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Y v 1
151 1AiWeuaslylu MPLAB IDE 8.73 Taoeinsng ldaua lainfioanu11niiuaiee a1neiu

. <3|
1890 Analog to digital converter Hudu

IBMIAAAT MPLAB IDE

1.01711 1viaA MPLAB IDE 8.76 910 website

http://www.microchip.com/stellent/idcplg?IdcService=SS GET PAGE&nodeld=1406&dDocNa

me=en019469&part=SW007002 114281 MPLAB IDE

Downloads
Title

Advanced Debugging Technigues- Lab 1 of 3
MATLAR Device Blocks for MPLAR IDE

MPASMMPLINK User's Guide

MPLAB Ascembler, Linker and Utilities for PIC24 MCUs and dsPIC DSCs User's Guide

MPLAB IDE Current Release Motes

MPLAB IDE User's Guide
“JMPLAB IDE vE. TE>

MPLABE X IDE Product Overview

Quick Guide to Microchip Development Tools

Software Solutions and Tools for the 16-hit and 32-hit Designer

Date Published Size
T2 0113800 AM 21587 KB
2902011 9:42:01 AWM 36 KB
4782009 35241 PW 2896 KB

BIA2011 9:23:04 P 1527 KB
BIUZ0TT 82338 AM 261 KB
1/20/2009 12:08:31 PW 4232 KB
12011 80234 AWM 128873 KB

TAZ011 4:17:30 PM 182 KB
42011 10:09:50 AW a8z KB
BIBIZ011 2:52:57 PM e pe= i =]
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[+
2. 19N Next>

MPLAB§ Tools

MPLABA Tools 8.73 Installation

Copyright 2 2009, Microchip Technology Inc. All

rights reserved.

‘wielcome ta the MPLABS Tools Installation Program.

Itiz strongly recommended that you follow these directions.

1. Quit all applications before installing this praduct.
2. Uninztall all previous MPLAR Tools versiong,
3. Dizable any anti-virus software running on the machine.

[ Mext >

] I Cancel

Y

517 2.9 MPLAB Tools Installation Program

[
31800 “I accept the term of the license agreement” 11a299AAN Next>

MPLABQ Tools

MPLAB IDE License Agreement

&3
Q MICROCHIP

IMP ORTANT.

LICROCHIP I3 WILLING TO LICENSE THE MPLAE® IDE S0FTWARE AND
ACCOMPANYING DOCUMENTATION OFFERED TO YOU ONLY ON THE
CONDITION THAT YOU ACCEPT ALL OF THE FOLLOWING TERMI. TO
ACCEPT THE TERM OF THIS LICENSE, CLICK “T ACCEPT” AND
PROCEED WITH THE DOWHNLOAD OR INSTALL. [F YOU DO NOT ACCEPT
THESZE LICENZE TERMS, CLICK “IDO NOT ACCEPT,” AND DO NOT OPEN
DOWNLOAD OR INSTALL THIS SOFTWARE.

MPLAB ® IDE LICENSE

(3) | accept the terms of the license agreement

(| do not accept the terms of the license agreement

Y

41890 “Complete” 118239AAN Next>

v

[ < Back " Mext >

][ Cancel ]

517 2.10 MPLAB IDE License Agreement

11
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MPLABg Tools X
Setup Type .
Select the zetup wpe to install @ MICRUCHIP

Fleaze select a setup type.

(%) Complete

All program features will be installed. [Requires the most digk space. ]

(73 Cugtom

Select which program features pou want installed. Becommended for
advanced users.

¢ Back " Meut » ][ Cancel

gﬂﬁz.ll MPLAB Setup type selection to install

A A Y 2 A4 Y = A s
S.m’f]ﬂiwﬁlﬂﬂiﬂﬂﬂ\‘]ﬂ'ﬁa\‘] MPLAB IDE Iﬂﬂﬂﬁﬂﬂ Browse... Llﬁ?%ﬂlﬁﬂﬂiwalﬂﬂiﬂaTﬂﬂW\i

Y =K 2 YN =2 2
1#a3933A0N OK a7l 933AanN Next

MPLABg Tools X
Choose Destination Location .
Select folder where setup will install files. @ MICROI:HIP

Setup will inztall MPLAR Taals «8.73a in the fallawing falder.

Taingtall ta this Folder, click Next. To inztall to a difterent folder, click Browse and select
anather folder.

Drestination Folder

C:\Pragram FilesiMicrochiph

[ < Back H Mext > ][ Cancel ]

5192.12 MPLAB Choose Destination Location

U
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Choose Folder ['5_<

Please select the installation Folder,
Path:

| _:\Program FilestMicrochip |

Directoties:

) Java
|5y Labcenter Electronics
|5 Messenger -
=) Microchip
=) MPLAE IDE
[=) MPLAE IDE Camman
(=) mplabe30

-1 Microsoft Analvsis Services

| b

[

54

|

K l [ Cancel

51#12.13 MPLAB Choose Folder

UG

61800 “I accept the terms of the license agreement” 137naN Next>

MPLABg Tools X]

Application Maestro License .
A8\ MicrocHip

HMAESTRO™ ZOFTWARE LICENSE AGREEMENT e’

TOU ARE PERMITTED TO ACCESS THE SOFTWARE AND
DOCUMENTATICH CNLY IF YOU ALCCEPT THE TERNS LND
CONDITICNS OF MICROCHIF'S "NON-EXCLUIIVE LICENIE
AGREEMENT FOR MAESTRO™ SOFTWARE™ (HEREAFTEER, THE
TAGREEMENT") .

IF ¥OUO AGREE TO THE TERMS OF THE AGREEMENT, INDICATE w

(%) | accept the terms of the license agreement

()| do not accept the terms of the license agreement

[ < Back " Mext > l[ Cancel ]

512.14 MPLAB Tools Application Maestro License

_Y

(24
74800 “I accept the terms of the license agreement” LAINAN Next>



8.Aan Next>

'
(2

9.993UNTTN

14

MPLAB Tools X

MPLAB C32 License .
c\ MICROCHIP

IMPORTANT: L
MICROCHIF [3 WILLING TO LICENZE THE MPLAE® C COMPILER FOR.

PIC32 MCUS 30FTWARE AND ACCOMPANYING DOCUMENTATION
OFFERED TO ¥OU ONLY ON THE COWDITION THAT YOU ACCEPT ALL OF
THE FOLLOWING TERMS. TO ACCEPT THE TERLE OF THIS LICENSE,

CLICK "I ACCEPT" AND PROCEED WITH THE DOWNLOAD ORINSTALL.

IF ¥OU DO NOT ACCEFT THESE LICENSE TERMS, CLICK "IDO NOT
ACCEPT," AND DO NOT DOWNLOAD OR INETALL THIS BOFTWARE.

NON-EXCLUSIVE 5 OFTWARE LICENSE AGREEMENT
FOR MICROCHIP MPLAR® (C COMPILFR FOR PIC32 MCTIS SOFTWARFE ¥

(®) | accept the terms of the license agreement

(| do not accept the terms of the license agreement

[ < Back " Mewst ][ Cancel ]

31#12.15 8 MPLAB Tools C32 License

MPLABg Tools Xx]
Start Copying Files .
Review zettings befare copying files. Q MICRDCHlP

Setup haz enough information to start copying the program files. |F wou want to review or
change any zettings, click Back. If you are satisfied with the zeftings, click Nest to begin
copying files.

Current Settings:

Destination Directon: A
C:\Program Files\Micrachip

Setup type selected: Complete
Components selected:
Serial Memory Devices
S-bit MClz and K.eelog devices.
16-bit MCUs and D5Cs
32 bit MCUs
RE&L ICE CHD

[ < Back " Mest > l[ Cancel ]

Y

517 2.16 MPLAB Tools Start Copying Files

Y
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MPLABg Tools X

@ MICROCHIP

Setup Status

MPLAB Taols +8.73a iz configuring your new software installation.

Y alidating install

Cancel

5111 2.17 MPLAB Tools Setup Status
o a 3 a3 = 1 Y d%‘ ' a qg/’ S .
10.509UnTzNIAAA T TunTUIATIIZANaRITRANNIINUUININIZAARInDN INao T Hi -
[} qs/‘ [ ] 4 a 4
TECH C tagvi39'l) 1iden NO aniiudda lideanisliinTeanaunimes restart 191800 No,
. y = 2 ' v 9 & ¥ a
I will restart my computer later. L0399A81 Finish UADIHINABINT IH restart iAT041AY 1H1Q0N

2 9
Yes, | want to restart my computer now. 114299AAN Finish IUMTANA

MPLABg Tools

InstallShield Wizard Complete

The InstallShield Wizard has successiully inztalled MPLAR
Toolz +8.73a. Before wou can use the program, you must
restart pour computer.

(%) ez, | want to restart my computer now.
£ Mo, | will restart my computer later,

Femave any dizks from their drives, and then click Finish ta
complete setup.

51U 2.18 MPLAB Tools InstallSheild Wizard Complete

_Y

1514914 MPLAB IDE
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Lia Tdsunsuduun Taemsaudianand lonou MPLAB IDE ae31d 2.18 a2 laniheang

Y v
Tsunsuduangagi 2.19

'IFLAEIDE

A

51# 2.19 MPLAB IDE Icon

G

 MPLAB IDE v8.73 EEX]
File Edit ‘iew Project Debugger Programmer Tools Configurs Window Help

DEd|:me | sawan 9| Checksum: 0x6f12

Untitled Workspace [= (BT[]

=S

i untitled - Paint W MPLAB IDE vA.73

31112.20 MPLAB IDE Interface

9 [ v
2. 8513 1d5avuIn Taeaani Project - Project Wizard. . .

16



Close
Set Active Project

GQuickbuild {na .asm file)

Build Configuration
Build Options...

Remove File From Project

Set Language Tool Locations. ..
Version Contral...

3.Aan7 Next >

Welcome!

Thig wizard helps you create or configure a new MPLAE IDE
project.

To continue, click Mest.

[. Newt > ][ Cancel ] [ Help

gﬂﬁ 2.22 MPLAB IDE Project Wizard

2 A s i Ay Yq YA s 1 T P9
4.A9N1Q9NIUOT microcontroller ‘V]lj’]ﬁf]\iﬂﬂliﬂgﬁhf lelaf]ﬂlﬂﬂi PIC16F1826” 31nUUAAN

Next>
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Project Wizard

Step One:
Select a device

Drevice:

FIC1EF182E v

< Back ” Mewxt » l’ Cancel ]l Help

gﬂﬁ 2.23 MPLAB IDE Select Device

[ v Y
5.059%99U09 Active Tool suite 1HAANADNN “HI-TECH Universal ToolSuite” 91031 luau
) v
U84 Toolsuite Contents 11AaNABAHI-TECH ANSI C Compiler tazidon Location 11151 1da4

Ao lwaos 1314199090 Next >

Project Wizard fg|
Step Two: r“
Select a language toolsuite %/ﬁ

Active Toolsuibe: HI-TECH Universal ToclSuite

Toolsuite Contents

Lacation
|C:\ProgramFiIe&'\HI-TEEH SoftwarenPICCA A8\ binkpice. exe | [ Browse. .

Store tool locations in project

[ Helpl My Suite lsn't Listed| ] [ 5how all installed taclsuites

[ < Back " et » l[ Cancel ][ Help

:a:‘lj‘ﬁ 2.24 MPLAB IDE Select a language tool suite



A P < Ao w a 2 2 Y A
6100 Iamesnazny Tiswanidwz@euiun Tasnann Browse LANADN
P S A oA \ 2
Tamosndsansnniunuiae Tsanasllures File name 14739980 Save
2o 2 4y 42 :
MINUUTINAN Next iVorigUunoude 11

Project Wizarnd

Step Three: Eﬁ‘
Create a new project, or reconfigure the active project? /{'@}

(%) Create Mew Project File

|C:'~.Dncuments and Settings407barcodet\Dezktophzampleitest | I Browsze... l

Feconfigure Active Project
tdake changes without zaving

Save changes to exizting project file

Save changes to another project file

Browsze...

[ < Back H Mext » ][ Cancel ][ Help

gﬂﬁ 2.25 MPLAB IDE Create a new Project

Save Project As

Save i | I sample v| Q2o

File narne: |test | [ Save l
Save as type: |MF'L.L‘-.B IDE Project Files [*.mecp) Y| [ Cancel ]
Jurnp o | C:hDocuments and Settingzh07barcodehDes w |

gﬂﬁ 2.26 MPLAB IDE Save Project as

19
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v [+
7.8l Ilahdeams th U 1¥luTsnaegudfldiden i 1014 1 dme Tasmsaan
v v [+ v v v
woni Idndeansualsenani Add>> uaaidesnisneg i'lvdesnainllswadiidenn
v (24 v v '
TdndeamaiieonudrTenanit Remove uad lid 1doz lsndosniaivandnldlulysm

[ v
ANTAAN Next >> latas (5189ansoin Iadn lunenda1d)

Project Wizard g|
Step Four: r“
Add esizgting files to wour project %/{@}

1 Philips_LPC21 A

[ pic touch
21 Program Eeil
CJ proi Femove
] ProjectdRM
7 real

1 remotev1.0
7 rematey1.1

] retype
CaRY
] sample
[ Source1EF13: ¥
< | > < >

[ < Back ” Mt = ][ Cancel l[ Help

3 19 2.27 MPLAB IDE Add existing file to your project

k) ~ o & ) ' P 2 D) 7o A
8.%1ﬂuuﬂ3uluﬁlﬁﬁ]ﬂf]ﬂ“]fﬁﬁ;ﬂ“llf]ll”a'J']Qﬂﬂiﬂlﬂla@ﬂuulﬂ@iﬂguli GlclfﬂﬂjJLIWLaﬂiﬁ'Jhlﬁu SV}

[ J g { 4
iFangnavandalinand Finish iloaumsasiaTusien
Project Wizard @

# . Summary

Click. ‘Finish' to create/configure the project with these
parameters,

Project Parameters
Device:  PICIEF182E
Todlsute:: HI-TECH Universal ToolSuite

File: C:\Documents and
Settingsh07barcode \Desktophsamplehtest mop

A new work space will be created, and the new project added
to that work space.

[ < Back ” Finish ][ Cancel ][ Help

511 2.28 MPLAB IDE Summary
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(24 v v ] '
aanizUnszaudagali 2.28 ieadalnld Tz 1anthaa Inadundagali 2.29

» test - MPLAB

File Edit Wiew Pt

I 1 FH .-- | 1

1esi. mcw

s

317 2.29 MPLAB IDE New File

EEE

&

317 2.30 MPLAB IDE Blank space

Y (24 v
10.91011AANN File -> Save As

21



22

& test - MPLAB IDE vB.73
N Edit  Wiew Project Debugger  Progre

[RE ChrH-N
Add Mew File to Project...

Qpen... Chrl+0
Close Ctrl+E

Open Workspace. ..
Save Workspace
Save Workspace As,.,
Close Warkspace

Import...

Export..,

Recent Files »
Recent Workspaces 3
Exit

3112.31 MPLAB IDE File

7= % ' oA o 2 4
104800 Tawes Moz 1r ldveusogauavInsuaInadoda a1 « main.c "wazAni “Add File

To Project” tiiala lWdid 11/ 1uTs 100

Save As

Save in: | 5 test

File name: |main | [ Save l

Save as type: |.-’-‘-.IIS-:|urn::e Files [*.c;* k" asm:” az" inc:™ s V| [ Caticel ]

Jump to: | C:ADocuments and Settingss07barcodehDe: » |

Encoding: |ﬂNSI w

#dd File Tao Project

519 2.32 MPLAB IDE Save As

Y

11.9luiFan IdveuswinlegluTysnandadeg
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= 3 test.mcp®

=l 8l =ource Files
main.c
(L Header Files
[ Cbiect Files
2 Library Files
[ Other Files

[ Files | #1% Symbols

310 2.33 MPLAB IDE Directory

2.3.1.2 ARDUINO IDE
fuTdsunsuldlumsfounazudlvaerlinsdouiivzdouad T
luTnsneuInsamesuazleudoyaacuu lulnsaou Insamesaszga ARDUINO o315HN
ATMEL Tagiineu lnaes ludie

N15AAAY ARDUINO IDE
1.m’;1ﬁwaﬂ ARDUINO IDE U],(?]}ﬁ http://www.arduino.cc/en/Main/Software AaNN Window

Download

B . . Next steps

Arduino oozz (release notes), hosted by Google Code
Getting Started

Reference

*Maec 0S X Environment

*Linux: 32 bit, 64 bit Examples

*source Foundations
FAQ

Also available from Arduino.cc: Windows, Mac OS X,
Linux (32bit) (64bit), Source

3111 2.34 ARDUINO IDE Download Link



a 4 g g
2108118 ArduinoSetup YN UEINAN Next>
i Setup - arduino-0015 Elilg]

Welcome to the arduino-0015
Setup Wizard
Thiz will inztall arduino-0015 on vour computer,

It iz recommended that vou close all other applications: before
continuing.

Click Mest bo continue, or Cancel o exit Setup.

[ Mest> |[ Cancel

31J11 2.35 Arduino-0015 Setup Wizard

4 { a 3
3 1a0n IWamosUa1en1andoan13Aad Arduino IDE

i Setup - arduino-0015

Select Destination Location
Where should arduing-0015 be installed?

'J Setup will install arduino-0015 into the: following folder.

To continue, click Mest. If you would lke to select a different folder, click Browse.

C:4Pragram Filesharduino-0015

Atb least 1305 MB of free disk space iz required.

l ¢ Back ” Mest = ll Cancel

519 2.36 ARDUINO IDE Select Destination Location

Y

o { [ Y]
41800 Tawesareniandesns iisoaan

24



& Setup - arduino-0015 M=)

Select Start Menu Folder
“Wwhere should Setup place the program's shortoute?

Setup will create the program's shortouts in the fallowing Start Menu folder.

To continue, click Nest. If you would like to select a different folder. click Browse.

| arduino-007 5 | l Browsze...

[ ¢ Back ” Mewt » ][ Cahcel

311 2.37 ARDUINO IDE Select Start Menu Folder

v v Y o v v dq ol A : ¥ =
5.ﬂ’l1’ﬂﬂ@]@\‘]ﬂ1511’iﬂcﬁﬂﬁﬂﬂﬂﬁﬂﬁu’] Desktop# 8 ﬂﬁl‘ﬁﬂﬂlﬁﬂﬂ “Create a desktop icon” Li01299

AAN Next> 1A 1idoan13 1inanNext 1diae

15 Setup - arduino-0015

Select Additional Tasks
which additional tagks should be performed?y

Select the additional tazks vou would like Setup to perform while ingtalling arduino-0015,
then click Mest.

Additional icons:

[] Create a desktop icon

[ < Back “ Mesxt » l[ Cancel

51U 2.38 ARDUINO IDE Select Additional Task

UG

6.AanNInstall

25



5! Setup - arduino-0015

Ready to Install
Setup is now ready to begin installing arduino-0015 on your computer.

Click. Install to continue with the installation, or click Back if you want to review or
change any settings.

Dreztination location:
C:%Program Filesharduing-0015

Start Menu folder:
arduino-00715

l < Back “ Inistall ][ Cancel

3111 2.39 ARDUINO IDE Ready to install

' a aa/l < Qy
7.309UNNITAAAIISIATITY

1 Setup - arduino-0015

Installing ~
Flease wait while Setup installs arduine-0015 ot your computer. =

Extracting files...
C:%Program Filezharduine-00154hardwaretoolshavrhavrilibbawrShertuzbl 287 .o

Cancel

51/ 2.40 ARDUINO IDE Installing

Y

9
v 9 L4

] Qy a a . d?‘ Y A
8.A59AUNITANAY D1111nAIN151a 1151105 WArduino IDE ¥untae 1%i1a9n “Launch

g

a 1

. .. ] <} g " 4 a ua.:
arduino” 114739 AAN Finish e 1udoans N1¥aan Finish tivoaumsaada laae



o Setup - arduino-0015 EHEIIEI

Completing the arduino-0015
Setup Wizard

Setup has finizhed installing arduino-0015 an your comprker.
_The application may be launched by zelecting the inztalled
iCons.

Click Finigh to exit Setup.

Laurch arduing-0015

517 2.41 ARDUINO IDE Completing the arduino-0015 Setup Wizard

Y
(] Arduino - 0015 (M[=11E3)

517 2.42 vitha19T15un53 ARDUINO IDE

G
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[

] ° . g { W d o {
weenTysunsundadensiinmg Compilelinanidyanyal Azl 2.42 Tusunsuaz

g

wimsaoy lwdudragdesninildsunsuiideonl1dwinennusr lwinlsdegai 2.43

Daone compiling.

Binarv sketch size: 5720 bytes (of a 20720 byte maximum)

ﬂ‘ﬁ 2.44 ARDUINO IDE Status

09.: 1 4 g { o {
nniudnIndesmsleudoyandliluvesa Arduino Inanidaydnsiaegin 2.44
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311 2.45 ARDUINO IDE Write button
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ﬂﬁz 46 ARDUINO IDE Serial Monitoring button
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1.0121 1118@ Hi-Tech C Complier 910
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All Compilers

PRO Standard Evaluation
PIC10/12/16 MCUs
HI-TECH C HI-TECH C HI-TECH C HI-TECH C
PIC18 MCUs
MPLAR MPLAB C MPLABR

- o o o
HI-TECH HI-TECH < HI-TEZH <
PIC24 MCUs and

dsPIC DSCs

MFLAR C MFLAB C MPLAR

PIC32 MCUs

@MPLAEIC @MPLAEIC @MPLAEIC

i

N 2.47 Microchip’s Compiler list
4 ©
2.7)AfIAAAY picc-9 82-win LiA2VIAAN Next

Installing HI-TECH € Compiler for the PIC10/12/16 MCUs

HI-TECH C® Compiler
by Mlicroch

ip Technology

for PIC10N2/16 MCUs

This prograrm will install

HIFTECH C Compiler far the PIC10/1 216 MCUs wersion 9.52
Press Mextto continue.

Oriling help

Oidering Infomation

@ MicRocHIR

511 2.48 HI-TECH C installer

31800 “Qperate in Lite mode (reduced performance)”



Installing HI-TECH C Compiler for the PIC10/12/16 MCUs

HI-TECH C® Compiler
comMPILERS for PIC10/'216 MCUs

by Mliagrochlp Technology

You may use this software in Lite mode for an unlimited time, howswer this mode has
performance and feature limitations.

To enable maximum performance yvou should operate this compilerin 'PRD mode 45
day evaluation', oryou may permanently enalble the compiler in FRO or Standard mode

by purchasing a license.

Fleasze click 'Ordering information' below for purchasing details,

() #etivate in PRO mode 45 day evaluation

() Activate PRO/Standard mode with serial number: HEF'IEF'-l:l

(#) Operate in Lite mode [reduced performance]

Orline help
D?d;r:i:g.lanformation | St ” ey ] | Eehed ]
A3\ Microcke

:a:‘lj‘ﬁ 2.49 HI-TECH C mode selection

41800 1 accept the terms of the licence agreement 118239AaN Next

Installing HI-TECH C Compiler for the PIC10f12/16 MCUs

HI-TECH C° Compiler
comM©P I LERS for PICI0N1216 MCUs

by Microchip Technology

*OU SHOULD CAREFULLY READ THE FOLLOWING BEFORE INSTALLING OR USING THIS ~
SOFTWARE PACKAGE: IFYOU DO NOT ACCEFT THE TERMS AND CONDITIONS BELOW YOL
SHOULD IMMEDIATELY RETURN THE ENTIRE PACKAGE TO YOUR SUPPLIER AND YOUR MONEY
+/ILL BE REFUNDED. USE OF THE SOFTWARE INDICATES YOUR ACCERTANCE OF THESE
COMNDITIONS.

To enzure that pou receive the benefit of the warranty described below, you should register your product
orling via our web site:

SINGLE USER SOFTWARE LICENCE AGREEMENT

HI-TECH Software Py, Ltd., of 45 Colebard Street West, Acacia Ridge, LD 4110 Australia, provides this
software package for uze on the following terms and conditions:

Thiz zoftware package iz fully copyrighted by HI-TECH Software and remains the property of HI-TECH
Software at all times.

PERMITTED USE

v
| accept the terms of the licence agreement |
Orrling help I = ” e ] l - : ]
Ordering Information £ bacl el . ahced

A3\ MicrocHP

517 2.50 HI-TECH License agreement

U
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5.0 IamesNABINITIZAAAT 1NUUIINAN Next

Installing HI-TECH C Compiler for. the PIC10/12{16 MCUs

HI-TECH C® Compiler
£00 M B VLG B S for PIC1D/12/16 MCUsS

C O M P I L E R S

Flease choose the folder to install into, then click Mextto complete the installation,

C:\Program Filez\HI-TECH Software\PICCH3.82
Space required: 52.1 MB

Space available: 18086 MEB

Orlite heln
D?dnlar:iig.lanformation | Sk “ et l | Sl ]

@Ml:nm
:a:ﬂ‘ﬁ 2.51 HI-TECH C Install destination selection

A Aqve o A ada Z q9a | s =2
6.Laﬂﬂﬂ”|r]%l”l1ﬂ&l"]fﬁﬁ/ﬁuﬂTil@]@uj,Uﬂijllﬂﬂ error YU 1Wla@ﬂ Enghsh a8 n Next

Installing HI-TECH C Compiler. for. the PIC10/1 216 MCUs

HI-TECH C® Compiler
M R UL W for PIC101216 MCUs

C O M P 1 L E R S

Customize your installation.

Choose the preferred language for errar. warmning and advisory messages. For command

line usage, you may also choose to hawve the executables added to your environment
FATH

Language to uge for messages

| E__r?g|_i8h_ i [ Add to environment path
Orrling help
Orderitg Information [ clegk H e ] [ Earies l

A8\ MicrocHie
gﬂ‘ﬁ 2.52 HI-TECH C language selection
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v A o a &
7.5@1ﬁﬂ15ﬁﬂ@]@lﬁﬁ%ﬁu

Installing HI-TECH C Compiler for the PIC10/12/16 MCUs

HI-TECH C°® Compiler
C oMb ILERNS for PIC1I01216 MCUs

by Microchlp Technolagy

Installing files and updating the registnys

Copying file cag1BoE7 h
Copying file caz1Bci1h
Copying file cas1Be?2 h
Copying file cas16c76.h
Copying file caz1Be77.h
Copying file pic.h

L

TTTTTT T T I T ITTITITTITIT] |

Orrline help =%
Ordering [nformation Cancel

A3\ MicrocHP

310 2.53 HI-TECH C Installing

2 A < = a qs.:
8.AaN Finish LW@Lﬁi%ﬁuﬂWiﬁﬂﬁﬂIﬂﬁuﬂiN

Installing HI-TECH € Compiler for the PIC10412/16 MCUs

HI-TECH C® Compiler
comPiLens for PICIDN216 MCUs

Congratulations!

HIFTECH C Cornpiler forthe FIC101 2116 MCUs version 9.82 has heen successfully
installed. The compileris now ready to use in Lite mode.

After installation:

[ iew the compiler release notes

Orrine help

Ordering [nfarmation od

A5\ MicrocHie

gﬂ‘ﬁ 2.54 HI-TECH C Finish installation
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2.3.3 n5esdlen s lumsileudeyaasluululasaeulnsames

7 ¢

2.2.3.1 PICKIT3 ginsainannsalddouTdsunsuadl)lululnsnouInsamesaszga

Y | AA A = 3 @ ) Y A g 1 Y
piC lannguniinaaluilegiiu dnnsdeamnsaimihiniu Debugger 310 1dm1enunsagns
o 2w Y1 v W o Ao AL o
Mauiiazdanazg laiuaazdazmsiiou Tsunsundeuduamnsa ldans

v £ A ' & "o a YR a

lulnsneuInsames ldgndense li awnsniFeudenuaouiiumes IaH1uNees USB 8n
:/‘ [ = ] a 4 I~ [ Yo o
madseninsana lnihnnges USB vesneunumesundudgwnarsldnua,

TulasnouInsames ldale eazarnudmsums lgau

N

MicracHIP
,p’¢ Legend:

1 — Lanyard Connection

2 —USB Port Connection

3 —Pin 1 Marker

4 — Programming Connector
5 — Status LEDs

6 — Push Button (future use)

éD ©

gﬂﬁ 2.56 PICkit3 Component



2.2.1.1 @uls2noUn19 NeUenNVe PICKIt3

1. Lanyard Connection
~ Yy 9 A o
u3lindeuieni
2. USB Port Connection
A A J . o 9 T Jy g
H¥pu¥ouae USB mini-B connector azdiausnldivatitsainais USB laondie
3. Pin 1 Marker
A L A oA
A9ALBNIPin InUABPInd 1
4.Programming Connector

' { 4 < g 7o o .
Aovoanldasuima@eu T sunsuadluluInsaeu Insames it uuuuiaanes d1%35U 6 Pin

Taguaazoldd1msidouPin A9 aegii 2.56

— Pin 1 Indicator

y Pin Description™

1=VPP/MCLR

2 =VDD Target

3 = Vss (ground)
4 = |CSPDAT/PGD
/ 5= ICSPCLK/PGC

/ 6=LVP

-

DN Wk =

* The 6-pin header (0.100" spacing) accepts 0.025" square pins.

511 2.57 PICKit3 Pin Description

5.Status LED
‘ﬂgﬁﬁﬁ@ﬂ LED UaaNgDIUS ’E]‘t;iﬁ'13J°Viﬁ’Oﬂ

naoANl Power (A1W87) LAAIAD1UEI PICKIT3 51K aI918H 14N USB Port
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{ J 4 1 1o a Jd
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2.4.1 RS-232 Recommended Standard-232
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2.4.2 USB (Universal Serial Bus)
[ Y o @ A A F) A [ ¢ =&
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2.5.1.1 PIC16£1516

v
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I~ 4 A v a 1 .. .
Wu'luTasaeuInsamesvosusanlyTas¥w Nlauaiia ludauved capacitive sensing
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317 2.60 PIC16f1516
2.5.1.2 ARDUINO ATMEGA 328
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2.5.2.1 Capacitive touch shield
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g‘ﬂﬁ 2.62 Capacitive touch shield
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(US), Wayne Carl Westerman, GOK 9/80 (2006.0)
San Franciseo, CA (US), Myra (521 WWS0 Ol i 32188
Mary Haggerty, San Mateo, CA
iLUsy (57) ABSTRACT
Correspondence Address: I A multi-touch gesture dictionary is disclesed herein, The
WONG, CABELLO, LUTSCH, RUTHERFORD gesture dictionary can include o plumsline of entries, each
& BERUCCULERI LLP corresponding to a particular chord, The dictionary entries
20333 SH 249, SUITE 600 can include o variety of motions associated with the choerd
HOUSTON, TX 77070 and the meanings c formed from the chord and the
o . . - . mations, The gestare d nary may take the form of a
(73} Assignee: APPLE (-O_-“NJ |']"R- INC., dedicated computer application that may be used 1o lock up
CUPERTING, CA (US) the meaning of gestures, The gesture dictionary may also

U X o8 tuke the form of @ computer application that may he easily
(21} Appl. No.: 117619,571 secessed from other applications. The geswre dict v
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a Hled: 3 " .
(22) Filed: Jan. 3, 2007 tures, Also disclosed herein are computer systems inco -
. - rating multi-touch gesture dictionaries. The computer sys-
Related LS. Application Data _3 ST 3”_ i § ; s P e
tems can include, deskiop computers, tablet computers,
() Provisional application Mo, 60¢763,603, filed on Jan, niehook computers, handheld computers, personal digital
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What is claimed is:

1. Amethod of providing to a user of a device a dictionary
of multi-touch gestures usable to interact with the device,
each of the gestures comprising a chord and a motion
associated with the chord, wherein a chord comprises a
predetermined number of hand parts in a predetermined
configuration, the method comprising:

identifying a trigger presented by the user, wherein the

trigger comprises a user interaction with the device;
and

displaying a multi-touch gesture dictionary in response to

the presented trigger; wherein

if the trigger uniquely corresponds to a chord, display-
ing a multi-touch gesture dictionary comprises dis-
playing a dictionary entry associated with the chord;
and

if the trigger does not uniquely correspond to a chord,
displaying a multi-touch gesture dictionary com-
prises displaying a chord index, receiving one or
more inputs indicating a selection of at least one
chord from the chord index, and displaying a dictio-
nary entry corresponding to the selected at least one
chord.
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3.3.3 anvlislaneanlyaeanssznnesluauazini
{ 4 [ (% a z o I~ a
msnazdoasnudnInIu Tgiia lduusuluazdealylis Tansaveawiu Tai
= A o v Ax A YR o I A Y =

ADIIITAMNTDADATHAZFINITAININIL Twiia 19 e utunazdesdnuilis Tanoaves
A Aa & dy ~Aq YA = A A [ o o A
I Twia 9l 115 laasan 1¥aea155:+12193 luauazniveamiv lsualunaazaiaan

9 o A 9 1T W a 3 3 F o Aa o
15 lumsdamsiiniuladesdsdyarudavuy lvuiwiudeoyannudvvesuiEn n

[

Yo o v v o)
gimivaveasiudeyail 1Ailuanudu)

3.3.4 fAnHAZB LT NEINUHANM TN UV Capacitive Touch Sensing

' T <3|
1ito991nma Tu 188 Capacitive Touch Sensing Aivaremna 1uTad lia1921iu Capacitive
Sensing Module (CSM), Capacitive Voltage Divider (CVD) t+a1g Charge Time Measurement Unit

1 < Qs,l % 1 o
(CTMU) uaazina TuTagnaalinsaaduazaaaos Iudue 3980900 15ANEI121A2592110

Q Q

v
v A

s 9 o a o S =& ) A 9 A = A
W]ﬂjﬂiaElﬁ')uulwuuflslfﬂﬂwaﬂﬂmm %Qﬂﬂﬁ]ﬂmﬁmmmﬂﬂi%’izUU CVD LUB34910 U310

=

gnuazdeslddunuilosniuuy CTMU #992A0301f0 Current Source (HHAII18NTUA) 1NN
1 4 = ng v A So A ~ ' = z v A
Tudruvesgilnsainieuenes BnnedrFilios ndalisiaiunandmuy CVvD  dnnedanu

9 v
WAWIUWINNTMUD CVD  drunuy CSM 1iufiflayminisdiu noise (dygasuniu) Agn



9 ' A @ A < [ a A A 9y o Y v
’iUﬂ’Ju"lﬂTﬂEl\ﬂEl oanMneIdenauluvan vinuAauou 9 llﬂﬁﬂl“ll']ll'lﬂgﬂ']alﬂﬂ'lﬁﬁu

4
daanureaiouly) 18

A =) = Y A 1 .. .
A13199 3.2 M5 NSsuMeuToAU0ILARTIZUVDY Capacitive Touch sensing

Advantage point

1. Low 1. Low noise 1. Voltage drop by
power(nA) and battery will not have any
noise effect to result

2. Fast response 2. Very fast response time 2. Lowest power and
time cost

3. Used in both 3. Used in both systems (line, battery)
systems  (line,

battery)

4. Easy to 4. Easy toimplement (Code)
implement

(Code)

5. Can detect 5. Can detect under solution on surface
under solution

on surface

6. Can endure frequency at +6 Vrms
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Disadvantage point
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1. Frequency noise at sensor input

1. Voltage drop in circuit 1. Use power (uA) for

will cause sensing problem constant current source

2. Cannot use in high bit 2. Voltage drop in

architecture MCU circuit will cause

sensing problem

3. 2 external pins are
provided to trigger the

current source.

4. Highest cost

and timerl input will cause

sensing problem

2. Hard to implement (Code)

3. Hard to detect under solution on

surface

4. Can use only battery-powered

system.
131901 3.4 S euienaauiia veaudaz Chip
MCU PIC18F46J11| PIC18F1XK22 | PIC16LF1826 | PIC16LF707 | PIC16LF1516
operating voltage 2.0-3.6 1.8-3.6 1.8-3.6 1.8-3.6 1.8-3.6
Deep sleep mode 13nA H ¢
sleep mode 105nA 34nA 30nA 20nA 20nA
Idle 2.3uA -
Run 6.2uA =
Watchdog timer 813nA 460nA 500nA 500nA 600nA
I/O PORT 23 (10pin 5V) 17 35
SPI port 2 1 1 1
Cap CH 13 12 14 28
SYSTEM CTMU CTMU CSM CSM CVD
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Get Reading l

Set Charger pin as
output

Set Charger pin as digital
type pin

Set charger pin to logic high to
charge

Point ADC to charger pin
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Grounded sensor

Begin the conversion

Keep conversion result to the variable

Multiply variable to make easy to
thresholds

v 9
317 3.5 Flow Chart naastuaaumsiianuves llsunsus Tuas

69



70

Decade Butto

No button press

Button pressed

1
(next
channel)

Remote Command

v E4
317 3.6 Flow Chart traastuaoumsiinanuved 1isunsus luad

o @ a v A 03/’ J J A v v A 03/’ 1 A
HUYLYie mwi‘ummmuﬁ3mquNmmmmu@uﬂuﬂuﬂmmwmummumz

[ o @ A < I 9 Aa 4
ﬁ\‘]l‘lh!ﬂ’]ﬁ\?ijil@lﬂﬁ\uﬂu UART NADUNAADILUNU



71

IR LED

Processor

CSENSOR

3 111 3.7 Overview Block Diagram

3.3.9 naasdld ez Sl yanluiiania
9 a [ P o 4? Yo A ] 9 oy [ 1
naavdlrunaasannmvun lagnaasslsiunInaraii laglglanguueig o

9 A = a Y 1 a A a d? Y a o 4 A
"lﬂmuauﬂm‘ﬂﬂmmzuﬂ"leumuwﬂ‘wa1@mnmu1umma¢1nmm Iﬂﬂliil‘ﬂ']ﬂﬂ']iﬂﬂﬁ@\iﬂ']ﬁ

o ¢

o 5 1 { g' @ J 3 o 1
NUUIUDIUTULYD T “ﬁ\‘l‘ﬂﬂﬂﬁﬁﬂyul’gﬂwﬂ’ﬂ MINHIAUIILUA U UIFDT U m“lﬁ’mmm

o A

9 Y [ 1 1
anfngn ADC eusIdiiu Tagevunimeuiimuses li'ldgnnauaziie Favz dwai

'
19 v =

1 { 4 o ' v o oA v qg/}
annutumsiglanunaaslfmuaes wwildlda  anuaedndn ADc e1uldii

)3
(33

9 1 o T @ ~ I~ A 1 1 Y Y = VoA
Uagad i]\iﬂ\iﬂ'lﬂ'li‘ﬂ'l\ﬂusll’ﬂﬂﬂ'liﬁ\iﬁiy_iy_'lﬂlﬁiﬂﬁ NN ADC mum"lﬂuaﬂmmm

9
= o

MUUAIITUIRZINY

v
Tumsisvilgaludiuves Lay out (Msenuvualgnedua) iuludivveszilinves

|as/‘lslow Ia'd'ouddyd' o 1 a'ddy 3 A 4 Y
Yuriuliladaginnuadsidingae iunuudatly msizsadinumnnzaunuilsey ldun

Y
9 A

wldannsasuimanasunlasldanhiuidesdaiiulmuauns

_EOErA
C=—3

3 10 3.8 Capacitance Equation



72

9

1 1 1 J v 4 ] [ @ [ 1 J
Tuaiuszeenesen NI U 1Y Lﬁa"luiﬁ’ammwmmmuLaﬁaﬂiﬂﬁ’ﬁzazmaizmn

L)

'
a S o 9

@ 4 09/’ 1 @ { 1A a U [
AUFULEDI U ﬁﬁ%ﬁl%ﬁNﬂuﬂﬂﬂﬁq@ﬂgﬁ 4.75a0i403 LlﬁgelJHWWUfJ\ﬁquJVWﬂ@ﬂﬂﬁﬂﬂ‘ﬂéj@\?ﬂ

e HENS o < e 2
vinavesiau Tasmas 490 1dusuldiluuina 0,517 x 05417

EIEDD}(EIEEICI
[12T}€12 1)

(4,7 x4,7)

. . D1BEKD1EE

‘]J"?l 3.9 Example pad size and shape

o a d 1 a qg/’ A oA ] J ] 4
Tums9is Tuavazadas ludrvvosadaivaiasne 19ez 1 ldddeeldid s e suas
d a 1Y =1 1 a = a’zj A' q'/ Y
uezad I uwauwe5959 tadeliuAUNaFANUIAQUDNFWNBA WA 891 T T1lud"

[ Yo v 3 ] = a 19 I bl A
1%31%31%'Jﬁ@]‘@$1§1ﬂ'ﬂ\11ﬂiJﬂﬁm‘JJ llums%ummwmmu 2 mm LAY Pixiglas 1159

]
=\

aa 3 ' =¥ o o Y { o
pzAsanoU 9 UuUlNIZiYUIANUINN 5 mm ndsansnfudyana luseauiseusyla

@ v

o o A g ) ' qul Il 0 < 1 v A [ o Qa}/
mmmﬁﬂmﬂummwu Tamuu il%llllfﬁlﬂﬁﬂ‘L!”IllHﬂulmuﬂqu]lﬂluﬂﬁﬂ?ﬂ?ﬁﬂ@’JUTHU
A o A N ¥ YR o Y ~
?ﬂiﬂiﬂ‘ﬂﬁ]gﬂﬂ‘ﬂfﬂﬂ'ﬁllﬁﬂuwl‘lﬂiﬂiﬂﬂuIﬂﬁﬁm@ﬁ‘lﬂlcﬁulcﬁ@ﬂﬂ ﬂ\iﬂ'ﬂ‘l"iﬂWﬁﬂﬂﬂﬁ\‘]llﬂ‘Uu
Jd 1 1 o o < 1 o Yy A 9 Y s ] = J
LFULEDT WIHURUAIUIUU ulllﬁ'liﬂifm'lllﬂ ﬂﬁ@ﬂ1ﬁ1ﬂh1@ ﬂﬁ]%ﬁ\‘]ﬁi‘gﬂﬁmqﬂﬂ\i!“ﬁulcﬁﬂi

qaxl A 1 Y @ o oa; o Y a o Aa d?’ 14
m‘wmwagm&flmmuﬂqumumu il “Vlﬂ‘l”ilﬂﬂﬂﬁ‘l’ﬂﬂu‘ﬂNﬂwa1ﬂﬂlul’lﬂ



UNN 4

oA a d
agﬂwamﬁmmmm ﬂﬁ’J!ﬂﬁZ‘Vi!!ﬁ%ﬁéﬂNﬂﬁiN 9

4.1 agmaaniiuau

Aa va Aa 3 o a
Tumsgianuannedne o anvlszneumsiunal 4deu Imsauiuau
Y
Tagdgilasao 11l
1% 9 A A % a (% P 9 Y] Y
S5UNULALNIANABINTNNEINUHNAAN UNNABINITVINHIUU1UY
= = v A Ao A [ = A A Ao ] a Y] 4 19 Y o
- AnuunednuansiasmeilesiumsililynisesansinsuazUSuljawaadus lildiy
9 v A d' Y A Ao Yy 9 1 [ @ d’ d' Yo
Founuden lavaansiias 13uds Srufuminanuaudu q dldsuneunune
= 9 d' ﬂ}zﬂ' 1 o A v Aax
-Anw ez lrau s laneanlsaea1sse1219a93 luanung

- ANYMAZINNBUTUNANNITHIIIUUB Capacitive Touch Sensing 3IWAUANUNWANIUAY

A

d' Yo
dua ldsuneunung

3o Part List 7t 11/ 18002 1975 Tua

a . A A Y o Y= a 4 aA v W o A Y o

-Aq interface 1NN 1A uA VS Tuanazadasuunisrudununiinaunlasy
YDUHNY

o a o Y 3’ (B I~ ~ ~ 9 ~ v o a 4

hwaanuAauuuN N lidwzilunseus Tua, PCB fls1u3 Tua satiyganansaing
TuauveaidTususuminauaudy q 1 ldsuueuue
weuldsunsvaslululasaeuInsmesnldiudls Tua lasdaaundannis 115 Tnaoan

{ o [ a J 1
Tadnu PAdedu @euTdsunsunlsdmsuaiasuudiuveaniuaznaaod g

a d
4.2 mmamwmaza;ﬂwadn 9

Y
° 1 o a 4 ) o
%']ﬂﬂ'liﬂ']\i']uﬁlul!ﬂagmuﬂ@u ﬁ']lniﬂﬁﬁqﬂlla33Lﬂ51$1’7“ﬁﬂ13ﬂ1\11u1${ﬂ\1ﬁ
4.2.1 Nﬂﬂ1ﬂﬂ1§ﬁmu1§1uﬂ

A a o g [ v 4 { o
mJmﬂmi'muu’mwumwammmmmﬂuﬂuwummﬂuﬁ 9 ﬁ"lﬁ’sumuwmﬂ%mﬁeﬂ

=

Y
183192 191maTuTad Capacitive Touch Sensing 141 undn naearniiudald lfauazid

@ a o A . . 2,’ =2 Y do A 1 v W
pUTHALVTHNMBUDN T UIT04 Capacitive Touch Sensing 1019188 lanida3 Tuasununy

Y] o

@ d‘ A Yo qu’ = . g ~ 1
WUNTUAUDU 9 ‘Vlll@lilmﬂﬂ‘ﬁiﬂﬂ INUUIIVANT Part List ‘V]QW?J@VILST?TTIIT?E]%%&IETQQ[I']JUH

1 Y
I [ o

v A 9 Y g 92 A a Aaw £ g ' o a o o o
@]’Jiill@] NIDU 9 ﬂuuu]’lﬂﬁﬂ}l”liuLii’]\‘]ﬁ‘ﬂ‘ﬁﬂ@i"lﬁﬂW']J’Nﬂ”IiW@JU”IWEW]ﬂﬂ!"V]‘V]ﬂ1 NI MUU



74

o 9 ¥ A Ao o =K 9 [ A A o a [ c’d? 1 o 1
NUFPUAUANTUATHA19LY Waeslsuldsuuuinensgimwaaduanyuu vy fiuku
A o [~ 4 v A @ c?xl = A A Y A A 9
PCB Nzt s uiaosuuals Tua 1a991niueaslemen Code A8 N3N 15 11
d' 9 1w a d' = [
AuANYaoa IR LED Nlglumsasdyananiulls Tanoaveswiun lsiinnozigdunumsds
o ~ 1 o 1 S v ) 1 axny Y 1
vod4 dayanu Nuananu ldauuailsddsu TasaunsodenuTnuaaiee veeia1d ludeg
3 a Q A (] A i 3 1 aa 4 09)1 Y
Hu daalaid mn/aa ¥o9 1iu/an 1@es Tnua 3D (luddndugu 3 46) uazdu 9 Nl
A ¥ a P s s s o o A o
iiesndoyavesd lanl iaasanns uaz vouias sounells Tanoavoaniun Tatniuiy
1% a o a Yo o KX Y 9 dy Y I @
AnwavveIUTENNIN Tartin nadaaivsdeswedudeyatl 1iuanudu
(% a J | v Aax
4.2.2 #AINMINANAIATUUAIUVBIAINI
A a o L] v o @ A AN Yo A Y
(FUINNTNUUINVVBIHAAN BN UTIWAUNUWEANIUALDY q N ATVNOUHIBIUEeN |4
! .. . [<f @ o ng/
9z 19mnTuTas Capacitive Touch Sensing M1 Tundan vdesnniudald ldauazidn
o a o A g5 . 091’ =2 Y Jd a oA
pUSNAUVTENA8UEN 11504 Capacitive Touch Sensing 9101134144 laiguvesadindnog
o ] Y] o 4 1 o 4 a Ao X < [
IFuudInIsmsusumiinauaudy q flasuueunuie Anwrlusesdnsiinssannuiims
o Aa o s o w o nﬁ/‘ Y] v A Ao o (] v o o 1
Walwaadunmaziiviudeuduanstnsvarenty wwReddudys Tua fueu
A ) [~ J (% asz‘ =2 A A Y A A Y 3
PCB N9zt uiaiuses ¥ad1niiuaiadiomen Code 9280 B13Wo 15 11UAIUAN 910U
@ = [ o 1 a 1" o 9q Y a s A 9 = 4 3
wiinanudnausziluauiidiudaaenudldununeuniaes e Indoyauesd lail 13
¢ 2 2 o 9 = s L, e
g15aus taz sonus s lds lnneavesmin Isuniwduanuauuesussnmiu e

]

A o - D) Y &0 o
UN ‘lﬂNmﬂﬂ1%0@1’e‘NGUfJ?N%uGllfm"auuhlﬂuﬂﬂma‘uwuﬂu



UNN 5
Y
unajiuazdorauenus

5.1 unagy

o A1 Yo &y 1 a o v ¥ o WY v
WAt laih Tassnuiiudmuind lwadwnsaiaudessuoduda ldedagndes
o A Y A = a 1 a3 v o & g 9 9 =3
aunsadansil lamiieus Tuadunnilszms uadluszvududadeanansaauanuan
= ! Yo 99 I Y = A o d? 3 [
fuandaWAuEIF1R s Tuafihauuniu feaunsafioz lagamudr lilieadun
% gy 1q 1 A o J o v o '
Usziu ol fud 191450 Fai il Fdesniveimsizasualdnisiaiugiegly
o a 13 A = o Y o 9 e
anvaiziay 1nuaiuATN13913 Lay out ¥4 PCB Mg lvdnwyanis ldatiu aynun
£ y Y o 1 q ¥ A £ A A 7Y & w m o
Yu wazdrnndesmssifuldiumniuniil ieson aeuTwaesiududms vldvuna
Y

e ag ) o i 2 3 )
GUfNU]fl’\la“Vl%%‘VIWﬂ']'il‘]J'iuaﬂhlﬂﬁluuliJTﬂﬁﬂ@uI“ﬂ3alaﬂﬁuuﬁl1’iﬂluﬂ'ﬂmﬂi“]5ulﬁﬂ‘51'351 BRNYEN

#94111M30ptimize Code 1o 1¥ine 15911 Turtiieaud

FmsuaiasuudIfidg ”ummmﬁwauamummes 2321914 PC 1ag lilAndeny
Program Interface TV 1911828 T1/50n51Visual Basic 1aminuaiienili1Famesuilodaaqly
== [ | o ~ 1 == =2 9 ax ~ Y]
Uil wxnudyanasunamiusiuiuinnniesiedluiieadsdesinismsnaz tleain

A v 1 o Y Y
msmmumaiwmmmm EIJUEIJ”Iﬂ!hlﬂ’E)EJNQﬂ@@Q

5.2 agdwamsdfiaam

U

o
5.2.1ET§1JNQ‘B1ﬂﬂ'liﬁﬂ‘tﬂfﬂ5313!!H3ﬂ1ﬂwaﬂﬂmcﬂ‘ﬁﬂi’)ﬂﬂ1i

E4 Y 9 4
1 o Y v o

Y A o JAq I P U ~ 9
"lﬂWﬂﬂ15Na@]ﬂmm%1%]lﬂ\11fJGIJUL!a ﬁi”l\?ﬂ?]"miﬁﬂﬂl,!@]ﬂ@'l\ﬂ Eﬂ Y UANIUNIUU ‘Vn\‘lzﬁlﬂ 1

E4
d o

v A 1 a [ =K = 1Y P [} 9 1Y as 9 A 1
mﬂmma@mmmwaummminmgwmuﬂﬂ%aﬂ UliJ’JW%ﬂ’JEIﬂﬁW?’JJHTJ‘ﬁﬂﬁGl“H %30 Msld

' ) v Y
maluTagiudn le 19 unansusinanutaulaningsu



76

5.2.2 aglwaainmsfnyusesdniins

9 9
o &Y

A Y= Aa Ao v A A Aaw o Y 9 a @ 4
Wa‘1]1ﬂfﬂi‘ﬂllﬂﬁﬂ‘]&ﬂﬂﬂ‘ﬁﬂﬂﬁWU?%iﬂ\‘lﬁ“ﬂ‘ﬁU@l31!1! mlamsaswandumniiv

o A2 A v A Ao ~ ~ Yy o A A =
INATUINNUINIIVU !u@ﬂﬂ”lﬂlﬂﬂﬁ]ﬂﬁﬂ‘ﬁﬂﬁiﬂ1ﬂi”lﬂﬂﬂ”liilﬂ‘ﬂgLﬁﬂuiﬂﬂiﬂfﬂﬂﬂﬂT%ﬂQNLﬂi'ﬂ LN

o A

= A ° VYo M ' ° Yy W Yy
guidssnazinailygm Mlndiadutannuduadziuwy Tvulatne soulvulilaths

A Y a (%4 |
5.2.3%\’§‘]JNZ1§]1ﬂﬂ1§ﬁx‘]3~lﬂﬁ"§1ﬂﬂﬂﬂﬂﬂ!°‘fﬂ?‘i&l

VYo

= d' Sld' 1 = == a o o
Mnramsany1 s Ianean lyaea15sL1193 IuauasnIniu laun M lvRIana

U

'
[

A v A A A Y v Y ° Ay Y g
ﬁ’uJ’liﬂlﬁfﬂl]@’]ﬂﬁ@ﬁ1§§$W31Q§TNﬁllagcﬂqulﬂ@ﬂ’l\jgﬂ@E]Q@nuﬂ’]ﬁ\jﬂ@]@\jﬂ’ﬁﬂgiﬁlﬂu

9 9
o 4 v o =2

A Y} AHq Y ) a =2 o = D)
!foJ\‘]%’]ﬂm@yaiﬂﬁi@]ﬂ@aWﬁlGﬁLﬂUﬂ'J'liJa‘lellfJﬂﬂi N %mﬂﬁmiﬂﬂmmﬂlayauuanﬂﬂsuu

uan 150 lne) ensdnpla

NAMIANBILALINIOUIVALINUNHANNITHIIUUBY Capacitive Touch Sensingd1AKA

[

= o Y9y o o a o (dgl A o Y <3| v o Y
ﬂ]jﬁﬂ]’:n‘vn‘lﬁE\}i]ﬂV]1ﬁ1u15ﬂ%1ﬂa@ﬂmmmuu11ﬂﬂmaﬂymxﬂ'lj‘l"]f\i'lle!!ﬂujgﬂﬂﬁuNﬁhlﬂuag

v Y
duldauuumsvesndasumnas Baouusnld

] ] Y
210mM39a Part List nadlu11 18792 1905 Tua 1demssudruinduly 1dez 1d
Aa o ' 9 o A o o 1 < = Qy 1 ~ 1
as I lumdasmal windesmsnannraasua lugduunlntg dawnsoassudiunoglu

v Aa [ I~ 4 I
PartList M1/ ooy wazdadula1d lidezduiseasian spec Wudu
a . A A 9 v v A a 4 1 o I Y
INMIAA interface UUNIN ¥ wAUAUT InauazaInsuunInaii 19 18 concept o3

Y
sA

interface 0819AF1IFeeTOANRDINVITNIT IFN UV INAATUNNTIVHIN

4
%

o A Y a o n’; 9y 1 o A o Y Y
NAIINAINDF T WHAANUNUVUNULAIUY mwu6a@1:15Tmmmiauﬂﬂimmllmmu

a

a o 4 Y 1 a o’qaj < 1T 9 Y A @
Wﬁﬁﬂﬂ!“ﬂ!ﬂu‘ﬂﬂﬂﬁzﬂ"ﬁqﬂ Gluﬁ')u"ll'ﬂ\‘]ﬁ?@]“ﬁuuﬂﬁ']lﬂ'iﬂﬁ\i"ll'ﬁ]qu,ﬁUGlG]N']uﬁf)ﬁTiﬂ‘]J

q

AoNN A0S 1@

5.2.4 naasdldnumazSulyan i

k4

Y
nimsnaaedlFauluafwsonunluonasdlinsmudyaiutuessz ity

1 Y
Tidyanafildesesninanda3 Tuaiulugndes 3edestSuud v Lay out vuda PCB Tnd

o



77

A Y o [ [ c?/' 9 9 < 1A A o d? Qa: 2
LWthliJGl“ri‘ﬁi‘giU1ﬂlﬂ’Juﬂu ﬁmmﬂuu"lﬂmaaﬂmm ﬂwuaﬁimwmmumuu UNIINIU

9

[

doyanuduuinuaeldileseonuininuiu PCB - 39 ldiimsdsunisieais Inllna 3¢

o F R a
’c’fnﬂiﬂ‘l’ﬂ\‘ﬂuulﬂﬂﬁﬂﬂﬂﬂﬂ

Y
4 @ =

) o 1 a o 3 [ o 1 1 qul
dmsvludrvvesaiaguudiidnu aldimsuSund luduku PCB ogratonss

Y v
a A 9 9 dlrlﬂl 1

A Ay o v o ' v = )
IHBIUIATN mumw"lummzﬂummmq UBYAN ﬂ%WﬂﬂWiﬁQﬂlﬂijuuuliJgﬂﬂﬂﬁ‘]J']ﬂ A

k)

v Y
INUAAVUIAVDILNUPCB 533Jﬁx1€1181/]60l!ﬂ\1§?]}’38

5.3 Yayvmazgassn

Y] [

] 12 ¥ & o . S 19 o qy
5.3.1 Tumouusn i ﬂm"lmmmgﬁm Capacitive Touch Sensing maaaum v

9 D] = A a
mﬂﬂmmﬁﬂmmumu NOAUAIT

4
0&19) o a I @

5.3.2 YediiaFosansiiag mldmsnannnaasamudesiiaun vu

k4
5.3.3 imsnaunuvesdyimse vty hlidest5uud Lay out PCB agnatonss

5.4 YolaHOUUY

E
ZA o v A o

Y
] o 1 a @ < 1
MA99INMITN 1ATINUY nuNwaanamniuaia luilvgtiud deauisalama lug

Q

A o~ Y q Yt 1 2 &y
ou wag gluuvasms ey Tianumhaulannsadu1aon

A A [ 4 Qsll @ 1
I‘IJ3llﬂiuﬂlﬂlﬂullagﬂiiﬂ@§!ﬁluVliJIﬂiﬂfJuI“l/lilaﬂﬁuuﬂﬂﬂufﬁﬂﬂﬂﬂlu'lﬂﬂlﬂﬂ

Tilsunsuldon



78

ONA1TD19D9

Tom Perme Microchip Technology Inc., 2007, Introduction to Capacitive Sensing. [Online].
Y =X 9

i Idan

http://ww1.microchip.com/downloads/en/AppNotes/01101a.pdf

(Tuidududoya : 11n3ngIAN 2554).

Tom Perme Microchip Technology Inc., 2007, Layout and Physical Design Guidelines for
Capacitive Sensing.[Online]. Wnelann
http://ww1.microchip.com/downloads/en/AppNotes/01102a.pdf

Yy 9

Guinduaudoya : 11n3ngIAN 2554).

Thomas Perme and Dieter Peter Microchip Technology Inc., 2009, Capacitive Touch Using Only
. Y X Y

an ADC (“CVD”). [Online] 19194 19910

http://ww1.microchip.com/downloads/en/AppNotes/01298 A.pdf

Yy 9

Gunduaudoya : 11n5ngIAN 2554).
Bruce Bohn Microchip Technology Inc.2009, Microchip CTMU for Capacitive Touch Application.
[Online]!éﬂl 103 18910 http://ww 1.microchip.com/downloads/en/AppNotes/01250a.pdf

(Fuidududoya : 11n3ngIAN 2554).

Thomas Perme and Steven Lin Microchip Technology Inc,2009, Water-Resistant Capacitive
Sensing. [Online] 91941891 Nhttp://ww1.microchip.com/downloads/en/AppNotes/01286A.pdf

Guidududoya : 11n3nY1AN 2554).

Keith Curtisand Dieter PeterMicrochip Technology Inc,2010, mTouchO Metal Over Cap
Technology. [Online]l,"lgjl”lﬁ\illﬁlmﬂ
http://ww1.microchip.com/downloads/en/AppNotes/01325A.pdf

(Tuidududoya : 11n3ngIAN 2554).



79

Burke Davison Microchip Technology Inc, 2010, Techniques for Robust Touch Sensing Design.
[Online]
o 1a0n http://ww1.microchip.com/downloads/en/AppNotes/01334A.pdf

v
v A

Guidududoya : 11 n3ngIAN 2554).

Padmaraja Yedamale and Jim Bartling Microchip Technology Inc, 2010, See What You Can Do
with the CTMU. [Online] e ldan
http://ww1.microchip.com/downloads/en/AppNotes/CTMU%2001375a.pdf

Yy 9

Guinduaudoya : 11 nIngIAN 2554).

Microchip Technology Inc, 2009, PICkitQ 3 Programmer/Debugger User’s Guide. [Online]
Y XK 9

ERGRR DR

http://www.sparkfun.com/datasheets/Programmers/PICkit 3 User Guide 51795A.pdf

Yy 9

Guinduaudoya : 11 nFng AN 2554).
Microchip Technology Inc, 2009, PIC16(L)F1826/27 Data Sheet. [Online] 19194 19910
http://ww1.microchip.com/downloads/en/DeviceDoc/41391D.pdf

(Fuidududoya : 11 nangIaw 2554).

Thaiio.com, 2000, USB Source. [Online] W ldan http://www.thaiio.com/usb.html

v
v A

(Tuidududoya : 7 nangaw 2554).

Thaiio.com, 2000, Serial Port Source. [Online] W1na 1dan
http://www.thaiio.com/serialport.html

(Tuidududoya : 7 nangiau 2554).



Banahan, M.; Brady, D.; Doran, M. (1991). The C Book (2nd ed.). Addison-Wesley. [Online]
whaaldan http://publications.gbdirect.co.uk/c_book/.

Guidududoya : 8 n3ngIAN 2554).

80






82

Ldsiammnd

AITNAUIB T

Y '
=KX A

A v o A A I 3 J ~ I ' 21
NITTUAUNAUINEIFINAVUNUAAUAUFTUDIUDNUDUANTE NI N.A. 2512-2516
1 9 a A A A 9 o ~ = dy qg/’ A 1
HAMUUDYAVDITAY FIIAINNAANUATWNATIANINNGAND W.1. 2515 NMYIUYNAIFDIN
a @ 1 1 1 Y A A & 9 | v
" INTIZAUANHUZAN ] ADYDANINNNHINDUNUIAD "U" FIVINVOYAUDILAY noytlau

J ' <3| ' ! v &
(Ken Thompson) a1 mudilujuiiuenaleennnmuiiidiiteadnneaniia

Q' K% 1Y a va a 4 L] a 5 a v
i}mm&’ummmm%ﬂaﬂﬂumswmmszuuﬂgmmsguﬂeﬁamﬂﬂé'%ﬂ CANLQNW@J‘HT

U

A A

1 a Jd @ a
??]}’Jflﬂ”ly”ltl,@ﬁlc]fﬂﬂaﬂ‘L!‘H“L!’JEJTJ?%?J’JE]NaWﬂWJTﬂEJi@]%Lm%VI@N‘]JﬁH TaeNauHEIUANNAR

=

d'i 1 9 v Aa ~ 9 Aa wva qu’ ==
UAMNNANYITNINDUTIUNTU Glumaumﬂwaﬂmmmu%mzmﬂizuuﬂgmmiuuaﬂuww—

g v A A |

1 = 1 A Y Y 2
11 meynﬂnﬂmmmmsa1JNaem‘m}:“hfﬂmaﬂymzau"lmﬂiﬂmmwsaw—11 1Y

q

v
o

o (=1 1 3 o =R Y a o =l d?
ﬂ’J”Illﬁ”l‘lﬂiﬂGLUﬂTiS%H@]'ILLWHQVI@EJLﬂu]‘lUﬁ le‘VIﬂ‘ViLﬂﬂﬂ'li‘W@l1!15111911%21!&!5?161114%1

< ecsmi

Y
[ A A

4 i1
JURURANYDITTIUGTNFUUTAN-11gniANTUAIN B MR NUA el sz

U

A A a 9 o Y A A ] = a A = 4
WA 2516 MBIFNNFUAUDYA struct “I/]ﬂ‘l"iﬂﬁsﬂ“]f!wENWE)E)EJN?J‘]J'H'%TVI]SS1W SHNLADILUA

a d

1 [ yd [~ 4 % a wa { o
gingdulnagnlioudrend dnduaesaniuesszuuliamsnwaudieniz

A = = A 1T o oa Ja 9 ~ Y] S AA o o
DUUBNKUDIINNIH D TLEUUA (TS UV ULTUUANDNTIVIUAIDIHINUDA/IU OUFNFT 1T

o d = 9 [ =
W83 15d 15000081A8NIEI0aNDa 111 W.A. 2504)

J I
MHUALBDUADTIY

A v dllalda o A

: M N = ¢
Lﬁ@ N.f. 2521 l1“]J‘§f)°t.l DI UNY (Brian Kernighan) UAZIAUUN FOF IAANNNTUIND

D

1 4 a Aa I 1Yo ]
UL NY 1ADLH 11/5UNINTU@INTD (The C Programming Language) © Suiluiniinlungu

U

A 1

2 P s < = ' Yy 1 o ) e 94
Iﬂﬁllﬂiulu@iﬂ’]y']“]f'n "AUdUAB13" (K&R @ﬂyiﬂﬂﬂl@\iﬁdllﬁ\iﬂ\iﬁ@\i) UUIFDLRUUNMYUIN

<3| Y o [l 1 a3 ~ A1 w 1 R W Y =X 1 I
Lﬂuﬂl@ﬂ1ﬁuﬂﬂl’ﬁ]ﬂfﬂ‘kﬂ’ﬂEﬂ\‘lub\llﬂuﬂ']\iﬂﬁiﬂﬂaﬁlﬂ ﬂT]sﬂ“]f');uﬂ\iﬂﬁTJﬂ\ﬁJﬂQﬂ’t]Nﬂ\‘i’J']!ﬂu

NUIU

d ¢ 1 v A A (o qaj A
MBUAUDUADIIY (K&R C) muﬁmﬁ’a‘wﬂ'i“mJ‘ijﬂiﬁﬂﬁ@ﬁﬂi@ﬂﬂqummgmuﬂu

v

=

NraN
d Jan Y o v '

ﬂ1mmuaummm”lmmzummaﬂymwmﬂﬂszmmm

o lausisle/Teunasgu



&3

a . 4 <
. %uﬂ%’mga long int (UIUANVUIAYLI)

a9 . . ° < A A
UaUdya unsigned int (ﬂ’]u’)ulﬁuulwmlﬂiﬂ\iﬂil']ﬂ)

.
£

v o A ° 1 o o A ] A < o
o ardniumsivuanuuulssaulugluuy =aduauns (s =) gnalasuilu 69
FuuMT= (U =) MoaailyIANuRINITIANNKHNIGY DG1UFUNTA i=-10 FI92

= v, A | ' i A
ANANIININ i =- 10 ununvzueasnaelene i=-10

LAV ININMIHOUNTVIATTIUUBINEIFIND WA, 2532 myuﬂuauﬁm{«?g}ﬂﬁmmw’h

3 ] 1 o' 1 =1 v o £ I o o &

Ay radusaudiga” agiunamatstl (anuawnse lunmsulasadmuniaduimidada

0 ¥ A 3 < ' v = s AY o w

M lduunseslanautuediaios) galdsunsumes mu1ddeiiinanuauIT0UD
AAY 9 I Yo A ~ A

winlunsdindesmsIdszuuaunsaldldnuraieniowniga esn

% 1 S o =\ 9 1 = ~ 4 d

aulalisunsum o AGanelins 151108 HagMIVEUNMIFUVUALDUADITDE

Y] 9 Y o Y o = I [l =
5311@]55'Nﬁ'lll'lﬁﬂLGU'lﬂuulﬂﬂUﬂ1HW‘$N1@]§§’]ULﬂU@ﬂ1Q@

J o

' { 1 1 g o < o & ' a
Tume@gunsn q mwzilassunaua luduiwaway Suiludewlszmalinounisiow

do A

J o o Q U 1 1 1
WendumndimsaiGenly 8niienilede Heidungnisenldlaelilinslsenmauinen doa

J o 091’ A 13 o < 1 @ Y @ l [}
WQﬂﬂmuu%zﬂuﬂmJui]maumumﬂﬂwmuugﬂiwm AIDYNLYU

long int SomeFunction();

/* int OtherFunction(); */

/* int */ CallingFunction()
{
long int test1;

register /* int */ test2;

test] = SomeFunction();
if (testl > 0)

test2 = 0;
else

test2 = OtherFunction();



84

return test2;

o " Yy LA ) Y Y, s I
V1NAIDYINUNAU ﬂ']ﬁﬂﬁgfnﬁ int ‘ﬂgﬂﬂﬂﬂﬂﬂ mmmaznu"lﬂﬁlummmuauﬂmw

1 o &
116 long int Sududestlszmer

Y

) ? Ay 1A D) ~ o Ia s
ﬂTﬁ“IJ5$ﬂWﬁ"WQﬂ“]fu“llf]\‘]ﬂTHHﬂllﬂuﬂ@Ti%'liJiJﬂWi‘iguell@lluﬁLﬂEl’Jﬂ‘U@Tiﬂ’JHJu@‘VIGI,GB

@ 3 =3 (=1 a 9 a 4 % Y1 o @
\‘]‘L!Llﬁ]ﬂ"lllllﬂ”li@]i’Jﬁ]‘]f‘L!WIJBHQWTSWNMBEWGQWQT‘I"BH winawdallsunsuuieaivzndaad

A 9

) A Y v ~ 9 A o Ia sAA [y d v ~ 9
VBANUADU ﬂ'ﬁ/‘ll\iﬂ%ugﬂ!iﬂﬂi%ﬂqﬂﬁlujﬂﬂu%'lujuf]']iﬂ?lilu@ﬂwg’] “ri“i’e’]ﬂW\lﬁﬂGImﬂﬂ!ﬁEJﬂGlGIf

U

3 a I Jd (9 4 a A 4
Wa18?15\1i]”lﬂﬂ”lfl“L!’f)ﬂTﬂfJ‘fl‘]fU@]sng)ﬂqujﬂeUﬂQﬁl'liﬂ?]muﬁﬁNﬂ‘Ll Lﬂ?ﬂﬂﬁ@ﬂ”lﬂuﬂﬂ@"m aua (lint)
E4 ]
a @ =}

4 ] ) ) U dou Aq Y ) s
ﬂlﬂﬁguﬂcﬁmﬂ mmsuurwaiwmmmmmaaummmmumawmﬂmwuﬂmmmm"Ma

swadunifuvare’lvd

Py ' s Ia o AN 1 g Vg A g
Wa18ﬂﬂﬂi]"lﬂﬂ1§m8llw5ﬂ”lkl1&?’1&!,@1!@]'015@]5 ﬂmaﬂ‘]&lﬂwﬂ]’li\llﬂu‘ﬂNﬂ?ﬁ‘l’iﬁﬁlﬂfﬂﬂﬂgmwuﬂl1
£ [ o = = Y a A o A A
1!111!3’]1‘]511 G])'\‘]ﬁ@\?ﬁ‘]JIﬂﬂﬂﬁllﬂﬁiﬂillﬂﬁﬂ‘ﬂ']ﬂlf)“l/lll’t)u@W!Lﬁgﬂwaﬁi'lﬁlﬂu ﬂmaﬂymzmwu

1 dy )
AUy u

° Wﬁ%u void

du AN 13 a g A . A [~ % dy
o Wandunauailusiiaveya struct M350 union (UNUNILIIUAIT)
o mstmuasmInnusiiadoya struct

o wiadoyaaeiy (ecnumerated type)

1 d' t:' d? (] 9 d‘! S = 3 a
mummﬂm‘wmu@mqmmmzmﬁﬂnmmﬁﬂaﬂmim"lamwmmyu annennuionlu
a A

9 <3 1 = 1o a Jd 3 A o d?} Y o
mymazmammiqmﬂmw&lmwmuﬂaTﬂmﬂiuguﬂmmuuﬂwmuwummamwuﬂ

o ¢ o o 1 o w o Y a3
VBDIALLBDUADIT VN‘ﬁllﬂu']ll'l]Qﬂ'J']Nﬁ']ﬂiy“llf]\iﬂ'ﬁﬂ'ﬂﬁlﬂuu']ﬁ3§']u

S =
mmuauwmmzmyﬂaiwy



85

9
[ 1 o o [ a J
FNANTNAITIY 2520 mm%wmaqugﬂwwuﬁumwimumwiuﬂaummm

aa Aa 4 Aa d 9 QsJ‘ Ad A K a o
JUADUNIUADT LLagvlllIﬂﬁﬂ@llW'JL@]@if]El’l\‘]ﬂ’]’l\‘]ﬂl’]’l\‘]i'ﬁﬂq\iul@'iJl’fJiJW“]f SEAAITUUHIUUDINU

v v Y
A T A AN G AT

o

[ F4
o W.Al. 2526 A01TUINATTIULHIRIAVRIAH I TOII5 N (ANSD) TAneds

¢ 3 i, !
AUENTITUNT (BN ] gﬁull'llﬁﬂﬂ']‘ﬁu@u']ﬁiﬁ']um@\iﬂ'ly']@ ADUT N.F. 2532 HIATITU

9
3

danan lasuniserydailu ANSI X3.159-1989 "Programming Language C" #4n1113udliingn

Y KR 1 I a = A = 3
91D NT UM B O UTY (ANSIC) NMEIBUINTIIU UIDNTYIUR9 (C89) 11!‘].I"Nﬂiﬂ

dio WA, 2533 p9ANTTEHINLINANIRBMINNTTIU (ISO) 1T e NNATTIU

A 9 A o I B 3’ 3
ueudd (wieumanlasuuilainsdagiluun) uuilu ISOMEC 9899:1990 4a119A5INGN

E'

=4

~ ' = A =) U 3 o U = % = =
i3on1101e1 e Ty (ISO C) 15971190 (C90) AIUUAI "H89" NV "H9I0" IINNIYNINTH

Tdsunsu@enny

= M Y o = = 1 9 =\ (] 4
LL@HGB"I,N]IQWWHTNAI@ﬁiIHﬂ'IH1cﬁiﬂﬂlﬂﬂlﬂﬂ@ﬂ@@1ﬂlla3 MUBULFUBDINNITUINTTIU
v ad = = 1 o a o I
UYNFI0U Llﬁﬂﬂﬂ@ﬂﬂ1uﬂ1ﬁ5§1uqﬂigﬁ%’ ﬂTiiUL'E)T?J"I@ﬁjﬁ?‘lﬁ%ﬂﬂ“lf”l@]ll'lﬂilll]iq%ﬂu

U a dg} S A U d‘ 1
WIATIUTEAUTING LﬂWIJ‘Llﬂ'IfJ[lLHJLﬂfJ’Jﬂ‘]JVILWEJLLWiiJW]iﬁWHll’EJIGB

= ] ] A A P s
?‘QMQWNWEIWUQGUENﬂ58U'Juﬂ’liﬁ'ﬁ'Nll']@]'iﬂ’luch/iﬂ'l‘H']"]5?1@LW’E)ﬁ'§1\‘1“]5L°]J@5L“]§§]“Uf]\‘]

J I [ 1 Ao 1 g £ o 1 o
MBUALDUADITY WATNNTTUAUANHUSAN 9 ‘nENVlJJnJu‘wNﬂﬁmuuzumaﬂum

Y o A g9 A S v A
ﬂﬂlgﬂﬁiuﬂ15u1ﬂ§j§1uulﬂi')llﬂﬂ!aﬂ‘]&lﬂwﬁﬁWﬂﬂi%ﬂWilWﬂJHﬂNW@ﬁﬂ WQﬂ‘BHTWﬁIWVlﬂﬂ (BuU

v '
NNAMBIFNAANAD), 2% void, T995UNIIABBINDIDU (locale) LA FADAVILAINA, AT

o

Y] [ 1 4 ] o o (% a 4 A
Usvilysdilszunaneuldaiu Noedusiusdmiumsdsemamsilinesgniiudun 19

A [ ~q Y = @ @ Y1 = J A=K vy ¥ A
L‘ﬁll@uﬂUZﬂLLUUﬂﬁlcﬁﬁluﬂWBWGﬁwaﬁwaﬁ !Lll’:l'lﬂTilfllﬂul!ﬂﬂlﬂllﬂu@‘I@Wiﬂﬂ\‘]ﬁ’]ﬂ’]ﬁﬂi“ﬁﬂﬂ!wa

v 9

Y o Yo v 9 o Aa
mmmﬂu"lﬂﬂmwﬁﬂuﬂuumaﬂum

U

9

A N o % g C3 v A 1 |z:' =
MFuNsnesossuluaulaldsunsyluilegiu nazsiamwaaiulnanieu

]
E4 9 Y E2
v A

= ISq YA L= A A d? Y = F
ﬂlunﬂauuﬂi%wugmm%mquu Iﬂilmillﬁlﬂ 9 Vll.sllfluelluﬂ'lflﬂTH'l"']ﬁﬂﬂij}’]l‘ﬂﬂﬂlli

a v 2 Vo 4 7 o Y 1 9 J < £ o
ﬁllll@li”lu:]”lelluﬂgﬂll315@“351@ il$1/]1\11ullﬂﬂfn\‘li;]ﬂ@]'E)\‘]']J‘L!LL‘WQ@]W@ﬁuiﬂﬂ@nllﬂ?ﬂﬂ?ﬁ/‘l@luﬂl

A Y @ [ Ao w ] o 1% ] 09/’ 4
ﬂﬁ%ﬂ“]ﬁﬂﬁ@ﬂﬂaBQﬂUﬂ181Hﬂ5W81ﬂ5V]ﬂ1ﬂﬂ ‘W1ﬂ]11|5$1|ﬂ§$3\u%uuu Tﬂﬁuﬂill@”lm!ﬂﬂ"lﬂ

4 £ A9 [ [ £ 1 qgll [ d‘ 9 ~ 1

mwzuusnaaasuriersenleauladmtaniv @ummmmﬂmﬂﬂamwﬂu

] S 1 =y v 9q Y3 A A o 1 vAa
ll”lﬁii”lul‘]ﬂ!"laUiTiﬁ?H@]ﬂﬂi%ﬁWUﬂi”lWﬂﬂ']JPﬂG]fﬂﬂ NIDANUFOUUADTUUALRNIZUDI




86

J A o = 1 A Y a a gy A o v 9 J
uwaanesursoaanil 9 !,GlfuleLﬂﬂVlll,Vl%3\1511ﬂﬂcﬁuﬂ‘llf]ll“aﬁﬁf)ﬂWﬁaWﬂ‘Usll@ﬂ;JJall‘Uﬁ

. I
(endianness) na

Ay A

' o o J 4
Gluﬂiil!‘ﬂﬂﬂﬂlﬁ@ﬂ’Nﬁ?i’ﬁgllngﬂllﬂa9%}’381@’JLL“]Jﬁﬂ']HV?ﬁJW]iﬁWuﬁ?fJﬂTH']LﬂLLfJuﬂ’f)']‘i
= 1 1 d! 9 ] Y ] Y] []
Fod1aladanis mylguulng __STDC__ mmmGmaﬁlmmm&miwﬁmummgmuaz
1 4 4 o & J [ A Y & = ] & A~ IS
AIUALDUADITODNIINNUY mgﬂuﬂmamgmw"lmﬂﬁﬂmﬂamwmmmwwﬁlumyw

AT
=
NIBIH99

o o q. 9 & = Y Y o o A
wasnnszuiumsh ldiduinasguvesweud/le Teudr dosmuanuddnaily
Vo £ A A o @Y o v 1 w 9 o Y
pg915zezMH Y Tuvaz g ndanaamainealnlsanunsnewilmiuinasgiu
% A a J 09.1’ { ) o 1 A 4
YouLI09 MIMMANNYNUIASIN 1 FMSULNATFIUMBTINOINT T WA, 2538 tiNoud T
' F4
T0AZIBIALINYALAZINNNMITOS ULABNUTZAING IHNNTY ADNINATTIUNBITYNIS o
Fosdaualviuazii hlgmameuns 1ISO/EC 9899:1999 vongensismauly w.a. 2542 &4
% Y KX = -dyd A a d 9 3 .
1NYND19D9I "F99" (C99) MAIFINHUMINUANNYINUNIAITWATITAY Technical

Corrigenda 11991141103 1M ITAINaquanazAIuaN TABNgH ISO/IEC JTC1/SC22/WG14

= 9 o @ 1 a Jd o L & .
ﬂ'l‘HT“l)’99u1ﬂLLu$uWﬂﬂ‘laﬂHﬂ!%iﬁﬂJﬁﬁWﬂﬂﬁ$ﬂ15ﬂTﬂ WaNTUUUVUNTN (inline function)

wiiadoyalnanalewiia (15U long long int 1ag complex 115UIIMIUTIFOU) UDIS I

Ia 4
AN 18 (variable-length array) 1315015 N3 uAL15 18 (variadic macro) HagviuIY

9

£ o AR 9y g =} QA A = v v 2 v 1
mqiuwmmwwmuwuma AIAUBDUMBIUBNUDAWITONHIFNATNAT BIUANHUSTIU
Y
3

Tnajmeiaun Budailudivvoesvesdtlanudvais Tsunsy

=S Y o 9 9 v o =S I~ 1 1 130 o dg’ 1
MF99e N laupudounasnunudooiiudiulug uandinauinaiuluiadyy
1 a ] an g . 1

Tagmwizmsiszmealag liszywia vz lignavuaiui int 8nae 11 uuTasuasgiu

_STDC_VERSION _ nilenuaiua2ea1 1999011 totanInsnaiusoasunu1E99 vzl

= S o a

~ @ A ] [ @ 1 ~ < o
VY Y G]S“Hﬁ@]ﬂif] uazmuﬂaiﬂmﬂimu £) m‘mmﬂmaﬂymz“lwmmmmm%tﬂummu

Y
INHTDNINUALAD

= 4
MUY LIDNY



87

d’ =\ 1 o d! Q‘ 9 d? tﬂ' [ A 1 d! ~ tﬂ' 1 [
1o N.A. 2550 Mﬂquﬂ’]ﬂ’]uﬂuﬁlﬁﬂﬂumULW@ﬂﬁﬂﬂﬁ;ﬂuWﬂﬁﬂWUﬂ’]HWlﬂﬂﬂzu “ﬁﬁliﬂﬂ‘]ﬁ)ﬂﬂ?ﬂu
3 1 ~ 4 dyo/ a [ A o w A
WUN1eNsN "slona" (C1X) AMENITUNTUTUDULUIAANN €] INDIINANITLADN

auanyug nainds bimelimsnagouianuneu
Y
M3 15

= 3 9 (% A & = %
maveuTdsunsuszuutlums lsnunanueamu® ¥asau lddemswann
Aa ua 4 o @ A o v F Ay
szuviamsuaz Tlsunsuilszgnaszuuiledn iWesnnanvazmmzduilundeanisgn

Y NYY o 1 1 A ) Yo a a o v @
5'.]3JLGU”Il1'Jﬂ’JEJﬂu RIZANIS 2! ﬂ'J”IllﬁTlﬂﬁﬂiulﬂa@uﬂTﬂl’lﬂﬂUﬂi%ﬁ‘ﬂ‘ﬁﬂTW%@ﬂiﬂﬁﬁuﬂﬂﬂ

A s s

anvasn lumsidtaneguetesauingzly ANEI0I509 type punning Ve 1¥d M

U
]

ANMUAINMIMINDIToNan MUA 13INMEUDN HAZANUADINTNSNENTTZ VLYY

U

Waud mudaunso e Tdsunsudulad Inelda3 lodlu tnand" ieuanideu

] A o acd s s s @ 1 { o
fﬂiﬁuﬁﬂﬁigW'JT\TL'JULLBTJWﬁLﬂ%H lﬂﬁ‘V\IlfJﬂi LSt I il ﬂi]i]f]ﬂ”l\‘lﬂf]”lﬂﬁ‘ﬂflﬁjlﬁﬂﬂ

= A S a J A J A < 2 J '
MEIBUNUNITUNBIBUNOTNTAADT AOAINSI LEDYTATN uazmmaau"lmmms

A Y o A A I a o
nJasJuu'iJaﬂuamwu:}ﬂaammmsmmmm LUE’Nﬁnﬂlﬂu‘ﬁiﬁﬁlﬂWﬁJ@ﬂﬂTHTﬂi’)iJll‘WLﬂi’)i

navInmMseoniuluszaunieunaazlszansnmuesnud siild
Y Y o W A 1 A v @ d?’ 4 S o 1 1
awlaTisunsy dawladias Tausan q vesn oy dnianniudremud ded1asu
Y 1 [~ o [~ 4 1
auaTdsunsunin lolavane Talsunsudadoyasoniilusiameddunwinais iods

1 Y o S 1 @ @ ad
aolv 3L!ﬂﬁ1ﬂillﬂﬁﬂﬂ1ﬁ1%ﬂﬂqﬂ fﬂiWﬁNu1ﬁ’1€lﬁﬁﬂﬂl@ﬁﬂ1‘]ﬂ1ulw1/l’é]u MHUNTA 5 UATHNIWN

9
%

= = 2 v =~
BN MNUNAY NV UV UAIINTHY

=)

a a o o a o A o a s A
flTHW%ﬁﬂ3Zﬁ"ﬂ‘.ﬁﬂ']Wﬁﬂ’iiUﬂ@NW?LﬂﬂiLﬁ@QWUﬂWUUﬂ!Lla5'31/]811?[1’6’{@5 Lﬁﬂ\‘lﬁﬂﬂ
Y v v H
ANNAUNABIA TITNINAVOINBITEAUM FITUTIAVeIMEITIgnIla nazlidiu
a s = o v =~ ° a %
ﬂﬂl@lﬁ1ﬁ@lﬁﬂﬂalullﬁU§1§1ﬂﬁijj1u ﬁ']@EINGUfJ\‘lﬂ131‘§ﬂ1y1%1uﬂ1uﬂ1u3mllﬁ$'J“Vlfﬂ?ﬂﬁﬁi

1T ag A A J a <]
IYUHAUBDUN ”lamﬁmmmﬁmmmmg UUINBDLUUANT LUALAY LS

= S qua ' o q ¥a A = A )
ﬂTH']“]fU']\‘]ﬂiQGlGD'HJUﬂTH133“31\1ﬂﬁ1\11uﬂ'lﬁcl/]'lﬁlﬁlﬂﬂwaell@\jﬂ'ly']@u lluaﬂﬂu@1ﬁ]1“ﬁ

A ' A 9 Y A I 1 = 1o & Y o @
INDANUTEAINADNITIAAD LYY Tﬂﬂiﬁﬂ?‘ﬂ”l"])’!,ﬂuﬂiyﬁzﬂﬁlﬁﬂaﬁ GBQIINQTLTJHGI@QWGJJHWYJ

Y o d' [y d' 9 =\ dy ] a A a A = =
ainsrauuuzannsos audalusunsunlsmealunietigu dad unuda 3ev® anan

& v 1 < ~ A g = 1q 1
Hae3nan Lﬂu@m ﬂfﬂ\‘llliﬂ@nllﬂ”l‘]eﬂgﬁg]ﬂ@@ﬂmJiJEJWLWBL‘]Juﬂ”IH”IL"IJEJ‘L!ITJ?LLﬂiEJ hlll‘lclf



88

9 ' o

@ [ < '
ﬂ1y1lﬂ1ﬁu1ﬁlﬂlﬂ\‘]ﬂﬂllﬂajﬂﬁllﬂﬁu %QLﬁNWgﬁllu’fJEJﬂ'J'IﬁTﬁTUﬂ151%}!ﬂuﬂ1915$1’731\1ﬂa1\1

Y

9 dyo 1 [ 1 d‘dd S =S v %
mam&gwaum"lﬂqmﬁwmmmy13$mNﬂawaugmuummmw myw”luuﬁ"luuﬁ

9

v ] A ' A 9 a o vq ¥ 1 A =~
Wal“]f‘lluﬂﬁﬁlal“]fﬂTH1“]5@ElNL!Wﬁ‘ﬁa1EJLWfJﬁ3NLL®1JWﬁLﬂG]5uﬂJE)\‘iﬁﬁlﬂf!f)\‘i LL@LNE]!LEJ?JWQL?]

9 9

@ 122 [ 1 v @ 9 o A Ao kY [ ] = v v
Fulvigyu ﬂﬁWﬁNuH“ﬁu1!Llllﬂﬁ]%Eﬂflulﬂ“VIﬂUﬂ'l‘théJu‘VIW@JUWNWWJEIﬂH UMW AT WA

a9

=\ 4 a a I Y
MEIF$151 Mu1IFuAn 1Wuau



¥0 - wnana

. =) Y a
Ju aou Uina
sz Iamsanun

JEAUNTEUANY

sz 3amsineusu

90

1] EJQ
5"’ eh) El
‘u
=) Q‘/
WLETUNN 1sulseamans

3 @a1AN W.A. 2532

% =
YsuAnyInoullale

~ = =2 9 Y
TiﬂlﬁEJMLG]?EJEJQ@]?J?IﬂB"IH@ﬁJLﬂa1 N.7.2550

WinAnyuan@eu fU Institute OF Technologist

(Monotsukuri University)

TESA TOPGUN RALLY 2009 U®4Thai Embedded System Association
Robot Design Contest 2009 03 guding TuTad lanzuaz Jaguimna

1Az PWIAINTUUNIING A



	01_cover
	02_ปกในหน้าอนุมัต
	03_บทสรุป
	04_กิตติกรรมประกาศ
	05_สารบัญ-
	06_บทที 1
	07_บทที 2
	08_บทที 3
	09_บทที 4
	10_บทที่ 5
	11_เอกสารอ้างอิง
	12_ภาคผนวก
	13_ประวัติผู้วิจัย

