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1 Introduction

This document is a supplement to the provided example code and provides additional information
regarding the hardware and software required.

The example code is intended for the Arduino UNO revision 3 PCB. The code is free software and
a user can redistribute it or modify it under the terms of the latest GNU General Public License as
published by the Free Software Foundation. The source code can easily be ported to a different
platform if required, as it consists mostly of I?C communication with the IQS5xx device.

The example project implements a master 1°C protocol and interacts with the 1QS5xx device on this
bus. The relevant data is read from the 1QS5xx device and displays this on the serial monitor in
the Arduino development environment when user interaction occurs.

The comments in the code are very thorough and serve as additional documentation.

Please visit www.Arduino.cc for information related to the Arduino.

2 Hardware connections
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Figure 2.1 Connection diagram between Arduino and IQS5xx.

Pull-up resistors are required on the SCL and SDA lines (if not present on the IQS5xx application
PCB). The recommended value for the pull-up resistors is 4.7kQ. Digital I/O Pin 2 of the Arduino
is used for the RDY input and is located under the DIGITAL (~PWM) group. If Pin 2 is not
available, the user can use any other pin (to connect to RDY) on the Arduino board by changing
the RDY_PIN definition under defs.h. Do not use the 5V rail to power the 1QS5xx as the
operational voltage range of the 1QS5xx is from 1.65V to 3.6V.

3 Quick start guide

Follow the following steps to get started:
a) Connect the Arduino to the application PCB as described in Section 2
b) Connect the Arduino USB to a PC
c) Open the example project in Arduino (by opening “IQS550 Example_Code.ino”)

d) Verify/Compile the project/sketch (click the & icon or press CTRL-R), and confirm there
are no errors
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e) Upload to the device (click the icon or press CTRL-U)

f) Open the serial monitor (go to Tools->Serial Monitor).
It might be necessary to change the port setup to the correct port (go to Tools->Port: “xxx”).
In addition, the line ending and baud rate must be configured, see picture in g below for
details.

g) If the previous steps are successful, then the serial monitor should display the version
information of the 1QS5xx-B000 firmware from the connected device. Here is an example

of the version disi Iaied from a connected 1QS550 PCB:

| send

Product 40 Project 15 Version 1.1 ~

v

[v] Autoscroll Noline ending | 115200 baud w

h) Now when interacting with the trackpad, data will display on the serial monitor as follows:

o x
| Send
E—" T FEE—RHX FEERAX HEXRRX HEERRK .

0 0 1 140 549 448 1 xxx xex 0 0 xxx mxx 0 0 xxx xxx 0 0 xxx mxx 0 0O

0 0 1 218 541 457 1 xxx xex 0 0 xxx mxx 0 0 xxx xxx 0 0 xxx mxx 0 O

95 3 1 313 544 471 1 xxx xxkx 0 0 xxx xxx 0 0 xxx xxx 0 0 xEx xxxk 0 0

44 5 1 357 549 476 1 xxx wxx 0 0 xxx xxx 0 0 xmx xxx 0 0 xEx xxxk 0 0
Swipe Xt €1 0 1 438 547 473 1 xxx xkx 0 0 xEx xxxk 0 0 xmxk xxx 0 0 mEx xxk 0 0

82 3 1 536 550 469 2 xxx xxx 0 0 xmx mxx 0 0 xmx xxx 0 0 xax xxx 0 0

61 4 1 587 554 464 2 xxx wmkx 0 0 xxx mxx 0 0 xmx xxx 0 0 xEx xxxk 0 0

37 -2 1 &34 552 456 2 xxx mkx 0 0 xxx mxx 0 0 xmx xxx 0 0 xEx xxxk 0 0
Gestures: RelX: Rel¥: Fig: X1: Yl: TSl: TAl: X2: Y2: TS2: TA2: X3: Y3: TS3: TA3: X4: Yd: TS4: TAd: ¥S: Y5: T55: IAS

0 0 1 326 533 716 0 xsx xsx 0 0 xkx msx 0 0 xxx xxx 0 0 xxx mxx 0 0O

0 0 1 38 531 710 1 xEx mex 0 0 xkx msx 0 0 ®xx xxx 0 0 xxx mxx 0 0O

0 0 1 455 523 692 1 xxx xex 0 0 xxx mEx 0 0 xxx xkx 0 0 xxx mxx 0 0O

106 -12 1 S61 511 676 1 xxk xxx 0 0 xEx xxx 0 0 xex xxx 0 0 mEx xxx 0 0

39 -31 1 600 480 €50 1 xxx xkx 0 0 xxx xxx 0 0 xxx xxx 0 0 xEx xxxk 0 0
Gestures: RelX: Rel¥: Fig: X1: ¥1l: TS1: TAl: ¥2: ¥2: TS2: TA2: X3: ¥3: TS3: TA3: X4: Yd: TS4: TA4: KS: ¥5: TSS: TAS:

0 0 1 377 470 755 0 xmx mkx 0 0 xkx mxx 0 0 xkxk xkx 0 0 xEx mxkx 0 0O

0 0 1 378 460 713 0 xmx msx 0 0 xxx mxx 0 0 mxx mxk 0 0 xxx mxkk 0 O
Single Tap
Gestures: RelX: RelY¥: Fig: X1: Yl: TSl: TAl: X2: Y2: TS2: TA2: X3: Y3: TS3: TA3: X4: Y4: TS4: TAd: ¥S: Y5: TS5: IAS:

0 0 1 384 202 696 0 xEx mix 0 0 xkx msx 0 0 mxx mkx 0 0 xxx mxkx 0 O

0 0 2 38 799 696 2 342 179 814 0 xxx msx 0 0 mxx mxx 0 0 xxx mxx 0 0O

0 0 2 395 793 695 3 351 174 78l 0 xkx msx 0 0 mxx mkx 0 0 xxx mxx 0 0O

0 0 1 397 787 674 2 xxx xex 0 0 xxx mEx 0 0 xxx xxx 0 0 xxx mxx 0 0O
2 Finger Tap
Gestures: RelX: Rel¥: Fig: X1: Yl: TSL: TAl: X2: Y2: TS2: TA2: X3: ¥3: TS3: TAS: X4: Y4: TS4: TAd: XS: Y5: TS5: T

0 0 1 97 775 510 0 xux mkx 0 0 xxx xxx 0 0 xxx xxx 0 0 xxx xxx 0 0O

0 0 2 98 774 507 0 514 €79 244 0 xkx mxx 0 0 mkxk xxkx 0 0 xEx mxkk 0 0O

0 0 2 100 763 502 1 514 674 243 0 xxx mxx 0 0 mxx xxk 0 0 xxx mxkk 0 O

0 0 2 105 726 495 1 515 660 244 0 xkx msx 0 0 ®xx mkx 0 0 xEx mxkx 0 0O

0 0 2 110 681 488 1 514 612 245 0 xkx msx 0 0 mxx mkx 0 0 xxx mxkx 0 0O
Seroll 0 -32 2 113 €73 480 1 511 571 247 0 xkx msx 0 0 ®xx mkx 0 0 xEx mxkx 0 0O
Scroll 0 -43 2 113 63§ 474 1 507 521 253 1 xxx msx 0 0 mxx mxx 0 0 xxx mxx 0 0O v
[¥] Autoscrol Noline ending v | | 115200 baud +

4 Device initialization

One of the most attractive features of the 1QS5xx B0O0O firmware is reduced initialization time.
There is no need to load configuration settings at power-up because the 1QS5xx can be
programmed using the bootloader with pre-configured settings. The B0O00 GUI is a multipurpose
tool and can be used to identify appropriate settings, create a custom HEX file and program the
IQS5xx using the custom HEX file.

The use of a custom HEX file simplifies the master controller firmware because no device setup is
required at run-time. An additional advantage is that the device is ready to operate faster after
power-up, without any intervention.

Please refer to AZD087 for more information about device setup and initialization using the 1QS5xx
PC GUI software.
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Figure 4.1 Device initialization

5 lIsolation shield PCB

5.1 Battery applications and ground isolation

Program products with

new firmware, thus no

set up is needed in the
application

The sensitivity of a capacitive sensor is intrinsically related to the ground reference of the sensor.
A capacitive sensor where the mains electricity provides the ground reference is more sensitive

than a sensor where a battery provides the ground reference.

Trackpads are widely used in battery-powered applications like remote controls. The ground-
dependent sensitivity issue mentioned earlier makes it difficult for designers to perform an accurate

evaluation of the trackpad performance during the initial phases of a project.

In order to shorten

the development time, Azoteq recommends the use of optical ground isolation to simulate the
effects of a battery. For this purpose, Azoteq offers an isolation shield PCB that uses the Arduino
Uno Revision 3 pinout. The shield enables designers to power trackpads/IQS-controllers through
an external power source while connected to an Arduino board. The isolation board can also be

connected to Azoteq’s CT210 USB dongle.
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Figure 5.1 3D view of isolation shield PCB
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5.2 Isolation board hardware configurations

supported master devices, slave devices and power sources.

1Q Switch®

ProxSense® Series

5.2.1 Slave device options:

@Azofeq

The isolation PCB enables a designer to connect a master device to a slave device while keeping
the devices electrically isolated. The following subsections provide a description of the various

All compatible 1QS I°C devices are supported. The IQS device must use either connector P3 or
connector J1 on the isolation board.

5.2.2 Master device options:

The isolation board is pin-compatible with the Arduino Uno Revision 3 PCB. If any other master

device is used, the following electrical connections are compulsory:

Table 5.1 Master connections to isolation PCB
Electrical connection | Isolation board connection
on master
Connector Pin
GND P4 6,7
P5
P3 1
3Vv3 P4 4
P3 1
SDA P5
P3
SCL P5
P3 9
RDY P8 6
P3 10
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5.2.3 Power source options:
Table 5.2 Power connections

Power Source Isolation board setup

External (isolated) Connect the trackpad or IQS board to P3 or J1.
Set jumper P2 to EXT.

Connect external power to P1 (1.65V — 3.6V).
Leave P6 open.

Set switch S1 to ON position.

Coin cell (isolated) Connect the trackpad or 1QS board to P3 or J1.
Set jumper P2 to BAT.

Place a coin cell battery in BT1 (1.65V — 3.6V).
Leave P6 open.

Set switch S1 to ON position.

Mains (not isolated) Connect the trackpad or 1QS board to P3 or J1.
Set jumper P2 to ARD3V3.

Set jumper P6.

Set switch S1 to ON position.
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6 Contact Information

/) Azoteq

USA Asia South Africa
Physical | 6507 Jester Blvd Rm2125, Glittery City 109 Main Street
Address | Bldg 5, suite 510G Shennan Rd Paarl
Austin Futian District 7646
TX 78750 Shenzhen, 518033 South Africa
USA China
Postal 6507 Jester Blvd Rm2125, Glittery City PO Box 3534
Address | Bldg 5, suite 510G Shennan Rd Paarl
Austin Futian District 7620
TX 78750 Shenzhen, 518033 South Africa
USA China
Tel +1 512 538 1995 +86 755 8303 5294 +27 21 863 0033
ext 808
Fax +1 512 672 8442 +27 21 863 1512
Email info@azoteq.com linayu@azoteq.com.cn info@azoteg.com

Please visit www.azoteg.com for a list of distributors and worldwide representation.

The following patents relate to the device or usage of the device: US 6,249,089 B1; US 6,621,225 B2; US 6,650,066 B2;
US 6,952,084 B2; US 6,984,900 B1; US 7,084,526 B2; US 7,084,531 B2; US 7,265,494 B2; US 7,291,940 B2; US 7,329,970 B2;
US 7,336,037 B2; US 7,443,101 B2; US 7,466,040 B2 ; US 7,498,749 B2; US 7,528,508 B2; US 7,755,219 B2; US 7,772,781
B2; US 7,781,980 B2; US 7,915,765 B2; US 7,994,726 B2; US 8,035,623 B2; US RE43,606 E; US 8,288,952 B2; US 8,395,395
B2; US 8,531,120 B2; US 8,659,306 B2; US 8,823,273 B2; EP 1 120 018 B2; EP 1 206 168 B1; EP 1 308 913 B1; EP 1 530 178
Al; EP 2 351 220 B1; EP 2 559 164 B1; CN 1330853; CN 1783573; AUS 761094; HK 104 1401

e
IQ Switch®, SwipeSwitch™, ProxSense®, LightSense™, AirButton™, ProxFusion™, Crystal Driver™ and the Q

logo are trademarks of Azoteq.

The information in this Datasheet is believed to be accurate at the time of publication. Azoteq uses reasonable effort to maintain the information up-to-date and accurate, but does not warrant
the accuracy, completeness or reliability of the information contained herein. All content and information are provided on an “as is” basis only, without any representations or warranties, express
or implied, of any kind, including representations about the suitability of these products or information for any purpose. Azoteq disclaims all warranties and conditions with regard to these
products and information, including but not limited to all implied warranties and conditions of merchantability, fitness for a particular purpose, title and non-infringement of any third party
intellectual property rights. Azoteq assumes no liability for any damages or injury arising from any use of the information or the product or caused by, without limitation, failure of performance,
error, omission, interruption, defect, delay in operation or transmission, even if Azoteq has been advised of the possibility of such damages. The applications mentioned herein are used solely
for the purpose of illustration and Azoteq makes no warranty or representation that such applications will be suitable without further modification, nor recommends the use of its products for
application that may present a risk to human life due to malfunction or otherwise. Azoteq products are not authorized for use as critical components in life support devices or systems. No
licenses to patents are granted, implicitly, express or implied, by estoppel or otherwise, under any intellectual property rights. In the event that any of the abovementioned limitations or
exclusions does not apply, it is agreed that Azoteq’s total liability for all losses, damages and causes of action (in contract, tort (including without limitation, negligence) or otherwise) will not
exceed the amount already paid by the customer for the products. Azoteq reserves the right to alter its products, to make corrections, deletions, modifications, enhancements, improvements
and other changes to the content and information, its products, programs and services at any time or to move or discontinue any contents, products, programs or services without prior
notification. For the most up-to-date information and binding Terms and Conditions please refer to www.azoteg.com.

www.azoteg.com/ip

info@azoteqg.com
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