data
recording (3). Next, choose the sensors you want to log by expanding the device list on the right and selecting the
checkboxes for each sensor (4). When ready, press "Start Logging" (5) to begin recording data. The real-time graph
on the left displays sensor readings dynamically (6). If needed, use the "Stop" button to end logging. You can also
enable "Hide Inactive Sensors" to declutter the device list (7).
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FluidControl Plus Page

) Bartels FluidicStudio - Bartels Mikrotechnik GmbH = X

m ikrotechnik = Multiboard -
o ozo0 comt b & Connect
Firmwars 20250220 COMT .

M Home Control Type

-
SR Select Control Type

23 Valves

B Sel
() e Control Target Confi o i

Set Target Value
{‘\OUD ul/min ( Set Target Val

FluidControl

Plus
Activate Control
Real-Time Monitoring@ Flowrate & Presure Graph @

Current Flowrate:

N/A

&

Current Pressure:

N/A

Waiting for sensor data..

Session Management

Figure 8 Bartels FluidicStudio - FluidControl Plus page

The FluidControl Plus Page allows you to set and monitor the flow rate of your selected Multiboard. Start by selecting
a Control Type (1) from the dropdown menu. Then, enter your desired target flow rate (in pl/min) or target pressure
(in mbar) in the input field (2) and press "Set Target Value" (3) to apply it. You can also toggle the "Activate Control"
(4) switch to start or stop closed loop control. The Real-Time Monitoring section (5) displays the current flow rate
and pressure, while the Flowrate & Pressure Graph (6) visually tracks changes over time. If the closed loop control
feature is locked, visit the Home screen and click "Unlock more features" to unlock it.
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2.1.4 Updating the mp-Multiboard2 Firmware

When selecting the "Update" option from a Multiboard's submenu, a file explorer window opens, allowing you to
choose the decompressed firmware package folder. The latest firmware version can be found at: Bartels Mikrotechnik
Download Area. Once the folder is selected, a final confirmation is required before proceeding with the update.

ﬁ Bartels FluidicStudio - Bartels Mikrotechnik GmbH - X

Confirm Firmware Update

Firmware package found: C:\Users\buryszek\Desktop\Firmware_20250206\Multiboard2_Firmware_20250206.
Do you want to proceed?

Cancel Update

Figure 9 Bartels FluidicStudio firmware folder selection

Clicking "Update” initiates the update process. To enable the mp-Multiboard2 for firmware updating, the bootloader
button on the microcontroller must be pressed (Figure 12). Once this is done, the firmware update begins.

ﬁ Bartels FluidicStudio - Bartels Mikrotechnik GmbH - x

Firmware Update

s

Attempting to connecting to device. Please press the bootload button on your device...

Figure 10 Bartels FluidicStudio firmware upload attempt
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@ Bartels FluidicStudio - Bartels Mikrotechnik GmbH - X

Firmware Update

N

Uploading firmware: 20%

Figure 11 Bartels FluidicStudio firmware update & device reboot

To upload the firmware, press and hold the program button (1) located near the USB connector until the upload is
complete. The update window will close automatically once the process finishes, and the mp-Multiboard2 will
reconnect with the newly updated firmware version displayed.

i

c5|oooooooog}=-

[Syeyw g

000000000 l
Highdriver4

0000000

o vl i - .

g  p— PES IO OCOOCOROOS

CH2 ‘ ~ Poucd

@ mp-Multiboard?2 - - _ é

Bartels Mikrotechnik GmbH Analogl Analog2 Analog3

Figure 12 mp-Multiboard2 program button
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Updating the mp-Multiboard2 without App
This update process can be used, if e.g. the mp-Multiboard2 has been reprogrammed with custom code and is not
recognized by the App anymore. This also assures a way to revert the mp-Multiboard2 to default code and settings.

Step 1: Get the current software from our website: https://www.bartels-
mikrotechnik.de/downloads/?eeFolder=EN/Software

Step 2: Unzip the file

Step 3: Connect the mp-Multiboard2 via USB cable and note which COM-port it is connected to on your device (e.g.
COM10)

Step 4: Inside the unzipped file is a file named e.g. "Firmware Paket 20230317.zip". Unzip that as well and open the
folder inside

Step 5: The folder has a .bat batch file. Right-click it and select “Edit". It will open as a text file.

Step 6: The text inside goes “esptool.exe --chip esp32 --port "COM4" --baud 921600 --bef.....". Change the

"COM4" to your COM-port number (“*COM10").

Step 7: Save and close the .bat file

Step 8: Execute the batch file

Step 9: A window pops up. When it says “Connecting....---" (Figure 29) You have to press a button on the
microcontroller to connect it and upload the firmware (Figure 30).

2.1.5 Requesting new Features

Bartels FluidicStudio allows users to unlock additional features for their mp-Multiboard2 by acquiring a valid license
key. This process enables extended functionality such as FluidControl Plus and other future enhancements.

(@) Bartels FluidicStudio - Bartels Mikrotechnik GmbH ~ S

Select Features

FluidControl Plus @

Cancel Confirm

Figure 13 Bartels FluidicStudio — Unlocking additional features

To begin unlocking new features, navigate to the device list within Bartels FluidicStudio "Home" page. Each
connected Multiboard is displayed as a tile, showing its current license status. If the board has no active licenses, a
button labeled "Unlock More Features" will be visible (1).

Clicking the button opens a dialog box where users can select additional features to activate (2). The list presents
available options, allowing users to choose the ones they need. Once selections are made, confirming the choice
proceeds to the next step.
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sales@bartels-mikrotechnik.com

B>

Betreff Multiboard License Request

Request License Key
| would like to request the "Close-Loop Control” license for my Multiboard2.

My board has the following Identification Code:
02e68e54bc35fd0c5866062b7671hf23060cf485313214bebsof7f49d4020117

Choase an action: Copy the email text or cpen your email program.
Please send your request to: sales@bartels-mikrotechnik.com

Copy Email Text Open Email Program . i
My information:

Company:
Name:
Address:
Tel.:
Email:

Mit freundlichen GriiBen
Kind regards

Figure 14 Bartels FluidicStudio - Requesting Email Form

After confirming the selected features, the software generates a license request email. This email includes a unique
device identification code, ensuring secure verification. Users need to complete their company and personal details
in the email template before sending it to sales@bartels-mikrotechnik.com.

QD Bartels FluidicStudio - Bartels Mikrotechnik GmbH — X

Enter License Key
[Paste your license key here

f5aaabe614846eb8618754c9b5484ba39d9b0c1662383fa987610fe4454553ee

Cancs m

Figure 15 Bartels FluidicStudio - Entering licence key
Once the request is processed, users will receive a license key from Bartels Mikrotechnik. This key must be entered

into the License Management section within the software. Upon successful validation, the newly unlocked features
become available immediately.
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() Bartels FluidicStudio - Bartels Mikrotechnik GmbH = X

hni
m ikrotechnik G Connect

Welcome to Bartels FluidicStudio

Pumps
Missing any components for
Valves your setup?

J Sensors ' —y i > - W Visit our webshop

Need our expertise for your

s s A
FluidControl customized fluidic application?

Sa - S

Helpful resources:

Connected Devices

com7
® 0 oo

Active Licenses: FluidControl Plus

App Version 12
Session Management © 2025 Bartels Mikrotechnik GmbH. Al rights reserved.

License activated for COM7

Figure 16 Bartels FluidicStudio - Succesful FluidControl Plus unlocked
The activated features will now appear under the respective Multiboard tile (1) in the device list, providing instant

confirmation of a successful upgrade. If any issues arise, users can consult the support section on our website or
contact our customer service team for assistance.
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2.1.6 USB/Serial Communication Protocol

The Multiboard is connected to the computer via the USB connector of the ESP32. It acts as a USB-Serial interface
so the Multiboard appears on the computer as a COM-Port inside the device manager. To communicate with the
Multiboard any software capable of sending and receiving data to/from a serial port can be used. Programs like
Hyperterminal and PuTTY can be used to send commands directly, while programs like LabVIEW, Matlab and Python
can be used to write software that interacts with the user and the Multiboard allowing for more automation and
ease of use. The connection-settings have to be set to: Bits per second 115200; Data bits: 8; Parity: none; Stop bits: 1.
A list of commands used to control the Multiboard can be found in the table below. All commands must end with a
new line tag “\r\n".

PON turns all pumps on
POFF turns all pumps off
P<p>ON Turns the selected pump <p> on
P10ON Example: Turns pump #1 on
P<p>O0FF Turns the selected pump <p> off
P10FF Example: Turns pump #1 on
P<p>V<a> Sets the amplitude for the selected pump <p> to the chosen value <a>
P1v250 Example: Pump #1 set to 250 Vpp
P<p>V? Gets the amplitude for the selected pump <p>
P1Vv? Example: Returns "250" meaning 250 Vpp for pump #1
Sets the frequency for driver <d> (=0 for P1-4, =1 for P5 & =2 for P6) to the chosen value
F<d>=<f>
F0=100 <>

Example: Sets the frequency for the mp-Highdriver4 to 100 Hz.
Sets the frequency for driver <d> (=0 for P1-4, =1 for P5) to the chosen shape <s> (=0 for
sinusoid, =1 and =2 for different degrees of sinusoid-rectangular shape, =3 for rectangular

CS<d>=<s> .
0500 signal shape
- Only supported by mp-Highdriver4 and mp-Highdriver
Example: Sets the signal shape for the mp-Highdriver4 to sinusoid.
V10N
V20N Turns monostable valve 1/2 on
V10FF
V2OFF Turn monostable valve 1/2 off
VBON . . .
VBOFF Opening & closing commands for bistable valve
DPON .
DPOFF Enables/disables pressure readout
DFON . -
DFOFF Enables/disables liquid flow readout
DGON .
DGOFF Enables/disables gas flow readout
DA<a>0ON .
DA<asOFF Enables/disables analog sensor readout at Analog<a> connector on board
L<I> Change flowrate sensor calibration to <I> (0O=water, 1=IPA)
LO Example: Change to water calibration
V Displays the current firmware version
(enter key) displays current settings of the Multiboard
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2.1.7 Mp-Multiboard2 connection via Bluetooth
This feature can be used with mp-Multiboard2 Firmware version 20240828 or newer.

Step 1: Connect a power supply to the mp-Multiboard2 USB-C connector
Step 2: Enable Bluetooth on your device (PC [ Laptop)

Settings = [m] X
@ Home Bluetooth & other devices
I Find a setting = | It Add Bluetooth or other device @
Devices
Bluetooth @
I “§l Bluetooth & other devices @ on
i1 Printers & scanners Now discoverable as “TAMM"

Figure 17 Enabling Bluetooth on device

Step 3: Add Pair the mp-Multiboard2 with your device.

Add a device

Add a device

Choose the kind of device you want to add.

* Bluetooth

Mice, keyboards, pens, or audio and other kinds of Bluetooth devices

Wireless display or dock

Wireless monitors, TVs, or PCs that use Miracast, or wireless docks

Everything else
Xbox controllers with Wireless Adapter, DLNA, and more

Figure 18 Adding Bluetooth device

Step 4: The mp-Multiboard2 will now selectable as a pairable device. By default, no pin is required. If it still request
one, try “1234".

Add a device

Add a device

Make sure your device is turned on and discoverable. Select a device below to
connect.

L Mycoz

|

E;l Multiboard2

Figure 19 Bluetooth device list

Step 5: The mp-Mulitboard2 can now be connect to inside the Bartels Multiboard App.
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Add a device

Your device is ready to go!

Multiboard2
Paired

Figure 20 mp-Multiboard succesfully paired
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2.1.8 Example Codes for

This section will give you extracts from the mp-Multiboard2 Firmware for the individual components. These
examples are based on Arduino covers the read out of sensors and valve drivers. For the pump drivers refer
to the electronic datasheet or to the demo codes in the software download section on our website.

2.1.8.1 Pressure Sensor

#define I2C ABP_ADRESS (0x78) //Defaultadress for Honeywell ABP Pressure
Sensor ABPMANVO15PG7A5 0x78

bool startPressureMeasurement () {

uint8 t StatusByte;

Wire.requestFrom(I2C_ABP ADRESS,1,true); //Requests one databyte from
sensor

StatusByte = Wire.read()>>6;

return (StatusByte == 0);
}

volid readPressure () {
uintl6é t Pdata;
float scaled pressure = 0;
uint8 t RawSensBytel = 0;
uint8 t RawSensByte2 =
uint8 t StatusByte;

|
o
~

Wire.requestFrom(I2C ABP ADRESS,2,true); //Requests two databytes from
sensor

RawSensBytel = Wire.read();

RawSensByte2 = Wire.read();

StatusByte = RawSensBytel >> 6;

Pdata = ( ((unsigned int)RawSensBytel) << 8 ) | RawSensByte2;

Pdata &= Ox3FFF;

scaled pressure = ((float)Pdata) * 1.1443e-3f - 1.8744f; //conversion to
psi

scaled pressure *= 0.0689476f; //conversion in bar

}

2.1.8.2 Liquid Flow Sensor

#define I2C_ SLF3S ADRESS (0x08) //Defaultadress for Sensirion SLF3S Flow-
Sensor

#define SCALE FACTOR 1300 500.0f

#define SCALE FACTOR 0600 10000.0f

#define PN 1300 0x07030200

#define PN _0600 0x07030300

float SCALE FACTOR FLOW = 1.0; //depending on connected sensor either
=SCALE_FACTOR 1300 or SCALE FACTOR 1300
byte calibration cmdByte = 0x08; //default cmdByte for water measurement

float scaled flow value;

bool startFlowMeasurement (void) {

uint32 t ProductNumber;

int ret;

if ((sensors & 0x02)>0) { //Check if sensor isn't already running
//Stop continuous measurement
Wire.beginTransmission (I2C_SLF3S ADRESS) ;
Wire.write (0x3F);
Wire.write (0xF9);
ret = Wire.endTransmission () ;

}

delay (100);
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//Read Product Identifier and Serial number
Wire.beginTransmission (I2C_SLF3S ADRESS) ;
Wire.write (0x36) ;

Wire.write (0x7C);

ret = Wire.endTransmission () ;

Wire.beginTransmission (I2C_SLF3S ADRESS) ;
Wire.write (0OxE1l);

Wire.write (0x02);

ret = Wire.endTransmission () ;

Wire.requestFrom(I2C SLF3S ADRESS, 6);

delay (50);

ProductNumber = Wire.read()

ProductNumber = ProductNumber<<8 | Wire.read();

Wire.read(); //CRC

ProductNumber = ProductNumber<<8 | Wire.read();

ProductNumber = ProductNumber<<8 | Wire.read();

Wire.read(); //CRC

ret = Wire.endTransmission () ;

if ((ProductNumber & OxFFFFFF00) == PN _1300) {
SCALE FACTOR FLOW = SCALE_FACTOR_IBOO;

} else if ((ProductNumber & OxFFFFFF00) == PN 0600) {
SCALE_FACTOR FLOW = SCALE FACTOR 0600;

} else {

SCALE FACTOR FLOW = 1;
return false;
}
// Soft reset the sensor
Wire.beginTransmission (I2C_SLF3S_ ADRESS) ;
Wire.write (0x06);
ret = Wire.endTransmission () ;
delay(100); // wait long enough for chip reset to complete

//Start continuous measurement
Wire.beginTransmission (I2C_SLF3S ADRESS); //starting measurement
Wire.write (0x36); //Start continuous measurement
Wire.write(calibration cmdByte); //Water calibration (0x15 for IPA)
ret = Wire.endTransmission();

return true;

}

void stopFlowMeasurement () {
int ret;
if ((sensors & 0x02)>0 || (sensors & 0x04)>0) {

//Stop continuous measurement
Wire.beginTransmission (I2C_SLF3S ADRESS) ;
Wire.write (0x3F);

Wire.write (0xF9);

ret = Wire.endTransmission();

delay (100);

}

bool startFlowMeasurement simple(void) {
// Soft reset the sensor
Wire.beginTransmission (I2C_SLF3S_ ADRESS) ;
Wire.write (0x06) ;
Wire.endTransmission () ;
delay(50); // wait long enough for chip reset to complete

//Start continuous measurement
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Wire.beginTransmission (I2C_SLF3S_ ADRESS) ;

Wire.write (0x36) ;

Wire.write (calibration cmdByte) ;

return (Wire.endTransmission () !=2)
is no response

}

void readFlow(void) {
uintl6 t sensor flow value;
intl6 t signed flow value;
float scaled flow value;

Wire.requestFrom(I2C SLF3S ADRESS,
<< 83

sensor_ flow value Wire.read ()
sensor_ flow value |[= Wire.read();
Wire.read(); //CRC

signed flow value =
scaled flow value

(intlé6 t)
((float)

2.1.8.3 Thermal Conductivity Sensor

ikrotechnik

Bartels@

//starting measurement

//Start continuous measurement
//Water calibration

(0x15 for IPA)

; //O=success; 3 is already running; 2

3);
// read the MSB from the sensor
// read the LSB from the sensor

sensor_ flow value;
signed flow value)

/ SCALE FACTOR_FLOW;

// Expension of Sensirion Liquid Flow Sensor

void readConductivity(void) {
uintl6é t sensor tc value;
uint8 t CRCI1;
uintlé t sensor temp value;
uint8 t CRC2Z;
uintl6é t sensor dt value;
uint8 t CRC3;
intl6 t signed temp value;
float scaled temp value;
intl6é t signed dt value;
float scaled dt value;

Wire.requestFrom(I2C SLF3S ADRESS, 9);

sensor_tc value = Wire.read() << 8; // read the MSB from the sensor
sensor_tc value |[= Wire.read(); // read the LSB from the sensor
CRC1l = Wire.read():;

sensor temp value = Wire.read() << 8; // read the MSB from the sensor
sensor temp value |= Wire.read(); // read the LSB from the sensor
CRC2 = Wire.read():;

sensor_dt value = Wire.read() << 8; // read the MSB from the sensor

sensor_dt value |[= Wire.read();
CRC3 Wire.read();
Wire.endTransmission () ;

// read the LSB from the sensor

signed temp value = (intl6 t) sensor temp value;
scaled temp value = ((float) signed temp value) / 200.0f;
signed dt value = (intl6 t) sensor dt value;
scaled dt value = ((float) signed dt value) / 1000.0f;
}
void Liquid select(uint8 t liquid) { //Only Sensirion Sensors for now

switch( liquid)
{

// set cmd byte for the SLF3S to water calibration

case O:
calibration cmdByte = 0x08;
if ((sensors & 0x02 ) > 0){
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startFlowMeasurement () ;
Serial println("Switched to Water");
}
break;
case 1:
// set cmd byte for the SLF3S to IPA calibration
calibration cmdByte = 0x15;
if ((sensors & 0x02 ) > 0){
startFlowMeasurement () ;
Serial println("Switched to IPA");
}
break;
default:
break;

2.1.8.4 Analog Sensor

#define ANALOG_PIN1 39
#define ANALOG PIN2 34
#define ANALOG_PIN3 35

int analog sens Valuel = 0;
int analog sens Value2 = 0;
int analog sens Value3 = 0;

void readAnalogSensorl () {
analog sens Valuel = analogRead (ANALOG PINI);
}

void readAnalogSensor?2 () {
analog sens Value2 = analogRead (ANALOG PINZ2);
}

void readAnalogSensor3 () {
analog sens Value3 = analogRead (ANALOG PIN3);
}

2.1.8.5 Valvedriver

#define VALVEPIN1 33
#define VALVEPIN2 32
void Valves init () {

pinMode (VALVEPIN1, OUTPUT) ;

pinMode (VALVEPINZ2, OUTPUT) ;

digitalWrite (VALVEPIN1, LOW) ;

digitalWrite (VALVEPINZ, LOW) ;
}

void Valve open(uint8 t VALVEPIN) {
pinMOde(_VALVEPIN, OUTPUT) ;
digitalWrite(_VALVEPIN, LOW) ;

}

void Valve close(uint8 t VALVEPIN) {
pinMode(_VALVEPIN, INPUT) ;
}

ikrotechnik

Page 22 of 41



ikrotechnik

m
Software Manual Ba rtels

Version 1.5 (June 2025)

2.2 mp-Labtronix controller

anser
Bartels

Access to the full range of driving parameters. A system for the professional evaluation of the micropumps.

2.2.1 Installation of the drivers “USB Micropump Control” and “USB Serial Port”

In order to control the mp-Labtronix with a computer, a driver needs to be installed. The installation is done in two
steps. First, the USB driver is installed. Second, the driver for the mp-Labtronix itself is installed which can be used
as a serial interface from different software packages.

For "Windows XP" and former Windows versions
tep 1: Connect the control unit with the USB port and turn it on. A message appears that new hardware was found
and the hardware assistant starts automatically. Please click "Next" to continue.

:

Step 2: Choose “Find a suitable driver for the device" and click "Next" to continue.

Step 3: Place the CD into the disc drive.

Step 4: Choose “"Search for the best driver in these locations” and tag “Include this location in the search”. Then
browse and select the CD.

Step 5: When the software has found the driver named “"USB Micropump Control" select "Next" The installation will
start now. If the message appears that the Windows Logo Test was not successful, please select “"Continue
Anyway" as this has no relevance in this case. Click “Finish" to complete the installation.

Step 6: After that installation, the hardware assistant pops up again for the serial port. Repeat the steps 1-5.

For "Windows 7"
Dependent on the individual system settings, different steps for installation might be necessary. The procedure applies
in general also for Windows Vista.

Step 1: Log in with administrator rights.
Step 2: Connect the control unit with the USB port and turn it on. A message appears that new hardware was found.

Step 3: Open the device manager and double click the item "USB Micropump control" filed under "additional
hardware" (or similar). In the pop-up window click on "update driver" and select the directory including the
driver files (e.g. the cd rom drive). It needs to be confirmed that the driver should really be installed as it has
no digital signature.

Step 4: Repeat the steps 2 and 3 for the serial port. Starting with step 2 again, a device named "USB serial port"
will be listed. The drivers need to be installed as described above.

Step 5: The device manager will show the number of the serial port (e.g. COM 4). Note this for further use of the
device with application programs.

For "Windows 8"

Step 1: Log in with administrator rights.

Step 2: From the Metro Start Screen, open Settings (move your mouse to the bottom-right-corner of the screen and
wait for the pop-out bar to appear, then click the Gear icon).
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Step 3: Click "More PC Settings".

Step 4: Click "General".

Step 5: Scroll down, and click 'Restart now" under "Advanced startup”.

Step 6: Click "Troubleshoot".

Step 7: Click "Advanced Options".

Step 8: Click "Windows Startup Settings".

Step 9: Click "Restart".

Step 10: On the Startup Settings screen, tap the F7 or 7 key on your keyboard to select the “Disable driver signature

enforcement” option. Wait until the system has restarted.

Step 11: Go to the mp-Labtronix driver folder "XU7 USB Driver 2.08.30" and click on "ftdibus Bami.inf", then click
“Install”. Wait until installation is finished.

Step 12: Go again to the mp-Labtronix driver folder "XU7 USB Driver 2.08.30". Click now "ftdiport Bami.inf", then
“Install". Wait until installation is finished.

Step 13: Now you can connect the mp-Labtronix with any USB-port. If the mp-Labtronix was already connected,
disconnect it and connect it again.

:

:

For "Windows 10"

Step 1: Log in with administrator rights.

Step 2: On the Start Menu, click in the Startup/Shutdown-Symbol [E] and while holding down the shift-key (arrow
up) click on "Restart".

Step 3: Click "Troubleshoot".

Step 4: Click "Advanced Options".

Step 5: Click "Windows Startup Settings".

Step 6: Click "Restart".

Step 7: On the Startup Settings screen, tap the F7 or 7 key on your keyboard to select the "Disable driver signature
enforcement” option. Wait until the system has restarted.

Step 8: Go to the mp-Labtronix driver folder "XU7 USB Driver 2.08.30" and click on "ftdibus Bami.inf", then click
“Install”. Wait until installation is finished.

Step 9: Go again to the mp-Labtronix driver folder "XU7 USB Driver 2.08.30". Click now "ftdiport Bami.inf", then
“Install”. Wait until installation is finished.

Step 10: Now you can connect the mp-Labtronix with any USB-port. If the mp-Labtronix was already connected,

disconnect it and connect it again.

Page 24 of 41



ikrotechnik

m
Software Manual Ba rtE|S

Version 1.5 (June 2025)

2.2.2 Operation via USB port (after installation of the drivers)

The driving parameters can be set via your PC. For this purpose, you can use software (or programming language) of
your choice that is capable of sending commands to serial COM-Ports. In the example below the Windows software
Hyperterminal is used. As the Hyperterminal is not available in Windows 7 anymore, we recommend freeware terminal
software like PuTTY (http://www.putty.org).

Please note that the mp-Labtronix requires a time of approx. 100 ms to process a command. Therefore, real-time
flow control is not possible. Regardless of the time for processing a command, every change (amplitude, frequency
or signal form) results in a jump in flow.

Hyperterminal example:
Step 1: Connect the control unit to your computer and turn it on.
Step 2: Start Windows Hyperterminal. Every new session has to be titled.
Step 3: Choose the COM-port specified in the device manager.
Step 4: The connection-settings have to be:
Bits per second: 9600; Data bits: 8; Parity: none; Stop bits: 1; Flow control: none

2.2.3 Possible commands (followed by the enter key)

bon turns the micropump on

boff turns the micropump off

F(1-300) sets the required frequency between 1 and 300 Hz
F100 here as an example 100 Hz.

A(1-250) sets the required frequency between 1 and 250 Vpp
A100 here as an example 100 Vpp

MS sets signal form modus (S)ine

MR sets signal form modus (R)ectangular

MC sets signal form modus SRS

(enter key) displays present settings of the control unit

The control unit can also be used via LabView, Matlab or other programs. Using LabView, please ensure that the
“NI-Serial” package is installed. This will be installed in regular cases together with LabView, but sometimes this
option is skipped during install.

It can be downloaded on the National Instruments website as the "NI-Serial" package.

Afterwards it is possible to select the right COM-port for your mp-Labtronix in the VISA resource name.
On request, we can send a package of LabView-Routines as an example of implementation.

We also offer to develop customer specific software for the application of the controller units.
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3 Discontinued Products
3.1 Multiboard2 App

The Multiboard2 App is a Software tool that enables you to control various features of the Multiboard remotely via
USB. It interfaces with the Esp32 via the USB-Serial interface and calls the protocol commands of the Firmware. A
description of the protocol and list of commands can be found in 2.1.6 USB/Serial Communication Protocol, allowing
to use the Multiboard2 using other software like LabVIEW, Matlab and python.

After executing the app, the following screen opens up:

@ Multiboard2 App v2.2 - Bartels Mikrotechnik GmbH = — >
CE;:)DMI';IPZZH @ Walves @ Sensurs@
closed @ 1 Oopen  NONE v - |

mp-Highdriver 9
mp-Lowdriver Sensor Calibration NONE
mp-Driver Fluid | Water e NOME w

Fimware: 2412341215 Info

Cantral | ﬂme@aph I Data Logging I Regulation I

|

P Diri

uTnF;-Hi;rl-elc@ closed @ 2 (Ciopen NONE | R |
|
|

CH1CH4
Frequency @ Shape @ ™, O, O N ONN
v 00
Amplitude CH1 @ @
W 250 5 |of
Amplitude CHZ
W 250 5 |of
Amplitude CH3
' 20 = off
Amplitude CH4
B B0 = | oF
CH5
Frequency Shape 'ﬂ'u I'_"'._.' 'ﬁ"._.' rII_l
' 00 =
Amplitude
L 16 = | off
CH&
Frequency
' 00 =
Amplitude
' 290 = off
Mot recording 17:05:14

Figure 21 Multiboard App GUI
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Select the COM-Port of your Multiboard2 in the dropdown menu (1). Any plugged-in pump driver will be
automatically detected and will be checked underneath "Pump Drivers” (2). If a Highdriver4 is detected, CH1-CH4
will be enabled and the sliders (6) can be used to adjust each pump's amplitude separately, switch every pump on
and off (7) and change the frequency for all Highdriver4 pumps (CH1-CH4) globally (5). The same will apply if a mp-
Highdriver or mp-Lowdriver is detected enabling CH5, or a mp-Driver enabling CH6. There are four radio buttons (8)
for the Highdriver platform to change the drivers signal shape for the pump. The selectable signal shapes are (left to
right) full-sinusoid, 2:1 sinusoid:rectangular, 1:2 sinusoid:rectangular & full rectangular. For more details on the
Highdrivers signal shape, refer to the electronics datasheet. The radio-buttons in the Valves-group (3) can be used to
open and close active valves connected to the Multiboard, when a valve driver is plugged onto the Multiboard. The
dropdown menu in the Sensors-group (4) can be used to enable & disable sensor readout when sensors are plugged
into the Multiboard. To change the calibration of the liquid sensor a fluid can be selected in the listbox (9). The Label
(10) shows the current Firmware version on the Multiboard. The Info (11) will direct to overviewwith the companys
information, a section to update the boards firmware and the unlocked software license.

By selecting the Timer-tab (12) you switch over to the Timer-mode user interface, showing settings to setup a timed
on/off cycle of each pump:

@ Multiboard? App v2.2 - Bartels Mikrotechnik GmbH ~ — X
?:.DM_PO” Valves Sensors

HIRS
closed ® 1 ()open NONE  ~ I:I

Pump Drivers

mp-Highdriver4 ~ closed ® 2 Oopen NOME  ~ I:I
mp-Highdriver - I:I
Sensor Calibration Lot

mp-Lowdriver

mp-Ciriver Fluid | Water ~ NONE hd I:I
Fimware: 20230215 e
Cortrol ~ Timer lGraph ] Data Logging] Hegulation]
CH1
On tim CAf tim Oﬁfim@Statua@ Timer @
00:00:05 = 00:00:05 = Inactive -
CH2
On time Oif time O first Status Timer
o005 2] (000005 | O | inactive -
CH3
On time Off time Off first Status Timer
loo:00:05 | o000 2] OO | inactive -
CH4
On time Off time Off first Status Timer
00:01:00 21|  [00:01:00 2] [0 | Inactive =
CH5
On time Off time O first Status Timer
00100 12| [00:01:00 2] [0 | nactive -
CH&
On time Cff time Off first ~ Status Timer
00:01:00 | [00:01:00 | [0 | Inactive =
Mot recording 171413

Figure 22 Multiboard App GUI in "Timer Mode"

The “On time" (1) defines how long the pump is to stay activated (pumping), while the "Off time" (2) defines how
long the pump is to stay deactivated before starting a new cycle. When "Off first" (3) is ticked, the cycle starts with
the pump deactivated. By pressing the “Status" button (4) this periodic pumping can be activated/deactivated for
each pump. The indicator "Timer" (5) shows the current state of the pump (on/off) and the time remaining for this
part of the cycle.
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The on/off buttons on the Control-tab is disabled and greyed while timer mode is active. The frequency and amplitude

controls are not disabled since they still take effect on the pumps in timer mode.

By selecting the Graph-tab (6) you switch over to a Graph showing the current flow & pressure sensor values of the
attached (and enabled sensors):

COM-Port
COM26 w
Pump Drivers
mp-Highdriverd
mp-Highdriver
mp-Lowdriver
mp-Driver

Firmware: 20230215

1.5

Valves
closed @ 1 (O open
closed @ 2 (O open

Sensor Calibration
Fuid | Water ~

@ Multiboard2 App v2.2 - Bartels Mikrotechnik GmbH

Sensors
MNONE

NONE
NONE
NONE

Control I Timer Graph | Data Logging I Regulation I

1.2

=
)

Flaw [ml/min]

=
n

0.7

0.5

02

0.0

Pressure [bar]

Mot recording

14:14:29

Figure 23 mp-Multiboard2 sensor time plot

The Data Logging-tab (1) allows the recording of your selected sensors.
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@ Multiboard2 App v2.2 - Bartels Mikrotechnik GmbH =~ — x
Cé)omh;;;ﬂ Valves Sensors
)
Pump Drivers
mp-Highdriver4 ~ Closed ® 2 Oopen NOMNE I:I
mp-Lowdriver Sensor Calibration e e
mp-Diriver Auid | Water w HNOMNE - I:I
Firmware: 20230215 Info
Cantrol ] Timer ] Graph Data Logging lF!eguIation@
Data Logging A~
File name | Datalogging u) @
4
Sampling Time: [5] Start Logging Stop
Mot recording 14:16:46

Figure 24 mp-Multiboard2 data logging tab

A file name can be set inside the dialog field (1) and the sampling time can be changed in in dialog field (2). The
"Start Logging"-button begins the logging of the sensor data and the "Stop"-button ends the measurement.
The file format will be a .txt that can be imported to excel if needed. After 32.000 lines of logged data the App start
a new File with the same file name including an upcounting index number for file sequence. All .txt file are stored
on the same data path the Multiboard2 App was executed from. To use the regulation tab (5) an activation key must
be bought from Bartels. More information on this can be found on the Bartels-Mikrotechnik Shop under “Regulation-
Software Kit".
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@ Multiboard2 App v2.2 - Bartels Mikrotechnik GmbH ~ —

EO Rt Valves Sensors

Pump Drivers

Fimware: 20230215

Control I Timer I Graph I Data Logging

Flow Contral Type

MNOME " Request a licence key

Control
SO0l fmin Set @
Start @ Stop
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Mot recording 14:20:02

Figure 25 mp-Multiboard2 Regulation tab
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A variety of different applications are listed inside the Flow Control Type drop down menu (1). The buttons in the
Control section are enabled upon selecting a control type above. A target value can be entered (2) and confirmed by
hitting the Enter key or by clicking the “Set" button (3). The pump can be manually started and stopped with the

corresponding buttons (4).
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3.1.1 Updating the mp-Multiboard2 Firmware

The Multiboard Firmware can be updated manually via the Multiboard App. The newest Firmware will be available on
the Bartels website in the software download section:
https://www.bartels-mikrotechnik.de/downloads/?eeFolder=EN/Software

There will be a listed file named “mp-Multiboard2_Firmware_(FW-num).zip". After downloading the file needs to be
unzipped. The unzipped folder looks as follows:

» mp-Multiboard2_Firmware_20221022 v | O 2 mp-Multiboard2_Firmware._...
i MName Anderungsdatum Typ Grafe

|J boot_app.bin 26.03.2021 12:26 BIM-Datei 8 KB

|J bootloader_gio_80m.bin 26.03.2021 12:26 BIN-Datei 19 KB

a esptool 13.10.2020 15:18 Anwendung 3.422 KB

|:] Multiboard2_Firmware_20221022.ino.hin 28102022 1416 BIMN-Datei 262 KB

|:] Multiboard2_Firmware_20221022.ino.part...  28.10.2022 14:16 BIM-Datei IKE

Figure 26 unzipped mp-Multiboard2 firmware folder

Now connect your mp-Multiboard2 to your PC via the provided USB cable and select the right COM Port. Click the
“Info" button (1) and a new window will pop up. Upon clicking the “Update” button, an explorer window will open
up asking you to provide the location of the previously unzipped folder. Select the Folder and confirm (3).

@ Multiboard2 App v2.2 - Bartels Mikrotechnik GrmbH — x

CC(‘:)OI\:“-‘Z;H Valves Sensors
i ® 1 Open [iONE S ]
Pump Drivers

mp-Hhdvers  cosed @ 2 Oopen  [none | -]
mp-Lowdrver ~ Sensor Calibration NONE  ~

mp-Driver Auid | Water w NOME ~ q
Firmware: 20230215

Infa
Cortrol | Timer | Graph | Data Logging  Regulation | <« Desktop » mp-Multiboard2 Firmware v | O £ mp-Multiboard2 Firmware d...
Flow Ci |
U”UUl Info ¥ | Neuer Ordner s - o
NONE Fe key ~
L | B Mame Anderungsdatum Typ GraBe
Bartels Info Box key
Bartels Mikrotechnik GmbH b mp-Multiboard2_Firmware 20221022 28.10.2022 14:20 Dateiordner
Control Korrad-Adenauer-Allee 11
44253 Dortmund

Fon: +49-231-47730-500

Fax: +49-231-47730-501

Start Email: info@bartels-mikrotechnik. de
Website: www.bartels-mikrotechnik. de

Current Firmware o
2025

Active Licences

Regulation

Ordner: | mp-Multiboard2_Firmware 20221022 ,-\

3
Ordner auswahlel Abbrechen

Mot recerding 14:43:23
Figure 27 mp-Multiboard2 Info window

Afterwards a window will pop up showing the found file and asks for confirmation for a Firmware update.
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Are you sure? >

Firmware-update package found:
<Multiboard?_Firmware_20221022 .
Are you sure you want to update 7

Mein Abbrechen

Figure 28 Firmware confirmation

A new window will open up for the upload of the Firmware. It will connect to the previously connected COM port
will look like this:

Figure 29 Firmware upload window

To upload the Firmware a button (1) near the USB connector needs to be pushed and held until the upload is done.
The window will close automatically and the mp-Multiboard2 is updated. The board will need to power down by
unplugging the USB cable and any external power supply if in use and then reconnected.

.

v
CH5 ©00000000

goocooooo : ‘; ‘
, — 1

LT
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@ mp-Multiboard?2
Bartels Mikrotechnik GmbH Analogl Analog2 Analog3

Figure 30 mp-Multiboard2 program button
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ng the mp-Multiboard2 without App

This update process can be used, if e.g. the mp-Multiboard2 has been reprogrammed with custom code and is not
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ized by the App anymore. This also assures a way to revert the mp-Multiboard2 to default code and settings.

Get the current software from our website: https://www.bartels-
mikrotechnik.de/downloads/?eeFolder=EN/Software

Unzip the file

Connect the mp-Multiboard2 via USB cable and note which COM-port it is connected to on your device (e.g.
COM10)

Inside the unzipped file is a file named e.g. "Firmware Paket 20230317.zip". Unzip that as well and open the
folder inside

The folder has a .bat batch file. Right-click it and select "Edit". It will open as a text file.

The text inside goes “esptool.exe --chip esp32 --port "COM4" --baud 921600 --bef......". Change the
"COM4" to your COM-port number (“*COM10").

Save and close the .bat file

Execute the batch file

A window pops up. When it says "Connecting....---" (Figure 29) You have to press a button on the
microcontroller to connect it and upload the firmware (Figure 30).

Requesting new Features

The mp-Multiboard2 come with the option to unlock additional functions for this evaluation platform. The Regulation
section is one of those and adds the possibility to have a mp6 micropump be regulated by a low sensor.

@ Multiboard2 App v2.2 - Bartels Mikrotechnik GmbH ~ — X
CON-Por Valves Sensors
Ccom26

Pump Drivers

mp-Highdriver4 ~ Closed ® 2 Oopen NONE I:I
mp-Highdriver > |:|
mp-Lowdriver Sensor Calibration NONE

mp-Driver

closed @ 1 O open NONE  ~ I:I

ikrotechnik

Control ] Timer ] Graph ] Data Logging
Flow Control Type

NOME ~

Control
500yl fmin Set

Start Stop

Fluid | Water ~ NONE fad
Fimware: 20230215 !

Request a licence key

Enter a licence key

Mot recording

14:20:02

Figure 31 mp-Multiboard2 App Info Button

After starting the Multiboard2 App and have connected your board to your PC, select your boards COM port. When

the board is recognized, select the Regulation tab (1) and click on the request licence key button.
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REqLIESt aLicence X M Multiboard Licence Request - Nachricht (Nur-Text)

Einfigen  Optionen  Textformatieren  Uberprafen  Hife @ Was mochts

[» Nachverfolgung ~

- % - s ==
Step 1: Copy the reguagt to your dip board S L[ [a« % Yo b & 1 ety ¢
Einfugen Feu|w. A Adressbuch  Namen Datei  Signatur | EEETER ] plastischer
= e - aberpriffen | anfiigen =~ W Wichtigkeit: niedrig Reader
Caopy to Clipboard nuschenabiage 1 ot 5 e Eiagen warkioungen 5| _pastsen |~

Step 2: Paste the content into an email to Bartels
e e R e T R An. [ sales Team <sales @bartels mikirotechnik.de>

Senden
- - . o
Subject: Multiboard Licence Request ﬁ
e Mot

Step 3: A Bartels team member will contact you within } would like to request the "Regulation” license for my Multiboard2.

two working days with an official offer. My board has the following Identification Code:
b840foff34162489364e757109313ae200fbbo601d7c77de793451153461c7ec

Or: press the "Open Email Form™ button below to open Mwnfurmamr@
a preformated email on your default messaging Company

Name:
application. Address:
Tel.:
Email:

Von: buryszek@bartels-mikrotechnik.de

For more information:
wivewe, bartels-mikrotechnik. defsoftware

Open Emai Forn{(2) Cancel

Figure 32 Requesting Email Form

A new window will open up with instruction on how to request a licence key. Either copy an automatically
generated Email form to your clipboard (1) or directly open an Email Form (2) and send it to sales@bartels-
mikrotechnik.de . For a faster processing of your request please fill out your information below (3).

@ pv2.2 - Bartels Mikrotechnik GmbH =~ — X
C{?Oh;;;ﬂ Valves Sensors

ot ® 1 O e | ]
Pump Drivers

mp-Highdriver4 ~ Closed ® 2 Oopen NONE ~ ~ l:l
mp-Lowdriver Sensor Calibration NONE

Fimware: 20230215 Info
Control I Timer I Graph I Data Logging Regulation |

Flow Control Type
MNOME i Request a licence key

Enter a licence key
|

Enter Licence key >
Licence key: @
fl6e4bco6ad1c6e09ff1097c3b2f22a02eb 151d3d 4f33baf 1c6e09eb 1aaf23fec

Mot recording 14:47:03
Figure 33 Entering licence key

After you received your licence key go back to the Regulation tab and click “Enter a licence key" (1). Another window
will open. Paste your licence key inside the text box (2) and confirm your input by clicking the "Ok"-Button (3). The
App will verify it and tell you, if it accepts it.

Now it will show your active software packages inside the Info window and you will have access to your new features.
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3.2 Evaluation Board: mp-Multiboard

3.2.1 Auxiliary connectors

l“lultlboard rev .@ ‘

0Cc0C00COQ| © =
1 ! ‘Valve®

Driver

M | QUADOEM l

0000000 OQ

The Multiboard has multiple auxiliary connectors available. Some of these are not in use at the moment and will be
documented in this manual once fully implemented. Nevertheless, here is a list of the connectors and their (future)
use:

CH2 [ CH1, CH3 / CH4 Two 8-pin connectors for pump cable harness. Each cable harness has two FFC
connectors on the other end to connect to the micropump flex cable

Valve 5-pin connector for two active valves

TP1 12-pin header for custom purposes

Flow 6-pin connector for an 12C flow-sensor

Pressure digital 5-pin connector for an 12C pressure-sensor

Pressure analog 3-pin connector for an analog pressure-sensor

Power Barrel power supply connector

3.2.2 USB-driver

The most current USB-driver is commonly installed with the Arduino IDE. If you don't want to install the whole IDE
and just need the driver, you can download the IDE including the driver as ZIP archive from the Arduino download
site (https://www.arduino.cc/en/software) and install just the USB driver.

A driver-package is also included in the Multiboard App download.

3.2.3 Multiboard App

The Multiboard App is a Software tool that enables you to control various features of the Multiboard remotely via
USB. It interfaces with the Arduino via the USB-Serial interface and calls the protocol commands of the Firmware. A
description of the protocol and list of commands will be available in the future, allowing to use the Multiboard using
other software like LabVIEW, Matlab and python.

After executing the app, the following screen opens up:
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@ Multiboard App - Bartels Mikrotechnik GrbH — >
COM-Por Valves @ Sensors
cCoMm4

clozsed ® 1 (open Pressure [ | 0'mbar |
Highd 4@
ighdriver closed @ 2 (C)open @d Flow |:|| 0 ul/min |

Themal
Sengor Calibration Conductivity O | 0 |

Fluid | Water

Contral r Graph Data Logging @Flrrnware 20211103

Frequency @
L 100 55
Pump 1
Amplitude
W[50 5] [ @
Pump 2
Amplitude
W 250 5 | of @
Pump 3
Amplitude
W 250 5 |of @
Pump 4
Amplitude

'Eﬁﬂjgﬁ

Figure 34: Multiboard App GUI

Select the COM-Port of your Multiboard in the list-box (1), followed by the pump driver currently inserted on the
Multiboard in the list-box below (2).

Now you are able to adjust each pump's amplitude separately (6.1 - 6.4), switch every pump on and off (7.1 - 7.4)
and change the frequency for all pumps globally (5).

The radio-buttons in the Valves-group (3) can be used to open and close active valves connected to the Multiboard,
when a valve driver is plugged onto the Multiboard.

The checkboxes in the Sensors-group (4) can be used to enable & disable sensor readout when sensors are plugged
into the Multiboard.

To change the calibration of the liquid sensor a fluid can be selected in the dropdown menu (8).

The Label (9) shows the current Firmware version on the Multiboard. Always check if newer Software is available on
our website to get the latest features of the Multiboard unlocked. The App and Firmware should be both up to date
to make sure, there are no compatibility issues.

By selecting the Timer-tab (10) you switch over to the Timer-mode user interface, showing settings to setup a timed
on/off cycle of each pump:
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COM-Port
Ccom4 ~

Highdriverd -

Pump @

Valves
closed @ 1 Copen
closed ® 2 Oopen

Sensor Calibration
\/ater ~

Control Timer  Graph Data Logging

On time
[poov00 2] [oooro0 |2
Pump 2

On time Off time Off first
oot B [omw ] O
Pump 3

On time Off time Off first
ootoo ] o B O
Pump 4

On time Cff time Off first
00:01:00 (5 00:01:00 55| OO

ofofo

@ Multiboard App - Bartels Mikrotechnik GmbH

Sensors

eI e |

Themal
Conductivity

Inactive

Status

Inactive

Status

Inactive

Status
Inactive

oo ]

Fimware 20211109

®

Timer

Timer

Timer

Figure 35: Multiboard App GUI in "Timer mode"

ikrotechnik

Bartels@

The value beneath "On time" (1) defines how long the pump is to stay activated (pumping), while the “Off time" (2)
defines how long the pump is to stay deactivated before starting a new cycle. When "Off first" (3) is ticked, the cycle
starts with the pump deactivated. By pressing the “Status" button (4) this periodic pumping can be
activated/deactivated for each pump. The indicator “Timer" (5) shows the current state of the pump (on/off) and the
time remaining for this part of the cycle.

The on/off button on the Control-tab is disabled and greyed while timer mode is active. The frequency and amplitude

controls are not disabled since they still take effect on the pumps in timer mode.

By selecting the Graph-tab (6) you switch over to a Graph showing the current sensor values of the attached (and
enabled sensors):

COM-Port
Ccom4 ~

Highdriverd -~

1.5

Valves
closed @ 1 O open
closed @ 2 O open

Sensor Calibration
Fuid | Water ~

Cortrol Timer Graph  Data Loggin@

@ Multiboard App - Bartels Mikrotechnik GmbH

Sensors

-

Themal
Conductivity

oo ]

Fimware 20211109

—12

=
o

e
)

Flaw [ml/min]

=
T

Pressure [bar]

=

0.3

0.2

0.0

0.0

The Data Logging-tab (1) allows the recording of your selected sensors.
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COM-Port
Com4 ~

Valves
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@ Multiboard App - Bartels Mikrotechnik GmbH — *
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A file name can be set inside the dialog field (1) and the sampling time can be changed in in dialog field (2). The
“Start Logging"-button begins the logging of the sensor data and the “Stop”-button ends the measurement.
The file format will be a .txt that can be easily imported to excel if needed.

3.2.4 USB/Serial Communication Protocol
The Multiboard is connected to the computer via the USB connector of the Arduino pro micro. It acts as a USB-Serial
interface so the Multiboard appears on the computer as a COM-Port inside the device manager. To communicate
with the Multiboard any software capable of sending and receiving data to/from a serial port can be used. Programs
like Hyperterminal and PuTTY can be used to send commands directly, while programs like LabVIEW, Matlab and
Python can be used to write software that interacts with the user and the Multiboard allowing for more automation
and ease of use. The connection-settings have to be set to: Bits per second 9600; Data bits: 8; Parity: none; Stop
bits: 1. A list of commands used to control the Multiboard can be found in the table below:

SELECTLOWDRIVER
SELECTHIGHDRIVER
SELECTQUADDRIVER

SELECTNONE
PON

POFF
P<p>ON
P10ON
P<p>OFF
P10FF
P<p>V<a>
P1V250
P<p>V?
P1v?
F<f>
F100
V10N
V20N
V10FF
V20FF

Tells the Multiboard which driver is currently on the board and initializes the driver

turns all pumps on

turns all pumps off

Turns the selected pump <p> on

Example: Turns pump #1 on

Turns the selected pump <p> off

Example: Turns pump #1 on

Sets the amplitude for the selected pump <p> to the chosen value <a>
Example: Pump #1 set to 250 Vpp

Gets the amplitude for the selected pump <p>

Example: Returns "250" meaning 250 Vpp for pump #1
Sets the frequency (for all pumps) to the chosen value <f>
Example: Sets the frequency to 100 Hz.

Turns valve 1/2 on

Turn valve 1/2 off
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DPON .

DPOFE Enables/disables pressure readout

DFON .

DFOFF Enables/disables flow readout

MC sets signal form modus SRS

\Y Displays the current firmware version
(enter key) displays current settings of the Multiboard

4 Important Notices

This operating manual contains necessary instructions for the installation, commissioning, operation and
maintenance of the mp6-series. The manual is intended to help you achieving optimal results in a short time and
shall also assist avoiding possible sources of errors. The operating manual of the controllers and the accessories are
available separately.

The products have been designed with state-of-the-art technology and in accordance with all relevant safety
regulations. However, a risk of damage to the units, other property, the operator and/or other persons cannot be fully
excluded.

Always ensure that specialized and trained personnel will comply with the following general instructions. Therefore,
please keep this manual and hand out copies as required.

All values are approximate and no guarantee of specific technical properties.
Changes in the course of technical progress are possible without notice.

4.1  Warranty

The mp6 micropumps have been developed for the transport of gases or liquids. The controllers have been developed
for operating the mp6 micropumps. Bartels Mikrotechnik can assume no liability for damages resulting from the
pump media. This applies especially for hazardous fluids.

The mp6 micropumps must be operated with Bartels Mikrotechnik electronics. Bartels Mikrotechnik GmbH cannot
guarantee the proper work of the units with customer specific electronics. If other controllers than the ones from
Bartels Mikrotechnik are used, Bartels Mikrotechnik disclaims any warranty.

Bartels Mikrotechnik assumes no liability for abnormal handling, improper or negligent use of the mp6 micropumps
and the controller that is not conform to the specified purpose of the system. This applies especially for micropump
controllers, components and systems of other manufacturers, which have not been certified by Bartels Mikrotechnik.

We guarantee that the mp6 micropumps comply with the actual state of scientific and technical knowledge and due
to this, the operational risks are limited to a minimum.

Bartels Mikrotechnik GmbH warrants solely to the original purchaser of this product for a period of 12 months (one
year) from the date of delivery that this product shall be of the quality, material and workmanship defined in Bartels
Mikrotechnik GmbH published specifications of the product. Within such period, if proven to be defective, Bartels
Mikrotechnik GmbH shall repair and/or replace this product, in Bartels Mikrotechnik GmbH's discretion, free of charge
to the Buyer, provided that:
e notice in writing describing the defects shall be given to Bartels Mikrotechnik GmbH within fourteen (14)
days after their appearance
e such defects shall be found, to Bartels Mikrotechnik GmbH's reasonable satisfaction, to have arisen from
Bartels Mikrotechnik GmbH's faulty design, material or workmanship
e the defective product shall be returned to Bartels Mikrotechnik's factory at the Buyer's expense
e the warranty period for any repaired or replaced product shall be limited to the unexpired portion of the
original period.
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This warranty does not apply to any equipment which has not been installed and used within the specifications
recommended by Bartels Mikrotechnik GmbH for the intended and proper use of the equipment.

EXCEPT FOR THE WARRANTIES EXPRESSLY SET FORTH HEREIN, Bartels Mikrotechnik GmbH MAKES NO WARRANTIES,
EITHER EXPRESS OR IMPLIED, WITH RESPECT TO THE PRODUCT. ANY AND ALL WARRANTIES, INCLUDING WITHOUT
LIMITATION, WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, ARE EXPRESSLY
EXCLUDED AND DECLINED. Bartels Mikrotechnik GmbH is only liable for defects of this product arising under the
conditions of operation provided for in the data sheet and proper use of the goods. Bartels Mikrotechnik GmbH
explicitly disclaims all warranties, express or implied, for any period during which the goods are operated or stored
not in accordance with the technical specifications. Bartels Mikrotechnik GmbH does not assume any liability arising
out of any application or use of any product or circuit and specifically disclaims any and all liability, including without
limitation consequential or incidental damages. All operating parameters, including without limitation recommended
parameters, must be validated for each customer's applications by customer's technical experts. Recommended
parameters can and do vary in different applications. Bartels Mikrotechnik GmbH reserves the right, without further
notice, (i) to change the product specifications and/or the information in this document and (ii) to improve reliability,
functions and design of this product.

4.2 Warning, Personal Injury
Bartels Mikrotechnik GmbH rejects any responsibility for damages to persons or property resulting from non-
compliance with the instructions in this manual. In this case all warranties shall be void.

Do not use this product as safety or emergency stop devices or in any other application where failure of the product
could result in personal injury. Do not use this product for applications other than its intended and authorized use.
Before installing, handling, using or servicing this product, please consult the data sheet and application notes. Failure
to comply with these instructions could result in death or serious injury. If the Buyer shall purchase or use Bartels
Mikrotechnik GmbH products for any unintended or unauthorized application, Buyer shall defend, indemnify and hold
harmless Bartels Mikrotechnik GmbH and its officers, employees, subsidiaries, affiliates and distributors against all
claims, costs, damages and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of
personal injury or death associated with such unintended or unauthorized use, even if Bartels Mikrotechnik GmbH
shall be allegedly negligent with respect to the design or the manufacture of the product.

Moreover, please note that components of the controller and pump are operating with high voltage. Therefore,
persons wearing pacemakers are recommended to avoid the operating system. Do not open the housing of the
micropump and the controllers.

The use of liquids, which may alone or in combination create explosive or otherwise health-endangering conditions
(including vapors) is not permitted.

All work in connection with the installation, assembly, commissioning/decommissioning, disassembly, operation,
servicing, cleaning and repairing of the pump and the controller must be carried out by qualified, suitably trained
and instructed personnel. Work on electrical components and assemblies must be carried out by supervised personnel
with the necessary qualifications and skills, after verifying that the components do not lead residual voltage or charge
and in a dry environment.

We guarantee that the micropumps comply with the actual state of scientific and technical knowledge and due to
this, the operational risks are limited to a minimum.

ESD Precautions: The inherent design of the active electronic components, i.e. mp-Lowdriver, -Highdriver, -
Highdriver4, Valvedriver and -Labtronix causes it to be sensitive to electrostatic discharge (ESD). To prevent ESD-
induced damage and/or degradation, take customary and statutory ESD precautions when handling this product.
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5 Company information

Bartels Mikrotechnik is a globally active manufacturer and development service provider
in the field of microfluidics. In the microEngineering division, the company supports
industrial customers in the modification, adaptation and new development of high-
performance and market-oriented product solutions through the innovative means of
microsystems technology. The second division, microComponents, produces and
distributes microfluidic products and systems, especially for miniaturized and portable
applications. Our key products are micropumps that convey smallest quantities of gases or
liquids and are used in a variety of ways in biotechnology, pharmaceuticals, medical
technology and numerous other applications.

Bartels Mikrotechnik with passion for microfluidics!

Contact us: Follow Bartels:
Bartels Mikrotechnik GmbH www.bartels-mikrotechnik.de

Konrad-Adenauer-Allee 11 info@bartels-mikrotechnik.de

44263 Dortmund Germany Tel: +49-231-47730-500
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