N

MICROCHIP

mTouch™ Projected Capacitive
Touch Screen Sensing
Development Kit

User’s Guide

44444444



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.

. 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.

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and may be superseded by updates.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, implicity or otherwise, under any Microchip
intellectual property rights.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

=—1S0/TS 16949:2002 —

Trademarks

The Microchip name and logo, the Microchip logo, dsPIC,
KeeLoQ, KEeLOQ logo, MPLAB, PIC, PICmicro, PICSTART,
PIC3? logo, rfPIC and UNI/O are registered trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries.

FilterLab, Hampshire, HI-TECH C, Linear Active Thermistor,
MXDEV, MXLAB, SEEVAL and The Embedded Control
Solutions Company are registered trademarks of Microchip
Technology Incorporated in the U.S.A.

Analog-for-the-Digital Age, Application Maestro, CodeGuard,
dsPICDEM, dsPICDEM.net, dsPICworks, dsSPEAK, ECAN,
ECONOMONITOR, FanSense, HI-TIDE, In-Circuit Serial
Programming, ICSP, Mindi, MiWi, MPASM, MPLAB Certified
logo, MPLIB, MPLINK, mTouch, Octopus, Omniscient Code
Generation, PICC, PICC-18, PICDEM, PICDEM.net, PICkit,
PICtail, REAL ICE, rfLAB, Select Mode, Total Endurance,
TSHARC, UniWinDriver, WiperLock 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.

All other trademarks mentioned herein are property of their
respective companies.

© 2010, Microchip Technology Incorporated, Printed in the
U.S.A., All Rights Reserved.

Q Printed on recycled paper.

ISBN: 978-1-60932-454-4

Microchip received 1ISO/TS-16949:2002 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.

DS41425A-page 2

© 2010 Microchip Technology Inc.
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MICROCHIP USER'S GUIDE

Preface

NOTICE TO CUSTOMERS

All documentation becomes dated, and this manual is no exception. Microchip tools and
documentation are constantly evolving to meet customer needs, so some actual dialogs
and/or tool descriptions may differ from those in this document. Please refer to our web site
(www.microchip.com) to obtain the latest documentation available.

Documents are identified with a “DS” number. This number is located on the bottom of each
page, in front of the page number. The numbering convention for the DS number is
“DSXXXXXA", where “XXXXX” is the document number and “A” is the revision level of the
document.

For the most up-to-date information on development tools, see the MPLAB® IDE on-line help.
Select the Help menu, and then Topics to open a list of available on-line help files.

INTRODUCTION

This chapter contains general information that will be useful to know before using the
mTouch™ Projected Capacitive Touch Screen Sensing Development Kit. Items dis-
cussed in this chapter include:

¢ Document Layout

» Conventions Used in this Guide

« Warranty Registration

*« Recommended Reading

e The Microchip Web Site

« Development Systems Customer Change Notification Service

e Customer Support

« Document Revision History

DOCUMENT LAYOUT

This document describes how to use the mTouch™ Projected Capacitive Touch Screen
Sensing Development Kit as a development tool to emulate and debug firmware on a
target board. The manual layout is as follows:

* Chapter 1. Development Kit Board Contents and Requirements — this chapter
describes the contents of the deveopment kit and system requirements.

« Chapter 2. Getting Started — this chapter explains how to set up the develop-
ment kit for basic operation.

« Chapter 3. Using the Projected Capacitive Configuration Utility — this chapter
describes the use of the Projected Capacitive Configuration Utility software.

* Appendix A. Hardware — this section contains additional information about the
development kit including schematics, development board default settings, touch
reporting protocol and programming specific PIC® MCUs.

© 2010 Microchip Technology Inc. DS41425A-page 3
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CONVENTIONS USED IN THIS GUIDE

This manual uses the following documentation conventions:

DOCUMENTATION CONVENTIONS

Description

Represents

Examples

Arial font:

Italic characters

Referenced books

MPLAB® IDE User'’s Guide

Emphasized text

...Is the only compiler...

dialog

Initial caps A window the Output window

A dialog the Settings dialog

A menu selection select Enable Programmer
Quotes A field name in a window or | “Save project before build”

Underlined, italic text with A menu path File>Save
right angle bracket
Bold characters A dialog button Click OK

Atab

Click the Power tab

N‘Rnnnn

A number in verilog format,
where N is the total number of
digits, Ris the radix and nis a
digit.

40010, 2'hF1

Text in angle brackets < >

A key on the keyboard

Press <Enter>, <F1>

Courier New font:

Plain Courier New

Sample source code

#defi ne START

Filenames aut oexec. bat

File paths c:\nccl8\h

Keywords _asm _endasm static
Command-line options - Qpa+, -Opa-

Bit values 0, 1

Constants OxFF, ‘A

Italic Courier New

A variable argument

file.o,wherefilecanbe
any valid filename

Square brackets [ ]

Optional arguments

nccl8 [options] file
[opti ons]

Curly brackets and pipe Choice of mutually exclusive |errorl evel {0] 1}

character: {| } arguments; an OR selection

Ellipses... Replaces repeated text var_name [,
var_name. . .]

Represents code supplied by
user

void main (void)
{
}

DS41425A-page 4
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WARRANTY REGISTRATION

Please complete the enclosed Warranty Registration Card and mail it promptly.
Sending in the Warranty Registration Card entitles users to receive new product
updates. Interim software releases are available at the Microchip web site.

RECOMMENDED READING

This user's guide describes how to use mTouch™ Projected Capacitive Touch Screen
Sensing Development Kit. Other useful documents are listed below. The following
Microchip documents are available and recommended as supplemental reference
resources.

Projected Capacitive Touch Screen Sensing Theory of Operations Technical
Brief (DS93064)

This document discusses the theory of operations of projected capacitive touch screen
sensing.

© 2010 Microchip Technology Inc. DS41425A-page 5
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THE MICROCHIP WEB SITE

Microchip provides online support via our web site at 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 (FAQSs), 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

DEVELOPMENT SYSTEMS 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 www.microchip.com, click on Customer
Change Notification and follow the registration instructions.

The Development Systems product group categories are:

¢ Compilers — The latest information on Microchip C compilers and other language
tools. These include the MPLAB C18 and MPLAB C30 C compilers; MPASM™
and MPLAB ASM30 assemblers; MPLINK™ and MPLAB LINK30 object linkers;
and MPLIB™ and MPLAB LIB30 object librarians.

« Emulators — The latest information on Microchip in-circuit emulators.This
includes the MPLAB ICE 2000 and MPLAB ICE 4000.

¢ In-Circuit Debuggers — The latest information on the Microchip in-circuit
debugger, MPLAB ICD 2.

« MPLAB® IDE - The latest information on Microchip MPLAB IDE, the Windows®
Integrated Development Environment for development systems tools. This list is
focused on the MPLAB IDE, MPLAB SIM simulator, MPLAB IDE Project Manager
and general editing and debugging features.

* Programmers — The latest information on Microchip programmers. These include
the MPLAB PM3 and PRO MATE Il device programmers and the PICSTART®
Plus and PICkit™ 2 and 3 development programmers.

DS41425A-page 6 © 2010 Microchip Technology Inc.
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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://support.microchip.com

NOTICE

Microchip's mTouch family of processors supports advanced multi-touch gesture rec-
ognition. Certain gesture recognition implementations and/or gesture/function combi-
nations may be subject to patent rights not owned or licensed by Microchip, and thus
unavailable for use without proper licensing. Microchip makes no representations,
extends no warranties of any kind, either express or implied, and assumes no respon-
sibilities whatever with respect to the manufacture, use, sale, or other disposition by
Licensee of products made or methods employed under this License Agreement.
Licensee is responsible for conducting its own due diligence concerning third party
intellectual property rights, and to obtain licenses from third parties where necessary.

DOCUMENT REVISION HISTORY

Revision A (August 2010)

« |nitial Release of this Document.

© 2010 Microchip Technology Inc. DS41425A-page 7



mTouch™ Projected Capacitive Touch Screen Sensing Development Kit User’s Guide

NOTES:

DS41425A-page 8 © 2010 Microchip Technology Inc.



mTouch™ PROJECTED CAPACITIVE TOUCH
SCREEN SENSING DEVELOPMENT KIT

MICROCHIP USER'S GUIDE

Chapter 1. Development Kit Board Contents and Requirements

Microchip’s mTouch™ Projected Capacitive Development Kit (P/N DM160211)
provides a fully functioning projected capacitive touch system. The kit is also a sophis-
ticated development platform to facilitate implementation of projected capacitive touch
screen user interfaces. Preprogrammed firmware provided with this kit supports
multi-touch with sensors ranging from 1x1 to 13x11 XY electrode patterns.

The source code is available royalty-free from www.microchip.com/mtouch for use on
Microchip PIC® MCUs. The provided hardware supports up to 16x16 electrode
sensors, but the current firmware only supports up to 13x11 electrode sensors.

Development kits (P/N DM160211) can be purchased at microchipDIRECT
www.microchipdirect.com.

This chapter introduces the development kit and provides an overview of its features.
Topics include:

« Kit Contents
« Development Board Requirements

1.1  KIT CONTENTS

* Projected Capacitive Board

« Programmed and fully functional PIC16F707 chip on the Projected Capacitive
Board

« Sensor Board
« Sensor — Projected Capacitive 3.5", 12 x 9 electrode

« Programming Adapter Board (required if programming with Microchip MPLAB®
ICD 3)

+ USB Communication Cable

FIGURE 1-1: DEVELOPMENT KIT CONTENTS

< Projected GapECitiVER EVEIOPTTENTIni T
(EATF VI bUZdY)

© 2010 Microchip Technology Inc. DS41425A-page 9
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Note: This Evaluation Kit is intended as a functional evaluation of Microchip's
mTouch Capacitive Sensing Solutions. It has not been designed for use in
noisy or production-level testing environments.

1.2 REQUIREMENTS

This section reviews the requirements for the development Kit.

1.2.1 Computer Interface

The kit requires an interface computer with the following:

« Dual-core processor or better

e USB port

« Microsoft Windows® XP® or Windows 7 operating system

1.2.2 Software

Download the Projected Capacitive Configuration Utility (PCUU) software from:
www.microchip.com/mtouch

1.2.3 Recommended Support

The Projected Capacitive Touch Screen Sensing Demo software application is
available at www.microchip.com/mtouch and is compatible with the hardware in this
development kit. The application provides demonstration of a projected capacitive
touch screen sensing with the following functionality:

» Drawing (single and multi-touch)

« Keypad phone dialer

* Picture viewer

* Gestures

The Projected Capacitive Touch Screen Sensing Theory of Operation Tech Brief is

available at www.microchip.com/mtouch. It is an introduction to projected capacitive
touch sensing and an explanation of the technology basis for this development kit.

124 Hardware and Software for Firmware Development

The following is only required if modification to the available core firmware is desired.
» PICkit 3 Development Programmer/Debugger #DV164121

« Microchip MPLAB IDE, version 8.40 or above

« HI-TECH C® PRO Model 9.71a or above compiler

1.3 TOUCH SENSITIVITY

The response of the sensor to fingertip touch is influenced by many factors: touch
areas, voltage and current levels, ambient humidity, static buildup, and related. The
capacitive touch sensing is done by a relative shift in the capacitance due to the
addition of the finger capacitance to the touch sensor. The demonstration code sup-
plied takes some typical environmental factors into consideration. The demonstration
application is very flexible in the sense that it can be modified by the user.

DS41425A-page 10
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Chapter 2. Getting Sarted

This section steps through setting up the development kit for basic operation.

Do not connect the Projected Capacitive Board to your computer until instructed in the
following procedure

2.1 INSTALLING THE CONFIGURATION UTILITY SOFTWARE
The Projected Capacitive Configuration Utility (PCCU) software allows demonstration,
configuration and development with the kit. The software bundle includes:
1. Projected Capacitive Configuration Utility software
2. USB Serial Port Emulator Device Driver

Installation of the Projected Capacitive Configuration Utility software will automatically
install the USB Serial Port Driver. The USB Serial Port Driver files get placed into a
\MCP2200 USB-Serial Bridge subdirectory of the installation directory.

Note: If using Microsoft Windows XP SP2, it will be necessary to install a software
patch (reference KB935892) available from Microsoft at support.micro-
soft.com. The Knowledge Base article recommends you modify your com-
puter's registry as part of the patch installation process, but it is not
necessary to make this modification.

2.2 INSTALLATION STEPS

1. Extract the following files from the downloaded PCAPConfi gUti | i -
tyVer X. X. zi p software bundle to a desired location on your computer.

e Setup. exe
* PCAPConfigUtilitylnstall.nsi
* Readne. t xt

2. Double-click the Set up. exe file to begin the installation. The “Welcome to the
PCAP Configuration Utility Setup Wizard” screen will appear (Figure 2-1).

© 2010 Microchip Technology Inc. DS41425A-page 11
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FIGURE 2-1: WELCOME SCREEN

"3 PCAP Configuration Utility - |E] =
153

Welcome to the PCAP Configuration Utility Setup
Wizard MicrocHIP

The inztaller will guide pou through the zteps required to install PCAP Configuration Ltilitg an your
comnpLter.,

WARMIMG: Thiz computer program iz protected by copyright law and international treaties.
Unauthorized duplication or digtribution of this program, or any portion of it, may result in severe civil
or criminal penaltiez, and will be prozecuted ta the masimum extent pozsible under the law.

Cancel % Back

3. Select “Next” to proceed with the installation. The “License Agreement” screen
will appear (Figure 2-2).

FIGURE 2-2: LICENSE AGREEMENT SCREEN
ji? PCAP Configuration Uikility o [
License Agreement @
MicrocHID

Pleaze take a moment to read the license agreement now. |f you accept the terms below, click "'l
Agree", then "Mext'. Othenwize click "Cancel”.

micrachip licenses this software to you solely for use with Micrachip «
products. The software is owned by Microchip andior its licensors, and is
protected under applicable copyright laws. All rights reserved.

This software and any accampanying information is far suggestion only. It
shall not he deemed to modify Microchip's standard warranty for its
products. It is your responsibility to ensure that this software meets your
reguiraments.

SOFTWARE 15 PROVIDED "AS 15" MICROCHIP AMD TS LICENSORSLI

1 Agres

Cancel | < Back | Mest » I

| Do Mot Agree

4. Read the agreement, select“l Agree” if you agree, then select “Next” to continue.
The “Select Installation Folder” screen will appear (Figure 2-3).

DS41425A-page 12 © 2010 Microchip Technology Inc.
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FIGURE 2-3: SELECT INSTALLATION FOLDER SCREEN

iim‘!:l‘ PCAP Configuration Utility =10l ]

Select Installation Folder

MicrocHIP

The inztaller will inztall PCAP Configuration Ltility to the following folder.

To install in thiz folder, click "Mest". To instal to a different folder, enter it below or click "Browse".

Falder:
C:\Program Filez\Microchip\PCAR Configuration Lkl Browsze. .. |

DiskCost.. |

Cancel ¢ Back

5. Accept the default installation location or change it as desired, then select “Next”
to continue. The “Confirm Installation” screen will appear (Figure 2-4).

FIGURE 2-4: CONFIRM INSTALLATION SCREEN
i'é'n PCAP Configuration Utility o ] |
Confirm Installation @
MicrocHIp

The ingtaller iz ready to install PCAP Configuration Uility an your compuber.

Click "Mest'" to start the inztallation.

Cancel | < Back

6. Select “Next” to continue with the installation. The “Installing PCAP Configuration
Utility” screen will appear (Figure 2-5).

© 2010 Microchip Technology Inc. DS41425A-page 13
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FIGURE 2-5: INSTALLING PCAP CONFIGURATION UTILITY SCREEN

i@ PCAP Configuration Utility =10l

Installing PCAP Configuration Utility

MicrocHID

PCAP Configuration Litility iz being inztalled.

Fleaze wait...

£ Back | Hewt > |

7. The USB software driver being installed is not currently signed by Windows, but
it is safe to use. Select Continue Anyway on the popup screen (Figure 2-6).

FIGURE 2-6: USB DRIVER WARNING SCREEN

Software Installation

L E The zoftware vou are ingtalling haz not paszed Windows Logo
L tezting ko werify itz compatibility with Windows =P, [Tell me wiy
this testing is importart. |

Continuing your inztallation of thiz software may impan
or destabilize the comect operation of your spstem
either immediately or in the future. Microsoft strongly
recommends that you stop thiz inztallation now and
contact the software vendor for zoftware that has
pazzed Windows Logo tezting.

Continue Anywan

8. Upon completion of the installation, the “Installation Complete” screen will
appear (Figure 2-7).

DS41425A-page 14 © 2010 Microchip Technology Inc.
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FIGURE 2-7: INSTALLATION COMPLETE SCREEN
e

Installation Complete

MicrocHIP

PCAP Configuration Utility has been successfully installed.

Click "Cloze" bo exit.

Please use Windows Update to check for any crtical updates to the \MET Framework.

Cancel | < Back

This completes the installation of the Projected Capacitive Configuration Utility soft-
ware.

2.3 HARDWARE SETUP AND CONNECTION

The included Projected Capacitive Board has jumper options pre-configured for proper
initial operation. See Section A.2 “Projected Capacitive Board PCB and Default
Settings” for more information on the board's default settings.

1. Plug the appropriate end of provided USB cable into an available USB port on
your computer.

2. Plug the “mini” connector end of the provided USB cable into the USB connector
on the Projected Capacitive Board.

© 2010 Microchip Technology Inc. DS41425A-page 15
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NOTES:
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Chapter 3. Using the Projected Capacitive Configuration Utility

The Projected Capacitive Configuration Utility (PCCU) software provides
demonstration, configuration and development with the included kit hardware or
custom application developments. This section describes use of the utility.

3.1 LAUNCH CONFIGURATION UTILITY

Launch the Projected Capacitive Configuration Utility software from the Microsoft
Windows toolbar as follows: Start>All Programs>Microchip>PCAP Configuration
Utility.

The hardware communication interface to the computer is USB. However, the software
utility communicates with the hardware by using a software emulated serial COM port.

Upon launch, the utility attempts to auto-detect the emulated serial COM port and
establish communication with the Projected Capacitive Board.

Using your finger, touch and draw on the sensor to confirm basic operation. You should
see your drawing motion reflected in the Drawing window of the Startup tab, as shown
in Figure 3-1.

FIGURE 3-1: STARTUP TAB — TEST DRAWING

Projecied Capacitive Configuratien Utility

fCepotonce  Mubud Copoditoree  Activations

© 2010 Microchip Technology Inc. DS41425A-page 17
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If there is no response to the above drawing action, then the communications port may
require manual selection.

Click the COM Port drop down arrow as shown in Figure 3-2 and select the COM port
being used for this hardware by your computer.

FIGURE 3-2: STARTUP TAB — COM PORT

Skartup
COM Pork |COML =]

= j [
Serial Baud | COM3 —

COM Select Decrease  Increase  Clear  Full Size
oG Zonfig File || Line 'Width Line 'Width Drawing

COME = 5
M1
CoM2
ZoM7

Self Capacitance Mukual Capacitance Activations

o, Detect P

Then click the Detect Port icon as in Figure 3-3.

FIGURE 3-3: STARTUP TAB — DETECT PORT

Startup Self Capacitance Mutual Capacitance Bctivations

~N N E

Decrease  Increase  Clear  Full Size
Lirne Widch Line 'Width Drawing

COM Port [COML T =
r

y

Setial Baud [S7E00 0+ o
Select
o, Deteck Port Config File

(5

Touch and draw on the sensor to confirm if basic operation has been established. You
should see your drawing motion reflected in the Drawing window of the Startup tab.

If you are unsure of the COM port used by your computer for this hardware, you may
need to repeat the process for each COM Port shown in the drop down list, until the
correct COM port is found.

1. Select COM Port from drop down

2. Click Detect Port icon

3. Test drawing

4. Repeat from step 1 with the next listed COM port, if drawing test failed.

DS41425A-page 18 © 2010 Microchip Technology Inc.
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3.2 STARTUP TAB

The Startup tab is displayed upon launch of the utility (Figure 3-4).

FIGURE 3-4: STARTUP TAB

Projected Capacitive Configuration Utility

% Toolbar

Drawing

Window

LSEE iy B R | O] A S0 B8 W e )
(341501 [410781 (4] Pi.d x: 582, v 635

Bl 1[28] (4] Pt
[811[6B1[0SILO3] 4] Pe.1 ez 731
[E2](62] [051[58] 03] FE.1 %

Transactions
Window

3.21 Communications Toolbar Group

6:32:28 A [B1][4R1[0S][56] 2] Pt
6:d2a2 A4 [B11056] [051[32] [B2]

The Communications toolbar group provides configuration of the hardware
communications and initial operating parameters.

FIGURE 3-5: STARTUP TAB — COMMUNICATIONS TOOLBAR GROUP
oM Pork CoME - “u
SerialBaud (57600 < ||
Select
. Detect Paork Config File

COM Port — Select the emulated serial communications port used by the hardware.

Serial Baud — Select the desired serial baud rate for the hardware. The default is
57600.

Detect Port — Initiate detection of the Projected Capacitive Board hardware on the
selected COM port.

Select Config File — Select a text configuration file, which defines some of the
operating firmware settings. The default is RarmPar aret er s. cf g.

© 2010 Microchip Technology Inc. DS41425A-page 19
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3.2.2 Draw Toolbar Group

The Draw toolbar group provides options for using the Draw window to test finger
drawing capability.

FIGURE 3-6: STARTUP TAB — DRAW TOOLBAR GROUP

~ N e

Decrease  Increase  Clear  Full Size
Lime Width Line ideh Drawing

= |

Decrease Line Width — Decreases the brush or line width used when drawing in the
drawing window.

Increase Line Width — Increases the brush or line width used when drawing in the
drawing window.

Clear Drawing — Clear the current content of the drawing window.

Full Size — Expand the drawing window to full size. Clicking again will return the
drawing window to the default size.

3.2.3 Drawing Window

The Drawing window is used to try out the operation of the system by drawing on the

sensor with your finger. Figure 3-7 is an example of multi-touch with two fingers simul-
taneously drawing on the sensor. The first touch is represented in red and the second

in green.

FIGURE 3-7: STARTUP TAB — DRAWING WINDOW

Prajecied Lapacttive Configaration Litstty

Dual Touch
drawing
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3.2.4 Transaction Window

The Transaction window (Figure 3-8) displays the communications that occur between
the utility and the hardware.

« Utility messages and communications sent to the hardware are displayed in blue.
« Hardware touch reports and command responses are displayed in red.

FIGURE 3-8: STARTUP TAB — TRANSACTION WINDOW

6:48:01 &M [81][26][05][07][02] Pt.1 x: 678, y: 263

£:48:01 &M [A1][1D][02] [07][02] Pt.2 x: 285, y: 263
G:48:01 AM  [81][13][05][04][02] Pt.1 x: 659, 266
£:48:01 AM  [A1][10][02] [0A][02] Pt.2 x: 272, y: 266
6:48:01 AM  [81][07][05][10][02] Pt.1 x: 647, 72
6:48:01 &M [A1][03][02] [10][02] Pt.2 x: 259, y: 272
6:48:01 &M [81][Fe][04][1CI[02] Pt.1 x: 630, y: 284
6:48:01 &M [A1][F4][011[15][02] Pt.2 x: 244, 77
6:48:01 &M [81][F71[041[161[02] Pt.1 x: 631, 278

6:48:01 &M [A0][F4][01][15][02] Pt.2 x: 244, y: 277

b O T T O T

6:48:01 AM [B0][77]1[04]1[16]1[02] Pt.1 x: 631,

: 278

SELF CAPACITANCE TAB

Self capacitance is defined as the capacitive load presented by each individual sensor
electrode to the measurement system.

The Self Capacitance tab is used to configure, monitor and develop the performance
of self capacitance sensor measurements.

There is significant commonality of the toolbar items and display windows between the
Self Capacitance Tab and the Mutual Capacitance Tab. See “Self Capacitance Tab
and Mutual Capacitance Tab” for a discussion on the common toolbar and display
windows.

This section discusses toolbar items and display windows that are unique to the Self
Capacitance tab (Figure 3-9).

FIGURE 3-9: SELF CAPACITANCE TAB

Transactions

Window Firmware
Parameters

Window

Graphics
Window
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3.3.1 Graphics Window

The Graphics window displays measured self capacitance values for each electrode on
the sensor.

The example in Figure 3-10 reflects a sensor with 12 X-axis electrodes and 9 Y-axis
electrodes, which correspond to the 21 displayed bars (12 X-axis plus 9 Y-axis).

FIGURE 3-10: SELF CAPACITANCE TAB — GRAPHICS WINDOW

Each red bar on the graph represents the measured capacitance for a unique electrode
on the sensor.

Hardware channels connected to sensor electrodes:

The X-axis hardware channels (connected to X-axis sensor electrodes) are displayed
left justified in the Graphics window and Y-axis hardware channels (connected to Y-axis
sensor electrodes) are displayed right justified.

Red values at bottom of bar graph:

The red values at the bottom of each bar are real-time self capacitance measurements
of the electrode’s signal level, relative to the no-touch baseline condition. The Show
Processed - Base box (see “GUI Commands Toolbar Group”) must be checked in
the GUI Commands toolbar group, followed by clicking the “Capture Base” button, for
proper functionality of the red values. If the box is not checked, then the red values sim-
ply mirror the blue values.

Blue values at bottom of bar graph:

The blue values at the bottom of each bar are real time absolute self capacitance
measurement for each electrode.
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3.4

MUTUAL CAPACITANCE TAB

Mutual capacitance is defined as the capacitive coupling between X and Y axis

electrode on a projected capacitive touch sensor.

The Mutual Capacitance tab is used to configure, monitor and develop the performance
of mutual capacitance sensor measurements.

There is significant commonality of the toolbar items and display windows between the
Self Capacitance tab and the Mutual Capacitance tab. See the “ Self Capacitance Tab
and Mutual Capacitance Tab” section for discussion on the common toolbar and dis-

play windows.

This section discusses toolbar items and display windows that are unique to the Mutual
Capacitance tab (Figure 3-11).

FIGURE 3-11:

MUTUAL CAPACITANCE TAB
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3.4.1 Graphics Window

The Graphics window displays measured mutual capacitance values for each node on
the sensor. A node is defined as the intersection of an X and Y axis electrode.

The example below reflects a sensor with 12 X-axis electrodes and 9 Y-axis electrodes,
which creates a 12x9 node matrix. This corresponds to the 12 columns and 9 rows of
values shown.

9 7 9 11 10 6 s 12
22 (] 9 10 1 13 7 8
12 8 4 14 5 7 11 7
7 3 B 11 7 5 1 5
12 0 2 9 5 3 5 11
11 4 3 1 2 3 6 4
9 5 1 3 7 9 2 11
10 5 8 0 8 7 7 6
6 4 10 8 6 6 13 5
12456 6 12452 12472 12468 2 12460 12460
11440 0 11392 11400 11364 11376 11392
10944 2 10932 10932 10936 10936 10928
10884 8 10876 10888 10888 10864 10872
10856 2 10840 10852 10848 10844 10856
10836 5 10808 10816 10812 10808 10820
10816 2 10808 10808 10816 10800 10812
10808 4 10812 10788 10804 10800 10796
10824 0 10824 10828 10828 10832 10820

Red colored values:

The red values represent a matrix of real-time mutual capacitance processed measure-
ments for each of the sensor’s nodes, relative to the no-touch baseline condition. The
Show Processed - Base box (see the “GUI Commands Toolbar Group” section) must
be checked in the GUI Commands toolbar group, followed by clicking the “Capture
Base” button, for proper functionality of the red values.

Blue colored values:

The blue values represent a matrix of real-time absolute mutual capacitance raw
measurements for each of the sensor’s nodes.

3.5 SELF CAPACITANCE TAB AND MUTUAL CAPACITANCE TAB

There is significant commonality of the toolbar items and display windows between the
Self Capacitance tab and the Mutual Capacitance tab. The key difference being that
operations on the Self Capacitance tab apply to self capacitance measurements and
on the Mutual Capacitance tab they apply to mutual capacitance measurements.

This section discusses the toolbar items and display windows that are common to the
Self Capacitance tab and the Mutual Capacitance tab. See the individual “ Self Capac-
itance Tab” and “Mutual Capacitance Tab” sections for unique functionality on each
tab.

FIGURE 3-13: SELF AND MUTUAL CAPACITANCE TABS — TOOLBAR

@ 5 Projected Capacitive Configuration Utility
Startup

Self Capacitance

acitance i

| [7] shows Pracessed - Base 77 Capture Bass f ‘ I @ .;OFFsEtl | / | '(R\ | b save [T]¥iew RawData ([T13DGraph 5D 2 Axis Scale |1.00 = |

| [] Freszs Display \UiRead Parameters Lo vaue || S e open |[Z araptics 9] Parameters

| T Functions Execute | T Write Select AL | Display

selfMutDivider |1 = | # Wirte Parameters - Crnd = ) Read Made = || X Clear [#] Transactions [¥] Dashboard Options -
3 ds = = : = o o i
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351 GUI Commands Toolbar Group

The GUI Commands toolbar group provides a means to lock the real time updating dis-
play, view absolute or relative measurement data, and use of the firmware parameters.

FIGURE 3-14: SELF AND MUTUAL CAPACITANCE TABS - GUI
COMMANDS TOOLBAR GROUP

@ Startup Self Capacitance Mutual Capacitance Activations
] Shows Processed - Base }‘_‘" Capture Base j; | e
| | (|
"1 Freeze Display LJjRead Parameters |FL—_ ._| W,
e . Functions | Execute -
selffutDivider 1 ~ | # Write Parameters - Crd = L
: i ° Scan Baseline/Enable i
Fi05:0F aMm [55] [0 Q_J) P Wersion
7:05:07 &M [55][01 ¢ Restore Defaults

Show Processed — Base

Check the box for the Graphics window to display the difference between absolute
capacitance measurements and the baseline capacitance measurement. Uncheck the
box to display the absolute capacitance measurements.

Freeze Display

Check the box to stop the real time updating of the Dashboard and Graphics windows.
Uncheck the box to enable real time updating of the displays.

selfMutDivider

Provides scaling for the displayed raw capacitance values shown in the Graphics
window.

Capture Base
Acquire a new capacitance baseline measurement set.
Read Parameters

Read the current firmware operating parameters from the hardware and display them
in the Firmware Parameters window.

Write Parameters

Write the values from the Firmware Parameters window to the hardware, which will
immediately begin using them.

Functions Drop Down:

Scan Baseline/Enable

Acquire a new hardware baseline, and re-enable the controller.
FW Version

Return the factory default firmware number.

Restore Default

Write the default set of firmware operating parameters to the hardware and to the
Firmware Parameters window.
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3.5.2 Commands Toolbar Group

Click to select from a drop down list of supported commands that can be sent to the
hardware, telling it to take some action.

FIGURE 3-15: SELF AND MUTUAL CAPACITANCE TABS — COMMAND
TOOLBAR GROUP

Offset |
|| alue '

Execute| |
Cmnd ~

|| L Rea
! Enable i
K] Disable
ScanBaseline
L] ‘WriteEE
Sleep
CFGIDHIGH
i CFGIDLOW

Enable — Report touch activity when it occurs.
Disable — Do not report touch activity when it occurs.

ScanBaseline — Measure a new “no-touch” baseline for each electrode's self capaci-
tance and each node's mutual capacitance.

WriteEE — Write firmware operating parameters or other data to the non-volatile mem-
ory on the hardware. This functionality is not supported on the included hardware.

Sleep — Places the hardware into a low-power Sleep mode. The included hardware
does not implement a mechanism to wake up from a Sleep state. If the Sleep command
is issued as a test, then cycle power to Projected Capacitive Board hardware to wake

it back up.

CFGIDHIG - High byte of factory firmware number.

CFGIDLOW - Low byte of factory firmware number.

3.5.3 RAM Read/Write Toolbar Group

The Ram Read/Write toolbar group enables reading values from and writing values to
volatile memory on the hardware.

FIGURE 3-16: SELF AND MUTUAL CAPACITANCE TABS - RAM
READ/WRITE TOOLBAR GROUP

el |
=

Read a Ram value from the hardware:

Enter a desired Ram address offset value in the Offset box, then click the Read icon.
The value contained at the Ram address offset location of the hardware will be
displayed in the Value box.

Write a Ram value to the hardware:

Enter a desired Ram address offset value in the Offset box and a desired value for the
contents in the Value box, then click the Write icon. The value will be written to the Ram
address offset location of the hardware.
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354 Modes Toolbar Group

Click to select from a drop down list of supported hardware operating modes.

FIGURE 3-17: SELF AND MUTUAL CAPACITANCE TABS — MODES
TOOLBAR GROUP

P K\ K save [Tl

i

| [ 2peEn

| 2 Clear

Diraw

Select
Mode ™

i W=

Activations
| self

SelfCntrlProc

Mutual

MutCntrProc

B

Draw — The Draw mode is for normal operating XY touch sensing.

Activations — The Activations mode displays firmware function results on the
Activations tab, at stages of the touch position decoding process.

Self — The Self mode displays raw unprocessed self capacitance measurements.

SelfCntrIProc — The SelfCntrlProc mode displays hardware processed self
capacitance measurements. An example is the application of the baseline method to
convert values from absolute to relative.

Mutual — The Mutual mode displays raw unprocessed mutual capacitance
measurements.

MutCntrlProc — The MutCntrlProc mode displays hardware processed mutual
capacitance measurements. An example is the application of the baseline method to
convert values from absolute to relative.

3.55 Display Options Toolbar Group
The Display Options toolbar group enables setting of the minimum and maximum scale
limits used in the Graphics window and controlling the display’s refresh rate.

FIGURE 3-18: SELF AND MUTUAL CAPACITANCE TABS — DISPLAY
OPTIONS TOOLBAR GROUP

| Display
|Options ™

Gaugell (14000 |

|@auge LL ID 3
b
|GUL Update Freq |5

Gauge UL — Set the upper limit on the scaling in the Graphics window.
Gauge LL — Set the lower limit on the scaling in the Graphics window.

GUI Update Freq — Set the frequency at which the displayed data in the Dashboard
and Graphics windows update.
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3.5.6 Transactions Toolbar Group
The Transactions toolbar group provides options that affect the viewing of information
in the Transactions window.

FIGURE 3-19: SELF AND MUTUAL CAPACITANCE TABS — TRANSACTIONS
TOOLBAR GROUP

H Save I: View Raw Data
[ = ©PEn
2 Clear

|
|
o

Save — Click to save the text contents in the Transactions window.
Open — Click to open a previously saved Transactions window file.
Clear — Clear the current contents of the Transactions window.

View Raw Data — Check the box to display diagnostic data, sent from the hardware, in
the Transactions window. Uncheck the box to display touch reports and command
activity sent from the hardware, in the Transactions window.

3.5.7 View Toolbar Group

The View toolbar group allows hiding or viewing of the Graphics, Transactions, Firm-
ware Parameters, and Dashboard windows. It also configures the Graphics window to
display data as two dimensional or three dimensional.

FIGURE 3-20: SELF AND MUTUAL CAPACITANCE TABS - VIEW TOOLBAR
GROUP

[]3D Graph 3D Z Axis Scale

araphics Parameters
Transactions Dashboard

[

3D Graph — Check the box for the Graphics window to display a three dimensional map
of the capacitance measurement values. Uncheck the box for Graphics window to dis-
play a two dimensional map of the capacitance measurement values.

Graphics — Check the box to display the Graphics window. Uncheck the box to hide
the Graphics window.

Transactions — Check the box to display the Transactions window. Uncheck the box
to hide the Transactions window.

3D Z Axis Scale — Set the scaling in the Z-axis (capacitance measurement amplitude)
3D Graphics window.

Parameters — Check the box to display the Firmware Parameters window. Uncheck
the box to hide the Firmware Parameters window.

Dashboard — Check the box to display the Dashboard window. Uncheck the box to
hide the Dashboard window.
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3.5.8 Dashboard Window

The Dashboard window displays three gauges that are updated in real time.

FIGURE 3-21: SELF AND MUTUAL CAPACITANCE TABS — DASHBOARD
WINDOW
il e .
1000 Ay aeneel]
L \ s A B
= =
5 W e JE
we -_'TE
"b ] ‘a JcH ks nnn
L i < = ',; R TRE
Acquisition Time | Sample Noise Signal Delta
{micro-seconds) (Counts}) {Counts)

Acquisition Time Gauge — The Acquisition Time gauge displays how long the hard-
ware is taking to measure the capacitance of a single electrode on the sensor. A shorter
time is better because it means the hardware is able to measure the sensor in less time,
yielding better touch responsiveness.

Sample Noise Gauge — The Sample Noise gauge displays the worst case sampling
noise for all of the measured electrodes on the sensor. It is defined as the difference
between the maximum and the minimum measured capacitance values for the current
sample set on an electrode.

Signal Delta Gauge — The Signal Delta gauge displays the difference between abso-
lute capacitance measurements and the baseline capacitance measurements. It pro-
vides an indication of the touch signal strength. The Show Processed - Base box (see
the “GUI Commands Toolbar Group” section) must be checked in the GUI
Commands toolbar group for proper operation of this gauge.

Note: Changing various firmware parameters will affect the Acquisition Time,
Sample Noise, and the Signal Delta. For example, changes made to reduce
sample noise and increase the signal delta often have an associated trade
off of increasing the acquisition time. Reference the “Projected Capacitive
Touch Screen Sensing Theory of Operation Technical Brief’ (DS93064) for
more information.
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3.5.9 Transactions Window

The Transaction window displays the communications that occur between the utility

and the hardware.

Software utility messages and communications sent to the hardware are displayed in
blue. Hardware touch reports and command responses are displayed in red.

FIGURE 3-22:
WINDOW

SELF AND MUTUAL CAPACITANCE TABS — TRANSACTIONS

11:44:11 AM  [55][03][16] [00] [OF]
11:44:11 aM [55][01][87]
11:44:11 aM  [55][03][16] [00] [10]
11:44:11 aM [55][01][90]
11144311 aM [55][03][16] [00] [11]
11:44:11 AM [55][01][A7]
11:44:11 AM [55][03]1[16] [00] [12]
11:44:11 AM [55][01][07]
11:44:11 AM  [55][03]1[16] [00][13]
11:44:11 AM  [55][01][57]
11:44:11 AM  [55]1[03][16] [00] [14]
11:44:11 &M [55][01][FA]
11:44:11 aM [55][03][16] [00][15]
11:44:11 &M [55][01][04]
11144311 aM [55][01][00]
11:44:11 AM [55][01][00]

11:44:11 AN Mode set to 'Self’

3.5.10 Firmware Parameters Window

The Firmware Parameters window displays the operating parameters that can be

changed on the hardware.

See the “GUI Commands Toolbar Group” section for a description of how to Read,

Write, and Restore the firmware parameters.

FIGURE 3-23:

SELF AND MUTUAL CAPACITANCE TABS - FIRMWARE
PARAMETERS WINDOW

Firmware Parameters
flagl [mal -]
numXChannels i'l 2 |
nurv Channels '9 |
selibiuiDivider | 405 |
selfScanTime !_240 |
mutSeanTime !_242 |
seliTouchThiesh |50 |
baszellpdateTime !733 |
mutThresh !_50 |
flipState iDhDDDTDDD!
sl IZST|
il IW|
C3Melig [obmoorr |
CSMuCaSelf |Db11000700 |
CEMuCighut {1007 000 |
seliscanTime2 |28 |
CSMcCrg2 [owto000111]
CSMuCrgSel2 i_Db‘HUUm DU_!
actvtnSumT hresh !_50 |
secondT ouchThres [100 1

Reference the firmware source code for a description of each firmware parameter.
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3.6 ACTIVATIONS TAB

The Activations tab is for detailed evaluation of real time results from firmware functions
at stages of the touch position decoding process.

FIGURE 3-24: ACTIVATIONS TAB
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3.6.1 RAM Read/Write Toolbar Group

The Ram Read/Write toolbar group enables reading values from and writing values to
volatile memory on the hardware.

FIGURE 3-25: ACTIVATIONS TAB — RAM READ/WRITE TOOLBAR GROUP
iOFFset / I
| Yalue
Write
L] Read
=

Read a Ram value from the hardware:

Enter a desired Ram address offset value in the Offset box, then click the Read icon.
The value contained at the Ram address offset location of the hardware will be
displayed in the Value box.

Write a Ram value to the hardware:

Enter a desired Ram address offset value in the Offset box and a desired value for the
contents in the Value box, then click the Write icon. The value will be written to the Ram
address offset location of the hardware.
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3.6.2 Transactions Toolbar Group

The Transactions toolbar group provides options that affect the viewing of information
in the Transactions window.

FIGURE 3-26: ACTIVATIONS TAB — TRANSACTIONS TOOLBAR GROUP

L save =
[=r%pen |

! X Clear |
|

| Transactions |

Save — Click to save the text contents in the Transactions window.
Open — Click to open a previously saved Transactions window file.
Clear — Clear the current contents of the Transactions window.

View Raw Data — Check the box to capture and display raw diagnostic data, sent from
the hardware, in the Transactions window.

View History — Check the box to capture and display Graphics windows diagnostic
data, sent from the hardware, in the Transactions window.

3.6.3 Transactions Window

The Transaction window displays diagnostic data sent from the hardware.
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364
The Graphics window displays firmware function results at stages of the touch position

Graphics Window

decoding process.

FIGURE 3-28:

ACTIVATIONS TAB — GRAPHICS WINDOW

sortSelfActivations: activationArray Base UpdateTime (ms): 1691
0 1 3 4 5 6 7 8 2] 10 11
16 8 8 12 8 16 120 40 12 12 4
# of Clumps: 1 cis: CiL: 1 cas: 0 C2L: 0 Sum: 120
getYActivation 0 1 2 3 4 5 6 7 8 Mag1 Mag2 Pos1 Pos2
xChannel: 7 4 4 4 2 4 4 4 4 0 0 8 4 4 8 4 8
xChannel: - - - - - - - - - - - -
xChannel:
sortWithMutActivations: # of Activations: 1 X[0]: 7 Y[o]: 4 X[1]: Y[1]:
[024] [000]
[016] [120][040] [044] [000][000][000][000D0]
[004] [000]
checkMutThreshold: [: 120 [k 44 [7 0 [10) 0 Thresh: 25
LC #Act 1D[0] P[0] LXY[0] XY[0] 1D[1] P[1] LXY([1] XY[1] Flags
In: 0 1 0 0 0 0 0 0 7 4 0 0 0 0 0 0 8 0
Out: 0 1 0. 0 0 1 . 0 7 4 0. 0 0 0 0 0 8, 0 130
calculatePosition: 1D0: 6 7 62, 1 ID1 504 190. 0
formatTouchBytes: IDO: 67 4 462, 0 ID1: 0 0, 0

© 2010 Microchip Technology Inc.

DS41425A-page 33



mTouch™ Projected Capacitive Touch Screen Sensing Development Kit User’s Guide

NOTES:
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mTouch™ PROJECTED CAPACITIVE TOUCH
SCREEN SENSING DEVELOPMENT KIT

MICROCHIP USER'S GUIDE
Appendix A. Hardware

This appendix contains additional information about the mTouch Projected Capacitive
Touch Screen Sensing Development Kit.

Topics include:

* Schematics

* Projected Capacitive Board PCB and Default Settings
» Touch Reporting Protocol

* Programming the PIC16F707

¢ Programming the PIC18F14K50

A.l SCHEMATICS
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FIGURE A-1: SENSOR BOARD SCHEMATIC
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FIGURE A-2:

SENSOR BOARD PCB TOPW
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Note 1: Drawing is not to scale.
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FIGURE A-3: PROJECTED CAPACITIVE BOARD SCHEMATIC
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A.2

FIGURE A-4:

PROJECTED CAPACITIVE BOARD PCB AND DEFAULT SETTINGS

The default setting for the jumper options and the rotary switch are shown in
Figure A-4.

PROJECTED CAPACITIVE BOARD PCB AND DEFAULT SETTINGS

O

O | +

2.400"

1 0.150"

0.150"
- 2.100"

The 5-position rotary switch allows selection of different regulated operating voltages
for the PIC16F707.
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TABLE A-1: PROJECTED CAPACITIVE BOARD OPERATING VOLTAGE

SELECTION®
SW1 Position Regulated Voltage
1 5.0V
2 3.3V
3 2.5V
4 2.0V
5 1.8V

Note 1: The best performance is at 5V.

A.3 TOUCH REPORTING PROTOCOL

Touch coordinates are sent from the Projected Capacitive Board to the computer in
5-byte data packets. The packet contains: multi-touch ID #, pen-up/down touch status,
X-axis coordinate, and Y-axis coordinate.

The touch coordinate report data packet is shown below.

TABLE A-2: TOUCH COORDINATE REPORTING PROTOCOL

Byte # Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1 1 T1 TO 0 0 P2 P1 PO
2 0 X6 X5 X4 X3 X2 X1 X0
3 0 0 0 0 0 X9 X8 X7
4 0 Y6 Y5 Y4 Y3 Y2 Y1 YO
5 0 0 0 0 0 Y9 Y8 Y7

T<1:0>:Multi-Touch ID Number
00 = Touch #0

01 = Touch #1

P<2:0>: Pen/Touch Status

000 = Pen Up

001 = Pen Down

X<9:0>: X-Axis Coordinate Value
0000000000 =0

1111111111 =1023
Y<9:0>: Y-Axis Coordinate Value
0000000000 =0

1111111111 =1023

A3.1 Example Touch Report

The following is an example of one touch report packet for a single finger touch, as
might be seen in the Transaction window of the Projected Capacitive Configuration
Utility software.
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EXAMPLE A-1:  EXAMPLE ONE TOUCH REPORT PACKET
1:02:44 PM [81] [32] [04] [0D] [03]

TABLE A-3: TOUCH REPORT PACKET EXAMPLE

Byte Value Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

1 0x81 1 0 0 0 0 0 0 1

2 0x32 0 0 1 1 0 0 1 0

3 0x04 0 0 0 0 0 1 0 0

4 0x0D 0 0 0 0 1 1 0 1

5 0x03 0 0 0 0 0 0 1 1
T<1:0> = 0b00 = Touch ID #0

P<2:0> = 0b001 = Pen Down

X<9:0> =0b1000110010 =562
Y<9:0> = 0b0110001101 =397

Touch ID #0 down at coordinate location (562, 397).

A.4 PROGRAMMING PIC16F707

The Microchip PIC16F707 microcontroller on the Projected Capacitive Board can be

reprogrammed if desired. Set the board jumpers and connect a Microchip PICkit™ 3 to
the board header H2-PGM as shown below. The Microchip MPLAB ICD 3 is supported
with the included Programming Adapter Board.

FIGURE A-5: PROGRAM PIC16/F707 ON PROJECTED CAPACITIVE BOARD
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A5

FIGURE A-6:

PROGRAMMING PIC18F14K50

The Microchip PIC18F14K50 microcontroller on the Projected Capacitive Board is
used as a USB-to-UART bridge for communications.
desired. Set the board jumpers and connect a Microchip PICKit 3 to the board header
H3-PGM2 as shown below. The Microchip MPLAB ICD 3 is supported with the included

Programming Adapter Board.

It can be reprogrammed if

PROGRAM PIC18F14K50 ON PROJECTED CAPACITIVE BOARD
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A.6

SUMMARY

This completes a review of the contents, set up and basic operation of the Projected
Capacitive Touch Screen Sensing Development Kit.

Refer to the “Projected Capacitive Touch Screen Sensing Theory of Operations”
(DS93064A) technical brief for additional technical details.
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NOTES:
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