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Disclaimer

The technical data mentioned in the user manual and data sheet are compiled based on
Nanomade Lab’s best knowledge, but Nanomade Lab does not assume any warranty or
liability for their accuracy, completeness and merchantability.

The CapafForce® kit and its contents are engineering samples, meaning that the design of the
proauct s not yet concluded and finally tested by Nanomade Lab. Engineering samples may
be partially or tully functional and may differ from published product specifications.

The CapaForce® kit is intended solely for product anad/ or software developers for use in a
research and development selting to facilitate feasibility evaluation, experimentation, or
sclentific analysis.

The CapafForce® kit, nor its contents have a direct function and are not a finished product.
The CapafForce® kit, nor its contents may be used for reliability testing, in any end product or
for the purpose of manufacturing any end product.

The CapaForce®© kit is an engineering sample, it may only be utilized by the original purchaser
or acquirer, and may not be resold, distributed, leased, rented or otherwise transferred, in
whole or in part, or used in any finished product or production.

Nanomade technology is protected by several international patents and submitted to licence
fees.

Nanomade Lab assumes no responsibility for the consequences of the customer'’s use of the
CapaForce® kit or for any infringement of patents or other rights of third parties which may
result from its use in combination with any technology developed or added by the customer.

If the customer shall purchase or use Nanomade Lab products for any unintended or
unauthorized application, the customer shall defend, indemnify and hold harmless Nanomade
Lab and its officers, employees, subsidiaries, affiliates and distributors against all claims, costs,
damages and expenses, and reasonable attorney fees arising out of, directly or indirectly, any
claim of personal injury or death associated with such unintended or unauthorized use.

The information contained herein s subject to change. All statements, information and
recommendations contained herein do not constitute a warranty of any kind, express or
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implied. All images are for illustration purposes only; actual items shown in the images may
vary as to, without limitation, size, color, and labeling.

Please review this product guide thoroughly, paying particular attention to any safety sections,
to make sure that you use the CapalForce® kit and its contents safely.

Nanomade Lab reserves the right to change, amend or update all available documents,
including this user manual, at any time and without notice.

Contact Nanomade Lab or go fo www.nanomade.com to obtain the latest documentation for
this product.
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1. Package contents

On1 @ ™) @) ==

m "

= L[ 1 poooooo
I
Eﬂ
®

1 - Nanomade single CapaForce®© sensor (x4)
1’ - Nanomade matrix CapaForce© sensor (x4)*
2 - Integrated single sensor under wood

2’ - Integrated matrix sensor under wood*

3 - Electronic board

4 - Micro-USB cable

5 - USB key

*contained only in the CapaForce®© Matrix kit.
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This CapaForce®© kit contains 4 non-integrated sensors, 1 sensor integrated under a
wood trim panel, one electronic board to drive the sensor with its USB cable, and one
USB key containing this user manual, the sensor datasheet, the electronic board
drivers and the software to display and control the sensor output.

2. Sensors description

The Capaforce© sensor combines a standard capacitive sensor with a Nanomade
force sensor. It allows soft touch detection and force touch with a single, thin, flexible
sensor. Capaforce®© is available in single or matrix version describes above.

e Capaforce© monolayer single sensor:

) Capacitive sensor electrodes

s

//
-
Ve

Nanomade force sensor

This sensor is composed of only one copper layer on polyimide substrate. Both
capacitive and force sensors electrodes are designed on this unique layer.
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e Capaforce© matrix sensor:

3x2 Nanomade
force sensors

4x2 electrodes for
capacitive sensors

Upper face Lower face

This sensor is designed on a double side FPC. There are 8 electrodes for capacitive
sensor on the upper layer and 6 force sensors on the bottom layer. This configuration
allows multipoint touch and force sensing.

This configuration can be adapted to larger surfaces with very high number of sensors.

2.1 The capacitive sensor:

It is a proximity sensor that detects nearby objects by their effect on the electrical field
created by the sensor. The sensor electrode is connected to a measurement circuit
and the capacitance is measured periodically. The output capacitance will increase if
a conductive object touches or approaches the sensor electrode. The measurement
circuit will detect the change in the capacitance and converts it into a trigger signal.
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2.2 Nanomade force sensor:

Nanomade force sensor works as a very highly sensitive strain gauge, i.e. the sensor
nominal resistance varies with the applied force. Its properties rely on a proprietary
force-sensitive ink printed on a Flexible Printed Circuit (FPC) substrate.

Force

O

Slight local deflection

* ] -, -\e__—_
\

7

Encapsulation layer
p Y Force - sensitive ink

Nominal resistance (Rp) R, R $ Resistance change due to
measured at rest i 0 sensor deformation

time time

When a strain is applied, a measurable change in the electrical resistance of the sensor
is detected. The higher the pressure applied, the higher the resistance change.

; 1
i i
I — — — —
Re| — Ro Ry ‘— Ry
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> time time fime time

Nominal resistance (Rg) Ink extension: resistance Back to nominal Ink compression:
measured at rest increases resistance at rest resistance decreases
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Nanomade Capaforce®© sensors can be used as-is or integrated with other materials.
The integration step is critical to get the best of Nanomade’s Capaforce© sensors.

Detailed guidelines can be found in the Sensor integration section.

2.3 Sensor evaluation:

In order to start the evaluation, integrated sensors are provided in these kits.

Single CapaForce®@ sensor integrated
under a wood trim panel

Matrix CapaForce@ sensor integrated
under a wood trim panel

We recommend that users familiarize themselves with the kit by using these integrated
sensors first.
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3. Connections to the electronic board

3.1 Sensor connection

The sensors provided in the CapaForce®© kits must be plugged in the corresponding
ZIF connectors on the electronic board as shown below.

ZIF connector for the matrix sensors

ZIF connector for the single sensors
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3.2 Connecting the electronic board to a computer

Before connecting the electronic board to the computer, make sure the sensor is
properly connected.

To connect the electronic board to the computer, plug the USB cable into the micro-
usb connector at the top of the board on one side and into an available USB port on
your computer on the other side.

The electronic board is compatible with Windows 7, 8 and 10.

At the first connection, the electronic board should be recognized as a Virtual COM
Port. If it's not the case, you can install the drivers provided in the kit. To do so, open
the device manager and if the electronic board is not correctly recognized, update the
drivers by indicating the folder on the USB key as the search folder.
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4. Software control

After connecting the sensor to the electronic board and the USB cable to the electronic
board and to the computer, you can open the software folder from the USB key and
double click on “NanomadeLab_Software.exe’.

The software will recognize automatically if you have plugged a single or a matrix
sensor and will launch the corresponding software.

4.1 Single sensor software

You should have the following window, after a few seconds of initialization.

# " Nanomade DevKit Software v1.1 X

® Capa
W Force

‘CONNECTION 100 4

Disconnect  STMicroelectronics STLink Virtual COM Port (COM18) ~

CALIBRATION
4 R 80 |

e @
100% |
ACQUISITION

0% ol
START sToP

PARAMETERS

Sensor Mode

Intensity (%)

Capaditive +Force

40
Capacitive Gain 64

Capacitive Threshold 30
Force Gain

Force Full Gage Coefficient 90
Force Start Threshold 20
Force Stop Threshold 30

20
Other Options

CAPACITIVE

nanomade
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T
5 10 15 20 25 30
Time (s)

The window is divided into 2 parts: on the left side, the software and parameter controls
which will be detailed further down, on the right side, the display part.
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Regarding the display part, at the center of the window, the capacitive detection is
illustrated by the green coloring of a disc, and the force detection by a red gage.
Different parameters can be tuned (capacitive threshold, force full gage coefficient),
and they will be described in the second step. At the right of the window, the capacitive
(in green) and force (in red) intensities are displayed by graphics as a function of time.
An example of these different displays is given below.

You have the possibility the show/hide each curve from the graphics part by clicking
on the curve names (Capa & Force) at the upper right corner of the window.

W Capa
M Force

Intensity (%)

To access the different parameters, you have to stop the sampling by clicking on the
STOP button in the acquisition box. Then you can choose between 3 sensor modes,
tune 6 different parameters (availability depending on the chosen mode), and save the
data if you wish.
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PARAMETERS

Sensor Mode

Capacitive + Force -
Capacitive Gain o4 -
Capacitive Threshold 30 -
Force Gain 32 -
Force Full Gage Coefficient a0 -
Force Start Threshold 20

Force Stop Threshold 30
Other Options

] wirite data to file

By default, the selected sensor mode is “Capacitive + Force”. You can choose to
activate the force or the capacitive sensor only; in this case, the unselected sensor is
automatically hidden.

Then you can tune several parameters in function of the sensor mode:

- The capacitive gain: you can select a value between 1 and 128; a higher value
will increase the touch sensitivity; the capacitance variations are dependent on
the properties of the material between the finger and the sensor and have to be
tuned accordingly of it; the default value is 64.

- The capacitive threshold: it determines the value from which the disc will turn
green, indicating that a touch has been detected; this parameter has no effect
on the capacitive signal behaviour, it will just affect the display; the default value
is 30.

- The force gain: you can select a value between 1 and 128; a higher value will
increase the force sensitivity; the force variations depends on the properties of
the material between the finger and the sensor and have to be tuned accordingly
of it; the default value is 32.

- The force full gage coefficient: it determines the maximum variation between
the resting position and the loaded position; the higher the value, the faster the
variation in intensity; the default value is 90.
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- The force start threshold (in “Force Only” mode): it determines the minimum
pressure to apply to activate the force sensor; the lower the value, the more
sensitive the sensor; the default value is 20.

- The force stop threshold (with “Force Only” mode): it determines the
minimum release to apply to deactivate the force sensor; the lower the value,
the faster the deactivation; the default value is 30.

- Data recording: by selecting this option, a recording file will be created in the
software folder. Capacitive and force intensities values will be saved in this file
after the restart and until the next stop; this option is deselected by default.

After defining the desired parameters, you must restart the sampling by clicking on the
START button in the acquisition box.

The default values have been defined to optimize the variations of the pre-integrated
sensor supplied in the CapaForce®© Kkit.

If you want to change sensors, you have to follow the procedure below:

1. Click on the STOP button in the acquisition box.

2. Exit the application by clicking on the cross at the upper right corner of the
window.

Unplug the USB-cable.

=

Replace the sensor.

o1

Reconnect the cable.

6. Relaunch the application.

If you want to exit the application, you must click on the STOP button in order to stop
the sampling before clicking on the cross at the upper right corner of the window.

16|Page
Nanomade Lab CapaForce® kit user manual.
Document version 1.2 © 2019 Nanomade Lab company. All rights reserved.



nanomade

The image below shows the different buttons described above.

CONMNECTION
The Connec‘hon to the Disconnect STMicroelectronics STLink Virtual COM Port (COM18)
electronic board and the
sensor calibration are
automatically performed CALIBRATION
when the software is
launched Calibrate

ACQUISITION
The start and stop buttons .
provide access to
parameters and control the START STOP
sampling
PARAMETERS
Sensor Mode
_Capadﬁve + Force > |
Capaditive Gain 64 v
Tune the parameter values A B .
to obtained the desire _ i :
. . . Force Gain 32 -
sensor behavior (in function
of the sensor integration) Force Ful Gage Cocffident 20 d
Force Start Threshold 20 ¥
Force Stop Threshold 30 ¥
Other Options

[] write data to file
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Provide access to parameters - give access to the sensor gain and threshold
settings.

To obtain the desired sensor behaviour (depending on the sensor integration).
4.2 Matrix sensor software

You should have the following window, after a few seconds of initialization.

COMMCTION Capactve and Fores Detaction Copectse gestare

Drscorwadt  Pevgiionpe sitw U58 (00MS) -

CALBRATION

—C

AD

START sToe

K
b
2 R F 1
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4 5 6

The sensor is divided in 6 touch and force areas (see picture above).

The first rectangle in the left side of the software, will display these six areas with a

colour gradient from green to red function of the pressure applied: green = touch to red
= high force.
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The second rectangle in the right side of the software, will display gesture recognition.
You can swipe on the sensor in several direction, and the corresponding direction
represented by an arrow will be displayed.

The gesture recognition can be increase significantly by increasing the number of
sensors.

All the parameters (gain, threshold...) can also be tuned as described in the previous
section for the single sensor software.

5. Sensor integration

Nanomade force sensor works as a very highly sensitive strain gage, which means
that, sensor nominal resistance will vary with the applied force.

The sensor must be placed under the piece of material the user wants to make touch
and force sensitive. Any small and high deformations induced by the pression of a
finger, for example, on the active area, will be translated into a change in the sensor
resistance.

The sensor is placed directly behind the piece of material and glued to it by its back
side as shown in the picture below:
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Front Back

Front Back

<«— Active area —

———— Glue or adhesive

A

) Nanomade sensor
Sensor front side ——

The higher the deformation transmitted to the sensor, the higher the variations of the
sensor signal output. Thus, it is recommended to use rigid curing glue, as for example
Cyanoacrylate. However, for an easier integration, it is also possible to use double
sided tape adhesive, as for example 3M VHB F9460PC.

Several kinds of glue or adhesive can be used depending on the application and the
material used.

In the case of very thin or semi rigid material like leather or wood, sensor can be glued
on a thin intermediate substrate as polycarbonate 0.5mm or more:

«— Active area —

- Flexible or very thin support

S 3— Glue or adhesive

| " Polycarbonate 0.5mm
Glue or adhesive

"~ Nanomade sensor
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These evaluation kits have been developed to test our technology in your applications.

6. Make your own prototype

For that, we have already integrated in the present Kit some components to drive haptic
actuators and led.

Thus, you can build your own prototype combining our touch and force technology with
haptic feedback and led lighting or a complete user experience.

Detailed drivers and connections to the board are described in the picture below:

Haptik driver [DRV2605L]

Led driver [PCA9306]

- -

T | 11
[ - (4] 4 . N

DICISV+ -

Bluetooth options may be available on demand for a wireless apps connection.

Direct connections to your applications is also feasible.
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7. Troubleshooting and FAQ

7.1 What should | do if the graphics do not appear when | launch
the software?

You've probably previously exit the software without stopping the sampling in the
acquisition box. Try to unplug/reconnect the USB-cable and relaunch the software.

7.2 What should | do if the capacitive intensity (in green) is
blocked at 100% when | launch the software?

You've probably plugged the USB-cable before the sensor. Try to unplug/reconnect
the USB-cable and relaunch the software.

7.3 The electronic board is not recognized by my computer:
The electronic board should be recognized as a Virtual COM Port. If it's not the case,
you can install the drivers from the USB key. To do this, open the device manager and
if the electronic card is not correctly recognized, update the drivers by indicating the
folder on the USB key as the search folder.

8. Contact

Thank you for purchasing our products and trusting our company.

Don't hesitate to contact us for any questions on this product and other solutions via
the options below:

NANOMADE LAB

3 rue des Satellites, Bat 2

31400 TOULOUSE - France

Tel: +33(0) 582 951 898

Email: support@nanomade.com
Website: www.nanomade.com
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