ELVE}
FLUW an ELVESYS brand

SDK Elveflow Software

Development Kit

UUUUUUUUUUU : UGSDK 211004

Limwt Vadue Bubble Detector

3.11

USER GUIDE

Kenobi

Standard Deviation

0.31

FnET

N0 LIQUID A i

J i

Sensd




Elveflow User guide

Software Development Kit

Symbols used in this document

Important information. Disregarding this information could increase the risk of damage to the
equipment, or the risk of personal injuries.

This information will facilitate the use of the instrument and/or contribute to its
optimal performance.

p Additional information available on the internet or from your Elveflow representative.

READ THIS MANUAL CAREFULLY BEFORE USING THE SOFTWARE

This manual must be read by every person who is or will be responsible for using the

Elveflow software development kit (SDK).
@ Due to the continual development of the products, the content of this manual may not

correspond to the new software. Therefore, we retain the right to make adjustments
without prior notification.

Important SDK safety notices:

1. The SDK gives the user complete control over Elveflow products. Beware of pressure limits for containers, chips and
other parts of your setup. They might be damaged if the pressure applied is too high.

2. Use a computer with enough power to avoid software freezing.

If these conditions are not RESPECTED, the user is exposed to dangerous situations and the instrument can undergo
permanent damage. Elvesys and its partners cannot be held responsible for any damage related to the misuse of the instruments.
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Getting started

Elveflow proposes a standard development kit for LabVIEW, C++, Python and MATLAB

The following sections will guide you through the steps to add a new instrument or sensor, explore its basic and advanced
features and use it with other instruments to automate your experiment.

Before starting P4 v4

To prevent backflow in the pressure regulator,
always place liquid reservoirs under the
instrument (OB1, AF1..)

ELVET

in.nwL -
i ERE
o NG

Specific Guides for Elveflow Instruments

User guides are available for every Elveflow instrument. Check the dedicated guide to correctly set up your experiment before
using the Elveflow Smart Interface.

Important remarks

For all programming languages:

e If MUX Distribution/Distributor/Recirculation/Injection or BFS are used, FTDI drivers are
required (http://www.ftdichip.com/Drivers/D2XX.htm). You can find these drivers in the same
folder the ESI is installed. Default location would be C:\Program Files (x86)\Elvesys\driver
(look for driver_MUX_distAndBFS.exe).

e Elveflow Smart interface has to be installed to ensure the installation of every resource
required to communicate with the instrument. For X64 libraries, LabVIEW X64 Run-time
should be installed. It is included in the installation file (Extra Installer for X64 Libraries)

e Do not simultaneously use the ESI software and the SDK, some conflict would occur.

e For X64 libraries running on an AMD computer, the impossibility of communicating with
instruments has been occasionally reported. Contact us if it is the case. The only fix found so
far is to set the environment variable MKL_DEBUG_CPU_TYPE to 4.

e Using the SDK requires some knowledge regarding the development tools that will be
used (LabVIEW / MATLAB / Python etc ...). To ensure the best possible experience, Elveflow
already provides lots of valuable information (comments in code, examples, etc...).

Feel free to read the comments and modify the example according to your specific situation.
If you still find yourself lacking answers, then we'd be happy to open a consulting request,
and bring you the specific support you need.

Elveflow Knowledge Base: https://support.elveflow.com/support/home Support: customer@elveflow.com 5
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e The SDK user experience strongly depends on the drivers and software environment.
Depending on the computer environment where ESI or the SDK is installed, the computer
might prompt some errors that are correlated to a lack of compatibility that is beyond our
control. This kind of problem occurs especially when some components are already installed
on the targeted computer.

Quickstart

1. Read the SDK User Guide,

2. Install ESI software anyway (this will install some required components that will be used

with SDK),

Open the SDK.zip folder that is located in the ESI software folder,

Choose the development tool that's right for you (LabVIEW / MATLAB / Python etc ...),

5. Open the appropriate folder and try to run the example having read the comments and
modified the necessary elements described in the SDK User Guide (path, instrument name,
etc..):

a. If the example works, you have all the key information required to control the
instrument in your personal program.

b. If the example does not work, we can explain to you how to make it work.

c. If you have difficulties and would like to have tailor-made assistance, we can send
you a specific support offer designed to your specific needs.

> w

Such as
e the SDK function you're using: e.g. OB1_init.vi
e the version of the SDK are you using: e.g. V3.06.00
e your Windows version: Windows 7 32-bit, or Windows 10 64-bit ?
e the environment you're using e.g. e.g. LabVIEW dev 2018.
e the elveflow device(s) you will use this code with (eg.

0B14000452042983 with a MUX-D-42989).
e etc... (add any relevant information you may have).

Where to find the Elveflow software development kit (SDK)

The Elveflow Software Development Kit latest stable version can be downloaded from the Elveflow website,

To alleviate bandwidth and access issues, two links for the same file are provided. The mirror link is the same file hosted on
another server. In that way you always have an accessible version to work with, 24/7.

You can also find the ESI in the same zip archive file.

Elveflow Knowledge Base: https://support.elveflow.com/support/home Support: customer@elveflow.com 6
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Do not install the SDK directly from the Zip file, and do not install directly from a USB key, this is likely
to cause issues. Always copy the ESl.zip source to your computer, then unzip it before launching the
installation process.
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LabVIEW’s SDK programming

All VI are included in ElveflowLLB.llb file.
For every instrument, we provide an example to show how to use the SDK LabVIEW.

__AF1_Example__.vi for AF1, __F_S_R_Example__.vi for Flow Reader or Sensor Reader, __MUX_D-R-I_Example__.vi for MUX
Distribution/Distributor/Recirculation/Injection, __MUX_Example__.vi for other MUX series, and __OB1_Example__.vi for OB1.

0B1:

All the available VI for the programming of a customized LabVIEW program are used in the VI “_OB1_Example.vi” contained in
the LLB library “ElveflowLLB.llb".

The structure of the main VI you would develop including Elveflow instruments should follow the same workflow as represented
in the following figure. Using this workflow, you will start with a configuration and a calibration before starting to operate the
OB1 and its connected sensors. Then, you can perform your instrumentation using the functions represented in the “main
working loop”.

After finishing, please remember to close the OB1 reference using OB1_Close.vi

S —— /o ,

1 | Configuration Calibration Main working loop Close OB1 : WORKFLOW
I I —_———
— Initalize OB1: ___Calibrate: U -LOBI_CIose.vi

OB1_initwi OB1_Calibration.vi —— Set pressure:

___Add sensors: — save Calibration: To all channels at once:

OB1_Add_Sensor.vi 0OB1_Set_All_Pressure.vi
- Calibration_Save.vi - T~

To one channel at a time:
OB1_Set_Pressure.vi

— Load Calibration:

Calibration_Load.vi
—— Get Pressure :

OB1_Get_Pressure.vi

____ Get sensordata:
OB1_Get_Sensor_Data.vi

—— Trigger:
Set trigger Out state:
OB1_Set_Trigger.vi

Get Trigger EXT state:
OB1_Get_Trigger.vi

Figure 1 Typical workflow of a custom OB1 program representing the different types of the OB1 SDK VIs

New from 3.06.00: The main working loop can be simplified with a new set of functions to launch a
remote control and monitoring loop. Start the loop calling OB1_Start_Remote_Measuing.vi and stop the
loop calling OB1_Stop_Remote_Measuing.vi. You can access the device while this loop is running with the
set of remote Vls. Do not access the device with non remote VIs while you are still in remote mode. This
remote feature also allows users to easily configure PID loops between devices.
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-I Main working loop H ﬁ:;ss
Normal workflow U

Remote workflow o= — 1
. PID module - Other Instruments

SDK feature

Read
measureament

q Start _,—’\ Update

Read last
measurement:

OB1_Read_Remote_Channelw

Write next target:

OB1_Set_Remote_Tamgetvi

User
Access

QP1_Start Remote_ Measuingv 0B1_Etop Femcte_Measuing i

Trigger:

DE1 Update Rernote Trggers i

Figure 2 Difference between the normal workflow and the remote workflow

A description of each VI can be found in the table below or by using the “context help” window in LabVIEW.

Icon File name Description

Configuration

Initialize OB1 with the device reference and the type of

device reference LUFLO OB1 cluster (out)
- s regulators to be used. This VI generates an identification
regulator type error_out OB1_initvi 9 .g
error in = cluster of the OB1 to be used in other Vls.

Add a sensor (flow or pressure) connected to the OB1.
You must define the type of sensor (digital or analog),
the channel it is connected to, the sensor type
(80uL/min.... etc.) and the type of fluid for calibration.

For digital sensors, the sensor type is automatically

OB1_Add_Sensor.vi

FSens_Digit_Resolution
Digital/Analog

OB cluster (in) OB cluster (out) . | detected. For other sensors, these parameters are not
Channel_1_to_4 OB1_Add_Sensor.vi . . . .
Custom_Sensor_Voltage in (5... error out considered. In case the sensor is not compatible with the
Sensor type OB1 version, or no digital sensor is detected, a pop-up
FSens_Digi??arl:E will inform the user.
The Custom_Sensor_Voltage in can be set from 5 to 25V
and is used to set a voltage for custom analog sensors
(works only for OB1 from 2020 and after).
Elveflow Knowledge Base: https://support.elveflow.com/support/home Support: customer@elveflow.com 9
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Calibration

OB1 cluster (in)
Ref num to Slide

error in =

LVFLOW
CEA ] . .
= Calibration
b error out

OB1 cluster (out)

OB1_Calibration.vi

Launch a new OB1 calibration and return the calibration
array.

Ref num to Slide
calibration.

Once the calibration is done, a cluster of calibration data
is generated as an output to use for pressure control.
Before Calibration, ensure that ALL channels are
properly closed with adequate caps.

indicates the progress of the

Path
Calibration =
Error in ==

error out

Calibration_Save.vi

Saves the actual calibration to the desired path. The
function prompts the user to choose a path if no path is
specified.

Path LYFLOW - Calibration

CELIE  [-eeeeeeee : -
i -oAR - file load 7
Error jn o] oo :

= grror out

Calibration_Load.vi

Load the calibration file located at Path and returns the
calibration parameters in the Calibration cluster.

The function asks the user to choose the path if Path is
not valid, empty or not a path. The function indicates if
the file was found

Operation

calib cluster
OB1 cluster (in)
Pressure
Channel_1_to_4
Error in

error out

0B1 cluster (out)

OB1_Set_Pressurewi

Set the desired value of pressure in the desired channel.
Must use the Calibration cluster and the OB1 cluster for
the setting of pressure to work properly.

calib cluster
0B1 cluster (in) OB1 cluster (out)
Pressure Array
. g errar out
Error in ==

OB1_Set_All_Pressur
ewvi

Works similarly as the vi "OB1_Set_Pressure.vi" except
that it sets all the target values of pressure at once
using an array as input. This vi needs the calibration and
OB1 clusters.

Calibration s 7
OB1 cluster (in) i
Channel_1_to_4

Acquire_Data - §
EFTQT i mo .

Preszure
B errior in

= JB1 cluster (out)

OB1_Get_Pressure.vi

Read the pressure of a selected channel.

As with get-sensor_data, if Aquire_Data is TRUE, values
of all regulators and analog sensors are read at once.
Thus, to save computational time, you can set the value
on FALSE for the other channels and iterations.

0B1 cluster (in)
Channel_1_to_4

: Sens_Data
Acquire_Data -

e epror out

0B1 cluster (out)

OB1_Get_Sensor_Da
tawi

Read the sensor data on the requested channel. This
function only converts data acquired in these units: flow
rate: ul/min, pressure: mbar

“Acquire_Data” works as described in the above
description of OB1_Get_Pressure.vi. For Digital Sensors,

. g error out
error in (no error) ==

eror in this parameter has no impact
NB: For Digital Flow Sensor, if the connection is lost, the
OB1 will be reset and the returned value will be zero.
OB1 dluster {in) OB1 cluster (out) Set the trigger Out (EXT) of the OB1
Trigger OB1_Set_Triggervi | 0=>Low(0V)

1=>High(3.3V)

OBA cluster (in}
Trigger_out

Error in 1
= grror out

OB cluster (out)

OB1_Get_Trigger.vi

Get the state of the trigger IN (INT). If nothing is
connected it returns a High state.

O=>Low(0V)

1=>High(3.3V)

Remote Operation

Elveflow Knowledge Base: https://support.elveflow.com/support/home Support: customer@elveflow.com 10
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calib cluster
0B1 cluster (in)

error in (no error)

OB1 cluster (out)

error out

OB1_Start_Remote_M
easuing.vi

Start a control & monitoring loop in the background,
which automatically reads all sensors and regulators. No
direct call to the OBl can be made until the Stop
measuring vi is called. Until then only vi accessing this
loop (read channel, set target, triggers) are
recommended. Only 10 OB1 can be remotely controlled
at the same time

QB1 cluster (in)
Channel (1-4)
error in (no error) =

QB1 cluster (out)
Regulatar
Senzor

error out

OB1_Read_Remote_C
hannel.vi

Read the measured regulator and sensor values from the
background control & monitoring loop

0B1 cluster (in)
Target

Channel (1-4)
error in (no error)

0B1 cluster (out)

error out

OB1_Set_Remote_Tar
getvi

Change, in the running control & monitoring loop, either
the regulator target or the target of the PID module if a
PID loop is configured.

Warning: the target units may vary. If the channel has a
flow sensor and the PID is running in the loop, then the
target will be a flow. Otherwise the target is a pressure

QB1 cluster (in)
Trigger in
error in (no error) =

OB1 cluster {out)
Trigger out

o= grror out

OB1_Update_Remote
_Triggers.i

Set the input trigger and get the output trigger of the
OB1 in the running control & monitoring loop.

QB1 cluster (in)

error in (no error)

QOB1 cluster (in)

Errarin

LVFLOW
QB

OB1 cluster (in)

Error in

0B1 cluster (out)

error out

error out

OB1 cluster (out)

error out

OB1_Stop_Remote_
Measuing.vi

OB1_Closewi

OB1_Resetwvi

Stop the background control & monitoring loop

Close the communication with the OB1 defined by its
appropriate cluster.

Warning: advanced feature. Reset OB1 communication
for pressure and flow.

QB cluster (in)
Channel_1_to_ 4
error in (no error) ==

QB cluster (out)

error out

OB1_Reset_Sensor.vi

Warning: advanced feature. Reset digital sensor
communication from the selected channel. Select again
resolution and calibration type (H20/Isopro).

Elveflow Knowledge Base: https://support.elveflow.com/support/home
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AF1:

AF1 has the same basic functions as an OB1. Thus, it is composed of the same kind of SDK Vls. Please see the example VI
“_AF1_Example.vi” contained in the LLB library “ElveflowLLB.llb” for a practical use of all the available AF1 development Vls in
one example. There are some Vls that are jointly used for OB1 and AF1 handling (Calibration_Save.vi and Calibration_Load.vi). A
schematic description of the working example and the four groups of Vis is illustrated in the following figure.

|

I | Configuration HW Main working loop IWORKFLOW

s . . - —— . _ _ _ — — |
— New Calibration: U

AF1_Calibration.vi —Set pressure:

Initialize AF1: AF1_Set_Pressure.vi
AFL_init.vi

Close AF1 communication:
AF1 Close.vi

— Save Calibration:

Calibration_Save.vi Get Pressure :

AF1_Get_Pressure.vi

L Load Calibration:

Calibration_Load.vi Get flow rate:

AF1 Get Flow.vi

Trigger:

Set trigger Out state:
AF1_Set Trigger.vi

Get Trigger EXT state:
AF1_Get_Trigger.vi

Figure 2 Typical workflow of a custom AF1 program representing the different types of the AF1 SDK functions

New from 3.06.00: The mainworking loop can be simplified with a new set of functions to launch a
remote control and monitoring loop. Start the loop calling AF1_Start_Remote_Measuing.vi and stop the
loop calling AF1_Stop_Remote_Measuing.vi. You can access the device while this loop is running with the
set of remote VIs. Do not access the device with non remote VIs while you are still in remote mode. This
remote feature also allows users to easily configure PID loops between devices.

7
-[ 4F "—"‘e\\lu H User
Main working loop Accass
b/a
Mormal workflow k—-“’

Remote workflow [ =1
PID module - Qther Insfruments

il "
Remole loop ,/m

Reaad

SDK featurs

Lger
Access
L
! t_Fr Wﬂ?ﬂ_nm target: : -
-if'g.g“"_.,__ )
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A description of each VI can be found in the table below or by using the “context help” window in LabVIEW.

lcon

File name

Function

Configuration

DevName_in
Pressure_Regulator

== AF1_Cluster_out

error out

Initialize AF1 with the device reference and the
type of regulator and sensor to be used. This

Sensor AF1_initvi VI generates an identification cluster of the
error in (No error) = AF1 to be used with other Vls.
AF1 can only work with analog flow sensors.
Calibration

AF1_Cluster_in
Ref num to Slide
error in =

= AF1_Cluster_out
__E=Calibration
See grror out

AF1_Calibration.vi

Launch a new AF1 calibration and return the
calibration cluster.

Ref num to Slide indicates the progress of the
calibration.

Once the calibration is done, a cluster of
calibration data is generated as an output to
use for pressure control.

Before Calibration, ensure the channel is
properly closed.

Path e~

Saves the actual calibration to the desired

. N i T path. The function prompts the user to choose
Cahbrahqn Error out Calibration_Save.vi a path if no path is specified.
error in ==
. . Loads the calibration cluster from a selected
Path LVFLOW Calibration h
" file load 7 path.
Error in o] oo ! ! ' Calibration_Load.vi This VI asks the user to choose the path if Path
e g rror out

is not valid or empty.

Operation

calibration cluster ;
Al:'l_chlstef_-'l R | L DY) e

AF1_Cluster_out
Pressure
. ] error out
error in ==

AF1_Set_Pressure.vi

Set the desired value of pressure in the desired
channel. This vi needs the Calibration cluster
and the AF1 cluster for the setting of pressure
to work properly.

Calibration
AF1_Cluster_in
Integration time
Error in ==

AF1_Cluster_out
Pressure
== grror out

AF1_Get_Pressurewvi

Read the pressure of the AF1 with a certain
integration time. Calibration cluster is
required.

Pressure unit: mbar.

AF1_Cluster_in mes=== LUFLOY S AF1_Cluster_out
AP
Flow

. GET
EFTQr [ s [T —
foc grror out

AF1_Get_Flow.vi

Get the Flow rate from the flow sensor
connected on the AF1. Units: ul/min

Elveflow Knowledge Base: https://support.elveflow.com/support/home
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Set the trigger Out (EXT) of the AF1

AF1_Cluster_in LuFLOW AF1_Cluster_out 0=>Low(0V)
Trigger AF1_Set Tri . -
error in e error cut _Set_Trigger.vi 1=>High(5V)
Get the state of the trigger In (INT). If nothing
AF1_Cluster_in LyrLOn AF1_Cluster_out is connected it returns a High state.

Error in

: Trigger AF1_Get_Trigger.vi 0=>Low(0QV)
== grror out 1=>High(5V)

Start a control & monitoring loop in the
background, which automatically reads all
sensors and regulators. No direct call to the AF1
AF1 cluster (out) |JAF1_Start_Remote_Measuing. |can be made until the Stop measuring vi is
Vi called. Until then only vi accessing this loop
(read channel, set target, triggers) are
recommended. Only 10 AF1 can be remotely
controlled at the same time

calib cluster
AF1 cluster (in)

error in (no error) error out

AFT cluster (in)

LYFLOW

AF1 cluster (out)
vt m— 1~ Regulator Read the measured regulator and sensor values

- 2rer':r°c':ut AF1_Read_Remote_Channelvi from the background control & monitoring loop

EITOr IN (NO EFfQr) weommms

Change, in the running control & monitoring
loop, either the regulator target or the target of
AF1 cluster (out) the PID module if a PID loop is configured.
error out AF1_Set_Remote_Target.i Warning: the target units may vary. If the
channel has a flow sensor and the PID is
running in the loop, then the target will be a
flow. Otherwise the target is a pressure

AF1 cluster (in)
Target
error in (no error) ==

Set the input trigger and get the output trigger

AF1 cluster (out) of the AF1 in the running control & monitoring

AF1 cluster (in) .
Triggerin I _| ‘T :- Trigger out AF1_Update_Remote_Trigger loop.

error in (no error) = o= grror out s.vi

LYFLOW

Stop the background control & monitoring loop

AF1 cluster (in) E;Tﬁ AF1 cluster (out) AFl_Stop_Remote_Measuing

error in (no error) error out Vi

AF1_Cluster in ==———Jumm Close the communication with the AF1 defined

. g[‘ngb AF1_Closevi by its appropriate cluster.
Error in error out
Elveflow Knowledge Base: https://support.elveflow.com/support/home Support: customer@elveflow.com 14
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FSR and old version of the MSR:

All the available vi for the programming of a customized LabVIEW program are used in the VI “_F_S_R_Example.vi” contained in
the LLB library “ElveflowLLB.llb".

There are three available VI's that can be used when using the sensor reader (FSR or old MSR).

Icon File name Description

Initiate the communication with the FSR

Device_M i F SR t
T:r::;r :;;:‘:: —-fype_ou (MSR). This VI generates an identification
" error in == error out F_S_R_Init.i cluster of the instrument to be used with other
Vls.
F_S_R_type_in F_S_R_type_out Read the sensor data on the requested
Channel 1 to 4 — output F S R Get Datavi channel with a unit of flow rate in pl/min.
error in == been grror out - - ’
F_5_R_type === LUFLOW Close the communication with the sensor
- - = F READF
. CLOZE ; F S R Closevi reader and free the resources.
ETOr N =o=oo=] oo EFFOr au —>-R_ :

Important notes:
- Flow reader can only accept Flow sensors.

- Sensors connected to channel 1-2 and 3-4 should be the same type otherwise they will not be considered and the user
will be informed by a prompt message.

- Sensor reader and Flow reader cannot read digital sensors.

MSRD:

All the available vi for the programming of a customized LabVIEW program are used in the VI “_M_S_R_D_Example.vi” contained
in the LLB library “ElveflowlLLB.llb".

There are four available VI's that can be used when using the sensor reader which is able to read digital sensors. If your sensor
reader is new, it is a MSRD. These VI do not work with FSR or old MSR.

New from 3.06.00: The mainworking loop can be simplified with a new set of functions to launch a
remote monitoring loop. Start the loop calling M_S_R_D_Start_Remote_Measuing.vi and stop the loop
calling M_S_R_D_Stop_Remote_Measuing.vi. You can access the device while this loop is running with
the set of remote VIs. Do not access the device with non remote VIs while you are still in remote mode.
This remote feature also allows users to easily configure PID loops between devices.
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4 Main working loop H Egz;ss
Normal workflow U

Remote workflow . = L
. PID module B Other Instruments
Remote loop m
Read
' User
——" Update
4 " Access
Read last
measurement:
M_5_R_D_Read_Remote_Channel
"
M_5_R_D_Start_Resmabe_Measuin M_5_R_D_Stop_Rermote_Measuin
gl gwi
Icon File name Description
Configuration
Initiate the communication with the MSR.
Sensor type has to be defined here and in the
M_S_R_D_Initxi M_S_R_D_Get_Data.vi. This VI generates an
device reference M_5_R.D cluster (out) L identification cluster of the instrument to be
sensor_type_in t M_S_R_D_Imt.w .
Custom_Sensor_Voltage_in (5... Error au used with other Vls.
errerin The Custom_Sensor_Voltage_in can be set
from 5 to 25V and is used to set a voltage for
custom analog sensors.
Add a sensor (flow or pressure) connected to
the OB1. You must define the type of sensor
(digital or analog), the channel it is connected
FSens_Digit_Resolution [3] to, the sensor type which has to be the same
Digital/Analog [7] as for the Init step (80uL/min.... etc.) and the
M_5_R_D cluster (in} [11] seoeocoofiiieseeees [3] M_S_R_D cluster (out) tvpe of fluid for calibration
Channel_1_to_4 [10] [0] error out M_S_R_D_Add_Sensor ypeor ) .
Sensor type {g} For digital sensors, the sensor type is
FSEH;_D@E?;:; [6] automatically detected. For other sensors,
these parameters are not considered. In case
the sensor is not compatible with the MSRD
version, or no digital sensor is detected, a
pop-up will inform the user.
Operation
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M_S_R_D cluster (in) [11]
Channel_1_to_4 [10]
error in [8] =

[3]1 M_S_R_D cluster {out)
_—[2] Sens_Data
=[] error out

M_S_R_D_Get_Data.vi

Read the sensor data on the requested
channel with a unit of flow rate in pul/min and
pressure in mbar.

M_5_F_D cluster (in)
Channel_1_to_4

OM/OFF

Error in

M_5_R_D cluster (in)

error in (no error)

M_S_R_D cluster (out)

error aut

M_5_R_D cluster (out)

errar aut

M_S_R_D_Set_Filters.vi

M_S_R_D_Start_Remote_
Measuing.vi

Set filter for the corresponding channel.

Start a monitoring loop running in the
background which automatically reads all
sensors. No direct call to the MSRD can be
made until the Stop measuring function is
called. Until then only functions accessing this
loop (read channel) are recommended. Only 10
MSRD can be remotely controlled at the same
time

M_5_F_D cluter (in)

| FREAD |

M_S_R_D cluter (out)

Channel (1-4)
error in (no error)

CHAN

Sensor
error out

M_S_R_D_Read_Remote_
Channel.vi

Read the measured sensor values from the
background monitoring loop.

M_5_R_D cluster (in)

error in (no error)

M_5_R_D cluster (in) [11]

error in [8]

M_5_R_D cluster (in)

Errorin

M_5_R_D cluster (out)

error cut

LUFLOW
MERDET)
CLOSE

[0] error out

LUFLOW

M_5_R_D cluster (out)

error out

M_S_R_D_Stop_Remote_
Measuing.vi

M_S_R_D_Close.i

M_S_R_D_Reset.vi

Stop the background monitoring loop

Close the communication with the sensor
reader and free the resources.

Warning: advanced feature. Reset MSRD

communication.

M_5 R_D cluster (in)
Channel_1_to 4 - |
error in (no error) =

LUFLOW
MERD
RESET

SEMEOF]

M_5_R_D cluster (out)

error aut

M_S_R_D_Reset_Sensor.
Vi

Warning: advanced feature. Reset digital
sensor communication from the selected
channel. Select again resolution and

calibration type (H20/Isopro).

Elveflow Knowledge Base: https://support.elveflow.com/support/home

Sensors connected to channel 1-2 and 3-4 should be the same type, otherwise they will not
be considered, and the user will be informed by a prompt message.
Sensor type has to be declared in the Init and in the Add Sensor step and has to be the

same for both.
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BFS:

Please see the example file “_BFS_Example.vi” for a standard usage of the available BFS VI's. As with other instruments, there are
three steps for programming: Initialization, instrumentation and resource liberation. Please note that for this particular sensor, in
order to measure the flow rate (uL/min), you must first measure the volumetric mass density (g/L).

New from 3.06.00: The mainworking loop can be simplified with a new set of functions to launch a
remote monitoring loop. Start the loop calling BFS_Start_Remote_Measuing.vi and stop the loop calling
BFS_Stop_Remote_Measuing.vi. You can access the device while this loop is running with the set of
remote Vls. Do not access the device with non remote Vs while you are still in remote mode. This remote
feature also allows users to easily configure PID loops between devices.

-I Main working loop H f: :;SS
Normal workflow U

Remote workflow o= =" 2
- PID madule - Other Instruments
________________ Remote loop <7 _t S
Read
measurement SDK feature

| ] User
Start [y Update
= prp Tiiandl me— Access
Read last
measurement:
BFS_Read_Remote_Channely
Update acquisition
BFS_Start_Remote_Measuing v settings: BFS_Stop_Remote_Measuingy
BFS Char ge_Hemate Faramsiai
The table below gives a description of each vi.
Icon File name Description
Configuration
VISA resource name = BFS_Out Initiate the communication with the BFS sensor
it Vi d gets the actual fi ti L
error in error out BFS_Init.vi and gets the actual sensor configuration (scale)
Elveflow Knowledge Base: httns://support elveflow. com/support/home Support: customer@elveflov.com 18
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Operation

BFS_type_In

error in (no error)

BFS_type_Out
Density_g_L
= grrar out

BFS_Get_Density_val.vi

Get the actual volumetric mass density (g/L).
This operation is required in order to obtain the
flow rate.

BFS_type_In

LUFLOW

error in (no error)

BFS_type Out
Measure Direct

b error out

BFS_Get_Flow_val.vi

Measure the fluid flow in puL/min. You have to
measure the density beforehand so that flow
measurement works properly. Please ensure
that the target fluid is inside the BFS when
measuring the density. If you get -inf or +inf, the
density wasn't correctly measured.

BF5_type_In

error in (no error)

BF5_type Out
Temperature_deg_C_
bres epror out

BFS_Get_Temperature_val.vi

Measure the fluid temperature in °C.

BFS_type_In
Sensor_Filter_0_to_1

errorin (no error) ==

BF5_type_Out

error cut

BFS_Set_Filter_val.vi

Set the instrument’s filter. Default value is “0.1".

Maximum filtering value (slow response):
0.000001

Minimum filtering value, no filter (fast response
time): 1.

LVFLOW S

EFZD0
EERQING

BFS_type_In

errorin

Filter (0,1)

BFS cluster (in) =
Measure density -
Measure temperature
error in (no error)

BFS_type_Out

error out

BFS cluster (out)

error out

BFS_Do_Zeroing.vi

BFS_Start_Remote_Measuing.vi

Perform zero calibration of the BFS. Ensure that
there is no flow when performed; it is advised to
use valves.

The calibration procedure is finished when the
green LED stops blinking.

Start a monitoring loop in the background which
automatically reads all sensors. No direct call to
the BFS should be made until the Stop
measuring function is called. Until then only vi
accessing this loop (read channel, set params)
are recommended. Only 10 BFS can be remotely
controlled at the same time

BFS cluster (in)

error in (no error)

BFS cluster (out)
Flow (pL/min)
Density (g/L)
errar aut
Temperature (°C)

BFS_Read_Remote_Channel.vi

Read the measured sensor values from the
background monitoring loop,

If the Measure Density ? or Measure
Temperature ? parameters are set to FALSE,
then the corresponding indicator will return 0.

Measure temperature? -
BFS cluster (in] =

Filter {0,1]

Measure density?
error in (no error)

== BFS cluster (out)

error out

BFS_Change_Remote_Params.vi

Change the BFS acquisition parameters.

BFS cluster (in)

error in (no error)

BFS_In

LYFLOW
EFS
CLOSE

Error in

BFS cluster (out)

error out

error out

BFS_Stop_Remote_Measuing.vi

BFS_Close.vi

Stop the background monitoring loop

Close the BFS communication and free the
resource.
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MUX D-R-1 (DISTRIBUTION, DISTRIBUTOR, RECIRCULATION or INJECTION):

Please see the example file “_ MUX_D-R-I_Example.vi” for a standard usage of the available MUX D-R-| Vls. The following table

gives a description of the MUX D-R-| Vls.

Icon File name
VISA In m UK _D-R-_out
rLL DFiI MUX_D-R-I_Initvi
error In START error Cut
MUX_D-R-I_in LyFLOV MUX_D-R-l_out | MUX_D-R-I_SetValvevi
Valve number - B
' e YALVE faocrorre error Out
Rotation :
error [n s .
MUK_D-R-1in W—L MUK _D-R-1_out
crror In W selected_Valve | MUX_D-R-I_GetValve.i
b grror Qut
MUX_D-R-1_in LUFLOY = MUX_D-R-l_out | MUX_D-R-I_SendCommand.v
Action Answer i
error [n = b error Cut

MUX_D-R-in mﬁiﬂ
L DRI
CLOSE

error In

MUX_D-R-I_Close.i

error Cut

Elveflow Knowledge Base: https://support.elveflow.com/support/home

Function

Establish
Distribution/Distributor/Recirculation/Injection.
You must input a VISA reference and select the
COM port.

Switch the MUX
Distribution/Distributor/Recirculation/Injection
to the desired valve.

For MUX Distribution 12, between 1-12.

For MUX Distributor (6 or 10 valves), between
1-6 or 1-10.

For MUX Recirculation 6 or MUX Injection (6
valves), the two states are 1 or 2.

connection with MUX

Rotation indicates the path the valve will
follow to select a valve, either shortest,
clockwise or counter clockwise.

Get the current valve number. If the valve is
changing, function returns 0.

IThis function only works for MUX Distribution
12 or Recirculation 6!

Get the Serial Number or Home the valve.
Remember that Home the valve takes several
seconds.

Home the valve is necessary as an initialization
step before using the valve for a session.

Close the communication with the MUX
Distribution, Distributor, Recirculation or
Injection and free the VISA resource.
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Other MUX Series:

The MUX Series encompasses three instruments: MUX CROSS CHIP, MUX FLOW SWITCH and MUX WIRE. They are grouped
together here because they use the same VIs to start and end the communication. The table below gives the description of each
VI. The example VI “_Mux_Example_.vi” illustrates the usage of all these ViIs.

Instrument Icon and VI name Description
MUX_G_Init.vi Initializes the instrument using the device name
Deviame N MUX_type and returns the identification cluster.
ErFor in error out
MUX_G_Close.vi Closes the task and releases the allocated
MUX_type resources.
Error in error out
Common to all MUX -
Series MUX_G_Set_Trigger.vi Set the trigger Out (EXT)
_ O0=>Low(0V)
Mux—tfj'l_p,'a (in) == 'FL':""" """" MUX_type (out) 1=>High(5V)
el — i — error out
errar in ==
MUX_G_Get_Trigger.vi et the state of the trigger In . If nothing is
_G_Get_Trigg Get the state of the tri In (INT). If nothing i
MUX_type (in) E— MUX_type (out connected it returns a High state.
- _ o Trigg_er O=>Low(0V)
EITorin _ H
== error out 1=>High(5V)
MUX_G_Wire_Set_Valve_Array.vi Set the valve array of the MUX Wire. The Valve
MUX WIRE MUX_type (in) =8 MUX_type (out) array is a 1x16 matrix of booleans representing

MUX_Wire_Valves_type
error in =

error out

the valves connected to the instrument (TRUE for
open and FALSE for close).

MUX_G_Set_Valve_Array.vi

Set the valve array of the instrument. Valve array
here is a matrix of 4x4 booleans that control the

MUX FLOW SWITCH MUX _type (in) MUX_type (out) internal  valves. An ON value opens the
Valves «# . . .
error in = error out corresponding internal valve and lets the fluid

flow.

MUX_G_Set_Valve.vi

Set the state of one valve of the instrument using
the Input and Output parameters. These
parameters correspond to the fluidic inputs and

Open/Close
MUX CROSS CHIP MUX_type (in) s LirLov S MUX_type (out) | OUtPUts. -
Input = —zer & | error out This function has the particularity to open and
Ouput close the communication channel on each call. You
Errar n ===

can then use it without initialization or closing
steps.
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Remote PID:

If you configure any of the compatible instruments (OB1, AF1, MSRD, BFS) in the remote mode, where the acquisition is run
autonomously, you will also be able to configure, start and stop PID loops between these instruments without having to write the
code itself of the loop. A fully working flow regulation can be started with an OB1 and an MFS with a single function call.
Subsequent modification of the PID target is achieved in the remote loop of the device controlling the pressure/flow. A PID loop
can be started on a single remote loop if the device can regulate the pressure/flow and a sensor is also connected to it.

Remote loop m

Read Write
measurement |7 Target SDK feature
PID module
Device 1 sensor: device 2
regulator: device 1 PID loop
[
P:10
Device 2 1:0.1
________________ Remote loop N
Read Write
measurement Target SDK feature

S

In this figure, we consider the example of two devices both capable of pressure control and sensor reading. These two devices are
configured in remote mode and therefore measure the sensor, then update the pressure automatically. By calling add_PID
between device 1 and device 2, the measurement from the sensor of device 2 is broadcasted to the remote loop of device 1. A PID
loop is then continuously running across the two remote loops and can be stopped, modified or reset on demand.

Pl or PID? The current SDK only allows Pl parameters at the moment. Users who need to use the

derivative term can use their own PID loop instead.

Icon File name Description

Configuration

Elveflow Knowledge Base: https://support.elveflow.com/support/home Support: customer@elveflow.com 23

Elveflow, plug & play microfluidics / Microfluidics innovation center. All rights reserved.


https://support.elveflow.com/support/home
mailto:customer@elveflow.com

Elveflow User guide

 software Development Kit

1 (0.01) Add a PID loop between a regulator and a sensor.

P (10 The PID loop can later be called with the device

Cluster Regulator hosting the regulator coupled with its channel (if

Channel Regulator e error out ) the device has more than 1). Only works when

Cluster S‘E“s“rmj PID_Add.vi using the remote measurement vi.
error in (no error)
Channel Sensor
Operation

Adjust the running status of a PID loop. The PID
Cluster Device (out) . . . .
- PID found? loop is chosen based on the input device hosting the
== error out PID_Set_Running.vi regulator coupled with the regulator channel (if the
device has more than 1). Only works when using the
remote measurement vi.

Cluster Device (in)
Regulator Channel
Running -

Errer in (no error) == .

P (0,01)
Cluster Device (in) =———————{ T
Regulater Channel

_ Adjust the PID parameters of a PID loop. The PID
;,_E:;T:LE::'CE (out) loop is chosen based on the input device hosting the

Reset? —§ e error out PID_Set_Params.vi regulator coupled with the regulator channel (if the
error in (”"I ;‘;’gg """ : device has more than 1). Only works when using the
' remote measurement vi.
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C++, MATLAB and Python SDK programming:

For C++, MATLAB, and Python programming languages, two C++ DLL libraries common to all languages are available. One for
x64 and one for x32 operating systems (DLL32 and DLL64 folders). These libraries (Elveflow32.dll and Elveflow64.dll) contain
all the needed functions for your custom software development and integration of Elveflow instruments.

Since the source library is the same for each programming language (C++, MATLAB, and Python), the SDK functions are the same
for each language and will be described only once in this guide. Please see the appropriate section for a complete description of
all the available functions.

Due to their difference in operation, a description of the essential differences between each SDK'’s language will be described in
the next section. They will allow you to quickly grasp the specifics of each language and to start developing your custom
software.

Finally, at the end of this document, you can find an exhaustive list of constants and prototypes. You can also find a list of errors
with their corresponding signification.

e Instruments are designated using their device name. The device name can be known and
changed using National Instruments Measurement and Automation Explorer (NI MAX). The NI
MAX Software should be automatically installed with Elveflow Smart Interface.

e The function “Check_Error” or “CheckError” is common for all the instruments. It is used to check
errors from all functions, it uses LabVIEW errors that could be checked on the internet.

e An example function that could be used for feedback control is included in all libraries as an
illustration only (see the specific prototype). It is provided as an example to help you create your
own regulation system. Alternatively the remote mode, available for OB1, AF1, MSRD and BFS
devices from V3_05_04, enables the library to handle the regulation, for the same device or
between different ones. See the OB1 example file.

Specifics of C++, MATLAB and Python SDK programming:

C++:

Not all compilers work with the DLL. Visual studio works.
An example has been written for every instrument, to show how to use every function of the

SDK. These examples are included in the SDK folder
(-..\DLL64\Example_DLL64_Visual_Cpp\ElveflowDLL\OB1.cpp for example).

e Please remember to add the directory that contains the DLL library in Visual studio or another
compiler.

o Please remember to include the “Elveflow64.h” located in the DLL library to the source code
you are developing. It contains all the constants’ definition, aliases and functions.

Example using visual C++:

Some complete examples are compiled and embedded within the SDK. Each example has a source code that allows to use all the
available SDK functions.

For x32 or x64 operating systems:

- ..\DLL32\Example_DLL32_Visual_Cpp\ElveflowDLL\Debug
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- ..\DLL32\Example_DLL32_Visual_Cpp\ElveflowDLL\Release

For x64 operating systems only:

- ..\DLL64\Example_DLL64_Visual_Cpp\ElveflowDLL\x64\Debug
- ..\DLL64\Example_DLL64_Visual_Cpp\ElveflowDLL\x64\Release

Those examples will not work properly for your specific device (because the device name and configuration are hard coded within
the code). However, because each example has a source code that allows to use all the available SDK functions, testing these
executables will allow you to see if the DLL is properly working.

Important! Remember to add the directory that contains the dll in the additional directory (project ->

property: C++ -> general -> additional Include Directories) and to include all files in the dll folder.

ElveflowDLL Property Pages ? x
Configuration: | Active(Debug) ~ | Platform: | Active(x64) ~ Cenfiguration Manager...
4 Configuration Properties Additional Include Directories D:\dev'\SDK\DI.LM'\ExampIe_DLLM_VisuaI_Cpp\EhrefloleL\dIIJ
General Additional £using Directories
Advanced Debug Informaticon Format Program Database for Edit And Continue (/Z1)
Debugging Support Just My Code Debugging Yes (/IMC)
VC++ Directories Common Language RunTime Support
4 C/C++ Censume Windows Runtime Extension
Suppress Startup Banner Yes (/nologo)

Be careful: Ensure that you are in Project properties, and not in one of the CPP file properties.

For release executable add /SAFESEH:NO to the linker (Project properties -> linker -> Command lines)
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ElveflowDLL Property Pages ? x
Configuration:  Active{Debug) ~| Platform: | Active(xt4) o Configuration Manager...
4 Configuration Properties All Options
General fOUT:"D:\dev\SDK\SDK_V3_05_00 - Copief: ADLLEME ple_DLL64 Visual_Cpp\EiveflowDLL'x64\Debug
Advanced \EhveflowDLL.exe" /MANIFEST /NXCOMPAT /PDB:"D:\dev\SDK\SDK_V3_05_00 - Copiefortests

\DLLE4\Example_DLL64 Visual_Cpp\EveflowDLL\x6\Debug\ElveflowDLL.pdb™ /DYNAMICBASE “kernel32.lib"
} ) "user32lib" "gdid2.lib" "winspoollib® "comdigl2lib" "advapi32.lib" “shell32.lib" "ole3Llib" “oleaut32.lib"
= "uuid.lib” "odbc32.Jib" "odbccp32.lib” /DEBUG /MACHINE:X64 /INCREMENTAL /PGD:"D:\devASDK
e \SDK_V3_05_00 - Copiefortests\DLLE4\Example_DLL64_Visual_Cpp\ElveflowDLL\x64\Debug)\EveflowDLL.pgd"
4 Linker /SUBSYSTEM:CONSOLE /MANIFESTUAC: “level="asInvoker' uiAccess="false™ /ManifestFile "x64\Debug
fal \EhveflowDLL.ex e.intermediate.manifest” /ERRORREPORT:PROMPT /NOLOGO /TLBID:1

Debugging

Input

Manifest File
Debugging

System
Optimization
Embedded IDL
Windows Metadata
Advanced

All QOptions
MammerTes

(3
I XML Document Generator
I Browse Information 5 :
b Build Events Additional Options Inherit from parent or project defaults [
b Custom Build Step l /SAFESEH:NO| |
I Code Analysis
< >

MATLAB:

In order to load and use DLL, run MATLAB as administrator.
In order to load and use Elveflow DLL, the compiler should be either Visual C++ Professional or
Windows SDK 7.1. To check what is the actual default compiler, type mex -setup c++ in

MATLAB command line.

Microsoft visual studio can be downloaded from the following link:

https://visualstudio.microsoft.com/fr/vs/older-downloads

To check which compilers are compatible with your version of MATLAB, check the following link:

https:/mathworks.com/support/compilers.html

https:/mathworks.com/support/sysreg/previous_releases.html
Once installed, set the new compiler as default using the command mex -setup c++.
MATLAB does not support pointers natively; therefore the function “libpointer” can be called to create them.

A description of the function is provided in the .m file. It uses a similar prototype as the C++ dll. To learn how to use them, one
example for every instrument is available in Elveflow SDK VY\Elveflow SDK VY\MATLAB_XX\Example where XX is either 32 or
64 depending on your MATLAB version and Y is your working version.

For each custom program that you will develop, please remember to add the path to the functions “***.m”, to the DLL library and
to the path of your main program. The SDK “**m” functions are linked with their corresponding DLL functions.

Once these various paths are added, you will need to load the Elveflow DLL library using the function Elveflow_Load. This
function doesn’t need any parameter and is required to program all the instruments.
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At the end of your program, you should end the communication by closing the communication with the instrument, clear the
pointers and unload the DLL with Elveflow_Unload.

Elveflow Knowledge Base: https://support.elveflow.com/support/home Support: customer@elveflow.com 28

Elveflow, plug & play microfluidics / Microfluidics innovation center. All rights reserved.


https://support.elveflow.com/support/home
mailto:customer@elveflow.com

Elveflow User guide

Software Development Kit

Python:

For the Python code to work, you should add the paths to the DLL library and the path to the ElveflowXX.py (XX=32 or 64). This
enables Python to load the corresponding C based functions and to define all functions prototypes for use with the Python library
respectively.

Note 1: Please remember to edit the path of the DLL library in the ‘Elveflow64.py’ file.
In order to load pointer array (as calibration) the library ctypes is used:
c_double*1000 for calibration (AF1 &0OB1)

c_double*4 for pressure_array_out (OB1)

c_int32*16 for array_valve_in (MUX).

Call these variables with the function byref(). The byref() function allows you to pass the parameters by reference (i.e whenever
you need to handle pointers). "byref()” is used in the instrument's examples to declare the mentioned arrays above. This function
is needed because some of the DLL library’s functions expect a parameter as a pointer to a data type to write into the
corresponding location. This is also known as passing parameters by reference.

An example has been written for every instrument, to show how to use every SDK function. Those examples are included in the
SDK folder (in python_XX/Example where XX is either 32 or 64 depending on your Python version).

Note 2: Please remember to encode the string of characters (for example with the device name or library path) using ASCII
(-encode(‘ascii’)).

In the next section of this document, a description of each instrument’s functions will be given.
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Description of SDK functions for each instrument:

0B1:

The example “OB1_Ex__" illustrates the working principle of all the available SDK functions for the OB1.

The structure of the main program you would develop including Elveflow instruments should follow the same workflow as
represented in the following figure. Using this workflow, you will start with a configuration and a calibration before starting to
operate the OB1 and its connected sensors. Then, you can perform your instrumentation using the functions represented in the
“main working loop”.

After the end of the operations, you end the communication by closing the communication with the OB1, clear the pointers and
unload the DLL.

I

I : : I : :

, | Configuration “ Calibration Main working loop ~ Close OB1 : WORKFLOW
sl S I /At !

—Initialize OB1: —2‘;“‘2‘1:""“““1 —— Set pressure:
OB1_Initialization —-al .
_____To all channels at once: . Close OB1 communication:
OB1_Set_All_Press OB1_Destructor

— Default calibration: h | R
Elveflow Calibration Default To one channel at a time:

__Add sensors: OB1_Set_Press
OB1_Add_Sens

i i —— Get Pressure :
— Save Calibration: OB1_Get_Press

Elveflow Calibration Save

_____Get sensor data:
OB1_Get_Sens_Data

__Load Calibration:
Elveflow Calibration Load

—— Trigger:

—— Set trigger Out state:
OB1_Get_Trig

— Get Trigger EXT state:
OB1_Set_Trig

Figure 3 Typical workflow of a custom OB1 program representing the different types of the OB1 SDK functions

New from 3.05.04: The main working loop can be simplified with a new set of functions to launch a
remote control and monitoring loop. Start the loop calling OB1_Start_Remote_Measurement and stop
the loop calling OB1_Stop_Remote_Measurement. You can access the device while this loop is running
with the set of remote functions. Do not access the device with non remote functions while you are still in
remote mode. This remote feature also allows users to easily configure PID loops between devices.
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A description of each function can be found in the table below or in the form of script comments in the functions. To help debug
the code, all functions will return an error code.

Function / File name Inputs/outputs Description

Configuration

Inputs: Initialize the OB1 device using device name and
OB1_Initialization - ngice_Name: Instrument ID (found regulators type. It returns the OB1 ID number
using NI Max tool) (number >=0) to be used with other functions. If
(Device_Name, Reg_Ch_1, - Reg_Ch_X: 4 regulators type numbers | 3 error occurs the return value will be -1.
Reg_Ch_2, Reg_Ch_3, (see Z_regulator_type table) This ID is needed and will be used with other
Reg_Ch_4, OB1_ID_out) |Output: functions to identify the targeted OB1.

- OB1_ID_out: Generated OB1
identification number

Inputs: Add sensor to OB1 device. Select the channel n°®
- OB1_ID: OB1ID number created by (1-4) and the sensor type. For Flow sensors, the
OB1_lInitialization type of communication (Analog/Digital) and the

- Channel_1_to_4: Channel number (1 to i i i
OB1_Add_Sens Calibration (I-‘l2.0 or IPA) should be specified

4) (only for the digital sensors).
(OB1_ID, Channel_1_to_4, - SensorType: see Z_sensor_type table. |For digital sensors, the sensor type is
SensorType, DigitalAnalog, - DigitalAnalog : see automatically detected. For other sensors, these
FSens_Digit_Calib, Z_Sensor_digit_analog table. parameters are not considered. In case the
FSens_Digit_Resolution, - FSens_Digit_Calib : see values sensor is not compatible with the OB1 version,
CustomSens_Voltage_5_to Z_Sensor_FSD_Calib in the table. or no digital sensor is detected, a pop-up will
25) - FSens_Digit_Resolution: see values inform the user.

Z_D_F_S_Resolution in the table. The Custom_Sensor_Voltage_5_to_25 can be set

- CustomSens_Voltage_5_to_25: voltage| from 5 to 25V and is used to set a voltage for
for custom sensors, values can be set | cystom analog sensors (works only for OB1 from
from5to 25 V. 2020 and after).

Calibration

Input: Get the default calibration and set it as the
- len: length of the calibration array (use| chosen calibration.

Elveflow_Calibration_Defa
default value = 1000)

ult

Output:
(Calib_Array_out, len) - Calib_Array_out:  Calibration array
(pointer)
Inputs: Launch a new OB1 calibration and return the
- OBL1_ID: OB1 ID number created by calibration array.
OB1_Calib OB1_lInitialization Before Calibration, ensure that ALL channels are
(OB1_ID_in - len: length of the calibration array (use properly closed with adequate caps.
. - default value = 1000)
Calib_array_out, len) Output:

- Calib_Array_out: output calibration
array (pointer)

Inputs: Save the Calibration array in the file located at
Elveflow_Calibration_Save - Path: Calibration path Path.
(Path, Calib_Aray_in, len) - Calib_Arrcjay_in: Calibration array to be | The fgnction.prompts.the user to choose the
saved (pointer) path, if Path is not valid, empty or not a path.
- len: length of the calibration array
Elveflow_Calibration_Load [nPuts: Load the calibration file located at Path and
- Path: Calibration path return the calibration parameters in the

(Path, Calib_Array_out, len)

Calib_Array_out.
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len: length of the calibration array (use
default value = 1000)

Calib_Array_out: Calibration array to be
loaded (use a pointer)

The function asks the user to choose the path, if
Path is not valid, empty or not a path. The
function indicates if the file was found.

Operation

OB1_Set_Press

(OB1_ID, Channel_1_to_4,
Pressure, Calib_array_in,
Calib_Array_Llen)

OB1_ID: OB1 ID number created by
OB1_lInitialization (stored in
OB1_ID_out.Value)

Channel_1_to_4: Channel number (1 to
4)

Pressure: Target pressure in mbar
Calib_Array_in: Calibration array to be
saved (pointer)

Calib_Array_Llen: length of the
calibration array (use default value =
1000)

Set the pressure of the OB1 selected channel,
Calibration array and length are required.

OB1_Set_All_Press

(OB1_ID,
Pressure_array_in,
Calib_array_in,
Pressure_Array_Len,
Calib_Array_Len)

OB1_ID: OB1 ID number created by
OB1_lInitialization (stored in
OB1_ID_out.Value)

Pressure_array_in: array of target
pressure values (mbar) for all channels.
The first number of the array
corresponds to the first channel, the
seconds number to the seconds
channels and so on. All the numbers
above 4 are not taken into account
Calib_Array_in: Calibration array to be
saved (pointer)

Pressure_Array_Len: size of the
pressure array.

Calib_Array_Llen: length of the
calibration array (use default value =
1000).

Works similarly as the function "OB1_Set_Press"
except that it sets all the target values of
pressure at once using an array as input.

A calibration array is required (use
Set_Default_Calib if required).

OB1_Get_Press

(OB1_ID, Channel_1_to_4,
Acquire_DatalTrueOFalse,
Calib_array_in, Pressure,
Calib_Array_Llen)

OB1_ID: OB1 ID number created by
OB1_Initialization (stored in
OB1_ID_out.Value)

Channel_1_to_4: Channel number (1 to
4)

Acquire_DatalTrueOFalse: new value
acquisition (=1) or buffered value
acquisition (=0).

Calib_Array_in: Calibration array to be
saved (pointer)

Calib_Array_Llen: length of the
calibration array (use default value =
1000)

Pressure: pointer to read pressure.
Changed value “Pressure.Value”

Read the pressure of a selected channel.
Calibration array and length are required.

As with get-sensor_data, if
“Acquire_DatalTrueOFalse” = 1, values of all
regulators and analog sensors are read at once
and stored in computer memory. Thus, to save
computational time, you can set the value to O
for the other channels and iterations in order to
read from the buffer.

For Digital Sensors, this parameter has no impact
NB: For Digital Flow Sensor, If the connection is
lost, OB1 will be reset and the returned value
will be zero.
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Inputs Read the sensor data on the requested channel.
- OBI.ID: OB1 ID number created by | This Function only converts data acquired in
OB1_lnitialization (stored in these units: flow rate pl/min, pressure: mbar
OB1_Get_Sens.Data OBl_|D_0Ut-Vallfe) “Acquire_DatalTrueOFalse” works as described
- Channel_1_to_4: Channel number (1 to| i, OB1_Get_Press. For digital sensors, this
(OB1_ID, Channel_1_to_4, 4) parameter has no impact
Acquire_DatalTrueOFalse, - Acquire_DatalTrueOFalse: new value | NB: For digital flow sensors, if the connection is
Sens_Data) acquisition (=1) or buffered value lost, OB1 will be reset and the return value will
acquisition (=0). be zero.
Output:
- Sens_Data: Read value (pointer) stored
in “Sens_Data.Value”.
Inputs: Set the trigger Out (EXT) of the OB1
OB1_Set_Trig - OB1_ID: OB1 ID number created by 0=>Low/(0V)
. OB1_Initialization (stored in 1=>High(3.3V)
(OBL_ID, trigger) OB1_ID_outValue)
- Trigger: trigger state (High or Low)
Inputs: Get the state of the trigger In (INT). If nothing is
- OBL1.ID: OB1 ID number created by | connected it returns a High state.
OB1_Get_Trig OB1_lInitialization (stored in 0=>Low/(0V)
) OB1_ID_out.Value) 1=>High(3.3V)
(OB1_ID, Trigger) Output:

Trigger: Read trigger state (High or
Low)

OB1_Get_Remote_Data
(OB1_ID,Channel_1_to_4,P
ressure, Sens_Data)

Inputs:
- OBL1_ID: OB1 ID number created by Start a control & monitoring loop in the
OB1_Start_Remote_Measu OB1_lInitialization (stored in background, which automatically reads all
remt?nt (OBl__lD’ OB1_ID_out.Value) sensors and regulators. No direct call to the OB1
Ca.llb_array_ln, - Calib_Array_in: Calibration array to be | can be made until the Stop measuring function is
Calib_Array_Llen) saved (pointer) called. Until then only function accessing this
- Calib_Array_len: length of the loop (read channel, set target, triggers) are
calibration array (use default value = | recommended.
1000)
Inputs:
OB1_Stop_Remote_Measu - OB1_ID: OB1 ID number created by L
rement (OB1_ID) OB1_Initialization (stored in Stop the background control & monitoring loop
OB1_ID_out.Value)
Inputs:
. - OBL1_ID: OB1 ID number created by
OB1_Remote_Triggers OB1_lInitialization (stored in , , ,
(OB1_ID,Triggerin,TriggerO OB1_ID_out Value) Set the |npu.t trigger an.d get the output t.rlgger
ut) ~ Triggerin: trigger state (High or Low) of the OB1 in the running control & monitoring
loop.
Output:
- TriggerOut : Read trigger state (High
or Low)
Inputs:

OB1_ID: OB1 ID number created by
OB1_lInitialization (stored in
OB1_ID_out.Value)

Channel_1_to_4: Channel number (1
to 4)

Read the measured regulator and sensor values
from the background control & monitoring loop
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Output:
- Pressure: pointer to read pressure.
Changed value “Pressure.Value”
- Sens_Data: Read value (pointer)
stored in “Sens_Data.Value”.
Inputs: Change, in the running control & monitoring
- OBL1_ID: OB1 ID number created by loop, either the regulator target or the target of
OB1_Set_Remote_Target OB1_Initialization (stored in the PID module if a PID loop is configured.
(OB1_ID, OB1_ID_out.Value) Warning: the target units may vary. If the
Channel_1_to_4,Target) - Channel_1_to_4: Channel number (1 |channel has a flow sensor and the PID is running
to 4) in the loop, then the target will be a flow.
- Target: Target pressure in mbar Otherwise the target is a pressure
Input: Close the communication with the OB1 using its
- OBL1_ID: OB1 ID number created by identification number.
OB1_Destructor OB1_lnitialization (stored in
(OB1_ID) OB1_ID_out.Value)
Input: Warning: advanced feature. Reset OB1
OB1_Reset_Instr(OB1_ID) - OB1.ID: OB1 ID number created by | communication for pressure and flow.
OB1_lInitialization (stored in
OB1_ID_out.Value)
Inputs: Warning: advanced feature. Reset digital sensor
- OB1.ID: OB1 ID number created by communication from the selected channel. Select
OB1_Reset_Digit_Sens(OB ggi—gtial?\a}ii)” )(stored in again resolution and calibration type
-b_out.Value H20O/Isopro).
1_ID, Channel_1_to_4 ( P
anne 0-4) - Channel_1_to_4: Channel number (1 to
4)
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AF1 has the same basic functions as an OB1. Thus, it is composed of the same kind of SDK Vls. Please see the example
“AF1_Ex__" for a practical use of all the available AF1 development functions in one example. There are some functions that are
jointly used for OB1 and AF1 handling. A schematic description for each category’s functions is illustrated in the following figure.

e (e

I | Configuration “ Calibration Main working loop ~ Close AF1 : WORKFLOW
U - = Y 1 S
—New Calibration: U

AF1_Calib ——Set pressure:
AF1_Set_Press

— Initialize OB1: __ Default calibration:

AF1_lInitialization Elveflow_Calibration_Default — Close the communication :

Get Pressure : AF1_Destructor
AF1_Get_Press
— Save Calibration:

Elveflow_Calibration_Save
—— Get flow rate:

AF1_Get_Flow_rate

—Load Calibration:
Elveflow_Calibration_Load

L___Trigger:

Set trigger Out state:
AF1_Set_Trig

Get Trigger EXT state:
AF1_Get_Trig

Figure 4 Typical workflow of a custom AF1 program representing the different types of the AF1 SDK functions

New from 3.06.00: The mainworking loop can be simplified with a new set of functions to launch a
remote control and monitoring loop. Start the loop calling AF1_Start_Remote_Measurement and stop
the loop calling AF1_Stop_Remote_Measurement. You can access the device while this loop is running
with the set of remote functions. Do not access the device with non remote functions while you are still in
remote mode. This remote feature also allows users to easily configure PID loops between devices.

A description of each function can be found in the table below or in the form of script comments in the functions. To help debug
the code, all functions will return an error code.

Function / File name Inputs/outputs Description

Configuration

Inputs: Initialize AF1 with the device reference and
Device_Name: Instrument ID (found the type of regulators and sensors to be
AF1_lnitialization using NI Max tool) used.
) Pressure_Regulator: 4 regulators type This function returns an identification
(Device_Name, Pressure_Regulator, numbers (see Z_regulator_type table ) number of the AF1 to be used with the
Sensor, AF1_ID_out) Sensor: see Z_sensor_type table for other functions.
sensor types corresponding numbers. AF1 can only work with analog flow
Outputs: sensors.

AF1_ID_out: AF1 ID number

Calibration
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Elveflow_Calibration_Default
(Calib_Array_out, len)

Inputs:

len: length of the calibration array (use
default value = 1000)

Output:

Calib_Array_out: Calibration array
(pointer)

Get the default calibration and set it as the
chosen calibration.

AF1_Calib
(AF1_ID_in, Calib_array_out, len)

Inputs:

AF1_ID: AF1 ID number created by
AF1_Initialization

len: length of the calibration array (use
default value = 1000)

Outputs:

Calib_Array_out: output calibration array
(pointer).

Launch a new AF1 calibration and return
the calibration array.

Before Calibration, ensure the channel is
properly closed.

Elveflow_Calibration_Save

(Path, Calib_Array_in, len)

Inputs:

Path: Calibration path

Calib_Array_in: Calibration array to be
saved (pointer)

len: length of the calibration array (use
default value = 1000)

Save the Calibration array in the file located
at “Path”.

The function prompts the user to choose
the path if “Path” is not valid or empty.

Elveflow_Calibration_Load
(Path, Calib_Array_out, len)

Inputs:

Path: Calibration path

len: length of the calibration array (use
default value = 1000)

Output:

Calib_Array_out: Calibration array to be
loaded (use a pointer)

Load the calibration file located at Path and
it returns the calibration parameters in the
Calib_Array_out.

The function asks the user to choose the
path if Path is not valid or empty. The
function indicates if the file was found.

Operation

AF1_Set_Press

(AF1_ID_in, Pressure, Calib_array_in,
len)

Inputs:

AF1_ID: OB1 ID number created by
OB1_lInitialization (stored in
OB1_ID_out.Value)

Pressure: Target pressure in mbar
Calib_Array_in: Calibration array to be
saved (pointer)

Calib_Array_Len: length of the calibration

array (use default value = 1000)

Set the pressure of the AF1, Calibration
array and length are required. Pressure is in
mbar.
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AF1_Get_Press

(AF1_ID_in, Integration_time,
Calib_array_in, Pressure,
Calib_Array_Llen)

Inputs:

AF1_ID: AF1 ID number created by
AF1_Initialization (stored in
AF1_ID_out.Value)

Integration_time: sets the integration
time of the pressure reading in ms
(default value is 100).

Calib_Array_in: Calibration array to be
saved (pointer)

Calib_Array_Len: length of the calibration
array (use default value = 1000)
Output:

Pressure: pointer to read pressure.
Changed value “Pressure.Value”

Read the pressure of the AF1 with a certain
integration time. Calibration array and
length are required for this function.

AF1_Get_Flow_rate
(AF1_ID_in, Flow)

Inputs:

AF1_ID_in: AF1 ID number created by
AF1_Initialization (stored in
AF1_ID_out.Value)

Output:

Flow: Flow rate expressed in pL/min.

Get the Flow rate from the flow sensor
connected on the AF1. Units: ul/min.

AF1_Set_Trig
(AF1_ID_in, trigger)

Inputs:

AF1_ID_in: AF1 ID number created by
AF1_Initialization (stored in
AF1_ID_out.Value)

Trigger: set the trigger to 1 (High) or O
(low)

Set the trigger Out (EXT) of the AF1
O=>Low(0V)
1=>High(5V)

AF1_Get_Trig
(AF1_ID_in, trigger)

Inputs:

AF1_ID_in: AF1 ID number created by
AF1_Initialization (stored in
AF1_ID_out.Value)

Output:

Trigger: Read the trigger value: 1 (High)
or 0 (low)

Get the state of the trigger In (INT).
0=>Low(0V)
1=>High(5V)

Inputs:
- AFL1_ID: AF1 ID number created | Start a control & monitoring loop in the
AF1_Start_Remote_Measurement by AF1_lnitialization (stored in | background, which automatically reads the
(AF1_ID, Calib_array_in, AF1_ID_out.Value) sensor and regulator. No direct call to the
Calib_Array_len) - Calib_Array_in: Calibration array | AF1 can be made until the Stop measuring
to be saved (pointer) function is called. Until then only functions
- Calib_Array_len: length of the accessing this loop (read channel, set
calibration array (use default target, triggers) are recommended.
value = 1000)
Inputs:

AF1_Stop_Remote_Measurement

(AF1_ID)

- AF1_ID: AF1 ID number created
by AF1_lInitialization (stored in
AF1_ID_out.Value)

Stop the background control & monitoring
loop
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AF1_Remote_Triggers (AF1_ID,
Triggerln, TriggerOut)

- AFL1_ID: AF1 ID number created
by AF1_lInitialization (stored in
AF1_ID_out.Value)

- TriggerlIn: trigger state (High or
Low)

Output:

- TriggerOut : Read trigger state
(High or Low). Read value
(pointer) with TriggerOut Value

Set the input trigger and get the output
trigger of the AF1 in the running control &
monitoring loop.

AF1_Get_Remote_Data (AF1_ID,
Pressure, Sens_Data)

Inputs:

- AFL1_ID: AF1 ID number created
by AF1_lnitialization (stored in
AF1_ID_out.Value)

Output:

- Pressure: pointer to read
pressure. Changed value
“Pressure.Value”

- Sens_Data: Read value (pointer)
stored in “Sens_Data.Value”.

Read the measured regulator and sensor
values from the background control &
monitoring loop

AF1_Set_Remote_Target (AF1_ID,
Target)

AF1_Destructor
(AF1_ID_in)

Inputs:

- AF1_ID: AF1 ID number created
by AF1_lInitialization (stored in
AF1_ID_out.Value)

- Target: Target in mbar or
pL/min

Inputs:

AF1_ID_in: AF1 ID number created by
AF1_Initialization (stored in
AF1_ID_out.Value)

Change, in the running control & monitoring
loop, either the regulator target or the
target of the PID module if a PID loop is
configured.

Warning: the target units may vary. If the
channel has a flow sensor and the PID is
running in the loop, then the target will be
a flow. Otherwise the target is a pressure

Close the communication with the AF1
defined by its created ID number.

Elveflow Knowledge Base: https://support.elveflow.com/support/home

Support:g stomer@elveflow.com 38

Elveflow, plug & play microfluidics / Microfluidics innovation center. All rights reserved.



https://support.elveflow.com/support/home
mailto:customer@elveflow.com

Elveflow User guide

oftware Development Kit

FSR and old version of the MSR:

All the available functions for the programming of a customized program are detailed in the example “F_S_Reader_Ex__"
contained in the appropriate example folder. These functions work for both the sensor reader (MSR) and the flow reader (FSR).

There are three available functions that can be used:

Function / File name Inputs/outputs

Description

Inputs:
- Device_Name: Instrument ID
(found using NI Max tool)

Initiate the F_S_R device using device name
(could be obtained in NI MAX) and sensors.
It returns the F_S_Reader_ID_out number

- F_S_Reader_ID_in: FSR ID
F_S_R_Destructor (F_S_Reader_ID_in) number created by
F_S_R_lInitialization (stored in
F_S_Reader_ID_out.Value)

F_S_R_Initialization (Device_Name, - Sens_Ch_X: sensor type (see |(number >=0) to be used with other
Sens_Ch_1, Sens_Ch_2, Sens_Ch_3, Z_sensor_type values in functions.
Sens_Ch_4, F_S_Reader_ID_out) table)
Output:
- F_S_Reader_ID_out: MSR ID
number
Inputs: Read the sensor data on the requested
- F_S_Reader_ID_in: FSR ID channel with a unit of flow rate in yl/min.
number created by This function needs the ID number created
F_S_R_Get_Sensor_data F_S_R_Initialization (stored in |with F_S_R_Initialization.
(F_S_Reader_ID_in, Channel_1_to_4, F_S_Reader_ID_out.Value)
output) - Channel_1_to_4: channel to
read (1 to 4).
Output:
- output: read value.
Inputs: Close the communication with the sensor

reader defined by its created ID number.

A Flow reader can only be used with a Flow sensor

Sensors connected to channel 1-2 and 3-4 should be the same type otherwise they will not
be considered, and the user will be informed by a prompt message.
e Sensor reader and Flow reader cannot read digital sensors.
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MSRD:

All the available functions for the programming of a customized program are detailed in the example “M_S_R_D_Ex__" contained
in the appropriate example folder. These functions work for both the sensor reader (MSR) and the flow reader (FSR).

There are four available functions that can be used with the sensor reader which is able to read digital sensors. If your sensor
reader is new, it is a MSRD. These VI do not work with FSR or old MSR.

New from 3.06.00: The mainworking loop can be simplified with a new set of functions to launch a
remote monitoring loop. Start the loop calling M_S_R_D_Start_Remote_Measurement and stop the loop
calling M_S_R_D_Stop_Remote_Measurement. You can access the device while this loop is running with
the set of remote functions. Do not access the device with non remote functions while you are still in
remote mode. This remote feature also allows users to easily configure PID loops between devices.

Function / File name Inputs/outputs Description
Configuration
Inputs: Initiate the M_S_R_D device using device
- Device_Name: Instrument ID |name (could be obtained in NI MAX) and
(found using NI Max tool) sensors type only (to check compatibility).
- Sens_Ch_X: sensor type (see |Itreturns the M_S_R_D_ID_out number
o ) Z_sensor_type values in (number >=0) to be used with other
M_S_R_D_Initialization(Device_Name, table) functions
Sens_Ch_1, Sens_Ch_2, Sens_Ch_3, - CustomSens_Voltage_Ch12 |The Custom_Sensor_Voltage can be set from
Sens_Ch_4, (or Ch34): voltage for custom |5 to 25V and is used to set a voltage for
CustomSens_Voltage_Ch12, sensors, values can be set custom analog sensors (unused in other
CustomSens_Voltage_Ch34, from 5 to 25 V (the voltage is |cases).
M_S_R_D_ID_out); set for Channels 1-2 at the

same value, and it is the same
for Channels 3-4).

Output:
- M_S_R_D_ID_out: MSR ID
number
Inputs: Add sensor to MSRD device. Select the
- M_S_R_D_ID: MSR ID number |channel n° (1-4) and the sensor type (same
created by as for Initialization). For Flow sensors, the
M_S_R_D_lInitialization type of communication (Analog/Digital) and
M_S_R_D_Add_Sens (M_S_R_D_ID, - Channel_1_to_4: Channel the Calibration (H20 or IPA) should be
Channel_1_to_4, SensorType, number (1 to 4) specified (only for the digital sensors).
DigitalAnalog, FSens_Digit_Calib, - SensorType: see For digittal sensors, the sensor type is
FSens_Digit_Resolution) ZTs.ensor_type table. automatically detected. For other sensors,
- DigitalAnalog : see these parameters are not considered. In case
Z_Sensor_digit_analog table. |[the sensor is not compatible with the MSRD
- FSens_Digit_Calib : see version, or no digital sensor is detected, a
values Z_Sensor_FSD_Calib in | pop-up will inform the user.
the table.
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FSens_Digit_Resolution: see
values Z_D_F_S_Resolution in
the table.

M_S_R_D_Set_Filt(M_S_R_D_ID,
Channel_1_to_4, ONOFF);

Operation
Inputs: Read the sensor data on the requested
- M_S_R_D_ID_in: MSR ID channel with a unit of flow rate in yl/min and
number created by a unit of pressure in mbar.
M_S_R_D_Get_Sens_Data M_S_R_D_lInitialization This function needs the ID number created
(stored in with M_S_R__D_lInitialization.
(M-S-R—DS—'D’ Cga?“el—l-to—“’ M_S_R_D_ID_outValue)
ens_Data) - Channel_1_to_4: channel to
read (1 to 4).
Output:
- Sens_Data: read value.
Inputs: This is an additional feature to activate or

M_S_R_D_ID_in: MSR ID
number created by
M_S_R_D_lInitialization
(stored in
M_S_R_D_ID_out.Value)
Channel_1_to_4: channel to
read (1 to 4).

ONOFF: true or false (1 or 0)
to activate (true) or deactivate
(false) filter on the
corresponding channel

deactivate analog filters on the
corresponding channel.

Inputs: Start a monitoring loop in the background,
M_S_R_D_Start_Remote_Measuremen - M_S_R_D_ID:M_S_R_DID |which automatically reads all sensors. No
t (M_S_R_D_ID) number created by direct call to the M_S_R_D can be made
M_S_R_D_lnitialization until the Stop measuring function is called.
(stored in Until then only functions accessing this loop
M_S_R_D_ID_out.Value) (get_remote_data) are recommended.
Inputs:
- M_S_R_D_ID:M_S_R_DID
M_S_R_D_Stop_Remote_Measuremen number created by o
t (M_S_R_D_ID) M_S_R_D.Initialization Stop the background monitoring loop
(stored in
M_S_R_D_ID_out.Value)
Inputs:
- M_S_R_D_ID:M_S_R_DID
M_S_R_D_Get_Remote_Data number created by
(M_S_R_D_ID,Channel_1_to_4, M_S_R._D_Imtlallzatlon Read the sensor value from the background
Sens_Data) (stored in monitoring loop
M_S_R_D_ID_out.Value)
- Channel_1_to_4: Channel
number (1 to 4)
Output:
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- Sens_Data: Read value
(pointer) stored in
“Sens_Data.Value”.

Inputs: Close the communication with the sensor
- M_S_R_D_ID: MSR ID number |reader defined by its created ID number.
M_S_R_D_Destructor (M_S_R_D_ID) created by
M_S_R_D_lInitialization
(stored in

M_S_R_D_ID_out.Value)

Input: Warning: advanced feature. Reset M_S_R_D

- MSRDID:M_S RDID communication for pressure and flow.
M_S_R_D_Reset_Instr(M_S_R_D_ID) number created by

M_S_R_D_lInitialization (stored
in M_S_R_D_ID_out.Value)

Inputs: Warning: advanced feature. Reset digital
- M_S_RD_ID:M_S_RDID |sensor communication from the selected
M_S_R_D_Reset_Digit_Sens(M_S_R_D number created by channel. Select again resolution and
_ID, Channel_1_to_4) M_S_R_D_lInitialization (stored | calibration type (H20/Isopro).

in M_S_R_D_ID_out.Value)
- Channel_1_to_4: Channel

number (1 to 4)
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Please see the example file “_BFS_Example.vi” for a standard usage of the available BFS functions. As with other instruments,
there are three steps for programming: Initialization, instrumentation and resource liberation. Please note that for this particular
sensor, in order to measure the flow rate (uL/min), you must first measure the volumetric mass density (g/L). Please see the table
below for a description of each function.

New from 3.05.04: The mainworking loop can be simplified with a new set of functions to launch a
remote monitoring loop. Start the loop calling BFS_Start_Remote_Measurement and stop the loop
calling BFS_Stop_Remote_Measurement. You can access the device while this loop is running with the
set of remote functions. Do not access the device with non remote functions while you are still in remote

mode. This remote feature also allows users to easily configure PID loops between devices.

Function / File name Inputs/outputs Description

Configuration

Inputs:
- Visa_COM: Device VISA name in the
BFS_Initialization form of “ASRLXXX::INSTR*" that Initiate the BFS device using device com
. could be found using NI MAX under | port. It returns the BFS ID (number >=0)
(Visa_COM, BFS_ID_out) “VISA resource name”. to be used with other functions.
Output:
- BFS_ID_out: BFS ID number
Operation
Inputs:

- BFS_ID_in: BFS ID number created by

BFS_Get_Density BFS_Initialization (stored in . o
BFS_ID_out Value) Get fluid density (in g/L) for the BFS

(BFS_ID_in, Density) Output : defined by the BFS_ID.

- Density: density in g/L. Read value
(pointer) stored in Density.value

Inputs: Measure the fluid flow in pL/min. You have
- BFS_ID_in: BFS ID number created by [to measure the density (BFS_Get_Density)
BFS_Get_Flow BFS_Initialization (stored in beforehand so that the flow measurement

. BFS_ID_out.Value) works properly. Please ensure that the

(BFS_ID_in, Flow) Output: target fluid is inside the BFS when
- Flow: flow rate in pL/min. Read value |/measuring the density. If you get -inf or
(pointer) stored in Flow.value +inf, the density wasn'’t correctly measured.
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BFS_Zeroing(BFS_ID_in)

Inputs:
- BFS_ID_in: BFS ID number created by
BFS. Get T BFS_Initialization (stored in
“et-femperature BFS-ID_outValue) Measure the fluid temperature in °C
(BFS_ID_in, Temperature) Output: P ’
- Temperature: temperature in °C. Read
value (pointer) stored in
Temperature.value
Set the instrument’s filter. Default value is
Inputs: “0.1"
BFS_Set_Filter - BFS_ID_in: BFS ID number created by | o
e s . Maximum filtering value (slow response):
. . BFS_Initialization (stored in
(BFS_ID_in, Filter_value) 0.000001
BFS_ID_out.Value) . . )
. . Minimum filtering value, no filter (fast
- Filter_value: your filter value. .
response time):1.
Perform zero calibration of the BFS. Ensure
Inputs:

BFS_ID_in: BFS ID number created by
BFS_Initialization (stored in
BFS_ID_out.Value)

that there is no flow when performed; it is
advised to use valves.

The calibration procedure is finished when
the green LED stops blinking.

Start a monitoring loop in the background,
which automatically reads the sensor
value. No direct call to the BFS can be

BFS_Start_Remote_Measurement | Inputs: . A L
made until the Stop measuring function is
(BFS_ID) - BFS_ID: BFS ID number created by . . .
- . . called. Until then only functions accessing
BFS_Initialization (stored in .
this loop (get_remote_data,
BFS_ID_out.Value)
set_remote_params) are recommended.
Note: This function starts by calling
BFS_Get_Density.
Inputs:
BFS_Stop_Remote_Measurement - BFS_ID: BFS ID number created by Stop the back q toring L
r
(BFS_ID) BFS_Initialization (stored in op the background monitoring toob
BFS_ID_out.Value)
Inputs:
- BFS_ID: BFS ID number created b
. . v Adjusts the BFS filter, and updates if the
BFS_Initialization (stored in . .
background monitoring loop measures, in
BFS_Set_Remote_Params(BFS_ID, BFS_ID_out Value) addition to reading the flow, the
Filter, Mtemp, Mdens) - Filter: your filter value. temperatures and/or the density. For these
- Mtemp: boolean, measures the
- two booleans, zero means False and
temperature in the remote loop -
non-zero values indicate True.
- Mdens: boolean, measures the
density in the remote loop
Inputs:
BES Get R te_Dat - BFS_ID: BFS ID number created by
BES ID_Te —nemo e_Da a' BFS_Initialization (stored in Read the sensor values from the BFS
( -ID,Temperature, Density, BFS_ID_out.Value) device. If the sensor is not configured to
Sens_Data) Outputs: be read, the corresponding entry will

Temperature: temperature in °C.
Read value (pointer) stored in
Temperature.value

return O
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- Density: density in g/L. Read value
(pointer) stored in Density.value

- Sens_data: flow rate in yL/min.Read
value (pointer) stored in
Sens_data.value

BFS_Destruct Inputs:
e - BFSIDin: BFSID number created by Close the communication with the BFS
(BFS_ID_in) BFS_Initialization (stored in '
BFS_ID_out.Value)
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MUX D-R-1 (DISTRIBUTION, DISTRIBUTOR, RECIRCULATION or INJECTION):

Please see the example file “MUX_DRI_Ex__" for a standard usage of the available MUX DRI functions. The following table gives
a description of the MUX DRI functions.

Function / File name Inputs/outputs Description
Inputs: Initiate the MUX Distribution, Distributor,
- Visa_COM: Device VISA name in Recirculation or Injection device using device
the form of “ASRLXXX::INSTR* that | COM port (ASRLXXX:INSTR where XXX is
MUX_DRI_Initialization could be found using NI MAX under | usually the COM port that could be found in
(Visa_COM(], “VISA resource name”. Windows device manager). It returns the MUX
MUX_DRI_ID_out) Output: D-R-1ID (number >=0) to be used with other
- MUX_DRI_ID_out: MUX_DRI'ID functions.
number
Switch the MUX Distribution, Distributor,
Inputs: Recirculation or Injection to the desired valve
) nMquJ;(b—eDr'z'r;'i;'g:bMux—DR' b For MUX Distribution 12, between 1-12. For
MUX_DRI_Set_Valve DRI Initialization (ystored in MUX Distributor (6 or 10 valves), between 1-6
(MUX_DRI_ID_in, o . or 1-10. For MUX Recirculation 6 or MUX
. MUX_DRI_ID_in.Value). -
selected_Valve, Rotation) . Injection (6 valves), the two states are 1 or 2.
- Selected_Valve: desired valve. L ]
. . Rotation indicates the path the valve will
- Rotation: see Z_MUX_DRI_Rotation .
perform to select a valve, either shortest O,
table. . .
clockwise 1 or counterclockwise 2.
Inputs: Get the current valve number. If the valve is
MUX_DRI_Get_Valve - nMquJ:b_eDchlr_elaDt;lg:bl\jUX_DRl ID changing, function returns 0.
(MUX_DRI_ID_in, DRI_Initialization (stored in
selected_Valve) MUX_DRI_ID_inValue).
Output:
- Selected_Valve: Current valve.
Inputs: IThis function only works for MUX Distribution
- MUX_DRI_ID_in: MUX_DRI'ID 12 or Recirculation 6! Get the Serial Number or
number created by Home the valve. len is the length of the
DRI_Initialization (stored in Answer. Remember that Home the valve
MUX_DRI_Send.Command II\AACLJJC.)(_I.DRI_IS_L;.L\J/QLL;Q' et takes several se(?o?jsl: Hgme tthe vsl\f/e is '
(MUX_DRI_ID_in, Action, - ion: see Z_ _DRI_Action necessary as an ini 'la ization step before using
A 0. len): table. the valve for a session.
nswert, tenj; - len: length of the Answer (40 is
enough).
Output:
- Answer: Answer of the command
(either Home or Serial Number).
Inputs: Close Communication with MUX Distribution,
- DRI_ID_in: DRI ID Distri , i i jecti ice.
MUX_DRI_Destructor nMuLiT)](b_echr_elat;lg bl\;UX_ I istributor, Recirculation or Injection device
(MUX_DRI_ID_in) DRI_Initialization (stored in
MUX_DRI_ID_in.Value).
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Other MUX Series:

The MUX Series encompasses three instruments: MUX CROSS CHIP, MUX FLOW SWITCH and MUX WIRE. They are grouped
together here because they use the same functions to start and end the communication. The table below gives the description of
each function. The example “MUX_Ex__" illustrates the usage of all these functions.

Function / instrument Inputs/outputs Description
Common to all Mux Series
Inputs: Initialize the instrument using the device
e e - Device_Name: Instrument ID (found | name and return the communication
MUX _Initialization ] . . .
. using NI Max tool) identifier (MUX_ID_out) to be used with
(Device_Name, MUX_ID_out) .
Output: other functions.
- MUX_ID_out: MUX ID number
Inputs: Set the trigger to Out (EXT)
- MUX_ID_in: number created by
MUX_Set_Trig MUX _Initialization (stored in 0=>Low(0V)
(MUX_ID_in, Trigger) MUX_ID_in.Value). 1=>High(5V)
- Trigger: set the trigger to 1 (High) or
0 (low).
Inputs: Get the state of the trigger to In (INT).
- MUX_ID_in: number created by 0=>Low/(0V)
MUX_Get_Trig MUX_Initi.aLization (stored in 1=>High(5V)
. . MUX_ID_in.Value).
(MUX_ID_in, Trigger) Output:
- Trigger: read the trigger value: 1
(High) or O (low).
Inputs: Close the communication of the MUX
MUX_Destructor - MUX_ID_in: number created by device.
(MUX_ID_in) MUX _Initialization (stored in
MUX_ID_in.Value).
Specific to the type of instrument
Inputs: Set the valve array of the MUX WIRE.
MUX WIRE instrument - MUX_ID'_'in:.nur.nber creatgd by Valves are set by én array of 16 elements.
MUX_Wire_Set_all_valves MUX_Imtl.allzatlon (stored in If the valve value |s. equal or B
. . MUX_ID_in.Value). below 0, the valve is closed, if it's equal to
(MUX_ID_in, array_valve_in, - array_valve_in: Array of 16 elements | or above 1 the valve is open. If the
len) representing the valve state (0 or 1). | array does not contain exactly 16
- len:array length. elements, nothing happened.
Set the valve array of the instrument. Valve
array here is a matrix of 4x4 Booleans that
control the internal valves. An ON value
opens the corresponding internal valve and
lets the fluid flow.
Inputs: If the valve value is equal to or below O,
MUX FLOW SWITCH instrument - MUX_ID'_'in:.nur.nber creatgd by the valve is.closed, if it's equal to or above
MUX_Set_all_valves MUX_Imtl.allzatlon (stored in 1 the_ valve_ is open. o
. . MUX_ID_in.Value). The index in the array indicate the selected
(MUX_ID_in, array_valve_in, .
- array_valve_in: Array of 16 elements | valves as shown below:
len) representing the valve state (0 or 1). “01 2 3
- len:array length. 4 56 7
8 9 10 11
12 13 14 157
If the array does not contain exactly 16
elements nothing happens.
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Inputs: Set the state of one valve of the
- MUX_ID_in: number created by | instrument.
MUX CROSS CHIP MUX _Initialization (stored in | The desired valve is addressed using Input
MUX_Set_indiv_valve MUX_ID_in.Value). and Output parameters which correspond
(MUX_ID_in, Input, Output, - Input: choice of the input valve to the fluidics inputs and outputs of the
OpenClose) Outputs: instrument.

- Output: choice of the output valve
- OpenClose: set valve state

Remote PID:

If you configure any of the compatible instruments (OB1, AF1l, MSRD, BFS) in remote mode, then you will also be able to
configure, start and stop PID loops between these instruments without having to build your while loop and worry about timing.

PID loops are destroyed when the device containing the regulator of the loop is closed.

Pl or PID? The current SDK only allows Pl parameters at the moment. Users who need to use the
derivative term can use their own PID loop instead.

Icon File name Description

Configuration

Inputs: Add a PID loop between a regulator and a sensor.
- Regulator_ID: Regulator ID The PID loop can later be called with the device
- Regulator_Channel_1_to_4: hosting the regulator coupled with its channel (if
PID_Add_Remote(Regulator_ Regulator Channel the device has more than 1). Only works when
ID, - ID_Sensor : Sensor ID using the remote mode for the device(s) involved
Regulator_Channel_1_to_4, -~ Sensor Channel 1 to_4
ID_Sensor,
Sensor Channel
Sensor_Channel_1_to_4, P, I, .
: - P:Proportional parameter
Running);

- |:Integral parameter
- Running : Run (1) or stop (0) the

PID
Operation
Inputs:

) - Regulator_ID: Regulator ID Adjust the running status of a PID loop. The PID
PID_Set_Running_Remote(R - Channel_1_to_4: Regulator loop is chosen based on the input device hosting the
egulator_ID, Channel_1_to_4, Channel regulator coupled with the regulator channel (if the

Running); - Running : Run (1) or stop (0) the device has more than 1). Only works when using the
PID remote mode for the device(s) involved.
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Inputs:
- Regulator_ID: Regulator ID Adjust the PID parameters of a PID loop. The PID
PID_Set_Params_Remote(Re - Channel_1_to_4: Regulator loop is chosen based on the input device hosting the
gulator_ID, Channel regulator coupled with the regulator channel (if the
Channel_1_to_4,Reset, P, I); - Reset:"1" toreset “error value” device has more than 1). Only works when using the
- P:Proportional parameter remote mode for the device(s) involved.
- |:Integral parameter
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Quick start examples:

This section is here to guide you on how to use and modify the examples in each language. First of all, unzip the SDK file to have
your uncompressed SDK folder.

All explanations described here are only for OB1 examples, but the principle is the same for other examples/instruments. We will
consider for this quick start that we are using an OB1 MK3+ with two regulators 0-200 mbar on channel 1 and 2, one regulator
-1-1 bar on channel 3 and one regulator 0-8 bar on channel 4. On this OB1 we have a 1000 pL/min digital flow sensor that we
want to use with H20O calibration and 16 bits resolution connected on channel 1 and a 1 bar pressure sensor connected on
channel 3.

LabVIEW:

Quick start

1) Inyour SDK folder, go to “LabVIEW” folder. There should be a file named “ElveflowLLB.llb”
2) Double click on the file. It will open the following window:

£3 LLB Manager — O *
File Edit View Favorites Help

oB R |« =il
D:\deh SDILSDE_V3_03_00\LabVIEW\Elveflowl LBl |~ || £

MName | | A

[, __AF1_Example_vi

| _BFS_Example_vi

[l _F 5_R_Example_vi
|], _M_S_R_D_Example__vi
] __MUX_Dist_Example i
|;§, _ Mux_Example__vi

], _ OB1_Example_ i

|m, AF1_Calibration.vi

|, AF1_Closewi

=l AF1_Get_Flow.vi

|g§, AF1_Get_Pressure.vi

|, AF1_Get_Trigger.vi

sl AF1_Initwi

|;i1, AF1_Set_Pressurewi

lwl AF1 et Trimmer i v
< >

3) Double click on the example you want to run. Here we will open __OB1_Example__.vi

4) If warnings appear, ignore them. You should now have the following window opened:
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ample_i Front Panel re - o
File Edit View Project Operate Tools Window Help

O@ [ 15pt Application Font |~ ||E;.v\|ﬁv”@v|

+| Search NEl

Average Loop execution time
CALIB (chose the calib  ®
before the VI run)

INIT (Configure it before the VI run)

milliseconds

USE (main acquisition loop)

Load calib Gt Set Pressure! flow | Trigger |
DeMame i) default calib New calib
% = (B Write pressure ?
o PCh1
i L (e m— @ A Pressure] pCh2
P —— tonce | Pressure read Sens read
e Pressure in
A F
PR this tab active = Use default calibration v
~j|none A
1 :
 Channel 3 ——
4o
nene /
I p
 Channel2 o b
nene
Calibration
Sensor Flow Sensor —
Analog/ Digital H
i I Digital Calibration E
=
5.Ch1 type S.Ch1 COM | FS.DChi C FSens_Digit_Resolution
A one £ Analog ‘:‘”HZO ‘:‘}bsm
5.Ch type 5.Ch2 COM | FSDch2 C. FSens Digit Resolution 2
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2 nane £ Analog jHe0 6t
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v

< >

5) To test the example, be sure that your OB1 is connected to the computer and turned on. Connect also all the flow
sensors you want to use.

6) Considering the OB1 used you need to modify the following elements prior to running the VI:

. DevName (in) (a list will appear with connected
. regulator type (Channel 1 to 4)

= S.ChXtype (with X=1 to 4)

= S.ChXCOM (with X=1 to 4)

. FSens_Digit_ResolutionX (with X=1 to 4)

Considering the OB1 used for this example (described at the beginning of the section) the modified VI should be configured as
follows:
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before the VI run)

INIT (Configure it before the VI run)

milliseconds

USE (main acquisition loop)
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AT “:':"‘2"" Pressureread Sensread P12 A
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~ Channel 3 S p— ECh2
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" Channel 4 - @ =
j;ﬂo,m,mhar
Calibration
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v
< >
7) On the middle tab you can choose to perform calibration, load an existing calibration or use default calibration. For this
example we will only use default calibration. Remember that calibration files generated through ESI cannot be used with
SDK. Only SDK generated calibration files can be loaded using SDK.
8) Then the example is ready to be launched and will output pressure readings and sensor readings in the graph and
tables.
9) When Vlis running, to change pressure, modify values from this table:

@ Write pr

. All Pressure

at once
Pressure in

rl
=110

i

"

50

o e W e
v T
=] B

And click on “Write pressure?” button to write and unclick it.

Now the example should run, for more details please refer to the block diagram and User Guide.
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Remote mode

10) Go back to the llb menu. Now we will open __Remote_PID_Examples__.vi

081 anly | QBT with AF1 | AF1 with MSRD | QBT with BFS
- Regulater
Configuration OB1
device reference 087 Regulatar
|¥ j ':J:ll.'hnrnd L
regulator type
ll:hnnn:l 1
i none
_Ehumﬂ 2
i nene
ll:hnrm:l 3
A none
ll.'.hunnd 4 1
A none S— e
Sensor
Y Channel 1
B
_Sensor type _Fstﬂijigil_a“b -
Y none Az 5
i I8 =
Digitaljanalag Fiens_Dign_Resolubion Target E‘
:E.ﬂr: og :]IS:it l"’—
.
STOR

11) Fill in the left panel the information about your OB1 regulator and sensor you want to configure in a PID loop, then press
‘Start Running’ at the bottom.

12) You can now activate the PID with the green indicator at the center. Change the Target to observe the behavior of the
loop.

13) Once satisfied with the process, you can press ‘stop’ and look at the code itself.
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MATLAB:

Quick start

1) In your SDK folder, go to “MATLAB_64/Example” or “MATLAB_32/Example”. There should be a file named
“OB1_Ex__.m". Open this file in your MATLAB software. Remember that MATLAB has to run in administrator mode. In
this example we will consider that the compiler has been configured as recommended previously in this User Guide
(MATLAB section).

2) You should obtain a window similar to this one (depending on the SDK version you are running):

| oB1E_m x| + |

1 kerzszrzznzananas ™

2 FINITIALIZATION

3 TTTITLITIRRILRRRY

4 tadd path where the lib Elveflow are stored, load library and set all

S frequired variable (some are pointer to communicate with DLL)

€ %and start the instrument

7 ETTITLILIRRILR RS

8

g %define here the directory where .m, D11 and this script are

10 — addpath("D:dev) SDE_W3_ OIN\MARTLAB €4 \MATLAB €4');%* path for Mathlab"***.m" file

11 = addpath("D: \dev 5D 3_ -I{FATEBB_E‘J'-I{FAT[BE_EQ" DLL64') ;% path for DLL library

12 - addpath ('D:\dev\SDK\SDK_V3_02_O01\MATLAE 64\Example')$% path for your script

13

14 t%lAlways use Elveflow_Load at the begining, it load the DLL

15 — Elveflow Load;

1le

17 = error =0;% int error to zero, if an error occurs in the dll, an error is returned

18 - answer='empty sring';% store the user answer in this variable

19

20

21 %create eguivalent of char[] to communicate with DLL

22 %the instrument name can be found in NI Max

23 - Instrument_Name = libpointer('cstring','OlC9DSC3"); %01CSDSC3 is the name of my instrument

24

25 fcreate a pointer for calibrationset

26 — CalibSize = 1000;

27 — Calibration = libpointer ('doubkblePtr',ones (CalibSize, 1))

28

29 fpointer to store the instrument ID (no array) &
I(M e Pt i o4 5

3) To make this example work you need to modify the code to adapt it to your setup. Read the comments to have more
details about elements to change (for other examples and this one too).

First of all, you need to modify the paths where the dll, scripts and .m files are. Please modify these 3 lines:

5 %2define here the directory where .m, D11 and this script are

10 = addpath ("D:% :ie‘-.r"-.SDK"-.SDK_ '5_05_00"-.H.I-LI‘]'_I-LB_E.Q"-.HAI‘]'.I-LB_E.Q '}:% path for Mathlak"#*F* m" file
I addpath('D cie‘-.r"-.SDK"-.SDK_ {a‘-xI']'_RB_E.Q"-.MAI‘]'.RB_E.Q"-.DT_]'_I:.'Q'};% path for DLL| library
12 — addpath ('D:\dev\SDENSDE_V3_03_O00\MATLAB 64\Example')}% path for your script

3 03 00

4) Then you need to write your instrument name here:

21 fcreate equiwvalent of char[] to communicate with DLL
22 $¥the instrument name can be found in NI Max
A= Instrument Name = libpointer('cstring', "01CSDSC3'); %01CSDSC3 is the name of my instrument

5) To modify this line (23 here) you need to open a software that has been automatically installed on your computer while
installing ESI software. This is “NI MAX". Find NI MAX on your computer by typing “NI MAX"” on the Windows search for
example and open it.

NI MAX
Application
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6) You should obtain a window similar to this one (except the black squares and language):

28 systéme - Measurement & Automation Explorer s x
Fichier_Edition_Affichage Outts _Aide
ve ;‘“"“ H ! Actualiser
Voisinage de données —
@ Périphériques etinerfaces @Precedent E]
< Echeles Paramétres systéme
&) Logiciels
B8 Systémes déportés Nom dhéte
Nom DNS

» Masquer laide.

National ~
Instruments.
Measurement &
Automation

Explorer

Fournisseur

Modéle

Numéro de série
=
Version du firmware

Systéme drexploitation

Que souhaitez-vous
faire 2

Heure de démarrage du

Description.

Accés Web 3 1a configuration
systime

Ressources systéme

Meémoire physique totale
Meémaire physique disponib
Meémoire virtuelle totale

Meémoire virtuell disponible
Capacitédu disque principal

Espace lbre sur e disque
principal

Charge totale des processeur

Charge dinterruption des
processeurs

Paramétres du systéme PXI
Gestionnaire de ressources
Gestionnaire de ressources

Gestionnaire de:
déclenchements

Gestionnaire de:
déclenchements par défaut

B8 Prametes ysteme 8 Paametes rsens

7) Expand the “Devices and Interfaces” tab to reveal connected instruments. Depending on the devices connected to your
computer you will find multiple lines. In our case (OB1) we have to find a line with “NI USB-8451". When you find it,
click on it. You should obtain a window similar to this one:

~ B Systeme H 5 Actualiser
[@ Voisinage de données

~ B Périphériques et interfaces

ASRL1:INSTR "COM1” Paramétres
+2 NI USB-8451 "01CID9C3"
4 Périphériques réseau Nom 01Ca0acs
“d Echelles Fournisseur National Instruments
G Logicel: Modél NI USE-8431
E3 Systémes déportés sasls B
Numéro de série 01Co0acs
Etat Présent

Numéro de linterface USB o
Nom de ressource VISA USBO:0x3823:0x7166:01COD8C3:RAW

8) The name of the instrument is written in the “Name” part. Here it is “01C9D9C3” but depending on the device connected
(MSR, AF1 etc...) the name could be “Dev1” for example.

Please copy the name of the instrument and go back to MATLAB.

9) Write the name of the instrument instead of the already written name between ‘xxxxx’. In the case of this instrument the
modified window is as follows:

21 eguivalent of cl
22 %¥the instrument name ca 1
23 — Instrument Name = libpointer('cstrir 3 is the name of my instrument

10) Now we need to initialize our instrument. The initialization function for this example is the following:

32 fInitiate the device and all regulators and sensors types (sSee user
33 fguide for help

34 - error=0Bl Tnitialization(Instrument Name,1,2,4,3,Instc_ID);

35|(= CheckError (error);

11) Modify the function depending on your OB1. Considering the OB1 used for this example (described at the beginning of
the section) the modified function should look like this:

Elveflow Knowledge Base: https://support.elveflow.com/support/home Support: customer@elveflow.com 55

Elveflow, plug & play microfluidics / Microfluidics innovation center. All rights reserved.


https://support.elveflow.com/support/home
mailto:customer@elveflow.com

Elveflow User guide

, Software Development Kit

32 (Initiate the device and all regulators and sensors Types (see user
33 fguide for help

34 - error=0Bl Initialization(Instrument Name,1l,1,4,3,Inst_ ID):;

35 = CheckError (error) ;

Refer to the corresponding function in the User Guide (here it is “OB1_lInitialization”) and the table to know which parameters to
input in your case.

12) In the case of OB1, we need to declare sensors that are connected to the OBL. If you do not have any sensor, please skip
the following step to step 14. In the case of this example we need to add new lines to the code. The following lines are
used to add sensors:

37 %add digital flow sensor. Valid for OBl MK3+ only, if sensor not detected it will throw an error ;
38 $error=0Bl1_Add Sens(Inst_ID.Value,1,8,1,0,7); %add digital flow sensor. Valid for OBl MK3+ only, if sensor not detected it
39 %CheckError (exror);

13) Uncomment the “OB1_Add_Sens” and “CheckError” functions. Depending on the sensor connected the
“OB1_Add_Sens” has to be modified. In our example we need to add two sensors. The new code should be as follows:

g - error=081 Add Sens(Inst ID.Value,1,5,1,0,7);
39 - CheckError (error) ;
40 — error=0Bl1 Add Sens(Inst ID.Value,3,8,0,0,7);
41 — CheckError (error) ;

Note that the last two parameters are unused in the case of the pressure sensor used in this example. Refer to the corresponding
function in the User Guide (here it is “OB1_Add_Sens”) and the table to know which parameters to input in your case.

If you have more than two sensors, add that many lines (followed by CheckError) up to 4 (which are the four channels one the
OB1 where the sensors are physically connected). Channel number is the first parameter of the function after ID.

14) Then the example is ready to be launched. You can use default calibration or perform a new one. You can also load a
calibration file but remember that calibration files generated through ESI cannot be used with SDK. Only SDK generated
calibration files can be loaded using SDK.

15) Please follow instructions displayed on the screen to ask for pressure, sensor data etc...

Remote mode

16) While the example is running and asking for a new command, select ‘start’ which will run the function
“OB1_Start_Remote_Measurement”. The OB1 is now in remote mode, reading data in an asynchronous loop.

17) To check that the remote loop is operating correctly, now select ‘read_channel' which will call the function
“OB1_Get_Remote_Data” and will return the latest measured value from the OB1.

18) You can now immediately start a PID loop by calling ‘add_PID’ which will call the “add_PID" function. By calling
read_channel again, you should see the regulator (control) is now following the sensor.

19) Update your new target for the PID loop by simply calling the ‘set_target’ at the channel regulating the PID loop, in this
case channel 1, which will call the function “OB1_Set_Remote_Target”.

20) You can confirm the PID loop is updated by reading the channel again with ‘read_channel’

21) To exit the program, first stop the remote mode by selecting ‘stop’ which will call the function
“OB1_Stop_Remote_Measurement”.
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C++:

Quick start

1) In your SDK folder, go to “DLL64/Example_DLL64_Visual_Cpp/ElveflowDLL” or
“DLL32/Example_DLL32_Visual_Cpp/ElveflowDLL". Open the project “ElveflowDLL.vcxproj” in visual C++. Remember
that MATLAB has to run in administrator mode. In this example we will consider that visual C++ has been configured as
recommended previously in this User Guide (C++ section).

2) You should obtain a window similar to this one (depending on the SDK version you are running):

maincpp = X - | Explorateur de solutions
B EiveflowDLL -] (Portée globale) -l
1 /7 Tested with Visual Studio 2015 (module C++)| -
2w
3 platdefines -
a stdafx.h” 4 2 Fichiers dren-téte
s stdio.h> > B Afth
5 lude <iostream > B brsh
B b B error checkh
. b B FSReaderh
N > BMSRDh
10 > B MU
b B MUXDisth
b » B OBl
b B stdafch
2 B targetverh
“ 4 2 Fichiers sources
1 M_S_R_D.h" 4 sub_main
16 Elveflowss.h> // modify the additional include directory (project->property: Ce+->general->additional data) 3 e AFlapp
17 flow.d1l in the build directory Jqgeiias
18 using namespace std; b e error.checkepp
19 b F SReadercpp.
20 mint main() b % MSRDcpp
21 b MUXepp
2 //this function only select instrument and then used OB1_main, AFl_main, FSR_main, MUX_main, or MUX Dist_main b % MUXDistcpp
23 string instrument_type = "*; //create a new variable to store the user answer for communication b OBlepp
2 o stdafucpp
3 & IIIII111] b %+ maincpp N
26 7/ Explorateur de solutions [NV —"
27 // Tnitialization
28 7 bioprétés
2 /11 if an instrument was not properly close, it may cause an error ! ! ! main VCCodeFunction
30 »
3 JH111111]
do { SiC
cout << "select instrument: O0B1, AF1, F_S_R (for Flow Reader or Sensor Reader), M_S_R_D (for Sensor Reader able to read digital sensors), MUX, Glame)
getline(cin, instrament type): File \dev\SDK\SDK V3_03_00\DLLG4\Example_DLL64
} while (!(instrument_type —= "0B1" || instrument_type == "AF1" || instrument_type == "F_S_R" || instrument_type == "M_S_R_D" || instrument_type = FullName main
1f (instrument_type == "0B1") {sDefault False
I<Delete Fabse
nain_0B1(); IsFinal Faise
. . njected Fabse

3) In the explorer on the right, search “OB1.cpp” and open it. You should obtain a code similar to this one (depending on the
SDK version you are running):

0Bl.cpp + X [

‘

P ElveflowDLL | (Portée globale) -] 3
1 E#include "stdafx.h £
2 #include <stdio.h> =
3 #include <iostream>
4 #include <vector>
5 #include <string>
6 #include “error_check.h”

7 #include "0B1.h"

8 #include "windows.h"

El #include <Elveflowea.h> // modify the additional include directory

1@ using namespace std;

11

12 =int main_0B1()

13

14 string answer = "a"; //create a new variable to store the user answer for communication

15 int error = @;// use to obtain errors of function. If it's @ -> no error , else -> error, see labview error

16

17 E LIHFRLELTREEI TR EET

18

19 // Initialization

20 H

21 LIHFRLEITRELTTEELTEEET

22

23 cout << “device name, regulators and sensors hardcoded in the OBl.cpp file” << endl;

24 //0B1_type *my0B1 = new OB1_type;

25 =i int MyOB1_ID = -1; // initialized myOB1ID at negative value (after initialization it should become positive or =@)

26 // initialize the 0B1 -> Use NiMAX to determine the device name

27 //avoid non alphanumeric characters in device name

28 error = 0Bl Initialization("@1C9D9C3", Z_regulator_type_ 8_200 mbar, I_regulator_type_ @ 2800 _mbar, Z_regulator_type_ml8ee_180@_mbar, Z_regulator_

29 = Check_Error{error);// error send if not recognized

30 // Add a sensor

31 //error = OB1_Add_Sens(MyOB1_ID, 1, Z_sensor_type Press_1 bar, Z Sensor_digit analog Analog, Z Sensor_FSD_Calib_H20, Z D F_S Resolution_ 16Bit);//

32 /f 1 1 | If the sensor is not recognized a pop up will indicate it)

33 Check_Error(error);// error send if not recognized

3

35

36 E LIHFRLELEEEE TR EE T

37

38 // Choose calibration -
0% -4 3

4) To make this example work you need to modify the code to adapt it to your setup. Read the comments to have more
details about elements to change (for other examples and this one too). First of all, you need to modify the Initialization
function of your instrument here:
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23 cout << "device name, regulators and sensors hardcoded in the OBl.cpp file" << endl;

24 //0B1_type *my0B1 = new OB1_type;

25 = int MyOB1_ID = -1; // initialized myOB1ID at negative value (after initialization it should become positive or =8)

26 // initialize the 0B1 -> Use NiMAX to determine the device name

27 //avoid non alphanumeric characters in device name

28 error = OB1_Initialization("@1C9D9C3", Z_regulator_type_ @_20@_mbar, Z_regulator_type_ @_2068_mbar, Z_regulator_type_m1888_1e6e_mbar, Z_regulator_
29 = Check_Error(error);// error send if not recognized

5) To modify this line (28 here) you need to open a software that has been automatically installed on your computer while
installing ESI software. This is “NI MAX". Find NI MAX on your computer by typing “NI MAX” on the Windows search for
example and open it.

NI MAX
Application

6) You should obtain a window similar to this one (except the black squares and language):

23 systéme - Messurement & Automation Eplorer - 8 x
Fichier Edition Affichage Outils Aide
< Syeme W o Actaliser » Masquer side
E vav&"gg de données. @rriciaent =
G Péiphéiques et iteraces 9
< Echelles Paramtres systéme o i
Logiciel: jational
2 S st traments
Measurement &
Nom DNS Automation

Foumisseur
Modle

Numéro de série
Version du fimuare
Systime desplotation

Heure de démarrage du
systeme

Description

Acces Web 3 a configuration
systeme

Ressources systéme.

Memire physique totale
Mémire physique diporitis
Mémire vituelle totale

Memire vituelle disponible
Capacité du disque princpal

Espace libre sur le disque
principal

Charge totale des processeur

Charge dinterruption des
processeurs

Paramétres du systéme PXI
Gestionnaire de ressources
Gestionnaire de ressources
actif

Gestionnaire de
déclenchements

Gestionnaire de:

déclenchements par défaut

58 Parametres systeme % Parametres réseau

7) Expand the “Devices and Interfaces” tab to reveal connected instruments. Depending on the devices connected to your
computer you will find multiple lines. In our case (OB1) we have to find a line with “NI USB-8451". When you find it,
click on it. You should obtain a window similar to this one:

~ Ed Systeme H 3 Actualiser
[5ll Voisinage de données

v B Périphériques et interfaces

ASRL1:INSTR "COM1" Paramétres
= NI USB-8451 "01C909C3"
4 Périphériques réseau Nom 01C909C3
44 Echelles Fournisseur Naticnal Instruments
G Logicies Modél NI USB-8451
ES Systemes déportés oaste B
Numéra de série 01C9pacs
Etat Présent

MNuméro de linterface USB 0
Nom de ressource VISA USB0:0x3923::0x7166::01CODIC3:RAW

8) The name of the instrument is written in the “Name” part. Here it is “01C9D9C3” but depending on the device connected
(MSR, AF1 etc...) the name could be “Dev1” for example.

Please copy the name of the instrument and go back to visual C++.

9) Write the name of the instrument instead of the already written name between “xxxxx”. In the case of this instrument the
modified window is as follows:
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28 ‘ error = 0Bl Initialization(“&1CoD9C3", Z regulator_ type @ 288 mbar, Z

29 = Check_Error(error);// error send if not recognized

10) The second part of the Initialization function is used to define regulator type. Modify the function depending on your
OB1. Considering the OB1 used for this example (described at the beginning of the section) the modified function should
look like this:

28 | error = 0Bl Initialization({"@1CeDoC3™, 1, 1, 4, 3, &My0B1l ID);
20 = Check_Error{error);// error send if not recognized

You can also use the defined variables, they are meant to be used but it is not used in this example to be able to display all
information in one screenshot. Refer to the corresponding function in the User Guide (here it is “OB1_lInitialization”) and the table
to know which parameters to input in your case.

11) In the case of the OB1, we need to declare sensors that are connected to the OBL1. If you do not have any sensor, please
skip the following step to step 13. In the case of this example we need to add new lines to the code. The following lines
are used to add sensors:

31 /ferror = 0B1_Add_Sens(MyOB1_ID, 1, Z_sensor_type Press_1_bar, Z_Sensor_digit_analog_Analog, Z_Sensor_FSD_Calib_H20, Z_D_F_S_Resolution__16Bit);//
32 // 111 If the sensor is not recognized a pop up will indicate it)
33 Check_Error(error);// error send if not recognized

12) Uncomment the “OB1_Add_Sens” and “CheckError” functions. Depending on the sensor connected the
“OB1_Add_Sens” has to be modified. In our example we need to add two sensors. The new code should be as follows:

= error = 0B1_Add Sens(MyOB1_ID, 1, 5, 1, 8, 7);// Add digital flow sensor with H20 Calibration
f/ V! 1 If the sensor is not recognized a pop up will indicate it)
Check_Error{error);// error send if not recognized
error = 0OBl_Add_Sens(MyOB1_ID, 3, 8, @, @, 7);
Check_Error(error);

[NV YR TN R IT]
[ I N R

You can also use the defined variables, they are meant to be used but it is not used in this example to be able to display all
information in one screenshot. Note that the last two parameters are unused in the case of the pressure sensor used in this
example. Refer to the corresponding function in the User Guide (here it is “OB1_Add_Sens”) and the table to know which
parameters to input in your case.

If you have more than two sensors, add that many lines (followed by Check_Error) up to 4 (which are the four channels one the
OB1 where the sensors are physically connected). Channel number is the first parameter of the function after ID.

13) Then the example is ready to be launched. You can use default calibration or perform a new one. You can also load a
calibration file but remember that calibration files generated through ESI cannot be used with SDK. Only SDK generated
calibration files can be loaded using SDK.

14) Please follow instructions displayed on the screen to ask for pressure, sensor data etc...

Remote mode

15) While the example is running and asking for a new command, select ‘start’ which will run the function

“OB1_Start_Remote_Measurement”. The OB1 is now in remote mode, reading data in an asynchronous loop.

16) To check that the remote loop is operating correctly, now select ‘read_channel' which will call the function
“OB1_Get_Remote_Data” and will return the latest measured value from the OB1.

17) You can now immediately start a PID loop by calling ‘add_PID’ which will call the “add_PID” function. By calling
read_channel again, you should see the regulator (control) is now following the sensor.

18) Update your new target for the PID loop by simply calling the ‘set_target’ at the channel regulating the PID loop, in this

case channel 1, which will call the function “OB1_Set_Remote_Target”.

19) You can confirm the PID loop is updated by reading the channel again with ‘read_channel’

20) To exit the program, first stop the remote mode by selecting ‘stop’ which will call the function
“OB1_Stop_Remote_Measurement”.
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Python:

Quick start

1) In your SDK folder, go to “Python_64/Example” or “Python_32/Example”. There should be a file named “_OB1_Ex_.py”".
This is the example code for OB1. There is also the “Elveflow64.py” or “Elveflow32.py” located in the “Python_64" or
“Python_32" folder that will be necessary. Please use the IDE you want but in this example we will use IDE Eclipse
V4.5.2 + Pydev V5.0.0. This code is tested with Python 3.5.1. In this example we will consider that configuration has
been done properly and we will focus on the code itself.

2) Please find below a screenshot of a part of the code (depending on SDK version you are running):

5% import sys
& from email.header i

7 sys.path.append( 54 .encode ("utf-57))

5 sys.path.append(

encode ('utf-31))

10 from ctypes import *
1z from array import array

14 from Elveflowé4 import *

0 Instr_ID=c_int32()

print ('Instrument name and r

tor types

P ed in the pythen script'.encode('utf-§'))

error=0Bl_Initialization('01C9D9C3'.encode( 'ascii’),1,2,4,3,byref (Instx_ID))

print(’srror:sd’ % error)

print('0BI ID: id’ % Instr_ID.value)

3 Calib=(c_double*1000) ()
repeat=Trus
45 whila vemear==Tena-

3) To make this example work you need to modify the code to adapt it to your setup. Read the comments to have more
details about elements to change (for other examples and this one too).

First of all, you need to modify the paths where the dll and library are. Please modify these 2 lines:

7 sys.path.append('D:
sys.path.append ('

LL&4".encode ( "utf-5'))

encode( 'utf-2'))

4) Then you need to open “Elveflow64.py” or “Elveflow32.py”, modify the following path and save it:

5 ElveflowDLL=CDLL( 'D:/dsv/SDK/SDK V3 03 00/Python 64/DLLé4/Elveflowéd.dll’)

_— — P

5) Go back to “_OB1_EX_.py”. Then you need to write your instrument name here:

20 Imstr ID=c_int32{()

21 print('Instrumsnt nams am

[+3
i
|
]
-+

docodsd in the python script’.encode('utf-87))

23 error=0Bl Initialization('01CSDSC3'.encode ( 'W'] fl,2,4,3, byref (Instr_ ID))

6) To modify this line (23 here) you need to open a software that has been automatically installed on your computer while
installing ESI software. This is “NI MAX". Find NI MAX on your computer by typing “NI MAX” on the Windows search for
example and open it.
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NI MAX
Application

7) You should obtain a window similar to this one (except the black squares and language):

2 Systéme - Measurement & Automation Exporer ~ s x

Fchier Edton _Affichage Outis _Aide

v W & Actvase »2 MasquerFside
8 v e domés G =
G Péiphériques tintefaces
ad chelles Paramatres systéme
&) Logiciels

B8 Systémes déportés Nom d'héte
Nom DN

National ~

Foumisseur
Madéle

Numéro de série
Version du fimmware
Systéme dresploitation

Heure de démarrage du
systéme

Description

Accés Web 3 a configuration
systeme

Ressources systéme.

Mémaire physique totsle
Mémaire physique disporibi
Mémaire vinueletotae

Mémaire vinuelle disporible
Copacité du disque principal

Espace fiore sur e disque
principal

Charge totale des processeur

Charge dinterruption des
processeurs

Paramétres du systéme PXI
Gestionnaire de ressources
Gestionnaire de ressources
Gestionnaire de

Géclenchements

Gestionnaire de

éclenchements par défaut

[55 Parametres systeme B Paramétres réseau

8) Expand the “Devices and Interfaces” tab to reveal connected instruments. Depending on the devices connected to your
computer you will find multiple lines. In our case (OB1) we have to find a line with “NI USB-8451". When you find it,
click on it. You should obtain a window similar to this one:

~ Ed Systéme H 3 Actualiser

[@ Voisinage de données
~ B Périphériques et interfaces

ASRL1:INSTR "COMT" Paramétres
+= NI USB-8451 "01C9D9C3"
4 Périphériques réseau Nom 01C90acs
“d Echelles Fournisseur Mational Instruments
& Logiciels Modél NI USB-8451
B3 Systémes déportés sasls B
Numéro de série 01C90acz
Etat Présent

Numéro de linterface USB a
Nom de ressource VISA USB0:0x3923::0x7166:01CODIC3:RAW

9) The name of the instrument is written in the “Name” part. Here it is “01C9D9C3” but depending on the device connected
(MSR, AF1 etc...) the name could be “Dev1” for example.

Please copy the name of the instrument and go back to the example.

10) Write the name of the instrument instead of the already written name between ‘xxxxx’. In the case of this instrument the
modified window is as follows:

Instr_ ID=c_int3Z ()
21 print('Instrumsnt

=

ipt'.encode [ 'utf-5"))

23 error=0Bl Initialization('01C5D5 sc11'y,1,2,4,3, byref (Instr_ ID)})

11) The second part of the Initialization function is used to define regulator type. Modify the function depending on your
OB1. Considering the OB1 used for this example (described at the beginning of the section) the modified function should
look like this:

error=0Bl Initialization('01C8DSCF".encode (" a5c11'),1,1,4,3, byref (Instr ID))
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Refer to the corresponding function in the User Guide (here it is “OB1_lInitialization”) and the table to know which parameters to
input in your case.
12) In the case of OB1, we need to declare sensors that are connected to the OBL1. If you do not have any sensor, please skip
the following step to step 14. In the case of this example we need to add new lines to the code. The following lines are
used to add sensors:

TN N ]

13) Uncomment the “OB1_Add_Sens” and “print” functions. Depending on the sensor connected the “OB1_Add_Sens” has
to be modified. In our example we need to add two sensors. The new code should be as follows:

R X1

(Instr_ ID, 1, 5

=] r
T T Fl - - =
digit flow sensor:

o error=CBl_Add Sen
print{ 'error add

error=0Bl_Add Sens(Instr_ ID, 3, 3, 0, 0O, T)
dd an

35 print{'srror a nalog flow sensor:%d" % error)

Note that the last two parameters are unused in the case of the pressure sensor used in this example. Refer to the corresponding
function in the User Guide (here itis “OB1_Add_Sens”) and the table to know which parameters to input in your case.

If you have more than two sensors, add that many lines (followed by the check of the error) up to 4 (which are the four channels
one the OB1 where the sensors are physically connected). Channel number is the first parameter of the function after ID.

14) Then the example is ready to be launched. You can use default calibration or perform a new one. You can also load a
calibration file but remember that calibration files generated through ESI cannot be used with SDK. Only SDK generated
calibration files can be loaded using SDK.

15) Please follow instructions displayed on the screen to ask for pressure, sensor data etc...

Remote mode

16) While the example is running and asking for a new command, select ‘start’ which will run the function
“OB1_Start_Remote_Measurement”. The OB1 is now in remote mode, reading data in an asynchronous loop.

17) To check that the remote loop is operating correctly, now select ‘read_channel' which will call the function
“OB1_Get_Remote_Data” and will return the latest measured value from the OB1.

18) You can now immediately start a PID loop by calling ‘add_PID’ which will call the “add_PID” function. By calling
read_channel again, you should see the regulator (control) is now following the sensor.

19) Update your new target for the PID loop by simply calling the ‘set_target’ at the channel regulating the PID loop, in this
case channel 1, which will call the function “OB1_Set_Remote_Target”.

20) You can confirm the PID loop is updated by reading the channel again with ‘read_channel’

21) To exit the program, first stop the remote mode by selecting ‘stop’ which will call the function
“OB1_Stop_Remote_Measurement”.
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Appendix:

Error handling:

All functions return an error code. If this code is O no error occurs. Other values indicate that an error occurs. Some personalized
errors were added.

Error code: Signification:
-8000 No Digital Sensor found
-8001 No pressure sensor compatible with OB1 MK3
-8002 No Digital pressure sensor compatible with OB1 MK3+
-8003 No Digital Flow sensor compatible with OB1 MK3
-8004 No IPA config for this sensor
-8005 Sensor not compatible with AF1
-8006 No Instrument with selected ID

Other errors can be found in the LabVIEW error user guide. (http://www.ni.com/pdf/manuals/321551a.pdf)

List of constants, prototypes and description (for G++, MATLAB and Python):

All instruments have initialization and destructor function and several other functions described below.
All functions will return an error code that could help to debug your software.
Z_sensor_type_Level stands for all types of level sensor such as bubble detector.

Constants (define Elveflow.h as uint16_t):

Z_regulator_type:
Z_regulator_type_none
Z_regulator _type__0_200_mbar
Z_regulator _type__0_2000_mbar
Z_regulator _type__0_8000_mbar
Z_regulator_type_m1000_1000_mbar
Z_regulator_type_m1000_6000_mbar

OO WNEFLO
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Z_sensor_type:
Z_sensor_type_none
Z_sensor _type_Flow_1_5_mulL_min
Z_sensor _type_Flow_7_muL_min
Z_sensor _type_Flow_50_muL_min
Z_sensor _type_Flow_80_muL_min
Z_sensor _type_Flow_1000_muL_min
Z_sensor _type_Flow_5000_muL_min
Z_sensor_type_Press_70_mbar
Z_sensor _type_Press_340_mbar
Z_sensor _type_Press_1_bar
Z_sensor _type_Press_2_bar
Z_sensor _type_Press_7_bar
Z_sensor _type_Press_16_bar
Z_sensor _type_Level
Z_sensor_type_Custom
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Z_Sensor_digit_analog: Z_Sensor_FSD_Calib:
Z_Sensor_digit_analog_Analog 0 Z_Sensor_FSD_Calib_.H20 0
Z_Sensor_digit_analog_Digital 1 Z_Sensor_FSD_Calib_IPA 1

Z_D_F_S_Resolution:

Z_D_F_S_Resolution__9Bit
Z_D_F_S_Resolution__10Bit
Z_D_F_S_Resolution__11Bit
Z_D_F_S_Resolution__12Bit
Z_D_F_S_Resolution__13Bit
Z_D_F_S_Resolution__14Bit
Z_D_F_S_Resolution__15Bit
Z_D_F_S_Resolution__16Bit

NO ok WNBERO

Z_MUX_DRI_Rotation:
Z_MUX_DRI_Rotation_Shortest 0
Z_MUX_DRI_Rotation_Clockwise

Z_MUX_DRI_Rotation_CounterClockwise 2

[N

Z_MUX_DRI_Action:
Z_MUX_DRI_Action_Home 0
Z_MUX_DRI_Action_SerialNumber 1
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Calibration and PID Example (required for AF1 and 0B1):

int32_t __cdecl Elveflow_Calibration_Default(double Calib_Array_out[], int32_t len);
Set default Calib in Calib cluster, len is the Calib_Array_out array length

int32_t __cdecl Elveflow_Calibration_Load(char Path[], double Calib_Array_out[], int32_t len);

Load the calibration file located at Path and returns the calibration parameters in the Calib_Array_out. len is the
Calib_Array_out array length. The function asks the user to choose the path if Path is not valid, empty or not a path. The
function indicate if the file was found.

int32_t __cdecl Elveflow_Calibration_Save(char Path[], double Calib_Array_in[], int32_t len);
Save the Calibration cluster in the file located at Path. len is the Calib_Array_in array length. The function prompts the user
to choose the path if Path is not valid, empty or not a path.

int32_t __cdecl Elveflow_EXAMPLE_PID(int32_t PID_ID_in, double actualValue, int32_t Reset, double P, double |, int32_t
*PID_ID_out, double *value);

This function is only provided for illustration purpose, to explain how to do your own feedback loop. Elveflow does not
guarante neither efficient nor optimum regulation with this illustration of Pl regulator . With this function the PI
parameters have to be tuned for every regulator and every microfluidic circuit. In this function need to be initiate with a
first call where PID_ID =-1. The PID_out will provide the new created PID_ID. This ID should be use in further call.
General remarks of this Pl regulator : The error "e" is calculate for every step as e=target value-actual value There are 2
contributions to a Pl regulator: proportional contribution which only depend on this step and Prop=eP and integral part

which is the "memory" of the regulator. This value is calculated as Integ=integral(ledt) and can be reset.

AF1:

int32_t __cdecl AF1_Calib(int32_t AF1_ID_in, double Calib_array_out[], int32_t len);
Launch AF1 calibration and return the calibration array. Len corresponds to the Calib_array_out length.

int32_t __cdecl AF1_Destructor(int32_t AF1_ID_in);
Close Communication with AF1

int32_t __cdecl AF1_Get_Flow_rate(int32_t AF1_ID_in, double *Flow);
Get the Flow rate from the flow sensor connected on the AF1

int32_t __cdecl AF1_Get_Press(int32_t AF1_ID_in, int32_t Integration_time, double Calib_array_in[], double *Pressure,
int32_t len);

Get the pressure of the AF1 device, Calibration array is required (use Set_Default_Calib if required). Len corresponds to the
Calib_array_in length.

int32_t __cdecl AF1_Get_Trig(int32_t AF1_ID_in, int32_t *trigger);
Get the trigger of the AF1 device (0=0V, 1=5V).

int32_t __cdecl AF1_lnitialization(char Device_Name[], Z_regulator_type Pressure_Regulator, Z_sensor_type Sensor,
int32_t *AF1_ID_out);

Initiate the AF1 device using device name (could be obtained in NI MAX), and regulator, and sensor. It return the AF1 ID
(number >=0) to be used with other function

int32_t __cdecl AF1_Set_Press(int32_t AF1_ID_in, double Pressure, double Calib_array_in[], int32_t len);
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Set the pressure of the AF1 device, Calibration array is required (use Set_Default_Calib if required).Len corresponds to the
Calib_array_in length.

int32_t __cdecl AF1_Set_Trig(int32_t AF1_ID_in, int32_t trigger);
Set the Trigger of the AF1 device (0=0V, 1=5V).

int32_t __cdecl AF1_Start_Remote_Measurement(int32_t AF1_ID, double Calib_array_in[], int32_t longueur);

Start a loop running in the background, and automatically reads all sensors and regulators. No direct call to the AF1 can
be made until the Stop measuring function is called. Until then only functions accessing this loop (get_remote_data,
set_remote_target, remote_triggers) are recommended.

int32_t __cdecl AF1_Stop_Remote_Measurement(int32_t AF1_ID);
Stop the background measure & control loop

int32_t __cdecl AF1_Set_Remote_Target(int32_t AF1_ID, double Target);
Set the Target of the AF1 device. Modify the pressure if the PID is off, or the sensor is a pressure sensor. Modify a flow if
the sensor is a flow sensor and the PID is on.

int32_t __cdecl AF1_Remote_Triggers(int32_t AF1_ID, int32_t Triggerln, int32_t *TriggerOut);
Set the Trigger input and get the Trigger output of the AF1 device.

int32_t __cdecl AF1_Get_Remote_Data(int32_t AF1_ID, double *Reg_Data, double *Sens_Data);
Read the sensor and regulator values of the device. Warning: This Function only extracts data obtained in the remote
measurement loop Sensor unit : mbar if pressure sensor, ul/min if flow sensor Regulator unit : mbars

BFS:

int32_t __cdecl BFS_Destructor(int32_t BFS_ID_in);
Close Communication with BFS device

int32_t __cdecl BFS_Get_Density(int32_t BFS_ID_in, double *Density);
Get fluid density (in g/L) for the BFS defined by the BFS_ID

int32_t __cdecl BFS_Get_Flow(int32_t BFS_ID_in, double *Flow);

Measure the fluid flow in (microL/min). !!! This function required an earlier density measurement!!! The density can either be
measured only once at the beginning of the experiment (ensure that the fluid flows through the sensor prior to density
measurement), or before every flow measurement if the density might change. If you get +inf or -inf, the density wasn't
correctly measured.

int32_t __cdecl BFS_Get_Mass_Flow(int32_t BFS_ID_in, double *MassFlow);

int32_t __cdecl BFS_Get_Temperature(int32_t BFS_ID_in, double *Temperature);
Get the fluid temperature (in °C) of the BFS defined by the BFS_ID

int32_t __cdecl BFS_Initialization(char Visa_COM[], int32_t *BFS_ID_out);

Initiate the BFS device using device com port (ASRLXXX::INSTR where XXX is the com port that could be found in
windows device manager). It return the BFS ID (number >=0) to be used with other function

int32_t __cdecl BFS_Set_Filter(int32_t BFS_ID_in, double Filter_value);
Elveflow Library BFS Device Set the instrument Filter. 0.000001= maximum filter -> slow change but very low noise. 1=
no filter-> fast change but noisy. Default value is 0.1
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int32_t __cdecl BFS_Zeroing(int32_t BFS_ID_in);
Perform zero calibration of the BFS. Ensure that there is no flow when performed; it is advised to use valves. The
calibration procedure is finished when the green LED stops blinking.

int32_t __cdecl BFS_Set_Remote_Params(int32_t BFS_ID, double Filter, int32_t M_temp, int32_t M_density);

Modify the parameters of the remote monitoring loop: M_density: a new measure of the density will be taken before each
flow measurement M_temp: a new temperature measurement will be taken after each flow measurement Filter: change
the filter used to measure the flow

int32_t __cdecl BFS_Start_Remote_Measurement(int32_t BFS_ID);
Start the monitoring loop for the BFS device.

int32_t __cdecl BFS_Stop_Remote_Measurement(int32_t BFS_ID);
Stop the monitoring loop for the BFS device.

int32_t __cdecl BFS_Get_Remote_Data(int32_t BFS_ID, double *Temperature, double *Density, double *Flow);

Read the sensors from the remote monitoring loop: Units: Flow sensor: ul/min Density: g/m3 Temperature: Celcius

Flow Reader or old version Sensor Reader:

int32_t __cdecl F_S_R_Destructor(int32_t F_S_Reader_ID_in);
Close Communication with F_S_R.

int32_t __cdecl F_S_R_Get_Sensor_data(int32_t F_S_Reader_ID_in, int32_t Channel_1_to_4, double *output);
Get the data from the selected channel.

int32_t __cdecl F_S_R_Initialization(char Device_Name[], Z_sensor_type Sens_Ch_1, Z_sensor_type Sens_Ch_2,
Z_sensor_type Sens_Ch_3, Z_sensor_type Sens_Ch_4, int32_t *F_S_Reader_ID_out);

Initiate the F_S_R device using device name (could be obtained in NI MAX) and sensors. It returns the F_S_R ID (number
>=0) to be used with other functions. NB: Flow reader can only accept Flow sensor NB 2: Sensors connected to channel
1-2 and 3-4 should be the same type, otherwise they will not be taken into account and the user will be informed by a
prompt message.

MUX Distribution/Distributor/Recirculation/Injection (D-R-I):

int32_t __cdecl MUX_DRI_Destructor(int32_t MUX_DRI_ID_in);
Close Communication with MUX Distribution, Distributor, Recirculation or Injection device.

int32_t __cdecl MUX_DRI_Get_Valve(int32_t MUX_DRI_ID_in, int32_t *selected_Valve);
Get the current valve number. If the valve is changing, the function returns O.

int32_t __cdecl MUX_DRI_Initialization(char Visa_COM[], int32_t *MUX_DRI_ID_out);

Initiate the MUX Distribution, Distributor, Recirculation or Injection device using device COM port (ASRLXXX:INSTR where
XXX'is usually the COM port that could be found in Windows device manager). It returns the MUX D-R-I| ID (number >=0)
to be used with other functions.
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int32_t __cdecl MUX_DRI_Set_Valve(int32_t MUX_DRI_ID_in, int32_t selected_Valve, Z_MUX_DRI_Rotation Rotation);
Switch the MUX Distribution, Distributor, Recirculation or Injection to the desired valve. For MUX Distribution 12, between
1-12. For MUX Distributor (6 or 10 valves), between 1-6 or 1-10. For MUX Recirculation 6 or MUX Injection (6 valves), the
two states are 1 or 2. Rotation indicates the path the valve will perform to select a valve, either shortest 0, clockwise 1 or
counterclockwise 2.

int32_t __cdecl MUX_DRI_Send_Command(int32_t MUX_DRI_ID_in, Z_MUX_DRI_Action Action, char Answerf[], int32_t
len);

IThis function only works for MUX Distribution 12 or Recirculation 6! Get the Serial Number or Home the valve. len is the
length of the Answer. Remember that Home the valve takes several seconds. Home the valve is necessary as an

initialization step before using the valve for a session.

MUX & MUX Wire:

int32_t __cdecl MUX_Destructor(int32_t MUX_ID_in);
Close the communication of the MUX device

int32_t __cdecl MUX_Get_Trig(int32_t MUX_ID_in, int32_t *Trigger);
Get the trigger of the MUX device (0=0V, 1=5V).

int32_t __cdecl MUX_Initialization(char Device_Name[], int32_t *MUX_ID_out);
Initiate the MUX device using device name (could be obtained in NI MAX). It return the F_S_R ID (number >=0) to be used
with other functions

int32_t __cdecl MUX_Set_Trig(int32_t MUX_ID_in, int32_t Trigger);
Set the Trigger of the MUX device (0=0V, 1=5V).

int32_t __cdecl MUX_Set_all_valves(int32_t MUX_ID_in, int32_t array_valve_in[], int32_t len);
Valves are set by an array of 16 elements. If the valve value is equal to or

below 0, the valve is closed, if it's equal to or above 1 the valve is open. The

index in the array indicates the selected valve as shown below:

01283

4567

89 1011

12131415

If the array does not contain exactly 16 elements nothing happened.

int32_t __cdecl MUX_Set_indiv_valve(int32_t MUX_ID_in, int32_t Input, int32_t Ouput, int32_t OpenClose);

Set the state of one valve of the instrument. The desired valve is addressed using Input and Output parameters which
correspond to the fluidics inputs and outputs of the instrument.

int32_t __cdecl MUX_Wire_Set_all_valves(int32_t MUX_ID_in, int32_t array_valve_in[], int32_t len);

Valves are set by an array of 16 elements. If the valve value is equal to or below 0, the valve is closed, if it's equal to or
above 1 the valve is open. If the array does not contain exactly 16 elements nothing happened.
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Sensor Reader able to read digital sensors (MSRD):

int32_t __cdecl M_S_R_D_Add_Sens(int32_t M_S_R_D_ID, int32_t Channel_1_to_4, Z_sensor_type SensorType,
Z_Sensor_digit_analog DigitalAnalog, Z_Sensor_FSD_Calib FSens_Digit_Calib, Z_D_F_S_Resolution
FSens_Digit_Resolution);

Add sensor to MSRD device. Select the channel n° (1-4) the sensor type. For the Flow sensor, the type of communication
(Analog/Digital), the Calibration for digital version (H20 or IPA) should be specified as well as digital resolution (9 to 16
bits). (see SDK user guide, Z_sensor_type_type , Z_sensor_digit_analog, Z_Sensor_FSD_Calib and Z_D_F_S_Resolution for
number correspondance) For digital versions, the sensor type is automatically detected during this function call. For the
Analog sensor, the calibration parameters are not taken into account. If the sensor is not compatible with the MSRD
version, or no digital sensor is detected, an error will be thrown as output of the function. NB: Sensor type has to be the
same as in the "Initialization" step.

int32_t __cdecl M_S_R_D_Destructor(int32_t M_S_R_D_ID);
Close communication with MSRD

int32_t __cdecl M_S_R_D_Get_Sens_Data(int32_t M_S_R_D_ID, int32_t Channel_1_to_4, double *Sens_Data);
Read the sensor of the requested channel.s Units: Flow sensor: ul/min Pressure: mbar NB: For Digital Flow Sensor, If the
connection is lost, MSRD will be reseted and the return value will be zero

int32_t __cdecl M_S_R_D_Set_Filt(int32_t M_S_R_D_ID, int32_t Channel_1_to_4, L\VBoolean ONOFF);

Set filter for the corresponding channel.

int32_t __cdecl M_S_R_D_lInitialization(char Device_Name[], Z_sensor_type Sens_Ch_1, Z_sensor_type Sens_Ch_2,
Z_sensor_type Sens_Ch_3, Z_sensor_type Sens_Ch_4, double CustomSens_Voltage_Ch12, double
CustomSens_Voltage_Ch34, int32_t *MSRD_ID_out);

Initialize the Sensor Reader device able to read digital sensors (MSRD) using device name and sensor type (see SDK
Z_sensor_type for corresponding numbers). It modifies the MSRD ID (number >=0). This ID can be used with other
functions to identify the targeted MSRD. If an error occurs during the initialization process, the MSRD ID value will be -1.
Initiate the communication with the Sensor Reader able to read digital sensors (MSRD). This VI generates an identification
cluster of the instrument to be used with other ViIs. NB: Sensor type has to be written here in addition to the "Add_Sens".

NB 2: Sensors connected to channel 1-2 and 3-4 have to be the same type otherwise they will not be taken into account.
int32_t __cdecl M_S_R_D_Reset_Instr(int32_t M_S_R_D_ID);
int32_t __cdecl M_S_R_D_Reset_Sens(int32_t M_S_R_D_ID);

int32_t __cdecl M_S_R_D_Start_Remote_Measurement(int32_t M_S_R_D_ID);
Start the monitoring loop for the MSRD device.

int32_t __cdecl M_S_R_D_Stop_Remote_Measurement(int32_t M_S_R_D_ID);
Stop the monitoring loop for the MSRD device.

int32_t __cdecl M_S_R_D_Get_Remote_Data(int32_t M_S_R_D_ID, int32_t Channel_1_to_4, double *Sens_Data);
Read the sensor of the requested channel.s Units: Flow sensor: ul/min Pressure: mbar NB: For Digital Flow Sensor, If the
connection is lost, MSRD will be reseted and the return value will be zero
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int32_t __cdecl OB1_Add_Sens(int32_t OB1_ID, int32_t Channel_1_to_4, Z_sensor_type SensorType,
Z_Sensor_digit_analog DigitalAnalog, Z_Sensor_FSD_Calib FSens_Digit_Calib, Z_D_F_S_Resolution
FSens_Digit_Resolution, double CustomSens_Voltage_5_to_25);

Add sensor to OB1 device. Select the channel n° (1-4) the sensor type. For Flow sensor, the type of communication
(Analog/Digital), the Calibration for digital version (H20 or IPA) should be specified as well as digital resolution (9 to 16
bits). (see SDK user guide, Z_sensor_type_type , Z_sensor_digit_analog, Z_Sensor_FSD_Calib and Z_D_F_S_Resolution for
number correspondance) For digital version, the sensor type is automatically detected during this function call. For
Analog sensors, the calibration parameters are not taken into account. If the sensor is not compatible with the OB1
version, or no digital sensor is detected an error will be thrown as output of the function.

int32_t __cdecl OB1_Calib(int32_t OB1_ID_in, double Calib_array_out[], int32_t len);
Launch OB1 calibration and return the calibration array. Before Calibration, ensure that ALL channels are properly closed
with adequate caps. Len corresponds to the Calib_array_out length.

int32_t __cdecl OB1_Destructor(int32_t OB1_ID);
Close communication with OB1

int32_t __cdecl OB1_Get_Press(int32_t OB1_ID, int32_t Channel_1_to_4, int32_t Acquire_DatalTrueOFalse, double
Calib_array_in[], double *Pressure, int32_t Calib_Array_Llen);

Get the pressure of an OB1 channel. Calibration array is required (use Set_Default_Calib if required) and return a double .
Len corresponds to the Calib_array_in length. If Acquire_data is true, the OB1 acquires ALL regulators AND ALL analog
sensor value. They are stored in the computer memory. Therefore, if several regulator values (OB1_Get_Press) and/or
sensor values (OB1_Get_Sens_Data) have to be acquired simultaneously, set the Acquire_Data to true only for the First
function. All the others can use the values stored in memory and are almost instantaneous.

int32_t __cdecl OB1_Get_Sens_Data(int32_t OB1_ID, int32_t Channel_1_to_4, int32_t Acquire_DatalTrueOFalse, double
*Sens_Data);

Read the sensor of the requested channel. ! This Function only converts data acquired in OB1_Acquire_data Units : Flow
sensor pl/min Pressure : mbar If Acquire_data is true, the OB1 acquires ALL regulator AND ALL analog sensor value. They
are stored in the computer memory. Therefore, if several regulator values (OB1_Get_Press) and/or sensor values
(OB1_Get_Sens_Data) have to be acquired simultaneously, set the Acquire_Data to true only for the First function. All the
others can use the values stored in memory and are almost instantaneous. Digital Sensors required another
communication protocol, this parameter has no impact NB: For Digital Flow Sensor, If the connection is lost, OB1 will be
reset and the return value will be zero.

int32_t __cdecl OB1_Get_Trig(int32_t OB1_ID, int32_t *Trigger);

Get the trigger of the OB1 (0 =0V, 1 =3,3V)

Z_regulator_type Reg_Ch_3, Z_regulator_type Reg_Ch_4, int32_t *OB1_ID_out);

Initialize the OB1 device using device name and regulators type (see SDK Z_regulator_type for corresponding numbers). It
modifies the OB1 ID (number >=0). This ID can be used with other functions to identify the targeted OB1. If an error
occurs during the initialization process, the OB1 D value will be -1.

int32_t __cdecl OB1_Initialization(char Device_Name[], Z_regulator_type Reg_Ch_1, Z_regulator_type Reg_Ch_2,

int32_t __cdecl OB1_Reset_Digit_Sens(int32_t OB1_ID, int32_t Channel_1_to_4);
int32_t __cdecl OB1_Reset_Instr(int32_t OB1_ID);

int32_t __cdecl OB1_Set_All_Press(int32_t OB1_ID, double Pressure_array_in[], double Calib_array_in[], int32_t
Pressure_Array_Len, int32_t Calib_Array_Len);
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Set the pressure of all the channels of the selected OB1. Calibration array is required (use Set_Default_Calib if required).
Calib_Array_Len corresponds to the Calib_array_in length. It uses an array as a pressure input. Pressure_Array_Len
corresponds to the pressure input array. The first number of the array corresponds to the first channel, the seconds number
to the seconds channels and so on. All the numbers above 4 are not taken into account. If only One channel needs to be
set, use OB1_Set_Pressure.

int32_t __cdecl OB1_Set_Press(int32_t OB1_ID, int32_t Channel_1_to_4, double Pressure, double Calib_array_in[], int32_t
Calib_Array_Llen);

Set the pressure of the OB1 selected channel, Calibration array is required (use Set_Default_Calib if required). Len
corresponds to the Calib_array_in length.

int32_t __cdecl OB1_Set_Trig(int32_t OB1_ID, int32_t trigger);
Set the trigger of the OB1 (0 =0V, 1 =3,3V)

int32_t __cdecl OB1_Start_Remote_Measurement(int32_t OB1_ID, double Calib_array_in[], int32_t longueur);

Start a loop running in the background, and automatically reads all sensors and regulators. No direct call to the OB1 can
be made until the Stop measuring function is called. Until then only functions accessing this loop (get_remote_data,
set_remote_target, remote_triggers) are recommended.

int32_t __cdecl OB1_Stop_Remote_Measurement(int32_t OB1_ID);
Stop the background measure & control loop

int32_t __cdecl OB1_Set_Remote_Target(int32_t OB1_ID, int32_t Channel_1_to_4, double Target);
Set the Target of the OB1 selected channel. Modify the pressure if the PID is off, or the sensor is a pressure sensor. Modify
a flow if the sensor is a flow sensor and the PID is on.

int32_t __cdecl OB1_Remote_Triggers(int32_t OB1_ID, int32_t Triggerln, int32_t *TriggerOut);
Set the Trigger input and get the Trigger output of the OB1 device.

int32_t __cdecl OB1_Get_Remote_Data(int32_t OB1_ID, int32_t Channel_1_to_4, double *Reg_Data, double *Sens_Data);
Read the sensor and regulator values of the requested channel. Warning: This Function only extracts data obtained in the
remote measurement loop Sensor unit : mbar if pressure sensor, ul/min if flow sensor Regulator unit : mbar NB: For Digital
Flow Sensor, If the connection is lost, OB1 will be reseted and the return value will be zero

Remote PID:

int32_t __cdecl PID_Add_Remote(int32_t Regulator_ID, int32_t Regulator_Channel_1_to_4, int32_t ID_Sensor, int32_t
Sensor_Channel_1_to_4, double P, double I, int32_t Running);
Configure a PID loop between a regulator and a sensor. Only works when using the remote measurement functions.

int32_t __cdecl PID_Set_Params_Remote(int32_t Regulator_ID, int32_t Channel_1_to_4, int32_t Reset, double P, double I);
Change the parameters of the selected PID loop. Only works when using the remote measurement functions.

int32_t __cdecl PID_Set_Running_Remote(int32_t Regulator_ID, int32_t Channel_1_to_4, int32_t Running);
Set to run/pause the selected PID loop. Only works when using the remote measurement functions.
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