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AZD089 — Smart Touch Remote Control Reference Design

Reference design for low-cost trackpad and button remote controller using 1QS525

1 Introduction

The necessity for remote controls to include advanced features, such as mouse cursor
tracking, gesture recognition and touch control is growing, as smart devices integrated into our
everyday lifestyle.

The aim of this document is to provide an example of how the IQS525 can be used to create a
low-cost remote controller with high-end features and touch performance. This design is
purely for reference, illustrating a single-chip solution with minimum external components.
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Figure 1 The popularity of touch enabled remotes are rapidly increasing

The 1QS525 has numerous advantages, to be a logical choice for a touch-enabled remote
control design:

@ Single chip solution

Low cost (minimal components)

High performance trackpad

Sensitive touch detection (allows extended range of overlay possibilities)
Innovative snap feature (integrated into trackpad for real-estate reduction)
Heads-up interaction (due to touch and snap sensing on a single key)

On-chip gesture recognition
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Low power consumption (while still actively sensing)

2 Resources

2.1 Total Available Resources

The 1QS525 provides numerous possibilities, depending on the design requirements. The
following resources are available to be utilised for a custom design project.
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Table 1 1QS525 Total Available Resources

I
“ Qua ntity

The 1QS525 has 2 ‘pure’ Tx sensing channels.

Tx sensors 2
These can also be used as GPIOs if need be.
The 1QS525 has 8 Rx channels, but these can also be configured to operate as Txs
Rx sensors 8
(but not as GPIOs)
GPIOs 13 13 dedicated GPIOs, with internal on-chip pull-up resistors

Using these available resources, you have the following total amount of features available for
your design possibilities:

4 )
@ Traditional keys/buttons (press only):

e 42 (matrix) or
e 13 (direct)
@ Trackpad:
e up to 45mm x 45mm (5x5 configuration) or
e 54mm x 36mm (6x4 configuration)
@ Snap keys (integrated with trackpad or can be used without a trackpad):

e 25 —these give touch and snap outputs, and use

- )

The traditional keys and snap keys use metal domes, carbon coated overlays or similar for the
detection method, as seen in standard remote controls today.

The snap keys add innovative touch feedback available to the user before key actuation, for

heads-up implementations. This allows for locating and illustrating the user finger location
graphically on a display.

11:33 PM

Figure 2 Heads-up using touch-snap output keys
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2.2 Resources Selected for Reference Design

For this reference design, the following configuration was used, purely as an example. The
resources available can be modified to suit the specific design.

Table 2 Reference Design Configuration

e e

The 10 Rx/Tx sensors are used to provide a 5x5 sized trackpad. This sensor can supply

5x5 trackpad .
cursor control and gestures to the application.
Snap keys integrated on 5 snap keys are integrated in the trackpad area. They serve as 4 direction keys and an
trackpad enter/OK button.
CPIOs 8 dedicated GPIOs, with internal on-chip pull-up resistors are sensed directly to provide
8 traditional remote control keys
3 Design

3.1 System overview

Battery power supply

e 1.65-3.6V

User inputs

e Trackpad (with snap keys 4
integrated) IR Transmission

e Metal dome / carbon buttons ¢ IR sent by IQS5xx
(Sensed in traditional e Codes implemented on
electrical manner by IQS5xx. > |Q8525 »  flash programmable ROM
If more keys than available e Standard IR components
10s are required, then key required
scanning (rows/columns)
must be implemented.)

Figure 3 System overview

3.2 Mechanical

With the resources for the reference design as described in Section 2.2, an example design is
shown in the mechanical drawings below.

0 depicts the 8 buttons, and also the 5x5 trackpad area.

Figure 4 Example Mechanical Design
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There are 5 additional mechanical snap keys integrated into the trackpad, as shown in O
below.

Figure 5 Trackpad with Integrated Snap Keys
3.3 Typical Circuit Diagram

The 1QS525 requires minimal external components to perform the required functions for a
remote controller.
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Figure 6 Reference design schematic
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4 Bill of Materials
4.1 PCB Components

The PCB is responsible for the trackpad/button sensing, and the transmission of the key codes
via infra-red (IR) LED. The components required are shown below:

Table 3 PCB Components

1QS525 1 1QS525 MCU performing all sensing and processing required

Double sided PCB containing the trackpad and keys/buttons, implemented with

PCB ! copper sensor patterns.
47uF cap 1 47uF electrolytic capacitor
IR LED 1 Infra-red transmitting LED for remote transmission
1uF cap 2 1uF decoupling chip capacitor
100pF cap 2 100pF decoupling chip capacitor
100nF cap 1 100nF chip capacitor
NPN transistor 1 Transistor for IR control
Resistor 2 Transistor biasing and current control chip resistors in IR circuitry

4.2 Mechanical Components

The mechanical components depend on many design choices. As an overview the basic
components for most scenarios would be the plastic remote control body/housing, the battery
terminal connectors, the key and trackpad overlay structure (such as silicon keys), and the
metal dome sticker layer. Then also the PCB assembly described in the previous section.

5 Summary

This document shows how easily a low-cost yet high-end remote control can be designed with
the 1QS525. The flash capabilities of the device, together with dedicated support from the
Azoteq engineering team to integrate the customer IR protocol into the 1QS525, make this a
highly attractive smart remote control solution. The 1QS5xx-B000 trackpad controller solution
firmware is a perfect platform to development from, reducing time-to-market, and using tried
and tested Azoteq sensing algorithms.

The 1QS525 provides numerous possibilities, with even more options available when looking at
the larger 1QS572 and 1QS550 devices.

Contact Azoteq for further information, visit www.Azoteg.com.

Copyright © Azoteq (Pty) Ltd AZD089 Page 5 of 6
All Rights Reserved. Revision 1.0 June 2016


http://www.azoteq.com/

Q .. JAzoteq

6 Contact Information

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@azoteg.com.cn info@azoteq.com

Please visit www.azoteq.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

Y
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@azoteq.com

AZD089
Revision 1.0

Page 6 of 6
June 2016

Copyright © Azoteq (Pty) Ltd
All Rights Reserved.


mailto:info@azoteq.com
mailto:linayu@azoteq.com.cn
mailto:info@azoteq.com
file:///C:/Users/User/Documents/ProxSense/Marketing%20-%20Sales/www.azoteq.com
http://www.azoteq.com/

