MICROCHIP QT8 Xplained Pro
QT8 Xplained Pro User's Guide

Preface

The QT8 Xplained Pro is an extension kit that showcases Microchip’s robust Water Tolerant 2D Touch
Surface solution. The kit shows the water tolerance performance of capacitive touch using the PTC’s
Driven Shield+ feature. The kit has 5x5 2D Touch Surface sensor and driven shield. It also has 11 LEDs
to indicate touch position.
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Introduction

1. Introduction

1.1 Features and Overview

¢ Surface Sensor: 5x5 2D Surface Diamond Pattern with Dedicated Driven Shield
. LEDs: LEDs to Indicate Position and Mode
. LED Driver: MCP23017

1.2 Kit Compatibility
This kit is supported by Xplained Pro Microcontroller (MCU) boards that have an MCU with a built-in PTC
and a matching pinout that connects all sensors of the extension.
Currently supported MCU boards are:

*  SAM L10 Xplained Pro
«  SAM L11 Xplained Pro
*+  SAM D20 Xplained Pro
« SAM D21 Xplained Pro
*  SAM DA1 Xplained Pro
« SAM C21 Xplained Pro
*  ATtiny3217 Xplained Pro (Refer to the Extension Header 1 table for Jumper settings.)

Other future Xplained Pro MCU board designs may also support the QT8 Xplained Pro.

1.3 QT8 Xplained Pro Functional Block Diagram
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2. Getting Started

21 Quick Start

Dual Touch LED
Horizontal LEDs

A 4

XPro header

Vertical LEDs Touch Surface Area

2.2 Surface Sensor Design
Figure 2-1. Surface Sensor
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Figure 2-2. Driven Shield
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Driven Shield

LEDs

Dual Touch LED
This LED glows when two fingers touch the Touch Surface Area (see 2.1 Quick Start).

Documentation and Relevant Links
»  Xplained Products: Xplained evaluation kits are a series of easy-to-use evaluation kits for
Microchip microcontrollers and other Microchip products.

— Xplained Nano — used for low pin count devices and provides a minimalistic solution with
access to all I/0 pins of the target microcontroller.

—  Xplained Mini — used for medium pin count devices and adds an Arduino Uno compatible
header footprint and a prototyping area.

— Xplained Pro — used for medium to high pin count devices that feature advanced debugging
and standardized extensions for peripheral functions.

low-cost boards for evaluation and demonstration of features and capabilities of different

.a Important: All the above kits have on-board programmers/debuggers, which creates a set of
Microchip products.

«  Atmel® Start: This tool will help you select and configure software components and tailor your
embedded application in a usable and optimized manner

© 2018 Microchip Technology Inc. User Guide DS50002813A-page 5
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*  Atmel Studio: Free Atmel IDE for development of C/C++ and assembler code for Atmel
microcontrollers.

« Data Visualizer: Atmel Data Visualizer is a program used for processing and visualizing data. Data
Visualizer can receive data from various sources such as the Embedded Debugger Data Gateway
Interface found on Xplained Pro boards and COM ports.

» Design Documentation: Package containing CAD source, schematics, BOM, assembly drawings,
3D plots, layer plots, etc.

» Hardware User's Guide: PDF version of this user's guide.
* QT8 Xplained Pro: on Microchip’s website.
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Xplained Pro

The Xplained Pro is an evaluation platform that contains a series of microcontroller boards (evaluation
kits) and extension boards. Atmel Studio is used to program and debug the microcontrollers on these

boards. Atmel Studio includes an Advanced Software Framework (ASF) and Atmel START, which has
drivers, demo code and Data Visualizer that supports data streaming and advanced debugging.

Xplained Pro evaluation kits can be connected to a wide range of Xplained Pro extension boards through
standardized headers and connectors. Xplained Pro extension boards have identification (ID) chips to
uniquely identify which boards are connected to the Xplained Pro evaluation kits.

Hardware Identification System

All Xplained Pro extension boards come with an identification chip (ATSHA204A CryptoAuthenticationw
chip) to uniquely identify the boards that are connected to the Xplained Pro evaluation kit. This chip
contains information that identifies the extension with its name and some extra data. When an Xplained
Pro extension is connected to an Xplained Pro evaluation kit, the information is read and sent to Atmel
Studio. The following table shows the data fields stored in the ID chip with example content.

Table 3-1. Xplained Pro ID Chip Content

Data Field Data Type Example Content

Manufacturer ASCII string Microchip’\0’

Product name ASCII string Segment QT8 Xplained Pro’\0’
Product revision ASCII string 02\0’

Product serial number ASCII string 1774020200000010\0°
Minimum voltage [mV] uint16_t 3000

Maximum voltage [mV] uint16_t 3600

Maximum current [mA] uint16_t 30

Xplained Pro Standard Connectors

Xplained Pro Standard Extension Headers

All Xplained Pro kits have many dual row, 20-pin, 100-mil extension headers. The Xplained Pro MCU
boards have male headers, while the Xplained Pro extensions have female counterparts. The following
table provides the pin description of all the connected pins.

Info: Not all pins are always connected on all extension headers.

The extension headers can be used to connect a variety of Xplained Pro extensions to Xplained Pro MCU
boards or to access the pins of the target microcontroller on the Xplained Pro boards.

Table 3-2. Xplained Pro Standard Extension Header

e

Pin to communicate with the ID chip on an extension board
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Xplained Pro
........... continued
Pi umber inNamo—Dwseption

2 GND Ground

3 ADC(+) Analog-to-Digital Converter; alternatively, a pin for the positive terminal
of a differential ADC

4 ADC(-) Analgg-to-DigijtaI Con-verter; alternatively, a pin for the negative
terminal of a differential ADC

5 GPIO1 General purpose I/O pin

6 GPIO2 General purpose 1/O pin

7 PWM(+) (Ijit#:,?ér\:lligtgvl\c;\)ﬂdulation; alternatively, a pin for the positive part of a

8 PWM(-) P.ulse-VV_idth Modulation; alternatively, a pin for the negative part of a
differential PWM

9 IRQ/GPIO Interrupt request pin and/or general purpose 1/O pin

10 SPI_SS_B/ GPIO sﬁ\;sssl:g;i: for Serial Peripheral Interface (SPI) and/or general

11 [2C _SDA Data pin for 12C interface. Always connected, bus type

12 I2C _SCL Clock pin for I12C interface. Always connected, bus type

13 UART_RX Receiver pin of target device UART

14 UART_TX Transmitter pin of target device UART

15 SPI_SS_A Srllay\;re“:glzlcst;or SPI. This pin should preferably not be connected to

16 SPI_MOSI SPI master out, slave in pin. Always connected, bus type

17 SPI_MISO SPI master in, slave out pin. Always connected, bus type

18 SPI_SCK SPI clock pin. Always connected, bus type

19 GND Ground pin for extension boards

20 VCC Power pin for extension boards

© 2018 Microchip Technology Inc.
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Electrical Characteristics

QT8 Xplained Pro can be connected to several Xplained Pro MCU boards and manually connected to
other hardware. Xplained Pro MCU board(s) that does not have 3.3V as its primary target voltage will
read all ID devices on connected extensions to check if they support the target voltage before enabling it
to the extension headers. The table below shows the static content written in the ID chip.

Table 4-1. QT8 Xplained Pro ID Chip Content

Product name QT8 Xplained Pro
Minimum operation voltage 2.7V

Maximum operation voltage 5.5V

Maximum current 45 mA

See also Hardware Identification System.

Headers and Connectors

Extension Headers

The QT8 Xplained Pro implements one Xplained Pro Standard Extension Header (see section Xplained
Pro Standard Extension Header) marked with EXT1 in silkscreen. This header makes it possible to
connect the board to an Xplained Pro MCU board with an MCU featuring a PTC module. The pinout
definition for the extension header can be seen in the table below.

Table 4-2. QT8 Xplained Pro Extension Header 1

1 ID Communication Line to ID Chip

2 GND Ground

3 Y-Line-8 Channel 8: Connected to Surface Horizontal position 3
4 Y-Line-9 Channel 9: Connected to Surface Horizontal position 4
5 Y-Line-0 Channel 0: Connected to Surface Vertical position 0.(1)
6 Y-Line-7 Channel 7: Connected to Surface Horizontal position 2
7 Y-Line-6 Channel 6: Connected to Surface Horizontal position 1
8 Y-Line-5 Channel 5: Connected to Surface Horizontal position 0
9 Y-Line-4 Channel 4: Connected to Surface Vertical position 4
10 Y-Line-3 Channel 3: Connected to Surface Vertical position 3

11 [2C _SDA LED Driver: Identify Touch Position
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........... continued

CPnonot | Fuctn | osoipten
12 l2C _SCL LED Driver: Identify Touch Position
13 Not Connected
14 Not Connected
15 Y-Line-1 Channel 1: Connected to Surface Vertical position 1
16 Y-Line-2 Channel 2: Connected to Surface Vertical position 2
17 Y-Line-0 Channel 0: Connected to Surface Vertical position 0.(2)
18 Y-Line-DR Y-line DR: Connected to Driven Shield
19 GND Ground
20 VCC Target Supply Voltage

Note:
1. Pin 5 on EXT1 Jumper-J2 should be Open when connected to 3217 Xplained Pro.
2. Pin 17 on EXT1 Jumper-J3 should be Closed when connected to 3217 Xplained Pro.

Operation Modes
The kit operates in two different modes, described in the following sub-sections.

Position Mode
In Position mode the user touch position is decoded, and based on the position the vertical and horizontal
LEDs will glow. After power-up, the kit operates in this mode.

Important: In this kit, two-touch is supported only for gestures. No two-individual position can
be decoded correctly due to self-capacitance sensor arrangement. If the user tries to do two-
touch, then the decoding stops and the two-touch LED glows.

Gesture Mode

In Gesture mode, depending on the gesture, the LEDs glows to indicate the gesture. The tap is indicated
by a blink according to the number of taps and swipes that are indicated by LED chasing. The following
table provides information on how LEDs glow when a gesture is performed.

No chasing. All vertical and horizontal LEDs blink according to

Tap number of taps.
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........... continued
Gesture LED Chasing Direction
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Gesture LED Chasing Direction
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Zoom: The horizontal and vertical LEDs start to glow from one end.

Pinch: The horizontal and vertical LEDs start to diminish from one
end.

Pinch-Zoom

Connecting to GUI

Due to code memory limitations, the application can either use the LEDs to show touch performance or
use the data streamer to stream data to the 2D Touch Surface Utility. By default, the project is compiled to
display data in the LEDs (Data Streamer is disabled). To connect to the GUI, modify the following code in
fouch.h file and program the .hex file.

Example 4-1. Disable LED

#define ENABLE LED Ou

Example 4-2. Endable Data Streamer

#define KRONOCOMM UART 1lu
#define KRONOCOMM ENABLE 1lu
#define KRONO GESTURE ENABLE lu

Note:
1. Refer to the guide to connect the kit to the data streamer.
2. Comport Settings: Baud rate is 38400, Parity none, Stop bit 1 and flow control none.

Application Flow

The following diagram shows the application flow. Touch measurement are performed at regular intervals.
At the end of each measurement, the surface and gesture data are taken from the library. Depending on
the position or gesture information, the LEDs are updated.

© 2018 Microchip Technology Inc. User Guide DS50002813A-page 13



QT8 Xplained Pro

Hardware Users Guide

Measurement Complete
callback

Initialize LED

Perform post-processing

Initialize QTouch®
Library Infinite loop

Set post-processing done flag 1 Y

Is time to
measure
touch?

Initiate touch
measurement

Set time to measure touch if
required

A Triggered by timer/scheduler

Is post- \ Callback from PTC ISR (QTouch library)
processing

done?

Check for gesture and
glow LEDs X Triggered due to flag set in callback

Triggered due to flag set in post-processing
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Hardware Revision History and Known Issues

Identifying Product ID and Revision

There are two ways to find the revision and product identifier of the Xplained Pro boards: either through
Atmel Studio or by looking at the sticker on the bottom side of the PCB.

When an Xplained Pro MCU board is connected to a computer with Atmel Studio running, an information
window with the serial number is shown. The first six digits of the serial number contain the product
identifier and revision. Information about connected Xplained Pro extension boards is also shown in the
window.

The same information can be found on the sticker on the bottom side of the PCB. Most kits have stickers
that have the identifier and revision printed in plain text as AO9-nnnn/rr, where nnnn is the identifier and rr
is the revision. Boards with limited space have a sticker with only a data matrix code, which contains a
serial number string.

The serial number string has the following format:

"nnnNnrrssssssssss”
n = product identifier
r = revision

s = serial number

The product identifier for the QT8 Xplained Pro is A09-3197.

Revision 3
Revision 3 of QT8 Xplained Pro (A09-3195/03) is the initial released version. There are no known issues.
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Document Revision History

A 10/2018 Initial document release
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The Microchip Web Site

Microchip provides online support via our web site at http://www.microchip.com/. This web site is used as
a means to make files and information easily available to customers. Accessible by using your favorite
Internet browser, the web site contains the following information:

*  Product Support — Data sheets and errata, application notes and sample programs, design
resources, user’s guides and hardware support documents, latest software releases and archived
software

*  General Technical Support — Frequently Asked Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant program member listing

* Business of Microchip — Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Customer Change Notification Service

Microchip’s customer notification service helps keep customers current on Microchip products.
Subscribers will receive e-mail notification whenever there are changes, updates, revisions or errata
related to a specified product family or development tool of interest.

To register, access the Microchip web site at http://www.microchip.com/. Under “Support”, click on
“Customer Change Notification” and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

»  Distributor or Representative
* Local Sales Office
*  Field Application Engineer (FAE)
»  Technical Support
Customers should contact their distributor, representative or Field Application Engineer (FAE) for support.

Local sales offices are also available to help customers. A listing of sales offices and locations is included
in the back of this document.

Technical support is available through the web site at: http://www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

*  Microchip products meet the specification contained in their particular Microchip Data Sheet.

*  Microchip believes that its family of products is one of the most secure families of its kind on the
market today, when used in the intended manner and under normal conditions.

*  There are dishonest and possibly illegal methods used to breach the code protection feature. All of
these methods, to our knowledge, require using the Microchip products in a manner outside the
operating specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is
engaged in theft of intellectual property.

*  Microchip is willing to work with the customer who is concerned about the integrity of their code.

© 2018 Microchip Technology Inc. User Guide DS50002813A-page 17
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*  Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their
code. Code protection does not mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the
code protection features of our products. Attempts to break Microchip’s code protection feature may be a
violation of the Digital Millennium Copyright Act. If such acts allow unauthorized access to your software
or other copyrighted work, you may have a right to sue for relief under that Act.

Legal Notice

Information contained in this publication regarding device applications and the like is provided only for
your convenience and may be superseded by updates. It is your responsibility to ensure that your
application meets with your specifications. MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY
OR OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS
CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR FITNESS FOR PURPOSE.
Microchip disclaims all liability arising from this information and its use. Use of Microchip devices in life
support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses resulting
from such use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual
property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BitCloud,
chipKIT, chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeelLoq,
Kleer, LANCheck, LINK MD, maXStylus, maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip Designer, QTouch, SAM-BA, SpyNIC, SST,
SST Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight
Load, IntelliMOS, mTouch, Precision Edge, and Quiet-Wire are registered trademarks of Microchip
Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut, BodyCom,
CodeGuard, CryptoAuthentication, CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM,
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial Programming,
ICSP, INICnet, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient
Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon, QMatrix, REAL ICE,
Ripple Blocker, SAM-ICE, Serial Quad I/0, SMART-L.S., SQI, SuperSwitcher, SuperSwitcher I, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.
Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary of
Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
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Quality Management System Certified by DNV

ISO/TS 16949

Microchip received ISO/TS-16949:2009 certification for its worldwide headquarters, design and wafer
fabrication facilities in Chandler and Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures are for its PIC® MCUs and dsPIC®
DSCs, KEELOQ® code hopping devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design and manufacture of development
systems is ISO 9001:2000 certified.
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