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1 Infroduction

The AXIOM AX54A-3D is a Capacitive Multi-touch
controller with the very highest performance for
use in demanding applications across markets
such as Automotive, Industrial, White Goods and
Medical.

In addition to supporting state-of-the-art
Capacitive Touch Sensing, the device also features
infegrated pressScreen force sensing and Haptic
feedback output event tfriggers to allow creation
of rich user interfaces. Use of these features allows
the device to sense not only conventional contact
type touches, but also to detect the force applied
to the touch sensor cover lens.

The high performance acquisition engine
enables the touchscreen controller to sense
regular contacts and gloves and also to detect
pre-contact proximity and hover finger targets
above the touchscreen surface. Additionally, the
same sensing performance allows designers 1o use
thick plastic front lenses, curved or non-uniform
thickness lenses and even to sense through a small
air gap. Industry leading water rejection and wet
finger tracking is also included.
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Figure 1-1: AXIOM 3D Sensing Capabilities

Combined with the ability fo output region
based Haptic feedback commands to a 3@ party
driver, the device becomes the central controller
for a holistic user intferface system implementing
3D proximity, 3D hover, 3D overlays/lenses, touch,
press and haptic feedback.

A Windows™ based software package,
TouchHub, is provided with the AX54A-3D to ease
design and tuning tasks. This allows the designer
tfo input simplified design choices and enables
TouchHub to automatically create optimized
tuning configurations. Additionally, a digitizer driver
is available for Linux.
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Features at a glance
Capacitive Multi-touch controller

Ultra high SNR: >80dB

Supports up to 54 touch sensing channels

Flexible channel routing allows arbitrary touch
sensor aspect ratios

e Supports non-rectangular sensors
e Concurrently supports 2D (xy), 1D (slider) and 0D

(button) sensors

Touch sensing through very thick plastic lenses
and/or air gaps

Supports non-uniform lens thickness

Supports both 3D proximity and 3D hover sensing
Supports up to 2 Dial On Display mechanical rotors
All touches reported at a frame rate of up to
250Hz!

Glove support without switching modes

Water suppression and wet finger tracking

Low emissions, low drive amplitude, high immunity
to conducted interference

Host connection using SPI or 12C slave with interrupt
or LIN

3V3 and 1V8 supply, no high voltage generators
needed

Independent 1/O voltage supporting 1.8V to 3.3V
host signaling

Optional external synchronization with display
drivers for highest SNR

pressScreen Force controller

Supports up o 4 press sensing channels

Can detect displacement of cover lens <10um
Supports multi-press

Force measured concurrently with fouch

Haptic Trigger

User definable region based haptics

Configurable hot-spot maps and actions

Trigger uses master 12C or GPIO output to 3rd party
driver chip

General

Register based tuning with  non-volatile
configuration storage

Field upgradable firmware
Sophisticated  Built-In-Self-Test
diagnostics

Automotive AEC-Q100 grade 2 qualified?

-40°C to +105°C ambient operating temperature
Available in QFN88 package with side wettable
flanks

TouchHub evaluation and support software for

design and tuning

routines  and
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2 Ordering Information

Contact your local sales office for further details.
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3 Device Pinout

3.1 Pin Map
3.1.1 QFN88
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A0m | 66 [EmAUX1

Bom] 2 . 65 EAUXD

Alpm 3 64 VDDA

Blem 4 63 EmVDDC

A2m 5 62 [mmVDDI

B2m 6 61 [EmnRESET
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Figure 3.1.1-1: QFN88 Device Pinout (fop view)
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Appendix A Legal Copyright and Disclaimer
This document is Copyright (¢) 2022 TouchNetix Ltd.

The device described in this datasheet (or application note) is covered by one or more UK and
corresponding international patents or patents pending.

TouchNetix®, TouchNetix logo aXiom® and aXiom logo and combinations thereof, and others are
registered trademarks or trademarks of TouchNetix Ltd in the UK and other countries DISCLAIMER: The
information in this document is provided solely in connection with TouchNetix products. No license, ex-
press or implied to any intellectual property right is granted through this document or in connection
with the sale of any TouchNetix products. EXCEPT AS SET FORTH IN THE TOUCHNETIX TERMS AND CON-
DITIONS OF SALE WHICH ARE AVAILABLE ON REQUEST, TOUCHNETIX ASSUMES NO LIABILITY WHATSOEVER
AND DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORY WARRANTY RELATING TO ITS PRODUCTS INCLUD-
ING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY, ANY FITNESS FOR A PARTICULAR
PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT SHALL TOUCHNETIX BE LIABLE FOR ANY DIRECT, INDIRECT,
OR CONSEQUENTIAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS AND PROFITS,
BUSINESS INTERRUPTION, OR LOSS OF INFORMATION) ARISING OUT OF THE USE OR INABILITY TO USE THIS
DOCUMENT, EVEN IF THE POSSIBILITY OF SUCH DAMAGES HAS BEEN COMMUNICATED TO TOUCHNETIX.
TouchNetix does not makes any representations or warranties with respect to the accuracy or com-
pleteness of the contents of this document and always reserves the right to make changes to product
specifications and descriptions at any time without nofice, although without specific commitment to do
so. Unless specifically agreed in advance, TouchNetix products are noft suitable for, and shall not be used
in, automotive applications. TouchNetix products are not intfended, authorized, or warranted for use as
components in applications intended to support or sustain life. MISSION or SAFETY-CRITICAL, MILITARY,
AND AUTOMOTIVE APPLICATIONS DISCLAIMER: TouchNetix products are not designed for and will not be
used in connection with any applications where the failure of such products would reasonably be ex-
pected to result in significant personal injury or death (*Safety-Critical Applications”) without the specific
written consent of an authorised Director of TouchNetix Ltd. Safety-Critical Applications include, without
limitation, systems or devices which are designed to support life. TouchNetix products are not designed
nor intended for use in military or aerospace applications or environments unless specifically designated
by TouchNetix as being of a suitable grade. TouchNetix products are not designed nor infended for use
in automotive applications unless specifically designated by TouchNetix as automotive-grade. It is the
duty of the designer using the product(s) described in this document to ensure that they are suitable
for the intended application and that the performance of the TouchNetix product has been thoroughly
verified and qualified in all expected operating conditions and environments.
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Appendix B Document History

Revision Date Change summary
Al 06/07/2020 Preliminary release
A2 23/07/2020 Change connection advice for unused sense pins
A3 10/08/2020 Correct SLVNIRQ pin type. Add timing data for 12C and SPI
Correct device name from AX52A to AX64A. Add section about Dial on

A4 03/09/2020 Display

Add ref schematic and update pin map to remove leading zeros in
sense pin names

Ab 10/11/2020 Add reference to LIN
Update ref. schematic and notes to add TnF to SHIELD2DCTS. Update

A5 15/09/2020

AT 21/01/2021 screen diagonals plot

A8 15/02/2021 Add notes about Reduced Power Mode, shipping fray details

A9 06/04/2021 Add tuning header in ref schematic
A10 14/06/2021 Add sensing architecture diagram
All 19/11/2021 Add power requirements detail. Formatting clean ups
Al2 28/02/2022 Updated ordering information.
Al13 28/03/2022 Added VDDA layout considerations. Changed pin 56 from NC to GND.
B1 12/06/2022 Rename to 3D variant. Include AUXn reference caps.

B2 19/08/2022 Add more details for reference / cal caps.
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