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Foreword

Information contained in this document is the property of Contactile Pty Ltd. and shall not be
reproduced in whole or in part without prior written approval of Contactile Pty Ltd. The information
herein is subject to change without notice and should not be construed as a commitment on
Contactile Pty Ltd. This manual is periodically revised to reflect and incorporate changes made to
the PapillArray Tactile Sensor Development Kit.

Contactile Pty Ltd assumes no responsibility for any errors or omissions in this document. Users'
critical evaluation is welcome to assist in the preparation of future documentation.

Copyright © by Contactile Pty Ltd, Sydney, Australia. All Rights Reserved.
Published in Australia.

All trademarks belong to their respective owners.

Conditions of Sale
Contactile's conditions of sale apply to all products sold by Contactile to the Distributor under this

Agreement. The conditions of sale that apply are provided on the USB flash drive shipped with the
product in the folder ‘LEGAL’ in the root directory.

End User Licence Agreement
Contactile's end user license agreement applies to all software and algorithms included with the

products sold by Contactile. The end user license agreement that applies is provided on the USB
flash drive shipped with the product in the folder ‘LEGAL’ in the root directory.

Compliance
The devices are sold as is.

The devices are specifically designed solely for the purposes of research and development only
made available on a business-to-business basis.

The devices are not for resale.
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1 Introduction

The PapillArray Tactile Sensor Development Kit (v2.0) is a system of (up to) two PapillArray Tactile
Sensor arrays and a Controller. Each PapillArray Tactile Sensor array can measure 3D
displacement, 3D force, and vibration on each sensing element, as well as global 3D force, global
3D torque, the onset of slip, and friction. The Controller supplies power for (up to) two sensors and
coordinates the simultaneous data acquisition from up to two PapillArray Tactile Sensors; i.e.,
coordinates sampling of the 9 pillars if one sensor is connected to the Controller, 18 pillars if two
sensors are connected to the Controller. The Development Kit is shipped with visualisation
software and (optional) C++ libraries for Windows and Linux environments and a ROS node for
developing software control algorithms using the sensor signals.

The main components of the PapillArray Tactile Sensor Development Kit (v2.0) are shown
in Figure 1.1, connected to a laptop running the visualisation software.

Figure 1.1 — The PapillArray Tactile Sensor Development Kit (v2.0). Laptop not included.

This document contains the specifications for the PapillArray Tactile Sensor (v2.0). Error! R
eference source not found. shows the PapillArray Tactile Sensor (v2.0).

Figure 1.2 — The PapillArray Tactile Sensor Controller (v2.0).
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2 Safety

2.1 General

The customer should verify that the maximum loads and moments expected during operation fall
within the sensing range of the sensor as outside this range, sensor reading accuracy is not
guaranteed (refer to Document #PTS_2.0_SPEC_DEC21). Particular attention should be paid to
dynamic loads caused by robot acceleration and deceleration if the sensors are mounted on
robotic equipment. These forces can be many multiples of the value of static forces in high
acceleration or deceleration situations.

2.2 Explanation of warnings
The warnings included here are specific to the product(s) covered by this manual. It is expected
that the user heed all warnings from the manufacturers of other components used in the

installation.

Danger indicates that a situation could result in potentially serious injury or damage to
equipment.

Caution indicates that a situation could result in damage to the product and/or the other
system components.

P> >

N

.3 Precautions

DANGER: Do not attempt to disassemble the sensor. This could damage the sensor
and will invalidate the calibration.

DANGER: Do not attempt to drill, tap, machine, or otherwise modify the sensor casing.
This could damage the sensor and will void any warranty.

DANGER: Do not use the sensor on abrasive surfaces or surfaces with sharp
points/edges. This could damage the silicone surface of the sensor.

CAUTION: Sensors may exhibit a small offset in readings when exposed to intense
light sources.

CAUTION: Exceptionally strong and changing electromagnetic fields, such as those
produced by magnetic resonance imaging (MRI) machines, constitute a possible
source of interference with the operation of the sensor and Controller.

CAUTION: Temperature variations can cause drift in sensor readings. Some
temperature compensation is included in Development Kit version of the PapillArray.
However, bias removal in software prior to operation is necessary, and it is
recommended that biasing is performed each time the sensor is known to be unloaded.

> BDPB>BD
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3 Physical specifications

3.1 Sensor ports

The Controller has two sensor ports, labelled SENO and SEN1. The sensor ports are shown in
Figure 3.1.

SENO SEN1
sensor port sensor port

Figure 3.1 — Sensor ports of the PapillArray Tactile Sensor Controller (v2.0)

3.2 Micro-USB port

The Controller has one micro-USB port as shown in Figure 3.2.

MAIN
micro-USB port

Figure 3.2 — Micro-USB port of the PapillArray Tactile Sensor Controller (v2.0)

The micro-USB port supplies power to the Controller from the PC and transmits data to the PC
from up to two sensors at a rate of 1000 Hz. The Visualisation Software, the C++ Library and/or the
ROS Node can be used to read the data — see the respective manual for further instructions.
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3.3 Indicator panel

On the top face of the Controller, there are three indicator LEDs labelled HUB, SENO and SENL1.
The indicator panel is shown in Figure 3.3. The LEDs indicate the status of the system:

e HUB - indicates the Controller status

e SENO - indicates the status of sensor connected to the SENO port

e SENI1 - indicates the status of sensor connected to the SEN1 port

In general, a solid white LED indicates that the status is functional, a flashing white LED indicates

waiting for some event, and a solid red LED indicates an error. For more information on the
different states of the LEDs, see section 5 Status indicator.

centactile

—m ~
| - } )

SENO HUB SEN1

SENOLED  HUBLED  SEN1LED
indicator indicator indicator
Figure 3.3 — Indicator LEDs of the PapillArray Tactile Sensor Controller (v2.0)
3.4 Casing

The physical characteristics of the casing of the Controller are summarised in Table 3.1.

Table 3.1 — Physical characteristics of plastic casing.

Dimensions

(W x LxHmm) 46 x 36 x 16

Material Anodised Aluminium

Mounting 4x M3 threaded holes on bottom-side — see Figure 3.4

3.5 Environmental conditions

The Controller is designed to be used in standard laboratory or light-manufacturing conditions and
does not yet have ingress protection to withstand dusty environments, or fresh- or salt-water
immersion to any depth. The Controller may be used in environments with up to 95% relative
humidity, non-condensing.
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3.6 Mechanical drawings

e 14 | 14 4x M3 Depth 5mm

14

36

14

46

BOTTOM TOP

16.35

8.05

16

3.72

SIDE FRONT
(USB CONNECTOR) (SENSOR CONNECTORS)

Figure 3.4 — Mechanical drawing of PapillArray Tactile Sensor Controller (v2.0). All dimensions are
in mm. Customer mounting interface is shown as orange circles (.).
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4 Installation
4.1 Mounting the Controller

DANGER: Do not attempt to drill, tap, machine, or otherwise modify or disassemble
the Controller. This could damage the Controller and will void any warranty.

The Controller can be mounted if desired. Mount the Controller to a structure with sufficient
mechanical strength that is moving together with the sensors to avoid mechanically loading/cycling
the sensor cables. Not doing so can lead to suboptimal performance and may cause premature
damage to the sensor cables. The Controller can be mounted using the bolt pattern provided — See
3.6 Mechanical drawings.

4.2 Interfacing

The Controller device coordinates the simultaneous data acquisition from up to two PapillArray
Tactile Sensors (v2.0); i.e., coordinates sampling of 18 pillars across two independent sensors.
Data transmission between the Controller device and the host computer (i.e., laptop, PC) is via
a serial connection emulated on the USB connection, visible as a COM port on the host computer.
Raw photodiode readings are read on the host computer through a closed application
programming interface (API) provided. The calibrated values are also calculated through this API
(See section Error! Reference source not found. Error! Reference source not found.).

4.3 Powering up

Power for the Controller and up to two PapillArray Tactile Sensors (v2.0) is supplied over the same
single micro-USB to USB cable used to communicate with the Controller. A standard USB 2.05V /
500 mA port is sufficient. USB 3.0, 3.1, or 3.2 are also compatible.

For more information about installation and operation of the Development Kit, refer to
Document #PTSDK_2.0_MAN_DEC21.

4.4 Normal operation start-up sequence

Under normal operation when a PapillArray Tactile Sensor is connected to each of the sensor
ports, SENO and SENL1, as soon as the Controller is connected to a laptop/PC via a micro-USB to
USB cable, the HUB LED will then start flashing white as the Controller waits for a serial
connection to be established with the laptop/PC. When a serial connection is established, the HUB
LED will turn solid white, and if a sensor was connected to the SENO sensor port, then the SENO
LED will turn solid white, and if a sensor was connected to the SEN1 sensor, then the SEN1 LED
will turn solid white.
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5 Status indicators

5.1 HUB LED

Once the Controller is powered, the HUB LED indicates the status of the Controller. The HUB LED
can be in one of four states which are described in Table 5.1.

Table 5.1 — States of the HUB LED

Off There is no power to the Controller

Flashing white | The Controller is waiting for a serial connection to be established
Solid white The Controller is functioning normally and sampling data

Solid red The Controller has experienced an error

5.1.1 HUB LED error state

When the HUB LED is solid red, the Controller is experiencing an error. An error could be due to
failure to initialise or a low voltage supply being delivered to the connected sensors.

5.2 SENO LED and SEN1 LED

Once the Controller is powered, the SENO LED and SEN1 LED indicate the status of a sensor that
is connected to the SENO sensor port and the SEN1 sensor port, respectively. The SENO LED and
SEN1 LED can each be in one of four states which are described in Table 5.2.

Table 5.2 — States of the SENO LED and SEN1 LED

Off If the PWR LED is also off, there is no power to the Controller;
If the PWR LED is solid white, then there is no sensor connected to the
SENO/SENL1 sensor port

Solid white The Controller is sampling data from the sensor connected to the SENO/SEN1
sensor port
Solid red The Controller has experienced an error related to the sensor connected to

the SENO/SEN1 sensor port

5.2.1 SENO LED and SEN1 error states

When the SENO LED or SEN1 LED is solid red, the corresponding sensor has invalid or missing
data. This could be due to the sensor being disconnected.
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