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1. Introduction
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1.1

1.2

1.3

General

The OM11052 is an application and demo board to evaluate the performance of the NXP
capacitive touch and proximity switch PCA8886.

Capacitive sensing...
Capacitive sensing allows detecting the approach of an object getting towards the sensor
plate. Two cases can be distinguished:

® proximity detection

® touch detection

The NXP circuits of the sensor family PCF8883, PCF8885 and PCA8886 are configurable
to sense either proximity or touch.

A moving object represents in a general way a moving electrode. The interaction with a
static electrode is a change of capacity. The proximity switch is now evaluating the change
of capacity. Special methods are used to detect the changes in a large range. NXP’s
implementation includes auto-calibration. This compensates changes of the environment
over time. There might be a change of humidity or contamination on the electrode.

The detected effect can now be used for sensing different behaviors:

* Proximity of a certain object

* Touch sensor for replacing a mechanical switch

Application board

This OM11052 board demonstrates the high sensitivity and reliable functionality of the
dual channel touch and proximity sensor PCA8886.

The mechanical shape of the board is optimized to fit in a door handle. One sensor is able
to detect the approximation of the hand to trigger the unlocking of the door. A second
sensor is foreseen to be touched to lock the door upon departure.

This unique shape allows using the board as a starting point in many different
applications. The size of the sensors can be easily adapted to reflect your target
application.
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2. Key features of the PCA8886 dual channel sensor

* Dynamic proximity switch

¢ Digital processing method

* Automatic calibration

* Adjustable sensitivity, can be made very high

* Adjustable response time

¢ Wide input capacitance range (10 pF to 60 pF)

* Alarge distance (several 10 cm) between the sensing plate and the IC is possible
® Open-drain output (P-type MOSFET, external load between pin and ground)
* Qutput configurable as push-button, toggle, or pulse

* Wide voltage operating range (Vpp =3 Vto 9 V)

* Designed for battery powered applications (Ipp = 6 pA, typical)

® Large temperature operating range (Tamp = -40 °C to +85 °C)

® Available in TSSOP16

* AEC-Q100 compliant for automotive applications.
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Fig 1. Block diagram of one channel of the touch and proximity sensor PCA8886TS
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3. Hardware set up

UmM10711

3.1 Getting started

The board can be powered from 5V to 12 V. Two LEDs will show the status of the lock
and unlock sensors. The output is configured in the pulse mode, when touched it gives a
pulse of about 250 ms.

When the board is powered up, the following processes are started:

The auto-calibration: The sensor will sense the input capacitance on each channel
and adjust the voltage on the external reservoir capacitors C4 and C5. These
capacitors are called CPC1 and CPC2 in the product data sheet. Auto-calibration is
continuous

The voltage over the CPC capacitors might fluctuate due to the so called dielectric
absorption in the external capacitors during the first few seconds of the power-up
process. After a few seconds the voltage over the capacitors will settle. In case the
sensor pad is touched when these two processes are started, the output might switch
but will recover for the next touch and release cycle.

The approach speed sensitivity is optimized for a normally moving hand. For
detection of faster approach the CLINx capacitors (C8 and C9) can be decreased or
vice versa.

The sensitivity is set with the CPC capacitors to sense at a distance of about 5 mm
plastic and 10 mm air for the unlock sensor and 5 mm plastic for the lock sensor.

The board is coated with a polishing for short term environmental testing. This coating
is however not resistant to most of chemical solvents (such as acetone) and should
be handled thereafter.

3.2 Circuit

The board is a standard double sided FR4-PC-Board, see Figure 2. The schematic is
illustrated in Figure 3.
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Power: 5-12V
RED: VDD
BLACK: GND

Proximity sensor
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Fig2. Demoboard top and bottom view
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Fig 3. Schematic of the OM11052 demoboard
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4. The physical properties of touch

5. References

The physical properties of any touch experiment are determined by different factors,
which are:

¢ Size of touching entity (single finger, several fingers, palm ... hand)

* Speed of approaching object

* Environmental properties like humidity, contamination

The board is configured to detect a typical human touch. Movements which are too fast or
too slow will be screened out (no fly or turtle will be detected).

If the touch is very hesitant, the finger just forms a very small area and therefore it will not
be recognized as a touch.

UmM10711

[1]
[2]

[3]

[4]

AN10832 — PCF8883 and PCAB8886 - capacitive proximity switch with
auto-calibration

AN11157 — Dual channel capacitive proximity switch with auto-calibration and
large voltage operating range

AN11122 — Water and condensation safe touch sensing with the NXP capacitive
touch sensors. (This application note explains the unique auto-calibration feature of
the touch sensor family from NXP and provides guidelines for applications.)

UM10505 — OM11057 quick start guide. (The OM11057 is an evaluation board
which can be used to demonstrate and evaluate the PCA8886 and PCF8885
capacitive touch and proximity sensors.)
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6.1 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences of
use of such information.

6.2 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

UmM10711

All information provided in this document is subject to legal disclaimers.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications and
products planned, as well as for the planned application and use of
customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with their
applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary
testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications and
the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Evaluation products — This product is provided on an “as is” and “with all
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates
and their suppliers expressly disclaim all warranties, whether express, implied
or statutory, including but not limited to the implied warranties of
non-infringement, merchantability and fitness for a particular purpose. The
entire risk as to the quality, or arising out of the use or performance, of this
product remains with customer.

In no event shall NXP Semiconductors, its affiliates or their suppliers be liable
to customer for any special, indirect, consequential, punitive or incidental
damages (including without limitation damages for loss of business, business
interruption, loss of use, loss of data or information, and the like) arising out
the use of or inability to use the product, whether or not based on tort
(including negligence), strict liability, breach of contract, breach of warranty or
any other theory, even if advised of the possibility of such damages.

Notwithstanding any damages that customer might incur for any reason
whatsoever (including without limitation, all damages referenced above and
all direct or general damages), the entire liability of NXP Semiconductors, its
affiliates and their suppliers and customer’s exclusive remedy for all of the
foregoing shall be limited to actual damages incurred by customer based on
reasonable reliance up to the greater of the amount actually paid by customer
for the product or five dollars (US$5.00). The foregoing limitations, exclusions
and disclaimers shall apply to the maximum extent permitted by applicable
law, even if any remedy fails of its essential purpose.

6.3 Trademarks

Notice: All referenced brands, product names, service names and trademarks
are the property of their respective owners.
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7. Figures

Fig 1. Block diagram of one channel of the touch and

proximity sensor PCA8886TS ................ 4
Fig2. Demoboard top and bottom view. . ............ 6
Fig 3. Schematic of the OM11052 demoboard ........ 6
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