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The new generation of pressure measurement
sensors

The flexibility of Pressure Sensor Tex (PST) , along with its incredible ability to
adapt to any shape and design, makes it the bes t solution for its integration into
mats, upholstery, covers, sheets, etc . This technology allows the develop ment of
products in  many sectors such as health, wellness, fitness, automation, automotive,
industry and  security among others

Product

Pressure Sensor Tex (PST) is based on a patented technology using proprietary
conductive inks to create stretchable , thin, film pressure sensitive textiles. Sensing
Tex manufacturing  technology allow s the customization, then conductive inks can be

applied in any pattern, allowing a pressure sensing element of any shape which
follows the form and flow of the textile. The surface of the fabric is thus transformed
into a textile area with sensing properties.

The specific combination of materials an d techniques allows the creation of a textile
capable of measuring  multi -touch pressure sensing . This property is used in a wide
variety of textile based sensing products in a range of markets thatrequire Pressure
Mapping or heat pressure m aps.

Sensing Tex offers feasibility and development services for textile based sensing
products with its SDK D evelopment Kit : an electronic module , with enough inputs to
be connected with any of our Pressure Sensor standard samples . The Software
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Development Kit (SDK) is a data acquisition system that allow s real -time pressure
map s and logging the pressure data of sensors, PST sensors can be connected by

Bluetooth ® or USB.

The SDK and PST allow you to boost your projects and be able to work with quick
prototyping. Visi t our website www.sensingtex.com  to see either more specialized
Dev Kits for Mats or ~ some of the developed products based on this D emo Kit s.

Applications

Sensing Tex offers a wide variety of market applicati ons based on its  Pressure
Sensor Tex  product:

Sensor Mats for Carpets . this Sensor Mat ¢ an be used in Carpets and Rugs for
people tracking and counting systems, (t his is an effective solution for counting
people entering and exiting events, conferences, s hops, malls, and any venue where
attendance or throughput information is important ). It ¢ an be used as well as
presence sensor mats , gaming mats , home automation mats , Exercise Mats
(Please ask for Fitness Mat Dev Kit ), etc.

Sensor Mats for Covers : can b e used in healthcare applications, pressure ulcer
prevention (please askfor Seating MatDevKit orMattress Mat Dev Kit ), postural
movement analysis, or it ¢ an be used as part of the upholstery to monitor the
occupation of seats, control panels, positioni ng, etc. The technology can be integrated

into transport systems to collect passenger usage data
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Pressure Sensor Tex technology is a multi -axis and multi -touch detection
technology that allows to create 3D pressure maps, knowing the X-Y coordinates of
the pressure points as well as the amount of pressure applied ( Z direction) on each

sensor spot distributed along the textile surface.

The properties for position detection in the X-Y plane are as foll ows (for further
information please review Switch Sensor Tex White Paper)

Operating Conditions

Temperature Range (1) [°C] -15 - 90

Relative Humidity Range [%] 0-100

Repetitions (lifespan) # >10 8
Physical Characteristics

Minimum Sensor Thickness [um] 200

Minimum Resolution [mm] 15

Electrical Characteristics

Dynamic Response Time Rising (99%) [ms] 10
Dynamic Response Time Falling (99%) [ms] 20
Sensitivity Error (0,2 -0,5N) [%] 0,2

Table 1: Technical properties x -y position detection layer

The characteristics of the pressure sensor in the Z plane are determined by a textile
layer which combines fabric with a special ink.

The sensor’ s pr Zplanmeare describednn the Fokkowing table:

! Tested inthelaboratory. The range of measurements described should not be conailaradit,

2 ®
Sen's.ir:g Tex

info@sensingtex.com | www.sensingtex.com
SENSING TEX S.L. Passeig Fabra i Puig 474 Local 2 08042 Barcelona SPAIN
SENSING TEX S.L. 2017 Sensing Tex ® . All rights reserved. All logos and descriptions are property of their respective owners



http://wwwl.sensingtex.com/
mailto:info@sensingtex.com
http://www.sensingtex.com/

PRESSURE SENSOR TEX

9
Sen§iﬁg Tex

White Paper
Confidential www.sensingtex.com
Operating Conditions
Temperature Range in Use [ [°C] -15 - 80
Relative Humidity in Use [%] 0-100
# Estimated Repetitions >10 8
Physical Characteristics
Minimum Thickness of Sensor Layer [um] 100
Distance Between Buttons [mm] 2
Electrical Characteristics
Response Time Rising (95 %) [ms] 15
Response Time Falling (9 5%) [ms] 20

Table 2:  Technical Properties of the pressure sensor layer

Quasi -Static Response Of The S  ensor

The following graph shows the quasi -stat ic response of the conductance vs pressure

for one of the pressure sensor products available in our standard Catalogue . In the
graph two different behavio rs can be observed. Linear behavio r is observed for
pressures between 0to 2 .5 Kg/cm 2 and a smooth ¢ urve for pressures between 2.5 -
25 Kg/cm 2.

Conductance vs. Press ure
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Figure 1:  Pressure sensitivity rating of the Fabric Quality 8 under pressure from 0 to 25 Kg/cm 2

[ All these combinatins have been laboratory test€His range of results shoutabt be considered as a limitation.
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The following graph shows the behavio r of the pressure sensor fabric in the low
pressure sc ale (between 0to 2 ,5Kg/cm 2). This scale is linear behavio r with a steep
slope.
Conductance vs. Pressure
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Figure 2:  Pressure sensitivity rating Fabric Quality 8 under low pressures between 0 to 2 ,5 Kg/cm2
In the first low pressure range, the pressu re sensor hysteresis is very low, which
allows to check the difference in conductance values versus different loads applied

pressure cycle both uplink and downlink.

The table below shows the good fitting to a linear law for the low pressure range
betwee n0to 2 ,5 Kg/cm 2:

~ ~
L) 1) e

" WL W
o ['R Conductance
P [Kg/cm 2] Pressure

a= -0. 00148 Q Initial Constant
b = 0. 000@1: Pressure/Conductance function

R? =99,96% Linear Prediction Model (ideal tending to 100%)
Hysteresis (% average v ariation of sensor conductance value for each

H=21% pressure value into the cycle of rise and fall for each point)
The second part of the graph corresponds to the average response of the sensor and
high pressure. The slope (sensitivity) is less pronounced tha n in the first and the

behavio r is also approximately linear.
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Conductance vs. Pressure
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Figure 3:  Pressure sensitivity rating Fabric Quality 8 under medium and high pressures between 2,5

to 25 Kg/lcm 2

Dynamic Pressure Sensor Response

The dynamic loa ding test (application of successive loading/unloading) demonstrates
that the sensor gives a good dynamic response in detecting differences of pressure
in steps of 55gf/cm 2 without errors (this test condition should not be considered a
limitation of the  sensor but a limitation of the test).

Conditions of initial tests:

Size of test pieces [cm 2] 9

Static Pressure Test

N° resistance measurements taken in 1 minute 110-150
Values were averaged? yes
Applied Pressure [g*cm 2] 2 - 555,6
Dynamic load test

N° cycles 20
Measurements/second 50

Cycle Duration [s] 10

T° exposed to loading [s] 5

T° without loading [s] 5

Load [g] 500

Table 3: Dynamic Sensor Response
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Pressure Sensor Tex technology allows the development of products , which can
determine X-Y positions on a thin, light, flexible , Stretchable textile surface . The
sensor also allows pressure level detection in  various points on the surface of the
material creating an X-Y-Z multi -touch sensor measuring pressure over a large
surface are a.

The sensing points within the sensor can be designed with differentsiz  es, shapes and
can also be positioned at any points within the textile surface. This flexibility allows
Pressure Sensor Tex to be used in an infinite number of applications. Itist he perfect

technology for your  Pressure Mapping applications

Some examples of possible applications observe below our Seating Mat Dev Kit,
Mattress Mat Dev Kit  and Fitness Mat Dev Kit:
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The technology is suitable to be integrated in any part, to describe any 3D shape and
to analyze different pressure patterns. These characteristics allow the possibility to

integrate Pressure Sensor Tex in a high variety of different applications , as the
following:

Yoga Mats Golf Mats

N
WERY .\
b eila Analysis
Tennis 1‘@- Gym Mats
@

Exergaming

Fall
Prevention

Ulcer
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We have a set of standard textile sensor sam ples for testing and  quick prototyping

of products based on  Pressure Sensor Tex

This sample consists of a tex  tile element having a size of 20x20 mm and a 10 mm
diameter circular shape sensor spot . The sample has been w ired with a textile cable
and a flat connector. This sample has been designed f ortestingand quick prototyping
of products based on  Pressure Sensor Tex

o®e
ISensingTex

LHIHH i
This sample has the following characteristics:
Textile Element: Pressure Textile Sensor.

Textile backing: PES.
Overall Size: 120x2 5 mm.

Number of Sensor Spot: 1 sensor.
Size of the Sensor Spot: 10 mm diameter round shape.
Sensor Layout: 1

Connector:  2.54mm pitch

T T T T T

Sample reference: 114 PSTO1
Sample Price: € 9.90 + Ex -Works.

Contact info@sensingtex.com  to proceed with your order or order online through our
Online Store: 114 PST 01
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This sample consists of a textile element having a 4x matrix style layout. 16 pressure
sensor elements for testing and pr ototyping of Pressure Mapping applications.

a Q a ca
ew
essl 0000

T T T i
This sample has the following features:

Textile Element: Matrix Textile Keypad.

Textile backing: Polyester.

Overall Size: 110x110 mm.

Number of Sensor Spots: 16 sensors.

Size of the Sensor Spot: 8 mm diameter round shape.
Sensor Layo ut: Matrix 4x4 .

Connector:  8-way (two rows), 2.54mm pitch, flat connector

T T T T T

Sample reference: 114 PST 12
Sample price: € 24 . 9 0-WerksE x

Contact info@sensingtex.com  to proceed with your order or order online through our
Online Store: 114 PST 12
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This sample consists  of a textile element having an 8x8 matrix style layout , 64
pressure sensor elements for testing and prototyping of Pressure Mapping
applications.
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RSO0 000000
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R70 0000000
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This sample has the following characteristics:

Textile Element: Pressure Mapping Sensor

Textile backing: PES.

Overall Size: 200x200 mm.

Number of Sensor Spot: 64 sensors.

Matrix Sensor Size: 160x160 mm.

Size of the Sensor Spot: 10 mm diameter round shape.

Sensor Layout: Matrix 8x8 .

Resolution: 20 mm from center to cente r.

Connector:  16-way (two rows), 2.54mm pitch, flat connector

T T T T

Sample Reference: 114 PST 02

Sample price: € 70D .+ Ex-Works

Contact info@sensingtex.com  to proceed with your order or order online through our

Online Store: 114 PST 02
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This sample consists o f a textile having a size of 360x360 mm with 256 sensitive
elements matrix array of 320x320 mm. ltintegrates aflat , 16 -way, 2.54 mm pitch,
plug connection. This  prototype allows the development of Pressure Mapping based
products .

- =
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I
This sample has the fo  llowing features:
Textile Element: Pressure Mapping Sensor.

Textile backing: PES.
Overall Size: 400 x400 mm.

Number of Sensor Spots: 256 sensor s.
Matrix Sensor Size: 320x320 mm.
Size of the Sensor Spot: 10 mm diameter round shape.

Sensor Layout: Matrix 16x16 .
Resolution: 20 mm from center to center
Connector:  32-way (two rows), 2.54mm pitch, flat connector

T T T T

Sample reference: 114 PST 03
Sample price: € 99.00 + Ex -Works.

Contact info@sensingtex.com  to proceed with your order or online through our Online
Store: 114 PST 03
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The 114 PST SDK 05 is an Electronic and Software Development Kit developed by
Sensing Tex, a proposed compact cheaper solution for customers that incorporates
all the major features of input s, processing and output s for Switch and Pressure

Sensor Tex technologies.

A flexible architecture allows the PST SDK to use different sizes of PST matrix sensors,

allowing the acquisition of pressure data, and the communication interface to
computers or smartphones. User s can use the Bluetooth or USB ports i n order to
communicate the PST SDK with external devices, and then visualize the pressure

maps with the Sensing Tex software. T he following graph is an outline of the
architecture.

16x16 Matrix :
sensor 8x8 Matrix 4x4 Matrix .
sensor R Single
sensor
PST: Pressure Sensor Textile
_ Android
PST Start Development Kit = 12 pitADC App
Analog Interface Y
. - Bluetooth *
Firmware JSToCon D e Communication Classic
Upgrade Interface ARMS VORTEX™ W4 Interfaces
96MHz
USB o<
Power Management
Li Po Battery Charging
500 mAh Circuit
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114 PST SDK 05 is a Portable Data Acqu isition for Pressure Sensor Tex with the
following features:

Hardware:

Signal conditioning for PST sensors

ARM® Cortex M4 96 MHz Microcontroller

32 1/0 Channels that allows up to 16x16 matrix sensor
USB PC Interface

Bluetooth classic interface for W ireless Data Acquisition
12 bit resolution ADC

Firmware upgrade circuit interface

500 mAh lithium polymer rechargeable battery

Small Plastic Box (90x46x17 mm)

=4 =4 -8 -4 -8 _9_9_9_-9

Software:

1 Itimplements a proprietary Sensin g Tex communication protocol
1 Windows Demo Software
9 Android PST Dev Kit application

Ask for the 114 Developer_Guide Pressure_Sensor_Tex for further information on
this development KIT

- Technical Description of the SDK Board
- Control Protocol SDK  Board
- Basic software SDK  Windows

T T T T T T

Sample Reference: 114 PST SDK 05

Sample Price: € 3 9®+Ex -Works.

Contact info@sensingtex.com  to proceed with your order or order online through our
Online Store: 114 SDK_PST_05
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PRESSURE SENSOR TEX DEMO SOFTWARE 16x16  — O PRESSURE SENSOR TEX DEMO SOFTWARE 16x16  — = Al
File Edit View Help File Edit View Help
BEEl + e EEl+o

= = @ Period 0.1 j Port [COM1T j = & @® Period 0.1 j Port |COM23 j

@® Automatic DEFINITION D Automatic DEFINITION []
O Manual  DEFINITION [] MAX O ® Manual  DEFINITION [~ T Max
[] ContourLines | ® Blue () Black = Threshold 200 [] Contour Lines | @) Blue () Black | Threshold 200
Disconnected Row Col Pressure Connected Row Col Pressure
Demo Software Demo Software
Device dis connected Device connected
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PST Dev Kit 16x16 PST Dev Kit 16x16 H PST Dev Kit 16x16
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Sensing Tex Sen'sing Tex

o®e
SensingTex
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Threshold (®

Demo Software Demo Software Demo Software
Device dis connected Device connected Device connected
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Taking into account that the products described are standard Samples, they are
thought to be used in tests. That is why the connector is not protected in order to be
connected to different devices, and we recommend no to was h the Samples and fold
them carefully. Regarding customized solutions, we can develop products that can

be washable and be fold  in any possible way

The following instructions apply only to standard Samples:

PSTO0lto PSTO3

- Sample Sensor Mat s can be carefully fold and rolled up

- Sample Sensor Mats can be cleaned with some soap and water with a tissue
(please ask for washability , the connector is not protected ).

Mor e information included in the User Gui de.

PST SDK 05
- Perform a correct battery charge in each use to achieve better long life battery.
- Never charge the SDK for more than an hour, it will decrease the battery
capacity.

- Always turn OFF the SDK when it is going to be disconnected.

- Use 0.100" (2.54 mm) male double -sided h eader pinstoconnectthe SDK and
PST.

- Be careful when connecting or disconnecting the SDK with the sensor, because
the pins may damage the fabric of PST.
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Sensing Tex commercialized products require a careful handling according to the
provided instructions. Therefore, any manipulation, modification or transformation
applied to Sensing Tex commercialized materials which do not match the standard
existing prot ocols also given to the clients, or which are not strictly authorized by
Sensing Tex, will cause an invalid existing product operation warranty, and Sensing
Tex will not be responsible for any damage to the product or malfunction.

Sensing Tex S.L.isaco mpany compromised with continuous product improvement,
so technical specifications, pictures or any other kind of information compiled here
could be modified by Sensing Tex without previous warning.

Sensing Tex is not responsible for any direct or indirec t damage caused to
company products, which may change precision, veracity or completeness
regarding given information, or for the utilization of such information.
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