’5\ IIIIASTERS e

MASTERsConference AR NN RN RN RN RN NN RN RN RN RN RN RN N NN NN R IR RERRRRIRNEN

|

Transitioning to MPLAB® X IDE

Author: Rob Ostapiuk
Microchip Technology

— — — et}
© 2012 Miero echnology-Incorporated. ights Reserved. — 1601 MPL




'M||:|=|n|:|-|||= | Objectives

o Show the differences from MPLAB® IDE 8
o Configure tools and compilers

e Create and convert projects

e Work with new project features

e Build, program, and debug projects

e Work with the new editor

e Work with the new navigation tools
e Customize the interface

e Explore some brand new features




MICROCHIP
MASTERs 2012

e Rationale

e Major Differences

o IDE Overview

o Lab - Create a Standalone Project

e New Methods and Feature Tour
e Projects, Editor, Debugging and more

e Multi-Project Notes
e Resources
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Rationale

Why make such a big change?
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e MPLAB IDE 6-8 code base has run its
course:

IDE lacking several modern features
Difficult to add many requested features
Not easily extensible by 3" parties

_acking some infrastructure for advanced
nigh-level language development

e Limited to the Windows platform




e Rationale

Why the NetBeans IDE?

e The new platform provides:
e A mature IDE proven through years of use
e A modern IDE with all the latest features

e A well documented, extensible
architecture

o Many requested features already present

o Architected for high-level language
support

e Runs on Windows, Mac and Linux




e Rationale

Why the NetBeans IDE?

e The new platform provides:
e A rich ecosystem of plug-ins

e PC and embedded development in same
IDE

e File structure that doesn't require IDE

e Many new features not previously
available in MPLAB® IDE
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C Compilers for MPLAB® X IDE

The new, simplified compiler offerings
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MPLAB C30/ GCC Based MPLAB C32/ GCC Based

HI-TECH® PICC Based

MPLAB XC8 MPLAB XC16 MPLAB XC32
8-bit Compiler 16-bit Compiler 32-bit Compiler

PIC10, PIC12, PIC24,
PIC16, PIC18 dsPIC30, dsPIC33

CCl - Common Compiler Interface

No cost, production worthy, optimizing compiler, community support

Sic=li[eEl el Entry level price, more optimization, access to priority support

e {=553[e]a =18 Full price, whole program optimization, access to priority support

Sise
1601 MPL
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Major Differences

An overview of the most significant
changes over MPLAB® IDE 8




Major Differences

MICROCHIP )
ASTERS 2013 USB Drivers

MPLAB® IDE 8

m ICDs and MPLAB REAL ICE™ in-circuit emulator
use proprietary drivers

= PICkit™ programmer/debugger uses standard

HID driver EI -\} MicrochipTaols
=< Microchip 'MPLAB REAL ICE

MPLAB X IDE

m ICDs and MPLAB REAL ICE™ in-circuit emulator
use open source drivers

EI-\} MicrochipTools
= WinUSB on Windows b~ Micrachip WinUSE Device

m LibUSB on Mac and Linux

m PICkit programmer/debugger uses standard HID
driver
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QR Cammiinieceatinne | inlkk with Hardwara Tanle
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MPLAB® IDE 8

m Link established when tool selected or workspace
opened with tool already selected

m Link severed when MPLAB IDE is closed

m Linkis always on while tool enabled

MPLAB X IDE
m Link established when debug session started

m Link severed when debug session terminated 0
m Linkis always off except when actively debugging

(By Default)
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e Tool status can
be refreshed
without being In
a debug session

o Open the project
dashboard from the
main menu:

Windows » Dashboard

© cClick on the
Refresh Debug
Tool Status icon

= © 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

ne |l ink with Hardwara Tanle
I b=l EIIN VWVVWIGIEIE | IGATL VMYV WAL o 1 NI IID

: Lab1 - Dashboard < # |: main{) - Navigator

@
B

23 % Lab1

=t @ Device
‘ N -GG PIC24F1128GA010

i 88 Checksum: OxFBCC

& D{f Compiler Toolchain

----- D{f C30 (v3_31) [C:\Program Files (x8a)\Microchipimplabc30Yy 3. 31%hin]

= ﬁ Memory

ﬁ RAM 8192 (0x2000) bytes
{ 0% ]
[ RAM Used: 0 (0x0) Free: 8192 (0x2000)

{mm RAM Reserved: Production Image

a ﬁ Flash 44030 (0xABFE) words

..... { 0%

----- i-[m8 Flash Used: 0 {0x0) Free: 44030 (0xABFE)
----- ‘...[f Flash Reserved: Production Image

E—j{] Resources

[ Program BP Used: 0 Free: 4
i DataBF Used: 0 Free: 4

I:| Data Capture BP Used: 0 Free: 4
‘-0 5W BP: Disabled

=k ﬁ Debug Tool

----- 6 Inactive Connection: Real ICE: JITO72093517
D &) Versions
--==C Firmware Suite Version: 01, 27.04
o= FPGA Version: 02,02.20
.= Algorithm Plugin Version: 01.15.05
--= 05 Version: 01, 14,22
=D voltages
--={[ REAL ICE VPP: 3.2796
=L REAL ICEVDD: 3.4016
= Target YDD: 3.285625
=B Device Identification
L.m=iC Device Id: 40d0000
.= Device Id Revision: 3002

1601 MPL
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MPLAB® IDE 8

m Projects contain:
m Basic project settings, project files and locations, target device

m Workspaces contain:
m Open projects, window placement, build and debug tools

MPLAB X IDE

m Projects contain:
m Everything — no workspaces needed

m Project Groups:

m List of projects to simplify opening up multiple related projects
that are frequently opened together




w2 Major Differences

Preinr"l- Filae and Striictiira
va‘ I 1IN UATITW WL VIWwLWTL W

MPLAB® IDE 8

m Projects and workspaces represented by
individual files that may be double clicked to
open the project or workspace:

m  “.mcp (project)
m  “.mcw (workspace)

MPLAB X IDE

m Project represented by specific directory
structure containing XML files

m There is no project file to double click
m Project must be opened from within IDE




L Local Disk (C:)
__mTT

] TLS0999 <= Project

Location (User's choice)

[:l build
D default

-

D production

} Intermediate Files (*.0, *.0.d)

} Output Files (*.elf, *.hex)

@ nbproject
m private

© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— -

Created by MPLAB® IDE

} Project Settings / Configuration

S
1601 MPL

\

4

This is the project name

( @ Labl <=—= Project Folder - Source Files (*.c, *.h) €= Created with project

(Existing folder used if
name is same)

> Created by first build

- Created with project

Slide 16
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MPLAB® IDE 8

= Not all tasks required a project:

m Import Hex File
= Quick Build

MPLAB X IDE

m All tasks require a project:
m Import Hex File » Create “Prebuilt” project
m Quick Build — not possible from within IDE

. oo A
© 2012 Microchip Technology Incorporated. All Rights Reserved.——— 1601 MPL
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MPLAB® IDE 8

m Debug/Release combo box must be explicitly
chosen for the desired build type

Debuq |*~'*
Release

Debug V¥ Build All

MPLAB X IDE
m Debug/Release implied by specific build command

\

'F Build (Make) Program Target

Release
@ Clean and Build (Build All)

Debug | [§ Debug Run Project
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Legacy tools NOT supported by MPLAB® X IDE

= ICD 2 (2002) No new device support since September 2010
= ICE 2000 (1998), ICE 4000 (2003)

= PRO MATE |1l (1996)

= PICSTART® Plus (1997)

MPLAB X IDE — Current Tools Supported

= MPLAB ICD 3 (2008), PICkit™ 3 (2008), PICKkit 2 (2005)
= MPLAB REAL ICE In-Circuit Emulator (2006)

= MPLAB PM3 (2004)

= Starter Kits...
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Overview

A quick look at MPLAB® X IDE's
components
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IDE Layout

File Edit View MNavigate Source Refactor Run Debug Team Tools Window Help

[PC:OKO || ||dcn ov z ¢ oab sab IPO ”

:[Q| Search (cul+)

: Projects @ % |; Files | Classes

StartPage | %] MainDemo.c |

EEE

B[ GOLDemo PIC24
£ Header Files

[ Library Files

[ Linker Files

G+-([F Object Fies

E—}-E?=-| Source Files

Board Support Package
Common

Display Driver

Graphics
ChineseFonts.c
CustomControlDemo.c
MainDema.c
Monofont.c

Pictures C30.c
SideButtons.c

EB-8-_ATFEB e

: GOLDemo_PIC24 - Dashboard L

%5 GOLDemo_PIC24
EI@ Device
i PIC29F1128GAD10
48 Chedksum: 0xF8CC
H Compiler Taclchain
"ﬁ’ C30 {v3_30b) [C:\Program Files\Microchipmplabc30ty 3. 30bbin]
1[5 Memory
=[5 RAM 8192 (0%2000) bytes
HE 0% ]
RAM Used: 0 (0x0) Free: 8192 (0x2000)
. RAM Reserved: Production Image
(= [ Flash 44030 (0xABFE) words
0% ]
1 Flash Used: 0 (0x0) Free: 44030 (OxABFE)

= -@ Resources
O Program BP Used: 0 Free: 4
O DataBP Used: 0 Free: 4
[ Data Capture BP Used: 0 Free: 4
[0 SW BP: Disabled
(-4 Debug Tool
B ﬂ Inactive Connection: Real ICE: JITO72093517

780
791
792 | -
793
794
795
796
797
798
799
200
01
202

WCRD GCOLDrawCallback (wvoid)
E ¢

DWCRD
BYTE
BYTE
static WORD
OBJ_HEADER
SLIDER
LISTBCX

static prevlick = 0;
1;
0;
wDelay = 40;
#pOby = NULL:
*pSld:

*pLb;

static direction =

static arrowPos =

#if !(defined(_ dsPIC33FJ128GPE04_ )
04
805
&6
2807
a0g
&09

static DWORD
WCRD

prevliime = 0;
i

if (GOLFindObject (ID STATICTEXTL)

h for progress bar

= positi custom control demo

nge text in Win

date and time

|| defined(_  PIC24HJ128GPS04 )| |defined(GFX_PICTAIL_LCC))

keeps pre 1z value of time tick

check first of the objects for the time display is already created.

1= NULL) {

«| m

i Qutput

SEEPROM_Test (Build, Load, ...) x | Debugger Console x | REALICE x | Configuration Loading Errar x |

Connecting to MPLAB REAL ICE...
01.26.92
DPIC1EF

Firmware Suite Version

Firmware type

Target detected
Device ID Rewvision = 0x7

Programming-. - .
Programming/Verify complete

Running

Halting...
Target Halted

© 2012 Microchip Technology Incorporated. All Rights Reserved:.
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Main Toolbar

© 2012 Microchip Technology Incorporated. All Rights Reserved: 1601 MPL 22
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— Projects Tab

% ChineseFonts.c

@ CustomControlDemo.c
Monofont.c

E'] Pictures C30.c

E'] SideButtons.c

© 2012 Microchip Technology Incorporated. All Rights Reserved: 1601 MPL 29
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FilesTab

] Makefile

© 2012 Microchip Technology Incorporated. All Rights Reserved: 1601 MPL 24
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BTN_DRAW _STATES
BUTTON
BYTE

© 2012 Microchip Technology Incorporated. All Rights Reserved: 1601 MPL 2
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T | Project Dashboard Tab

i PIC29F1128GAD10

Compiler Toolchain
Eﬂ' C30 {v3_30b) [C:\Program Files\Microchipimplabc30'y 3. 30bbin]

RAM Used: 5700 (0x1644) Free: 2492 (0x9BC)
RAM Reserved: Production Image

lash Used: 43336 (0xA948) Free: 694 (0x2B6)
lash Reserved: Production Image
Resources

ﬂ Inactive Connection: Real ICE: JITO72093517

© 2012 Microchip Technology Incorporated. All Rights Reserved: 1601 MPL 26
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T r— File Navigator Tab

BOTTOM_NORMAL
ETN_ORIGIN_X
BTN_ORIGIN_Y
CB_ORIGIN_X
CB_ORIGIN_Y
CC_ORIGIN_X
CC_ORIGIN_Y
CUR_BAR_SIZE
CUR_BRD_BOTTOM
CUR_BRD_LEFT
CUR_BRD_RIGHT

#- CUR_BRD_TOP

T ChineseFontsfontref.h

(@ CreateCustomControl()
(@ CreateDateTime()

© 2012 Microchip Technology Incorporated. All Rights Reserved: 1601 MPL 27
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B-3-tPEBfres | ale m|LuE
790 - m
83 lf this function returns zera. =
F92 = LA E LT EEEELEELEEE
793 WCRD GOLDrawCallback (void) =
794 [ ¢
745 static DWCORD prevlick = 0; // keeps previous wvalue of tick
796 static BYTE direction = 1; // direction switch for progress bar
797 static BYIE arrowPos = 0; /{ arrows pictures position for custom control demo
798 static WORD wDelay = 40; // progress bar delay variable
7499 OBJ_HEADER *pObj = NULL; // used to change text in Window
200 SLIDER *pS5ld; // used when updating date and time
a01 LISTEOX *pLb; // used when updating date and time
802
803 [ #if 1(defined(_ dsPIC33FJ128GP804_ ) || defined( PIC24HJ128GP504 ) ||defined (GFX PICTAIL LCC))
&04
205 static DWCORD prevliime = 0; // keeps previous value of time tick
g06 WCRD i
807
808 // check first of the objects for the time display is already created.
809 if (GOLFindObject (ID_STATICTEXT1) != NULL) { -
{1[

Editor Window

> 2012 Microchip Technology Incorporated. All Rights Reserved:
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Editor Toolbar

© 2012 Microchip Technology Incorporated. All Rights Reserved: 1601 MPL 29
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Glyph Margin

© 2012 Microchip Technology Incorporated. All Rights Reserved: 1601 MPL 30
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Error Stripe

© 2012 Microchip Technology Incorporated. All Rights Reserved: 1601 MPL N
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Output Window

GOLDemo PIC24 (Build, Load) x

sddress maximum length

OxlZ8c {3000)
Oxledd Ox3bc (2432)

Maxirum dynamic memory (bytes): 0x1574 (5432)

"C:\Program Files (x886)‘\Microchip\mplabe304%w3.30b\bin"\\pic30-binZhex dist/default/production/G0LDemo PICZ4 X._production.elf —omf=elf
make[2]: Leaving directory “C:/MIT/TL50933/LabZ/Graphica/0Object Layer/G0LDemo PICZ4_3
make[l]: Leaving directory “C:/MIT/TLS0333/Labl/Graphics/Object Layer/G0LDemc PICZ4 X

BUILD SUCCESSFUL ({(total time: 18s)
Loading C:/MIT/TLS0559%/LabZ/Graphics/Object Layer/GOLDemo PICZ4_X/dist/default/production/G0LDemo PICZ24 X production_hex. ..

Loading completed

4 LIS

© 2012 Microchip Technology Incorporated. All Rights Reserved: 1601 MPL 32
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How to switch USB drivers

Swapping drivers between MPLAB®
IDE 8 and MPLAB X IDE




MicRers How to switch USB drivers

o Plug-in the hardware tool

Before you do
anything else:

Plug in your MPLAB®
REAL ICE™ in-circuit
emulator or MPLAB ICD
to a USB port on your
PC.

The driver cannot be
switched unless the tool
is plugged in and the
existing driver is loaded.

N
© 2012 Microchip Technology Incorporated. Alt Rights Reserved. 1601 MPL




Select from the Windows /

Start menu:

» All Programs / Programs
» Microchip

» MPLAB® X IDE

» MPLAB Driver Switcher

. Games

. gedit
. G
. Luxology

. Maintenance

. Microchip
) Microchip Application Solutions Use
r—"’:ﬂ Readme for MAL v2010-10-19

. Graphics Library v2.11
. MCHPFSUSE v2.8

. MDD File Syslern w1 2.7
. MWI{IM) DEv314

. MPLAB C32

. MPLAE X IDE

B MPLAB driver switcher

B 171 4R X IDF hetas
&2 Uninstall MPLAB X IDE betaS

. mTouchCap Library v1.21
. Smart Card Library v1.02
. TCPIP Stack v5.31

Microsnft Office
. MotionArtist 3.0

1

Back

1601 MPL

Naruments
Pictures

LY

Computer

Control Panel
Devices and Pninters
Default Programs

Help and Support

35
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MICROCHIP How to switch USB drivers

e Select tool and driver

e Select tool whose driver
you wish to switch

G Choose desired 7ol Group Driver Selecton

Tool Group and Action: Group Driver Selection to be Applied:
1 Real ICE : Setup for X
MPLAE 3 MPLAE ¥ Do Mot Ch
d rlve r 1CD3 : Mo Change HURSE R

PM3 : Mo Change - ’—I
PIC32 5K A Mo Change e « . Apply Al Close
G Click

Make sure the tool you want to switch is plugged into

| ApplyAll | R

— = — i . — .,
©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL 36
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MICROCHIP How to switch USB drivers

Q Switch Complete

It may take a couple
minutes for the change to
be made.

—Tool Group Driver Selection

. Tool Group and Action: Group Driver Selection to be Applied:
When the driver has been S h MPLABS  MPLABX DoNotChange
switched successfully, you PIC325K £ No Change OF @ * oty Ml | dloce
should see No error in the

Make sure that the tool you want to switch is plugged into your system.

output window.

Real ICE driver being setup for MPLAB X. Please wait (this may take several minutes). ..

4o ermor

— —— — = : 0
e s o
© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— 1601 MPL
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How to configure a C compiler
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@ In the window
that opens,
select the
Embedded
category

G Select the Build
Tools tab

© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

BB A m oo
Embedded

Fonts & Colors Keymap clc++

General Editor

Build Tools | Praject Dph'onsl Generic Seth'ngsl Suppressible Messagesl Dther|

Miscellaneous

Toolchain:

i Fom A Pl

C18 (v3.40) [C:\Program Files {(xt
C30 (v3_23b) [C:\Program Files (;

C30 (v3_30b) [C:\Program Files (—
C30 (v3_24) [C:\Program Files (x:|ﬂ
C30 [C:\Program Files (x86) \Micrc
C30 (v3_30) [C:\Program Files (i _

"

)

Default

Type: HI-TECH PICC18-PRO
Base Directory: |C:\Program Files (x8&)Wicrochipxc8lv 1. 00%pin

C Compiler: C:VProgram Files (x88)WMicrochippcs'v 1. 00\bin\picc 18, exe

Assembler: C:VProgram Files (x86)WMicrochipecsv 1. 00\bin\picc 18. exe

Make Command: | C:\Program Files (x88)WMicrochipWMPLABX \anuBins\Gnuwin3 2 binmake. exe

Scan for Build Tools

1601 MPL

oK

|[Lconcel |[ e |

39
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to configure a C compiler

€©) Restore Defaults

€ Click on the( Scan for Build Tools | button

If the window gets % B & @ &
po p u I ated With yo u r Build Tools | project Options | Generic Settings | Sup:es:ible Mess::a:omer|
iInstalled compilers,

C18 (w3.40) [C:\Program Files (x§ *
30 (v3_23b) [C:\Program Files (: Type: HI-TECH PICC18-PRO

th e n O u a re d O n e €30 (v3_30b) [C:\Program Files ([ Base Directory: |C:\Program Files (x86) Microchip c8\v1.00\bin
- C30 {v3_24) [C:'\Program Files (x:|j

[ ]
C30 [C:‘,Prograr.n Files {xBE?l‘J\‘IiG'(I C Compiler: CiProgram Hiles (xse)Microchipipcsty 1.U0\min\picc 18, exe E
002 ciprogen e =
If a compiler is not
found, continue to ?
step 3.

Assembler: C:¥Program Files (x86)Wicrochippecgy 1.00bin\picc18.exe
2

] Make Command: | C:VProgram Files (x86)Wicrochip\MPLABX \gnuBins\GnuwWin32\hinmake. exe

Default

o] [Cemnt ) (b

©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL Slide 40
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General Editor Fonts & Colors Keymap cfc++ Embedded | Miscellaneous

Buid Tools | Project Dpﬁonsl Generic Setﬁngsl Suppressible Messagesl Oﬂﬂer|

Toolchain:

C18 (v3.40) [C:\Program Files (xé *
30 (v3_23h) [C:\Program Files (: Type: HI-TECH PICC18-PRO
C30 (v3_30b) [C:\Program Files (| Base Directory: |C:\Program Files (x85)Microchipxc8y 1.00%bin
[C:\Program Files {xitl
ram Files (x86)\Micrc L Compiler: CiWrogram Hles (xse)\Microchipxcs iy LUmbin'picc 18, exe
[C:¥Program Files (i _

Assembler: C:\Program Files (x86) Microchiplpca v 1.00%binlpicc 18, exe

Make Command: | C:\Program Files (x86)Wicrochip\MPLABX \gnuBins\Gnuwin32binmake. exe

Scan for Build Tools

o] [cond | [0

©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL 41
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O Specify the base directory

€ Click on the [ Browse.. ) button and navigate to the
compiler's base directory (usually called bin)

The Type box should be Enter the base directory and type of the new toolchain.
automatically populated Base Directory: |C:\Program Fies (86) Wicrochipmplabc 3013, 23\pin
with the correct type. |t s c0 =

may be changed
manually if the type
wasn't properly detected.

@ Click on the button

. = = — ) =i
————————— g
©2012 Microchip Technology Incorporated. All Rights Reserv 1601 MPL
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© Done

How to configure a C compiler

All paths will be automatically populated

——© 2012 Microchip-Technology-Incorporated:All Rights Reserved: -

%E@@:

General Editor Fonts & Colors Keymap clc++ Miscellaneous

Build Tools | Praject Dph'onsl Generic Seth'ngsl Suppressible Messagesl Dther|

Toolchain:

C18 (v3.40) [C:\Program Files {(xt
C30 (v3_23b) [C:\Program Files (; Type:
C30 (v3_30b) [C:\Program Files {—| Base Directory: |C:\Program Files (x86)Microchip\xc8'v1.00\bin

C30 (v3_24) [C:\Program Files (}(IH

€30 [C:\Program Files (x88)WMicrc C Compiler: C:\Program Files (x88)WMicrochip'xcglyv 1.00\bin \picc 18, exe
C30 (v3_30) [C:\Program Files (i _

N PN R Assembler: C:VProgram Files (x86)WMicrochipecsv 1. 00\bin\picc 18. exe
1

HI-TECH PICC18-PRO

Make Command: | C:\Program Files (x88)WMicrochipWMPLABX \anuBins\Gnuwin3 2 binmake. exe

Default

Scan for Build Tools

o] [ | [0

1601 MPL 43
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How to create a new standalone
project
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SASTENS S0<3 How to create a standalone

e Create a project from scratch using
the project wizard

e Describe the various options chosen
in the project wizard

e Provide a platform on which you can
build your own projects
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SASTENS S0<3 How to create a standalone

o Create a new MPLAB® X IDE project

from scratch with the provided
source files

e Blink two LEDs and display text on
the LCD module of the Explorer 16
board

e Simulated by Proteus VSM Viewer for online classes
e Executed on hardware for some on-site classes
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m Procedure

- - - - — - - — D
©-2012 Microchip Technology Incorporated: Alt Rights Reserved-———— 1601 MPL Slide 47

Choose project type

Specify target device

Specify debugger/programmer

Specify compiler

Specify project name and location

Add files to the project

Run project (in simulator or on hardware)




Toolbar
MPLAE X IDE v1.00
File Edit Wiew Mavigate Source Refactor Run Debug Team Tools Window Help
u ! g [y . e - - - !-._
II O Kok I3
—, I

L]

Start Page = IFE:‘]Sln'nlitt::l"lF‘nass'e

: Projects

Menu New Project... (Ctrl+Shift+N)

File >
New Project...

Keyboard Getting Started

% Quick 5tart
n

MPLAB IDE v& Use

i Take a Tour
]

48

A
© 2012 Microchip Technology Incorporated. Al Rights Reserved. 1601 MPL
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9 Choose Project

e Under “Categories” select:
Microchip Embedded

Q Under “Projects” select:

Categories: Projects:

C e 1) Microchip Embedded
Standalone Project

=W standalone Project
L) Samples

ﬁ Existing MPLAE IDE v3 Project

ﬁ Prebuilt (Hex, Loadable Image) Project
[& Library Project

Description:

Creates a new standalone application project. It uses an IDE-generated makefile to build your
project.

) () (i)
© ciick L A 1

C

© 2012 Microchip Technology Incorporated: All Rights Reserved. —

1601 MPL
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e Select Device

e For “Family” select:
16-bit MCUs (PIC24)

Steps

Q For “Device” select: . Seboct Devie
. Select Header Family: 16-hit MCUs (PIC24)
PIC24FJ128GA010 . Sec Compler

. Select Project Name and Device:
Folder PIC24F1128DA110
PIC24F1128DA 206

PIC24F1128DA210

PIC24F1128GA00G

PIC24F1128GA003

PIC24F]123GA010

PIC24F1128GA 106

PIC24F]123GA 103

m— - - el — - - b o
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Q Select Header

No headers are required for
the devices used in this
class. Select Header

. Choose Project
Leave th e box u n c h ec ked . . Select DeuigJ:e * OPTIOMAL: Please select an associated debug header if present
Select Header
Select Tool
Select Compiler
Select Project Name and
Falder

Supported Debug Header:

A debug header is a device made espedially for debugaing. It provides
extras pins and in some cases extra debugging capabilities.

<Back | [ Next> || fnish

Click

- . @
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9 Select Tool
e Select

Real ICE SN

If using a hardware debug
tool, select its serial number

Select Tool

Choose Project

Select Device

Select Header

Select Tool

Select Compiler

Select Project Mame and
Faolder

|| Hardware Tools
-0 PICKIt3

- PM3

- Simulator
00 PICKit2

as seen under REAL ICE on
- ICD 3

the right. -0 Real ICE
-0 ICD 2
- | Micrachip Starter Kits

@ Starter Kits (PKOE)
Ly MICROSTICK

Einish

O ciick

1601 MPL 52
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e Click on the compiler's
version number below

Select Compiler

the name of the compiler
you are using. . Choose gt

Select Header

Select Tool

Select Compiler
Select Project Name and
Falder

If you don’t see a version
number under a compiler
name then it either isn’t
installed or the IDE cannot
find it.

| Compiler Toolchains

[1-ASM30

-2 ASM30 (w3_30b) [C:\Program Files (x88)WMicrochipmplabc30Yy 3, 30b\bin]
-~ ASM30 (w3_24) [C:\Program Files (x&6) WMicrochipimplabc30tw 3. 24'bin]
~-A5M30 [C:\Program Files (x86)\Microchip\MPLAE C30bin]

3 ASM30 (v3_30) [C:\Program Files (x86)Microchipimplabc30tw 3. 30bin]
- ASM30 (v3_25) [C:\Program Files (x86)Microchipimplabc30tw 3. 25bin]
-~ ASM30 (v3_30z) [C:\Program Files (x&a)Microchip\MPLABX \asm30'bin]
- ASM30 (v3_31) [C:\Program Files (x86) Microchiptmplabc30tw3. 31bin]
24 (Mone found)

=-C30

-2 C30 {v3_30b) [C:Program Files {(x86)WMicrochipimplabc30iw 3. 30b\pin]
-2 C30 {v3_24) [C:\Program Files (x86)WMicrochip\mplabc30iw 3. 24%bin]
30 [C:\Program Files (x86)Microchip\MPLAE C301hin]

-2 €30 {v3_30) [C:\Program Files (x86)\Microchip\mplabc30\w 3. 30bin]
-2 €30 {w3_25) [C:\Program Files (x86)\Microchip\mplabc30iw 3. 25%bin]
-2 C30 {w3_23b) [C:\Program Files (x88)Microchipimplabc30iw3. 231hin]
a1 30 (v3_31) [C:\Program Files (x86)Wicrochip\mplabc30Y 3. 31%bin]
LS © Compiler (Mone found)

-..HI-TECH DSPICC (Mone found)

O ciick

©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL
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0 Select Project Name and Folder

e Enter a Project Name:
Lab1

Steps Select Project Name and Folder
0 o . Choose Project
Q Enter a Project Location: . SolctDevee projctame: |Lab1
. Select Header
. . Select Tool . .
C .\MASTE RS\1 60 1 oY C?::npiler Project Location: | C:\WTTYTLS0999
ﬁﬁg g e ey L Project Folder: | C:\WTTYTLS0999\Lab1.X
A fOIder With the prOject name Wi" be Overwrite existing project.
created in the project location. Alco delete sources.

[7] Set as main praject

My Computer
Local Disk (C:)
SO MTT

@ TLS0999 «= Project Location

Encoding: I50-3859-1

@ Lab1.X = Project Name.X

© ciick

- - = - O
——— —_— .
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0 Add files to the new project
e In the project tree, right e EE'I’%“'“““ € |pies piaacs
cliqk on the appropriate __Header i
logical folder and select (i Linker Fies
Add Existing Item... from -] Source Files
the popup menu for the &g tmportant
. G- Libraries
Header and Source files -8 Loadables
and Add Library/Object
File... for Libraries AL T Hew g
Add Library/Object File... Mew Logical Folder
roperties... Add Existing Itemn...
We WI” add ﬁles to the rroeet Add Existinzltemsfrom Folders...
following logical folders: Find...

(® Header Files
® Source Files
¢ Libraries

on the next slide

= — P —
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Add the following files

from the Lab1.X directory

@ E’ Header Files

" libLCD.h

Look in: [ | Lablx

.| nbproject

™,
N .
Lab1.h ab b
S ) RecentItems | Labl.h
| bLCDLh

L | libled24.x.a

-! | Makefile

G EE’ S_ource Files

_ Lab1.c

0 E’ Eibraries

My Documents

Y

Computer

Store path as:
() Auto
i@ Relative

(") Absolute

@ File name:

MNetwork Files of type: [ all Files

__libLCD24.a

—— = = - v — ., —
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Path Storage Absolute Relative

SENT [ - = Go_ up one level
. = Project directory

c
“ <o Outside Project Directory
: . utils.c C:\com\utils.c .\com\utils.c C:\com\utils.c

uses absolute

[I A Inside Project Directory

C:\project\main.c \main.c \main.c

uses relative

Inside Project Subdirectory
C:\project\sub\fn.c Asub\fn.c Asub\fn.c

uses relative

: = = — o= - -
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Build the project to ensure
that everything was done

properly.

Click on the Debug Project

icon.

This button will:
1.

2.

3. Run your code

= © 2012 Microchip Technology Incorporated. Al Rights Reserved.—— .

Build (make) your
project in debug mode @
Program the target %
device on the board

reractor Run Debug Team Tools Window

‘ [Lab1 : default

IPC: 0x4FC “ ” DC N ov z c oab sab IPO ”

Q| Search (Ctrl+) I

: Prajects @ % : Files : Classes StartPage | Tlabth = Flablc =] LEE
5@ BE-8-AtSEere|avleon|s s
(g8 Header Files 55 f A
D LabLh 56 timedelay--: =]
3 M’LCF"h 57 if (SwitchPressed (&PORTD, 13))
Er(g Library Files - P
. D bled24.x.3 59 LATIED = 0x01;
Linker Files &0 countits
w2 i@ DbJE‘tF‘_‘ES 61 lcdClearRow (1) ;
EHgg) Source Fies &2 lcdPutInt (count, DEC):
-8 _ 63 while (!(SwitchReleased (&PORTD, 13)));
- tmportant Fles €4 LATLED ~= 0x01;
&5 3
66 if (SwitchPressed (&PCRTD, 6))
&7 {
&8
5] B
= = a 70 lcdClearRow (1) 2
:Vltavl‘gatar : Lab1 - Dashboard a= - 1cdPutInt (count, DEC):
&g aLant “]| 72 while (! (SwitchReleased (sPORID, 6)});: L
H ’DEVE 73 LATLED “= Ox80:
i PIC24F1128GA010
0 & Checksum: Debug Image 74 }
Compiler Toolchain 75 }
Pobe 'E" €30 {v3_30b) [C:\Program Files (x86)Microchip'mplab) 76
- Memory 77
=[5 RAM 5192 (0x2000) bytes 78
; 1% -
IER RAM Used: 88 (0x58) Free: 8024 (0x1F58) ou
: RAM Reserved: 80 bytes
& Jash 44030 (OXABFE) words =S Lab1 (Build, Load, ...) #2 x | REALICE x | Labi (Buid, Load, ...) * |Debugger Console x
% S p
Flash Uised: 798 (Dx31F) Free: 43231 (0xABDF) dsBICIIE/Zaf/2eH
Flash Reserved: None
‘.,] Resources Target detected
[ Program BP Used: 0 Free: 4 Device ID Revision = 0x3002
i[O DataBpUsed: 0 Free: 4
|- [ Data Capture BP Used: 0 Free: 4 Programming...
O SW BP; Disabled Programming/Verify complete
£ % Debug Tool
0 Active Connection: Real ICE: JITD72093517 P
D Press Refresh for Tool Status S B
‘ m ] » Halting... ‘E
Target Halted
| 111 |ms

1601 MPL
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Results

If everything was done
correctly, you should see
"80" on the LCD and two of

the LEDs should be Somicn
blinking. . —ooo00000000000 soaeses

Development Board
x

v

B oz ™

When done:
Click on the Pause button:

O

Click on the End Debug
Session button:

L

(more on these later...)

@«

M
]
@

&
&

= wow
g =@ = =

8

H

3=
H
:
=
=
E
=
-3
£
S =
=
=
=
=
=
=
=
=
=
.

Blinking LEDs
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Conclusions

e You how know how to create a
standalone project including:

e Selecting a target device
e Selecting a build and debug tool
e Choosing a project directory

e Building and running code on a target
board or in the simulator
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How to build projects

o
o—0
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MPLAB® IDE 8 MPLAB X IDE

ow to build applications

r@ Make

(Menu: Project » Make)
Build only files that have
changed since the last build

X

Build Project

Build only files that have
changed since the last build

\,

Build All
(Menu: Project » Build All)
Builds all files regardless of
whether or not they have
changed since the last build

[@ Clean and Build Project

Builds all files regardless of
whether or not they have
changed since the last build

© 2012 Microchip Technology Incorporated. All Rights Reserved.
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e ow to build applications
MASTERs 2012 Working with a Debugger
MPLAB® IDE 8 MPLAB X IDE
pebug v Debug Mode EB Debug Project

Debug Mode

@ Make - Make

O _ * Program Target Device
ss Program Target Device - Reset

* Run (Optional)

=} Reset

D Run
In most situations, it is not
necessary to hit the "Build"

or "Clean and Build" button
before hitting this button.

= — o= = " —
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m If you don't want the debugger to automatically start running:

o Select from the main menu: Tools » Options

9 Select the Embedded icon I
% B a G

e Select the Generic Settings | Editor Fonts & Colors Keymap cjc++ T Miscellaneous

tab R
0 F o r th e De b u g sta rt u p s etti n g Log File: .C:\J..lsers\rob‘l,l;ppDaia\Roaming‘\.mplab_ide\dev\.beiaﬁ‘\var\.logWPLAB.)cml
choose either Main or Reset s o s e nroctdos
- Clear output window before build
V e C t O r I n stead of R u n Remove breakpoints upon importing a file

Halt build on first failure

Synchronize debugging on all projects

Maintain active connection to hardware tool

Gilent build

Reset @

= = = = 5o~ <
© 2012 Microchip Technology Incorporated. All Rights Reserved.——— 1601 MPL
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N/ Nno

MPLAB® IDE 8 MPLAB X IDE

Release v Release Mode

O3 Program Target Device

7~

<L Program Target Project
* Release Mode
 Make
* Program Target Device

Optionally, you may toggle the
Hold in Reset button which will
allow the target to run without
unplugging it from the
programmer.

In most situations, it is not
m necessary to hit the "Build"

or "Clean and Build" button

before hitting this button.

X

© 2012 Microchip Technology Incorporated. All Rights Reserved.
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e Click on the [0 icon in the left margin of
the Output window

|E Output =0
|Lab1 (Build, Load, ...) #2 x | REALICE x | Labl (Build, Load,..) | Debugger Console x

D> make -f nbproject/Makefile-default.mk SUBPROJECIS= .build-conf

make[l]: Entering directory “C:/MIT/TL503%35/Labl X"

make -f nbproject/Makefile-default.mk dist/default/debug/Labl X_debug.elf
make[Z]: Entering directory “C:/MIT/TL503%35/Labl X"

make[Z]: “dist/default/debug/Labl _¥_debug.elf' is up to date.

make[Z]: Leaving directory “C:/MIT/TL509933/Labl X"

make[l]: Leaving directory “C:/MIT/TL509%%%3/Labl X"

BUILD SUCCESSFUL (total time: 10Z2ms)
Loading C:/MIT/TL50935/Lakl _X/dist/default/debug/Labl ¥ _debug.elf__._
Loading completed

R N ————— %,
©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL
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=Nnteh as — 'Fnr now.
W LWl IGAW ]

MICROCHIP
MASTERs 2012

G

o If code or header files are referenced
in code via #1ncludes, but are not Iin

the project tree, make will not
currently detect changes to those
files, so a Clean and Build must be
executed before Debug or Program




w " How to build applications

Cantrhac — nlatfarm ralatad arrarc
A AV AN I RIYL" VI“‘IVI 110 I wiGAGWNMT il VIV

o Relative paths should use /' instead of '\';
#include "'Graphics/Graphics.h"

e '["works on ALL platforms, including Windows
e '\"works ONLY on Windows

e Compiler on Linux cannot find files with paths
using '\', which is an escape character on Linux

e Linux is case sensitive

e #include <p241j128ga010.h> won't be

found because filename is
P24FJ128GA010.h
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How to Customize the IDE

- o,
— e
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meroce How to view two files side-by-side

€@ Click on tab and drag into desired position

AsS you drag a tab away .Bed quﬂindicates location whgre tab will
e tOp of the editor, snap in" when mouse button is released
notice the red outline that
appears behind it. This
outline indicates where the
new tab will be displayed.

| B8 MPLAB X IDE Betat

File Edit View Mavigate Source Refactor Run Debug Team Tools Window Help
di}‘j % |_:. (& [Labi:def. o] ? B@ B @ ' ”PC:O}(SZZ " ||DCnuszuabsabIPO
:Projects @ % |; Files  Classes StartPage || Lablc m[labip =)
=@ Lt EIER RNEC - A EE TN
E} Header Files N
¢ Lablh
] libLeD.h
=3 Library Files
o[ tbled24.xa
D B alenr
: Navigator : Lab1 - Project Envi... <4

24 %9 Lab1 -
% E|¢ Device B
& - g PIC24F]128GA010

Lo 48l Checksum: 0x0

B:E' Compiler Toolchain

rﬁ' C30 {v3.25) [C:\Program Files (x86)Microch
Bﬁ Memory
=R L

[ Search (ctl+D)

EEE

o] »

1%

- RAM Used: 83 (1. 1%) of 8192 bytes
- RAM Reserve d: 30 bytes
=+ [ Flash

m

- Flash Used: 2412 (1.8%) of 132084 byt 19

Flash Reserved: None 20

-4} Resources L 4 21 $#define LATLED LATA
-0 BP Avaiable: 4 5 F

H : Watches : Output

~O BP Used: 0 | =

0 5w BP: Supported o REALICE x | Lab1 {Buid, Load, ...} = |Debugger Console = |

4 I r Connecting to MPLAB REAL ICE... s

#include <p24Fxxxx.h>

_CONFIGL (FWDTEN_OFF & JTAGEN OFF)

2% lﬂT #if defined(_ PIC24F )

| 111 |ms

©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL




The width of the windows
may be adjusted by clicking
and dragging in the bar
between them.

IPC: 0x522 " H DC nov 2 C oab sab IPO H f|Qv\ search (Ctrl-+)

: Projects a = ‘ Files : Classes StartPage 2 | @ Labl.c 5&| @EJ @ @ Lablih =@ @

=@ b1 FRER-EARSEF R E- 6w SEBF & %
Header Files I . s
| LabLh E 2 B S/
1| lbLeD.h = ) s
Library Files N N A 7
[ Iblcd24x.a ) oL 3 8
L H e -l s 2011 g
B " N 5 = & =
: ToggleBit - Navigator : Lab1 - Project Envi.. < 2 . 4 0
% g Lab1 - .. o - L
El-@Device — ] #include "Labl.h" 2 fendif
@ <G PIC29F1125GA010 = 3
4 Checksum: 0x0 10/ int count = 0x30; ude "1ibLCD.h"
B EE' Compiler Toolchain 11 wvoid delay(void); | |
P 'if €30 (v3.25) [C:\Program Files {x88)Microch 12 ine ToggleBit (REG, BIT) RE
1 Memory 13 int main(void) 7
) Ram BT =N
’ 1% ] T 15 =
@l RAM Used: 83 (1. 1%) of 8192 bytes = 3
@l RAM Reserved: 80 bytes -
26 ledInit():
ETA 27 lcdPutStr ("M}
lash Used: 2412 (1.8%;) of 132084 byt 28 ledPutCur (1,
@l Flash Reserved: None 29 lcdPutlInt (co =2
_.ﬂ Resources | 4 4 n [3 L] n 3
O BP Available: 4 : Watches | Output e
O BPUsed: 0
[0 SW BP: Supparted o REALICE x | Lab1 (Build, Load, ...) = |Debugger Consale = ‘
< m * Connecting to MELAB REAL ICE... B

37|1 |ms

©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL




Only one instance of a tab
may be opened normally.
Cloning a document creates
a second instance which
allows you to view the same
file from different locations
at the same time.

—© 2012 Microchip Technology Incorporated. All Rights Reserved. .

_MPLAB X IDE Betab.l

File Edit View Mavigate Source Refactor Run Debug Team Teols Window Help

IPC: 0x522 || HDCnoszoab sab IPO H

[Q| search (cul+)

PHESDE e T PRTTE

: Projects a = ‘ Files | Classes StartPage 2 | @ Labl @
Close All Documents Ctrl+Shift+W
=6 Lebt cllEE-E-| e = 2
Header Fileg 2 . Close Other Documents A
@ LabLh | N I - i
. T ave Document
_ @ lbLcD h 2 o
Library Files q Clone Document [%
i [ libled24.x.a R E
- N =2 S =2 Close Window Ctrl+W
A = [ & o - .
main() - Navigator : Lab1 - Project Envi.. < 2 7 Maximize Window Shift+Escape
23 [t Labl = al $include ! Undock Window Alt+Shift+D -~
=3 Device : .
@a ¢¢ a Local History 3
PIC24F1128GA010
“ # Checksum: 0x0 10 int count Diff To...
Brﬂd Compiler Toalchain 11 wvoid delay(void]);
'if €30 (v3.25) [C:\Program Files {x88)Microch 12
1 Memory 13 int main(void)
= Ram | 14E ¢
1% . 3 15 |T-;:r:':it.Ect;:E Specific Initialization
RAM Used: 83 (1.1%) of 8192 bytes o=
RAM Reserved: 80 bytes
26 ledInit():
F 27 lcdPutStr ("MFLAB X");
Flash Used: 2412 (1.8%) of 132084 byt 28 ledPutCur (1, 0):
) m Flash Reserved: None 29 lcdPutInt (count, DEC);
-4} Resources L 0 LATLED = 0x0010: =
O BP Available: 4 : Watches | Output e
+O BP Used: 0
. SW BP: Supported = REALICE x ||abl (Build, Load, ...) = |Debugger Console = ‘
< m * Connecting to MELAB REAL ICE... -
| 3111 |ms

1601 MPL
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Once a second instance is
open, it may be moved and
docked like any other tab.

[E=STERE)

File Edit View Mavigate Source Refactor Run Debug Team Teols Window Help

PEES D e T D REY B oo vcwmn]  farmees
iProjects @ | Files |: Classes StartPage 5| Lablc ﬂLach | E]
=@ Labt FeE-E-AREE P e e 0| = F
E‘" I%?ade;; F|Les t 1 e “m
Lab1, 3 S - B
2 * Fil a
‘B lblcoh 3 * _'-_':Z:: rol
Library Files n .
I libled24.x.a * Coeated on 7, 2011, 11:39 AM F
e . - 5 ..T:.__. onl , 2011, 11:39 AM
: main(} - Navigator : Lab1 - Project Envi.. < 2 : ' '
25 % Lab1 o s £ ade "Labl.h" -
El-@Device — 131.1 e "Labl.h
@ g PIC24F1125GA010 &
“ 44 Checksum: 0x0 10 int l:ou.nt = 0x50;
Bnﬁ' Compiler Toolchain 11 VGiEI delay(void);
P rﬁ €30 (v3.25) [C:\Program Files {x88)Microch 12
1 Memory 13 int ‘ain (void)
) Ram D NI =
1% . 3 15 [+ By chitecture Specific Initialization
RAM Used: 83 (1.1%) of 8192 bytes =
RAM Reserved: 80 bytes 3 1ablc =
ash - NG TR
T I T ]
2% ] 27 3 B
Flash Used: 2412 (1.8%) of 132084 byt 28
Flash Reserved: None 29
—-ﬂ Resources L4 0 2
O BP Available: 4 : Watches utput e
+O BP Used: 0 E -
[ SW BP: Supported - REAL ICE T‘
4 I 3 Connecti] -
?- | 3111 |ms
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How to maximize the editor

MPLAB X IDE

File Edit View Mavigate Source Refactor Run Debug Team Iools Window Help

FHES D = 5 H QT T B

[Pc: 0x522 H ” DCnov z C oab sab PO H Q| Search (Ctri+I)

T [

(or double click on the tab

iProjects @ K Files |: Classes StartPage 8| ®Lablc u| [0 . . .
b - - - = = 5 oF = _=
LT JEE-g-lasEeee aulonlnar : you wish to max|m|ze)
@ Lablh £ ; 12"
ibLcD b 5
Library Files a Bl
';;Dill‘h‘“fz”'a o 5 * Created on January 7, 2011, 11:39 MPLAE X IDE =
: Lab1.h - Havigator i Labt -ProjectEnvi.. @®|| ° - - - -
o [ a1 s 7 File Edit View Mavigate Source Refactor Run Debug Team Tools Window Help
- Device = 8| #include "Labl.nh" : — .
& g PIC29F1128GAD10 & : ﬁ % : [PC: 0x522 || ||DCnosz oab sab IPO H 5|Q'|Search (Ctrl+1) |
..... 4 Checksum: 0x0 10  int count — Ox50; : : :
T e e e oo | || 1| Y g | strtPage u{jLbic x| NEE
Brerry B ne mean o) | RE-E-AESFEPeR | AU H (&=
1% = 15 [Excnitecture Specific Initializa z 1 [ il |
Used: 83 (1. 1%) of 3132 bytes ui =
3 RAM Reserved: 80 bytes 2 ) 4 2 - c
= EF‘ESh 6 lcdInit () 6‘ 3 *
% : Watches | Output ELT . R
F':i;‘Z::;;‘;llzm‘;lr“:%)“f“mg“h‘“ REALICE * |Labi (Buid, Load, ..) x | Debugger Console 3 5  Cremted om Seemmre 7. 2011, 11:38 2w -
4% Resources L Connecting to MPLAR REAL ICE... = E
O BP Avalable: 4 Firmvare Suite Versiom.....0l.26.3% L3 =
O 8P Used:0 FLIMVSTE TYPE.-wvneeeonnnnn dsPIC33E/Z4F/24H = 7
[ | SWEP‘;UDDOrtEd . 2 Target detected -% g #include "Labl.h"
Device ID Revision = 0x3002 =2 g
10 int count = 0x50;
= 11 wvoid delay(void);
g 12
L}
T | 13 int main(void)
. @ 14 ¢
Other Open WlndOWS/tabS are g | 15 [+ |Architectare Specific Initialization
i 25
placed on new side bar and B 2 ledInit )
@ 27 lcdPutStr ("MFLAE X");
bottom bar. Hover over them to 3| 2 lodputcuz (1, 0
. " " o 29 lcdPutInt (count, DEC);
have them temporarily "pop up". | 0 LATLED = 0x0010;
31 TRISLED = OxFFOO;
32 while (1)
33 { 57
[ output  p watches
| 911 |ms

©2012 Microchip Technology Incorporated. All Rights Reserved.
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How to minimize the editor

MPLAB X IDE =
File Edit View Navigate Source Refactor Run Debug Team Iools Window Help .
S TLEYL T B D QRLE B o |[cmcmen] &wsen (or double click on the tab to
¢ | StartPage m|@lablc = (414 _ . .
EG-5-qesEleeela E restore the original layout)
El 1 * -m
2
o 3
S e
LR 7. 2011 MPLAB X IDE =
'g 7 File Edit View MNavigate Source Refactor Run Debug Team Tools Window Help
S| 8| #include "Labl.n" . F—. 3
m : or 3
2| 3 : :
@) 10 int count = 0xs0: : ﬁ . % : |
g E void delay(veoid): : Projects = | Files |ECIasses Start Page $|Lab1.c $| EHEE]
é} 13| int main(void) = Lab1 FER-E-eTSE R e
140 ¢ Header Files E
3 15 |Arcni:e::mra Specific Initialization = 1 i il
2 5 Lab1.h 2 .
[ 26 lcdInit(): libLCD.h 3 .
ul| 2 ledPutStr ("MPLAB XU); 2 Library Files . <
2| 28 lecdPutCur(l, 0): ) -
2] e E;D fbled24.x.2 ~|| s * 7, 2011, 11:39 BM
B =0 ——— & .
31 TRISLED = OXFF00; : Lab1.h - Havigator : Lab1 - Project Envi., @ & -
32 while (1) 9
Lab1 .
23 1 % 8 . = g #include "Labl.h"
— El-@ Device
Doupt G atcres &) -GG PIC24F1128GA010 :
4 Checksum: 0x0 10 int count = 0x50;
=] 'ﬁh Compiler Toolchain 11 void delay(void):
H ’ﬁ“ €30 (v3.25) [C:\Program Files (x86) Microch 12
=] EMEITIOW 13 int main(void)
2 () ram | 143 ¢
: { 1% . 3 15 |Arc'nit,ect,'.1re Specific Initialization
RAM Used: 88 (1.1%:) of 8152 bytes =
RAM Reserved: 80 bytes . i
=+ [ Flash 28 ledInitid:
2% ] : Watches |: output B
8 Flash Used: 2412 (1.8%:) of 132084 byt REALICE x :
Lab1 (Build, Load, ...) = |Debugger Console =
Flash Reserved: None | (uid, 2] |
=] ﬂ Resources L5 Connecting to MPLRB RERL ICE... -
O BP Available: 4 Firmware Suite Version..... 01.2&.56
O BP Used: 0 Firmware type. ... ..o ooo-- dsPIC33F/24F/Z4H —
SW BP: Supported -
m | D Target detected
Device ID Revision = 0x3002 57

1601 R/IPL
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When you have more
documents open than there
IS space available to display
their tabs, the arrow buttons
may be used to "slide" the
tabs left or right so that
hidden tabs become visible.

©2012 Microchip Technology Incorporated. All Rights Reserved.

B8 MPLAB X IDE Betat

File Edit View Mavigate Source Refactor Run Debug Team Tools Window Help

AL B HE [ o] T B D Q

IPC: 0x0 || Hdcn ov z c oab sab IPO ” m

- - Board Support Package

|

: GOLDemo_PIC24 - Pro.. 4 =

| g PIC24F1128GA010

aﬁ“ Compiler Toalchain E
- L c30 (va.30) [C: \Program Fies (x85)Microchipimplal]

@ RAM Used: 0 (0.0%) of 8192 bytes
eserved: Release Image

- Flash Used: 0 (0.0%) of 132084 bytes
|




The tab list shows all open
tabs so that you can simply
select the one you wish to
make active in the editor.

The currently active tab has
a small arrow to the right of
its name.

DisplayDriver.c «—

= © 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

B8 MPLAB X IDE Betas

File Edit View Mavigate Source Refactor Run Debug Team Tools Window Help

:..‘echICZ‘I:deﬂ.. v: ? [Ey |> @ . E"PC 0x0 || HdcnavzcoabsablPO” mm

B LIRS

Board Support Package

CustomControlDemo.c

DisplayDriver.c —

: GOLDemo_PIC24 - Pro... < 2

@ PIC24F]123GA0 1D

B D}f Compﬂer Tocldﬁ\n
Pt n{f €30 (w3.30) [C:\Program Files {xSG}\Mlcromp\mpJal

1 RAM Used: O (0.0%) of 8192 bytes
i RAM Reserved: Releaze Image

[ Flash Uszed: 0 (0,0%) of 132084 bytes
|
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How to work with the main toolbar

©-2012 Microchip Technology Incorporated. All Rights Reserved. — 1601 MPL
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MICROCHIP
MASTERs 2012

main toolbar

OW 10 WOIrK wi

"IJFj % Lé.u;. "xr,;\d—l :Labl:default v: ? - % - %‘ - ﬁ - ﬁ - ‘ dcnov z c oab sab IPO ‘ §|Qv|Search (Ctrl+1)

“E New File @ Hold in Reset
f New Project ? Build

Open Project [@ Rebuild (Clean and Build)
% Save All Program Target
@ Undo Read Target
@ Redo Debug (Build, Program, Run)
default v [M ‘ denovze \ Q- | search (Ctrl+D)
Project Program Counter and Quick Search

Configuration Status Bits

- e =3 - = — Y 0
s S s . . [ S—— . S— . ————————— e
© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— 1601 MPL




MASTERs 2012 How t

File Edit View Mavigate Source Run Debug Team Tools Window Help

I]JF_ul % I—:' Uj—l ;dEﬁ'U't v ? % l> @ "’ é‘dcnuuzcnabsabIPU ‘

[Qr| Search (crl+])

)

© Richic ! 0@
Right-click on a toolbar 1
\
9 Select Customize... \
from the popup menu \‘
e Drag items from list to Lo
desired location on S
toolbar ) Foam ursr st

___ Reset

% Set PC at Cursor
Step Instruction

E StatusToolbar Action

@ New Watch...

Attach Debugger

@ Continue

@ Debug File

EB Debug Main Project
E;B Debug Test File
m To remove a button, drag o

Finish Debugger Session

it from the too‘bar baCK to E Make Callee Current

-

El Make Caller Current
the list. To move a button,
remove it first, then add it
where you want it.

[ 5mall Toalbar Icons

©2012 Microchip Technology Incorporated. All Rights Reserved.

1601 MPL
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How to work with projects

— e
©-2012 Microchip Technology Incorporated. All Rights Reserved. : 1601 MPL




werece How to change prOJect propertles

e Right click on the top node of the project in the
project tree and select Properties from the
popup menu — OR -

e Select File»Project Properties (project name)
@ [ Projects @ % [fis [ Clanses B v x ot ceso I

4? — , Edit View Mavigate Source Run Debug Team
T New Project... Ctrl+Shift+N
Add Existing Item... T Mew File... Cirl+M

Add Existing Items from Folders...
Mew Legical Folder

Add Item to Important Files... Open Project... Ctrl+Shift+0

Open Recent Project L
Open Teamn Project...

Import Hex (Prebuilt) Project

Find... Close Project (Labl)
Bottom of Share on Team Server... Open File...
world's Versioning 3 Open Recent File k
longest Local History * Proi
popup roject Group k

menu * Properties L\) Project Properties (Labl) L\\s h

s e s 0




jec propertl

MASTERs 2012 hd

Add source folders
other than the
project folder

File » Project Properties

General

If using source files
from outside the

Project Location: C:\MTTY{TLS0999 L ab1.X

project directory, paths | " &3,

to their directories o oatetonie

B @ €30 (Global Options)

should be added here.

Ignored Folders Pattern:
~(nbproject|build|test)$
{See alzo IDE level file filter in Options-=Miscellaneous- =Files)

Encoding: |150-8859-1

o —
-t e i io’sriisiid - B reryn ° ]
©2012 Microchip Techn ologwﬂco porated. Al Ri ghts Reserved.—— 1601 MPL Slide 83




MICROCHIP
MASTERs 2012

File » Project Properties
Conf

Options for current
project configuration —
i n CI u d i N g . o2 Eﬁult] Family: Device: Supported Debug Header:

0 ReallcE All Families PIC24F]128GAD10 v | [[] AC162065/AC244022

2 Building/Loading

= @ €30 (Global Options) Hardware Tool: Compiler 'Ijoolchaln: :
= ) . Hardware Tools . Compiler Toolchains
* Device co oot i

! o PICKIt2 -2 ASM30 {v3_30b) [C:\Program Files (x86
: 03 PICKIt3 - ASM30 (v3_24) [C:\Program Files (x86))
¢ H a rdwa re To O I S e I e ct E| o Real ICE --ASM30 [C:\Program Files (x86) MicrochipiM
# -~ ASM30 {v3_30) [C:\Program Files (x36))

e}

i i l (v3_25) [C:\P iles (x86)Y
Compiler Toolchain Debug - iiesmes e S

@ MCHV --C24 (None found)

-G MICROSTICK
.. . . TOOI ----: SKDE 33 AUDIO N30 (v3 C:\Prog s (%86

Additional configurations 0 SIDE Memry :Progam Fles (:66) i
@ SKDE PIC18F] :\A i Files (x86)WMicrochipMPL
i e\ fles (x86) i
may be created for quick Select & S0 Fica: NSO [ Program Fies (aEYC
swapping of frequently Build e s o) [C: Program Fies (x36)

Changed options L@ Licensed Debugger
Tool

Labl - MPLAB X IDE v1.C
- *Tip: double dick on serial number (SN) to use a friendly name (FN) instead.
File Edit View Mavigate Source Refactor Run Debug Team Manage Configurations... ]
: 17 L =y @ fLaba: =
4 E % > F . : -Labl defait I ’ 0K ][ Cancel ][ Apply ][ Help

©2012 MtcrochrﬁTechnologyﬂﬂcorporatedﬁAlFnghts“Reservedi o 1601 MPL i 84



Memaories to Program -

File»Project Properties noces
(Same as MPLAB® IDE 8) [=>¢ @pters

Program Options
Freeze Peripherals

Debugger-Programmer

Debugging and
Programming

v @ General Option categories: | Memaries to Program

options including: iy
p g u @ Wuto select memories and ranges Allow Real ICE to Select Memories

Program Memary

Program Memory Start (hex) 0x0

° M e m o ry Ra n g es Program Memory End  (hex)
- Preserve Program Memory |:|
O M e m o ry P res e rvatl o n Preserve Program Memory Start (hex) 0x0

Set options

Preserve Program Memory End  (hex) 0xff

Freeze Peripherals
Trace
Clock

for selected

debug tool

Option Description

Manage Configurations...

o] [(Cansl ) [y ) [ tb

— = — — = =
s A e i . S—— d— . ———————— et
©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL




roperties

dange
MASTERs 2012 Assemb

Categories Simbois&baaos -

(Same as MPLAB® IDE 8) Svmuls m
Assembler T

Version

File » Project Properties

Assembler options
including:

Optiong for pic30-as (w3_30(b)

¢ @ General
=k @ Conf: [defaul] Option categories: | Symbols &Macros
i O Real ICE
6 BuldnaLond
 Assembler Includes - 3 Budnaoadeg prerocesso macr deiitons (5 o)

- O (30 (Global Options)

Wszembler symbols

« Macro Expansion

Preprocessor Indude directories

Wssembler Indude directories

Set options
for assembler

Additional options:

Option Description | Generated Command Line

Manage Configurations...

ok ][ concl ) omly [[ tep

— = — — = =
-t e i io’sriisiid - B reryn ° ]
©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL
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MASTERs 2012

File » Project Properties

Compiler

Compiler options
including:

« Memory Model
Optimization
ANSI Compliance

= © 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

owtoc ang

(Same as MPLAB® IDE 8)

rojec prope
er Propert

Categories el -

Memary Model
Optimization

Version

Categories:

Optiong for pic30-gee (w3_30b)

¢ @ General
5 @ Conf: [default] Option categories: | General
e @ Real ICE
2 Building/Loading [P L L WS g

B @ €30 {Global Options) Isolate each function in a section

Make warnings into errors

Use 54-bit double

idditional warnings

Strict ANSI warnings

S et o pti o n s Enable large arrays

Prepmcesscr macros

for compiler prrw—

Additional options:

Option Description | Generated Command Line

i o

Manage Configurations...

o] (o ] [Coow ] [

=
1601 MPL
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MICROCHIP
MASTERs 2012

Ow1ilo0 C

File » Project Properties

Linker

Linker options
including:

Heap Size
Stack Size
Library Paths
Symbols

Categories:

¢ @ General
B~ @ Conf: [default]

i O Real ICE
2 Building/Loading
2 © €30 (Global Options)

Set options
for linker

Manage Configurations...

= © 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

=
1601 MPL

Diagniostics
Symbols & Macros
CodeGuard

Optiong for pic30-4d (v3_30 (b)

Option categories: _Genaal

Heap size (bytes)

Stack size (bytes)

Wllow overlapped sections

Initialize data sections

Pack data template

Create handles

Create default ISR

Remove unused sections

1EIEIEEEE

Additional options:

Option Description | Generated Command Line

OK

([ concel ]| aoply [ b




o From the menu select

Window » Dashboard

9 Select the project in the

project tree

e See Dashboard tab

* Device

* Checksum

* Memory Usage

* Available Breakpoints
* Debug Tool

%% opens the
project properties
window

© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

|E Lab1 - Dashboard

Lj“:f

o
E\‘

El

=48

=R

@ Device

@ PIC24F1128GA010
4 Checksum: Debug Image
Compiler Toolchain

Dl!j" C30 (v3_30b) [C:\Program Files (x8&)Microchipimplabc30'w3. 30b%bin]

Memory

ﬁ RAM 8192 (0x2000) bytes

1% _

@ RAM Used: 88 (0x58) Free: 8024 (0x1F58)
RAM Reserved: 80 bytes

ﬁ Flash 44030 (0xABFE) words

{ 2o

E Flash Used: 799 {UxSJF} Free: 43231 (0xASDF)

Resources

+.[0 Program BP Used: 0 Free: 4
~-0 DataBP Used: 0 Free: 4

-0 Data Capture BP Used: 0 Free: 4
“-[] SW BP: Disabled

Debug Tool
ﬁ Active Connection: Real ICE: JITO72093517
..§) Press Refresh for Tool Status

R ) I S —
bLCD24.h 3 m@@
IR imwionls

i () lcdPut5Cmd (L -m

() lcdPut5Cmd (:’:
nt({)  ledPutSCmd(LC

):

ar cmd) ;

har cmd):; //Used only by macros above

lhar ch); B
ar *str):
ar row, char col): I

ng num, char radix);

o+
. eserved Flash: None Target defected
"' -4} Resources Device % Revision = 0x300%
. o[ BP Available: 4 ’
‘.‘ L0 BPUsed:0 Progrmemming . -
. [ SW BP: Supparted quy;ammlnq/llezlfy complete
’.‘ (=)-#§ Debug Tool K
%, {-m Debug Tool Name: Real ICE Jlnning
N *..= Firmware Version: TED - In Progress .'
*, .=z Voltage VDD: TED - In Progress & | Halting .
. M |Target Halted

g T
% Lab1

] ¢ Devic

@ PIC29F1128GA010

2 e

* 4 Checksum: 0x0

40  void lodPutUInt (@#nsigned long num, char radix);
41 void ledPutFlogt(float fnum, char precision):
42 void ledClearfvoid):

o

a4 - [ ] +

=58 Memory

[ RAM Memory Used: 80 (1.0%) of 8192 bytes

: Qutput K

® & [ Tasks

Flash Memory Used: 1245 (0.9%) of 132084 bytes

eserved RAM: 80 bytes

| Laba (Build, La#d) = | Lab1 (Buid, Load, ...} = | Debugger Console = | REALICE x
.

1601 MPL




Mctoce foject Cnfigurations

e A single project can have multiple
configurations for same code base:
o Different target devices
o Different debug tools
o Different compiler settings

e Anything in project settings window may be different
o Co n'ﬁﬂl |ra'l-| nNnc hn aloctad Aanielcdhv from
\IVI Ilsu dAtliviiv IIICI’ OGIGU[GU HUIUI\I 11 Vil

the combo box on the toolbar:

'S¢ Labl - MPLAB X IDE vL.0

File Edit View Mavigate Source Refactor Run Debug Team Tools

"JlF_“I % I_' \_| ;Labl:Cheap_"Jersjnn ,.i Eﬂq

| ab1 : Cheap_Version

: Projects 4l 2 |: Files
= 1ah1

Lab1 : Expensive_Version,
[Customize. .. k




mcroce  How to create a configuration

o Manage Configurations

In the Project Properties
window, click on the

. . Categories: Configuration
Manage Configurations... I e e .

All Families * | |PIC24F]128GA010 v | [[] AC162065/AC244022

o @ Real ICE

button. & o cm

Hardware Tool: Compiler Toolchain:
| Hardware Tools ., Compiler Toolchains
-3 PICKIE3 --HI—TECH PICC13
- PM3 -C24
-2 Simulator -mpasm
-0 PICKIE2 -A5M30
-2 ICD 3 -CCS C Compiler
[=-4o Real ICE -dsPIC
HI-TECH PICC32
-0 ICD 2 =5
|| Microchip Starter Kits E1C 30 (v3.25) |
-HI-TECH PICC13-5TD
-PICBASIC PRO™
-C32
-HI-TECH PICC
-C18
[#-HI-TECH DSPICC

= |, Other Tools
-3¢ On Board Debug

*Tip: double dick on serial number (5M) to use a friendly name (FN) instead.
Manage Configurations...

©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL i 91
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mcroce  How to create a configuration

9 Create new or duplicate existing configuration

A new configuration will
require almost as many
steps as creating a new
project. Duplicating a Configurations:

configuration will create a
copy of the selected
configuration from which
you can make any desired
modifications.

Daown

Set Active

— — — = . g o
e s o
© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— 1601 MPL
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mcroce  How to create a configuration

9 Give your configurations meaningful names

Select the new
configuration and click the

Rename button. W Corfiguatons [ %]
Configurations:

In the dialog box that D # [ new

opens, enter the new name s )

and CIICk OK Mew Mame: |Cheap_Version
-

Click OK in the o | [ cancel

Configurations window — -

and you will have a new ,

configuration in the Project

Properties window. |

— —— — = — : 0
e s o
© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— 1601 MPL




mcroce  How to create a configuration

Each configuration provides
the exact same set of —
options that may be

unlquely Conflgured 0 Real ICE
between them. Lo

L0 RealIcE
B9 C30

Manage Configurations...

R e
©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL

Configuration

l_:amily: _ Device:

Supported Debug Header:

| v | [[] AC162065/AC244022

All Families v | |PIC24F1128GA006

Hardware Tool:

Compiler Toolchain:

| Hardware Tools

D

-0 PICKIt2

@ PICKt3

-0 PM3

@@ Real ICE

- Simulator

- ICD 2

B Micrechip Starter Kits

.. MICROSTICK

:--@ SKDE 33 AUDIO

@ SKDE PIC18F)

L@ SKDE PIC24F 1

;@ SKDE PIC24H SENSOR
i@ SKDE PIC32

L@ Starter Kits (PKOE)
=} Other Tools

:..00 On Board Debug

., Compiler Toolchains

[1-ASM30

- ASM30 (v3.23) [C:\Program Files (x86) W)
-~ ASM30 (v3.24) [C:\Program Files (x86) W
-2 ASM30 {v3) [C:\Program Files {x8a)Micr
- ASM30 (v3,25) [C:\Program Files (x86) W
- ASM30 (v3.30) [C:\Program Files (x86) W)
-2 ASM30 {v3.30) [C:\Program Files (x3a)\}
24 (Mone found)
[=-C30

-+ €30 (v3.23) [C:VProgram Files (x&6) \Mic
-2 C30 (v3.24) [C:\Program Files (x88&) \Micy
-2 C30 (w3) [Ci\Program Files (x86)\WMicrodh
-+ €30 (v3.25) [C:\Program Files (x&6) \Mic
ee+1C30 (v3.30) [C:\Program Files (x8&) \Micr
--CICS C Compiler (Mone found)
-+ HI-TECH DSPICC (None found)

4 m

*Tip: double dick on serial number (SN} to use a friendly name (FN) instead.

’ QK H Cancel ][ Apply ][ Help




Preprocessor macros may
be used in #1fdef
directives to identify blocks
of code that should be
compiled specifically for a
particular configuration.

Select the compiler node
(the compiler itself, not the
suite header) and in the
General category, add a
label to Preprocessor
macros

This works for assembly too if you add
preprocessor macros to the assembler's
settings.

© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

o

L=

]

=]
—-—— - ——-—

Manage Configurations. ..

pic30-goc (v3.30)

Option categories: _G eeeee

Support all ANSI-standard programs

Make warnings into errors

Use 64-bit double

0 s

EXPENSIVE_VERSION ]

Categories:

@ General
= @ Conf: Expensive_Version
i @ Real ICE
B C30
i @ pic30-as
- @ pic30-gcc
i’ i e
'B 2 Conf: [Cheap_Version]

Manage Configurations. ..

pic30-goc (v3.30)

Option categories: | General

Support all ANSI-standard programs

Make warnings into errors

Use 64-bit double

\Additional warnings

g

CHEAP_VERSION E]

Additional options:

oK H Cancel ” Apply ][ Help

o
1601 MPL
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mcroce  How to create a configuration

G Use preprocessor macros in code

Use the preprocessor
macros you just defined to
create configuration specific
blocks of code.

#i1fdef EXPENSIVE_VERSION

Use the coml?o box in the IcdPutStr(Expensive™);
toolbar to switch between sendif

configurations. #ifdef CHEAP_VERSION
P Ry IcdPutStr(*'Cheap’);

File Edit View Mavigate Source Refactor Run Debug Team Tools #end if
E % |—'E' G‘J Lab1 : Cheap_Version ?
: : . - Labl : Cheap_Version i

: Projects @ % |; Files
=5 1ah1

R e s
©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL
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How to work with the Editor

— e
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MICROCHIP
MASTERs 2012

~

Toolbar

Oaiyph~
Margin

300
301
302
303

308
307
308
309
310
311
312
313
314
315
316
317
318
3139

eTab Na

vigator ©r Restore

fﬁ! Editor
LD

-]

™1
L

]
4 &
il
::: E
- J4E
|{h r
i
1=0
&
"".'
1
K
@
-
=
..
e

ITEoE Vel | Ul = AE_.
1 - reserved for base address of EPHMP C51
2 — reserved for base address of EPHMF C52

union f
DWCRD exthddress; //

generic address

FLASH BYTE *progBytelddress;: // for addres
FLASH WORD *progWordiddress: // for addres
const char *constldddress:; // for addresses
char *rambddress; // for addresses in EALb

$if defined(_ PIC24F )
__eds  char *edsiddress; /S

fendif
} LOCATION;

WORD width; // width of the image

WORD height; // height of the image

DWCORD paraml; // size of the IF compressed dat
DWCRD paramZ; // =size of the IF lecompressed d
WORD colorDepth:; // color depth of the image

} GFX_IMAGE HEADER;

m
o
Hom

1| i

© 2012 Microchip Technology Incorporated. All Rights Reserved: — 1601 MPL
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BE-E-QSSE P SU 0O

I

Last Edit — Cycle through edits <: Shift Line Left (Indent Less)
. Previous Edit =i Shift Line Right (Indent More)
| Next Edit o Start Macro Recording

‘@, Find Selection 1 Stop Macro Recording

L Find Previous Occurrence #: Comment

&= Find Next Occurrence _= Uncomment

= Toggle Highlight Search 3 Go to Header/Source

<= Previous Bookmark

i, Next Bookmark

7. Toggle Bookmark

* Next and Previous Edit buttons become active after using Navigate » Go to X...

D5 -

©2012 Microchip Technology Incorporated. Al Rights Reserved. 1601 MPL




MICROCHIP o
MASTERs 2012 F

o Editor parses code as you type and
flags errors immediately

Hover mouse pointer over glyph for information about error

Start Page E|@MainDemu.c E|@Primil:’we.h E| =] (=]
BE-F-ATFE e S0 0L =0
298 7 0 - reserved (do not us=e) 0
H
258 Unable to resolve identifier progByteAddress | 2ddz=ss of EFME C51
300 address of EFMFPF C52
301 unexpected token: *
302 |
203 (Alt-Enter shows hints) _ Lroreflm mrlikas =
g FLASH BYTE *progBytelddress; // for addresses in program section 0
] FLASH WORD *progWordfddress: // for addresses in program section

306 const char *ccnstl‘fess: S/ for addresses in FLASH

Errors are underlined in red (like misspelled words in word processor)

= — P —
©2012 Microchip Technology Incorporated. Al Rights Reserv: 1601 MPL




MICROCHIP g
MASTERes 2012 Features: Glypll -"argln
Popup showing error corresponding ] R
to icon pointed to by mouse pointer £9U¢SUEEH-C x| ([« »][=](g]
arrow . ..
arow R GIDl @ H i [F
S il - S

able to resolve identifier GetMax

TEL W
586
587 WALT UNTIL_FINISH{OutTextXY((GetMaxX()-GetTextWidth((XCHAR *]
588 textstar
583 WALT UNTIL FINISH{OutTextXY({GetMaxX()-GetTextWidth({XCHAR *] —
530 textStar B
531 Unable to resolve identifier SetColor [ { (GetMaxX() -GetTextWidth( {(XCHAR *] =
5az textStar =
593 Unable to resolve identifier BRIGHTRED [Y { {GetMaxX() -GetTextWidth{ (XCHAR *] =
594 textStari T
SetColor(BRIGHTRED) ; -
55& WAIT UNTIL FINISH{OutTextXY({GetMaxX()-GetTextWidth{(XCHAR *]
597 textStart [Un
538 WATT IUNTIL FINISH{OutTextXY({(GetMaxX()-GetTextWidth{{XCHAR #]
533 textStari —
E00 L
801 /f Wait for touch -
602 do -
603 1 =
504 X = ADCGetX(): —
&05 y = ADCGetY(): .
£06 } while({y == -1) || (x = -1)): ™
(%] m | 2]

1601 R/IPL



A How tcgn!\!lgﬂf vl\nth t e Editor
MASTERs 2012 i CALUICO Juypu ...argl".

When multiple
- glyphs are required

Error and Bookmark on the same line

24 - Caotur .:"' i = _.;-_ i i .
ae | | Multiple annotations here [2] -dicktocyde | on a hne, a small
T ledInit();
&‘CT ledPutStr{"Hela, mundo!");: bla_Ck_ arrow
28 pointing down

it and wrice <eve - appears to the right
=% I of one glyph.
4 ledInit():
a}%& ledPutStr{"Hela, mundo!"):
2

Clicking on the
arrow will cycle
through the glyphs.

Slide 102




MICROCHIP

Represents full length of file

Shows relative position of errors, warnings and
occurrences of currently highlighted item

StartPage x | 2] TouchScreen.c xMainDemu.c annaﬁmt.c x] |II|E]@
@E-8- Q-S5E ¢ & 00 & =50

455
458
457
458
455
4a0
461
452
163
4c4d
465

e
167
488 | -
469

171
472
473
174
475
47a
177

f/ No message

pMsg-=uiEvent = EVENT_INVALID;

b

3

pMsg-=paraml =
pMsg-=par
prey

Clickable...

= :l,‘l" .
//TEST Scroll Bar Slider
PORTEb1ts.RE1=1:

/ /ENDTEST \

a70|E /

- — Gumm—

—©2012 Microchip Technology incorporated. Al Rights Reserved: - 1601 MPL

rColor Code

A

< 0 O

Warnings
Errors
Occurrences
Breakpoint
Bookmark
Suggestion
Multiple ltems

Cursor
Position
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o Hit

Ctrl

2897 Sl
o 1| & sET
2893 —= | S
25900 r % SetDateTimeStr process by defaunlt
25901 #- setFontOrientation {(orient)
2802 case |Z= setlineThickness (1lnThickness)
2903 il#=s setLineType [(1nType)
2904 {| % secstate (pOby, stateBits)
2905 % SetTimeDateStr LR goto progress bar scr
2808 } @ setFont (void* font) void
2207 (X T,
2908 r
29|:|9 B e e e b e e e T e e e R R e s
2910 defaul Macro: SetBevelDrawType(type)
2911 r
2012 } Owerview: This macro sets the fill bevel type to be drawn.
2913 L 1 _ ) _
— Input: type - is set using the following. - DRAWFULLBEVEL to drawr the full shape -
o L | DRAWTOPBEVEL to draw the upper half portion - DRAWBOTTOMBEVEL to draw the -
] lower half portion
AR Output: none 0
= Side Effects: none
ﬁ e e L R

——© 2012 Microchip-Technology-Incorporated:All Rights Reserved: -

e ————————— )
1601 MPL




o Editor shows functio
tool tip as you type (

n parameter list in a
ﬁ"ﬂ to display)

9Too| tip should pop-up automatically, but may be manually
displayed by hitting Ctri+P

28495 i
2894 screenStioid” fontREATE EDITECOX: goto edit box screen

2897 setFont ()

|

OType function name with open parenthesis '(’

© 2012 Microchip Technology Incorporated. All Rights Reserved.




MICROCHIP
MASTERs 2012

e Hover mouse over a register or variable...
e Debug session must be active

Start Page &2 IFE‘]I'~l1a||r1|3lvam|::nu:: $|@Prlmmueh $|@SSTZS'H'F016:: $| l*_l_’JE@
BB 8- |ﬂ%5'.|ﬁ?% B lewe L 350

399 “m

400 GLCOBAL DEFINITICHS oND VARTABLES FOR PLOTTING POTENTICMETEERE DEMC

a01 Graph shift address_UxAAE, termpBuffer[0] = 00000 s

402 #define POT MOVE DELTR address = (ABD, termpBuffer[1] = 00000 B

103 address = (wAB2, tempBuffer[2] = 00000

e R _|address = (AB4, termpBuffer[3] = 00000

CTTU T T address = (ABG, termpBuffer[4] = 00000

405 #define POT BUFFER SIZE jjdrecs - 0xABS, ternpBuffer(] = 0x0000

406 address = (wABA, tempBuffer[d] = 00000

407 '/ Fotentiometer data cfaddress = 0xABC, tempBuffer[7] = (0000

408 SHORT potBuff|address = 0xABE, tempBuffer[8] = 00000

409 address = (ACO, tempBuffer[9] = 00000

410 f/ Temporary buffer for

411 SHORT tempEuT‘_er [1CI]

412

413 ff Variables for the pulldown menus

414 SHORT pDwnLeft, pDwnTop, pDwnRight, pDwnBottom;

© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —
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To show the link:
Hover mouse pointer over

an identifier and click the
Ctrl key

Click the link to jump to the
identifier's declaration in
the editor

© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

| &~ 5

e SE

StartPage | [X|Labic |(X| MainDemo.c = |T|Primitveh 5| ssT2svFoisc.. [[*[-][5]

Pl o o E: =T

4032

4034 1] 1
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046

B PRl o

Chates Lk pText, LISTEOX* plb

4033  wvoid UpdateRTCCDates (LISTEOX *pLb)

static char wvalue;

switch (DateltemID)

i

default:

case ID
value = LbGetFocusltem(plLbk) + 1;

ch;

*pltemText;

Field pText of struct
unsigned short™ pText

EE MCWNTH:

1Ll

1601 MPL
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MASTERs 2012 h

Select any brace '{" or "}’
and it will automatically
be highlighted along with
its match

@ & -5 - |@.%$.|<N:> et e O & =@

lcdInit () ;
TRISA = 0O
LATR = 0x55;
PORTE = 0O;
while (1) ;

1 % $#include <p2 128GRA010. h>
#include "1ibLCDZ4.h"
CONFIG1 (FWDTEN OFF & JIAGEN OFF)

m

Selected Brace

© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

i
1601 MPL
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ow to work with the Editor

Naviaatinn® GG Ton
I‘“'qu‘lv.ll A A Y4 I Vs

MICROCHIP
MASTERs 2012

e Go To Declaration
e Go To Source

e GoTo Type

e Go To File

e Go To Symbol

e GoTo Line




MICROCHIP

MASTERs 2012 Navigation: The Navigator Window
i i ifi : Navigat <l % |: Lab1 - Project Envi t
e Lists identifiers AN L1 e——

----- @ LbChangeSel{LISTBCOX® pLb, LISTITEM™ pItem)

and symbols | = Lbcrsel
Sl | e @ LbCreate(WORD ID, SHORT left, SHORT top, SHORT right,
fo r c u rre nt fl I e @ LbDelltem(LISTEOX™ pLb, LISTITEM™ pItemn)

----- &9 LbDelltemsList{void* pObi)
----- @ LbDraw{vwoid™* pObj)

..... #= |bGetBitmap

R T #= | hGetCount b
[ D 0 u b I e c I I C k 0 n ----- @ LbGetFocusedItem({LISTBOX® pLb)
- I =5 LbGetltemList
a n Ite m to j u m p ----- @ LbGetSel{LISTBOX™ pLb, LISTITEM* pFromltem) £
L T I #= | bGetVisibleCount
to Its ----- LbMzgDefault{WORD translatedMsg, void™® pObj, GOL_MSC

LbSetFocusedItem(LISTBOX® pLb, SHORT index)

LbSEt5E| T | e emaven = ssTzarotee = (] TmeDeay.c @) B Lstonh ® EEE
1| m [ b B QR SEF e Ao 8L

o nght click for e — ——— |
additional : |
options

()
declaration | et -

© 2012 Microchip Technology Incorporated. All Rights Reserved.——— 1601 MPL 110
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o Lists identifiers
for the project

e Double click to
jump to
declaration

e Right click for
additional
options

© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

IClasses @ W Services

- Mavigator @ W ; Lab - Projéct Environment

St Niew Navgate jource Bun Debug Team Tock Window Help
= e T W P ] [i i - P 0304 | | D€ e 2C o sab PO 0| Search (Cari+
ey -: swrtPage m (HLble w

eEa

WE

ernjle)
ARFEree ace 5|d g

my Ly

3

L

H

.ﬁlﬂll ¥ ® i Tasks

.

= Labi (Buikd, Load) = | Lot i, Lo, .} = | Cotnaiges Cormoie = | REALICE x
H

 Projects : Files | Classes 4 % |: Services

ansming

=@

_CONFIG1
@ SwitchPressed{unsigned int™® sw, unsigned bit)
@ ledClear()

&P lednit)
@ ledPutChar(char ch)

@ ledPutCrmd({char crnd)

@ ledPutCur{char row, char col)

@ ledPutFloat{float fnum, char precision)

@ lcdPutInt{long num, char radix)

[fr) lcdPutsSCmd(char cmd)

- &P ledPutStr(char™ str)

@ ledPutUInt{unsigned lang num, char radix)

@ main{)

Eﬂ---i C:\Program Files (x38) Microchipmplabc30ty 3. 25\suppor t\PIC24F th

1601 MPL
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e To create code folds without { }:

//<editor-fold defaultstate=""collapsed” desc="Descriptive Text'>

Your Code Here
//</editor-fold>

Unfolded / Expanded Folded / Collapsed
6 1int main(vo1d) 6 1int main(vo1ld)
?E { ?E 1
8= // =editor-fold defaultstated 8+ Initialization Code
g LedInitl); 11 LedPutstr("Hello, world!");
10 + f/ =feditor-fold= 12 TRISA = 0;
11 LledPutstr("Hello, world!"); 13 LATA = Qx55;
12 TRISA = 0; 14 while(1);
13 LATA = Ox55; 15 -
14 while(1); 16

— — = — = - : e -
-t e i io’sriisiid - B reryn ° ]
© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— 1601 MPL Slide 112




MICROCHIP

MASTERs 2012 How to con

e Select Tools P Options from the menu, then
select EEditor from the icons on top

‘%@#

General Fonts & Colors Keymap Embedded  Miscellaneous

General | Formatting | Code Completion I Code Templates I Hints I Macros|

Code Folding
Uze Code Folding:

Collapse by Default:  [] Methods [] Tags and Other Code Blocks
[] Inner Classes
[ Imports
[ Javadoc Comments

[ Initial Comment

Lamel Case Behawvior

Enable Camel Case Navigation
Example: Caret stops at S, T, N in "SomeTypeMame” when using next/previous word actions

4 |

| Export || Import

— - - _ - E—— A s o)
©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL




MICROCHIP

Rules for C code formatting
may be defined in Tools »
Options » Editor »
Formatting. Choose C
from the Language combo
box.

To apply the rules to the file
currently selected in the
editor, select from the main
menu Source » Format

© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

General

Fonts & Colors

Keymap

c w

Embedded

CfC++

| General | Formatting | Code Completion I Code Templates | Hints I Macros|

Miscellaneous

Language: :C -

Category: -Formath'ng Style -

Qverride Global Options

[=lindents

Indent Size 4

Expand Tabs to Space

Tab Size 8

Statement Continuatior 8

Constructor Continuati 0

Preprocessor Directivt
# at Start Line

Indent Namespaces

Indent Case Statement

Absolute Label Indentz

Indent Visibilty
Keep Extra Spaces |:|

[=IBraces Placement

Namespace Declaratio
Class Declaration
Function Declaration |5ame Line |l ™

Preview:

#include <Map>

struct Classh {
int number;
static char** cc;
}:

Classh::cc = {"a", "gn, nwCn

if (text == NULL) {
text = "a";

#ifdef C

#define C1

$ifdef F

#define F2

#endif

#else

#define C2

#endif

label:

switch (number) {

case 13

"y

int method (char* text, int number) {

[

OK

][ Cancel ][ Help ]

MPLAB X IDE

File Edit View Mavigate [Source Run Debug Team Tools Window Help

7 el S

 Projects 4 % ; Files

=-fd Labi

1601 MPL

Format

Remove Trailing Spaces
Shift Left

Alt+Shift+F

Alt+Shift+ Left

114
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MICROCHIP
MASTERs 2012

Code templates provide a
shorthand notation for code
snippets that will be
expanded by the editor.

Code templates can take
parameters that make it
easy to enter values in code
without having to move the
cursor.

= © 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

@\

General Fonts & Colors

OW 10 WOIrK Wi

c w

Embedded  Miscellaneous

CfC++

| General I Formatting | Code Compleh'onl Code Templates | Hints I Macros|

Language: :C

Templates:

-

Abbreviation Expanded Text

break
caze

Description

continue

def #define

df default

Expanded Text | Description

|brea]:

Expand Template on: :Tab

MNew

il __Remo!e
]

Export | [ _Import

=
1601 MPL

[ CK ][ Cancel H Help

Slide
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MASTERs 2012 Code Templates: Exam

while Template Definition

while (${EXP default=""exp"}) {

}

You type into editor and press Tab key:
wh

${selection line}${cursor}

Editor expands this into:

while (exp) {

}

Type in a value for exp and press Enter key. The cursor will be
automatically placed inside the braces.

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL



From the main menu select:
Tools » Options

Select Miscellaneous
Select Tasks

Add a custom ToDo Pattern,
or just use the default list

Click OK when done

= © 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

% B 4 B & e

General Editor Fonts & Colors Keymap cfc++ Embedded

| Appearance I DiFFI Files I JavaScript | Spellchecker | Tasks |Termina| I Versioning|

Miscelansous

ToDo Patterns:

Etodo

TODO

FIXME

LEEs

PEMNDING

S

Show ToDos from comments only

[ Export |[ Import

o
1601 MPL

” Cancel H Help
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MASTERs 2012

9 Create comments using a ToDo pattern

Start a comment with one of
the ToDo patterns from step
one. Any text may follow
the ToDo pattern.

#i1ftdef EXPENSIVE VERSION
IcdPutStr("'Expensive™);

#endif

#i1ftdef CHEAP_VERSION
IcdPutStr(*'Cheap');

#endif

//T0DO Translate to Spanish

IcdPutCur(l, 0);
IcdPutint(count, DEC);
LATLED = 0x0010;
TRISLED = OxFFOO;

= ©2012 Microchip Technology Incorporated. All Rights Reserve —

=
1601 MPL




From the main menu select:
Window P Tasks

The Tasks window will open
up in the Output area

= ©2012 Microchip Technology Incorporated. All Rights Reserved. .

@ ifiles [:Cla. |:ser.

StartPage | (E] Lable x|

Fl[E FEater Fies
i-[[F Lbrary Files

}- Linker Files
i1-[[3 ObjectFiles
f;’}-- Source Files
Llabl.c

in() - Navig... \ Lab1 - Pro... @

g Lab1 o
E\@ Device b
-G PIC24F1128GA010
- 48 Checksum: 0x0
Compiler Toolchain
Dﬁ"‘ 30 (v3.30) [C:\Progra
Eﬁ Memory
= [ RAM
=

W RAM Used: 0(0.0%=

m RAM Reserved: Re

31
32
33
34
35
36
37
38
39
40
41
42
43
44

r #endif
lcdPutCur(l, 0);
lcdPutInt (count,
LTLED = 0x0010:
LED = OxFFO0O;
while (1) {

}

while (1)
{

[EBR-E-RTCBfe e

lcdPutStr ("MPLAE X Low 2

ranslate t

DEC) ;

)

| @ B | & =8

- Flash
T

@ Flash Used: 0 (0.0°
M Flash Reserved: Re

[—]v@]A Resources

-0 BP Available: 4

[ BPUsed: 0

[ SW BP: Enabled

(= %4 Debug Tool

«[m

Description

Location

<no tasks > in all UHened Hro]’ecis

1601 MPL
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Q Save the project

Save & the project so that
MPLAB® X IDE will parse
the files and collect all the
specially tagged comments
in the tasks window.

Double clicking on a task
will take you right to the
comment in your source
code.

© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

MPLAB X IDE B

File Edit View Nawgate Source Run Debug Team Tools Window Help

i @ ® :Files \ Cla... ‘ESer...

StartPage | (E|lablc |

Fl[E FEater Fies
i-[[F Lbrary Files
}- Linker Files
- F'_ Object Files
fj . Source Files
| Lablc

-
=4

 main( - Navg... Lap1-Pro.. @

g Lab1
=t @ Device
¢ PIC24F1128GA010
... 38 Checksum: 0x0
= Dg" Compiler Toolchain
[ Dﬁ" 30 (v3.30) [C:\Progra
D ﬁ Memory

e

m RAM Reserved: Re

] 0%
@ Flash Used: 0 (0.0°
M Flash Reserved: Re

=4} Resources

- BP Available: 4

‘.0 BPUsed: 0

“..[] SW BP: Enabled

(= %4 Debug Tool

4 I

M RAM Used: 0 (0.0%=

-

@ @ -5 - IQ%S.HP% Dliilo o |

while (1) {

}

while (1)

{

: Qutput

ledPutInt (count, DEC);
LATLED = 0x0010:
TRISLED = OxFFOO0;

¥

Description

WI‘I‘ODO Translate to Spanish

Location

C:MTT/TLS0999/Lab 1. Lab1.c:33

TODO: 1in all OHened Ero]’ecis

1601 MPL
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’ﬁ\ MASTERS g

MASTERsConference RN R RN RN RN R RN RN R RN I RN R R NN R I NN N RN AR NI RN I NN

How to debug applications

- o,
— e
© 2012 Microchip Technology Incorporated. All Rights Reserved. . 1601 MPL € Slide 121




a

3 ,{§ Debug Project

Starts a debug session.

Builds project in debug mode.

If connected to a hardware
debugger, this establishes a
USB connection, programs
the target and runs the
program.

End Debug

Session

Ends a debug session.

If connected to a hardware
debugger, this severs the
USB connection. This must
be done before making
changes to code and
continuing to debug.

L

© 2012 Microchip Technology Incorporated. All Rights Reserved.

[ B8 MPLAB X DE Betas

File Edit View Navigate Source Run Debug Teamn Tools Window Help

e —

How .to start a ugession‘

E % |— J—‘ default

T W DR B

050 Ii?"PC:UxSU‘l” ”DCnchCoabsabIPU”

Projects 40 ® |;Files

: Classes | Services

StartPage = |ELablc w@libLCDz‘Lh =

=~ Labl
-- Header Files
5

Library Files
Linker Files
A Object Files
-- Source Files
ﬁ‘ Important Files

L@

Blfelcuem| sl

: main() - Navigator i Lab1 - Project Environ...

a =

% #
- Device

(S - g PIC24F1125GA010

“- 4 Checksum: Ox0

=& Memory

1 Flash Memory Used: 1245 (0.9%) of 132084 bytes
1 Reserved RAM: 80 bytes

—{’] Resources

- BP Available: 4

-E BPUsed: 0

-~ SW BP: Supported

(=1 % Debug Tool

.= Debug Tool Name: Real ICE

=i Firmware Version: TBD - In Progress
=i{C Yoltage VDD: TBD - In Progress

CONFIG1 (FWDTEN COFF & JTRAGEN OFE

int main(void)

ledInit ()
TRISA = 0;
LATR = 0Ox5335;
PCORTE = 0;
while (1});

: Variables

|: call stack |: Breakpoints  [output ¥ = [: Tasks

REALICE x |Lab1 (Build, Load, ...} = |Debugger(nnsnle x |

Programming/Verify complete

Running

Halting..-
Target Halted

Session active while
progress bar visible

1601 MPL
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o=
Q
o
O
Q
-

MPLAB® IDE 8 | MPLAB X IDE
(]

S Funetn
il
> 0
nconteitens G
BT ¢ 5
o &
T rem ®

12 Microchip Technology Incorporated. All Rights Reserved: 1601 MPL Slide 123
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MICROCHIP

Line Breakpoints

Click on a line number in
the glyph margin to toggle
a breakpoint on that line.

A red square indicates that
a breakpoint is set ([ 1).
The line of code will also
be highlighted in red.

StartPage s |(®|lablc = |[@]ibLcD24h |

L=

& -8 - |ﬂ%5‘.lﬁ?&> Dlizlo IS

1 #include <p24FJ128G GAD10.
#include "1ibLCD24.h"

_CONFIGL (FWDTEN OFF & JIAGEN OFF

int main(void)
Y
ledInit ()
TRISA = 0O;
| rata = oxss:
BCRTE = 0O:
while (1),

= =
Ghmmmmqmmhw

=
(=3}

n=late to Spani

H

]
-

m

Click on line number to
toggle breakpoint

= © 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

=
1601 MPL
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MICROCHIP
MASTERs 2012 .

Conditional Line

Breakpoints

Select from the menu

Debug »New Breakpoint 2 Breakpont Type: [line ~
Settings
9 Choose Line as the 3 Eile Name:  |C:/MTT/TLS0999/Lab1.X/Lab1.c
Breakpoint Type et |12
. . Pass count
SpeCIfy the data Flle Condition: :Breakoccl.lrs Count instructions after Event
and Line Number 4 Count: |5 (0 - 4095 Decimal)
settings

(automatically populated
from cursor position)

Specify the Pass Count
Condition

- — —— = -_— =i — = ‘; — . —
-t e i io’sriisiid - B reryn ° ]
© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— 1601 MPL Slide 125
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MICROCHIP
MASTERs 2012 .

Conditional Data

Breakpoints

Select from the menu
Debug PNew Breakpoint

9 Choose Data as the
Breakpoint Type

Specify the data
Address and Breaks on
settings

Specify the Pass count
Condition

= © 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

1601 MPL

Settings
Address: |0x0120

Breaks on: :Wribe Specific Byte - Value: 0x25

Pass count

Condition: .E\fent must occur Count times

Count: |3 (0 - 4095 Dedmal)
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Show Breakpoint

Window

Select Debug » New
Breakpoint

© Right click to:

 Create new breakpoint

* Enable all breakpoints

* Disable all breakpoints

* Delete all breakpoints

* Group breakpoints
(allows enable/disable by
group)

« Change a breakpoint's
settings

= © 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

_M!PLAB X IDE Betas.

Debug Tesm Tools Window Help

File Edit View Navigate

& Run
# B e T D RAR B oo |[enozc s CEECT—

iPro.. 4% |:Files [iclasses [ services || StartPage =|Flabl.c | ibLcD24h =
B Labt BER-F-eeSfBresclon| s =F
Header Files 1O #: immomeanin o
T I? include <p24FJ GAO10.h>
Library Files 3| $include "1ibLc
Linker Files 3
Object Files 4 CONEIGL(FWDIEN OFF & JTAGEN_OFF)
Source Files s - - -
(& 1mportant Files 6| int main(void)
TE €
s ledInit();
’
=] TRISE = O:
13 LATA = OXSS:
: Data Memory 0x120 Writ... |: Lab1 - ProjectEnvi.. % || el o 15
> 15 while(1);
% slg 16 TODO: Translate to Spanish
2 < Device TODO: Tramslate to Spanish
® - PIC29F1128GA010 7=
.. 3 Checksum: Ox0 18
ary
AM Memary Used: 0 (0.0%) of 8152 bytes
lemary Used: O (0.0%) of 132084 byte
ed RAM: 80 bytes
=
-0 sW BP: Supported # [|: Breakpoint: % = |: Qutput : Task:
=-#§ Debug Tool “‘ eitcaupomi sibeing alas
= Debug Tool Name: Real ICE o* B | Name
1= Firmware Viersion: TBD - In Proggds " Data Memory 0x120 Write 0x25
.=z Voltage YDD: TED -In irgg;e&s e
ne® ] » [@] & Line Labl.c:14
o
.
«* | 1411 |ms |||
.
"’
.
. *
o ‘e
: Breakpoints ¥ o= | Output : Tasks
=
B | MName @
¥ Data Memory 0x120 Write 0x25 -
O Linelabi.c:12
O Linelabl.c:14
-

Double click a breakpoint to go to its source

1601 MPL
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From the main menu
select: Window »
Debugging » Watches

(m Help
5 Projects Ctrl=1
[ Files Cirl+2
@ Clazses Ctrl+9
E‘, Favorites Ctrl=3
i Tasks Ctrl-6
“4  Project Envirenment
Qutput L4
Mavigating L
.
Versioning L
PIC Memary Views L)
Other LQ=]
Editor Ctrl+0 H
Close Window Cirl+W @
Maximize Window Shift+Escape
Undock Window Alt+Shift-D >
@]
Clone Document
Clnse All Documents Chrl+Shift+ W
Close Other Documents
Documents... Shift+F4
Reset Windows

2 0 @ dfr|frrmconn] &
NE

EEEE)

© 2012 Microchip Technology Incorporated:All Rights Reserved.

A g e = A .,
nmmmmuwﬁfeqzb‘m &Lt (o wn 8 ..'.
5 Flash Memory Used: 1245 (0.9%F 1320841 @ Latan 'e.m L ...
S s o 0
o e RS L L] o0 [ .'..
i o Ges d
K oune Goor g e,
— oetus g e @ Ly [ oo [ Yo,
i el | IR g fow 0 ‘.,
s noce cioa i Im] &
: Watches © Hﬁaﬁabl&s : Call Stack : Breakpoints |’ Output Tasks 1
| L Marne Address Type Value
e LATA Ox2c4 () sFr (] oxooss L) -
&> LATAD Ox2C4 [ LaTa<n> L) oxo1 LJ
@ LATAL %24 [ tataci= (] oxo0 L)
&> LATAZ Ox2C4 [ taTa<zs L) oxo1 [J
@& LATA3 Ox2c4 [ ataca: (] oxo0 L)
@ LATAS Ox2C4 [ LaTa<ds (L) oxo1 )
@ LATAS %24 [ tatacs= (] oxo0 L)
&> LATAG Ox2C4 [ LaTazes L) oxo1 J
@ LATAT Ox2c4 [ atacr= (] oxo0 L)
&> LATAS Ox2C4 [ LaTa<ss (] ox00 )
@ LATAID %24 [ tata<io- (] oxo0 L)
@ LATAL4 Ox2C4 [ taTa<14= (] ox00 J
@ LATALS Ox2C4 [ tata<iss (] oxo0 L)
= PoRTE 0x2C5 PES (] ox0000 [J
D <Enter new watch = D D D
i
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MASTERs 2012 How to add a var

o (Optional) Highlight 9 [Debug) Team Tools Window Help < 1aTh - oxss;

BE Debug Project (Labl) Ctrl+F5 BoR

Insert C Line Trace

. = = _ _ 15 whil
Va rlable In ed |t0r Debug File Crl+Shift+F5 16 J/TODO: Log Selected C Value
Debug Test File Ctrl+5hift+Fo 17 3 )
9 Do one of the following: Discete Debugger Operation » 18 Navigate '
B Finish Debugger Session Shift+F5 Mew Watch... % Ctrl+Shift+F7
€ Right click in editor and @ Pouse Tosglebime freskpeint ColeFe

select New Watch... from i F5
the popup menu v o .
. |? tep Instruction
(® Select from main menu: 4 i ;
Debug » New Watch... D Recet
- - ':E Set PC at Cursor
G If you hlghllghted the ¥ Focus Cursorat PC
variable in the editor, Stack g
CIiCk and drag it to the Toggle Line Breakpoint Ctrl+F3
- MNew Breakpoint... Ctrl+Shift+F8
Watches window NewWatc:... N, CtrlsShiftsF7
G)
9 Enter variable name or Enter Watch Expression:
just accept what's there PORTS]

then cIick o] (i) (e

©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL
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n ' n
MASTERs 2013 How to change a watch variable's radix
Right click on a Value in :Watches % = |E‘-|"ariahles ‘EC&II Stack | Breakpoints |50utput |ETasks
Mame Address Type Value
the Value column gy s O
(€3 PORTE 0x2C8 BEL
9 Select from the popup 56 Trisa s 0 =

m e n U . D <Enter new watch = E]
Display Value As

9 Choose the desired
radix / format: New Watch ...
« Character
 Hexadecimal
 Decimal
 |IEEE Float

* Binary -
Sh I h ) Hexadecimal
o Octal ow only rows wWnere exddecima

Delete
Delete All
Delete Unrecognized Watches

Display Value As X Character

Decimal

« Fractional Integer
IEEE Float

Binary
Octal

Fractional Integer

© 2012 Microchip Technology Incorporated. All Rights Reserved. — 1601 MPL
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H v
MASTERs 2013 How to change a watch variable's value
Double click on a value :Watches & % |:Variables | Call Stack | Breakpoints  |: Output i Tasks g
= Mame Address Type Value
in the Value column gy s O () T -
(€3 PORTE 0x2C8 BEL (] oxo000 )

9 E_nter a new value and [F TRISA 0x2C0 PE: (..] ox0000 )
hit the Enter key when [} <Enter new watch> 0 B 0
done

m Values may not be
changed on the fly. You
must halt execution of

your program before a
change can be made.

© 2012 Microchip Technology Incorporated: All Rights Reserved. — 16017{MPL




MiCROCHIP — -
— How to sort watch variables
O oetauit Click on the column headings...
(Fields Sorted Numerically)
‘Watches S x|:Output |9 1st Click:
Address Name T Sort Ascending (Alphabetically)
m2cs [ |EKD ATA
mect [ @m0 e < x| Output |e 2 Click:
(24 @ LaTAL . i i
D Address —~ Name T Sort Descending (Alphabetically)
Ox2C4 L & Dx2C4 )= LaTa
0x2C4 L] ®uwms o L] @ aTao ‘Watches $ x ' Output IG 3rd Click:
0x2C4 L] @®uwmas | oo L] @®uata1 Address & Name T Default .
mecs [ @uamas |, L] ®uwmnan o )= Lata ot
noci Tl _®LAms __lnocs [] @uTad o L ®ume e < x| Output |
ot [ @uTAs oo [ @uamr Address Name T
Ox2C4 L] @®uataz 0204 L] @®amae ez C4 [JE& ara SF
0x2C4 (1 @®1a1A3 [ ocs L] @®amas 0x2C4 L] @ ata0 LAT
0x2C4 L] @®uwmas | o, L] @®uata1 LAT
0x2C4 L] @®uwms | L] @tz LAT
(2 C4 [] & 1a1A2 0x2C4 L] @®uamas LAT
mecs [ @ Latas LA
mecs [ @ LaTAs LA
(2 C4 [ ] & 1aTAG LAT

- — - ’ o ,J
©2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL Slide
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From the main menu : Watches |E1—FiIeHe~gisters '$'E|50utput
. = Address 00 02 04 08 03 0A 0OC  OE ASCII
SeleCt. WlndOW } 0000 WUSSE 0000 (0000 |0000 [0000 (0000 [0000 | eeeee cenanans o
H 0010 0000 |0000 (0000 (0000 (0000 [0000 [0856 (0856 [veeew... e VLV =
PIC Memory VleWS } 0020 024E (0000 (0000 [0000 (0000 [0000 [0000 (0302 [Heweeeen wevevnan
0030 0000 |0000 (0000 [0000 (0000 (0000 (0000 (0000 [veeeeeen seveenan
[Window) Help 0040|0000 (0103 |0004 (0000 |0000 |0000 [0000 0000 [-wvesves woeensss
5 Projects Crl+1 0050 0000 [0000 (0000 [0000 (0000 (0000 (0000 (0000 [veeeeeen seveenen
5 Files Cirl+2 0080 0000 [0000 (0000 [0000 (0000 (0000 (0000 (0000 [veeeeeen seveenen
&l Classes Ctrl+9 0070 0000 [0000 (0000 [0000 (0000 (0000 (0000 (0000 [veeeeeen seveenen
Favorites Ctrl+3 0080 0000 [0000 (0000 [0000 (0000 (0000 (0000 (0000 [veeeeeen seveenen
5 Services Ctrl+3 0080 0000 [0000 (0000 [0000 (0000 (0000 (0000 (0000 [veeeeeen seveenen
b4 Tasks Ctrl+6 00RO 0000 (0000 (4444 [4440 (4444 [0044 [4442 (0004 |....DDED DOD.LCD..
s Dashboard 0080 4440 (4244 (0044 [4440 [0040 [0040 |0440 (0440 [EDODC.ED E.E.GE.E.
Output v o0co 0000 |0400 (4440 [0000 [0000 (0000 [0000 (0000 [v.eoBDen wevewnnn
Navigating v 00D0 0000 (0000 (0000 (0000 (0000 (0000 [0000 (0000 [veeeenen soneenen
Debugging 3 00EQ 0000 [0000 (0000 [0000 (0000 (0000 (0000 (0000 [veeeeeen seveenen 8
Versioning 14
l PIC Memory Views o Program Memory
Simulator ﬁ File Registers
Other 5 SFRs
Editor Ctrl+0 =] Configuration Bits
Close Window Ctrl+W @ EE Data Memory Cunﬁguratiun Bits
Maximize Window Shift+Fsrane E Other Memory
Program
= Program Symbal
9 Select a display format = o5\ Mixed

PS5V Data

Configuration Bits

Each of the memory view windows may be reconfigured to
display any of the supported memory types.

1601 R/IPL
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[ |
mm ] IO"A" tO Cuang inn nnn l,’ [ | 3 ‘v’a!ue

...0.h |I::|:|Putl:md.c x||::dF'utl:ur.c » | Embedded Memory 1 xl EI|E]@

Address 00 02 04 06 08 DA 0C  OF  ASCII

nooo o000 |oooo [oooo |oooo |oooo |oooo 0000 (0000 |eeeee... .

oolo Qooo0 (0000 (D000 (0000 (0000 |oooo o000 (0000 |eeeenee= |

0020 0000 |0000 (0000 (0000 |0000 (0000 0000 0000 |..20....

0030 0000 |0000 (0000 (0000 |0000 (0000 0000 0000 |..20....

0040 0000 |0000 (0000 (0000 |0000 (0000 0000 0000 |..20.... _

0050 0000 (0000 |0000 |0000 |0000 |0000 0000 (0000 |»wwv.n.. Doub|e Clle on

0060 0000 |0000 (0000 (0000 (0000 (0000 0000 0000 |........

0070 0000 [0000 0000 [FE | ol aeiet——ee it a cell and start

0080 0000 |0000 (0000 (0000 (0000 (0000 0000 0000 |..20.... .

0090 0000 |0000 (0000 (0000 [0000 [00O00 0000 (0000 [vusuuunn typlng the new

00RO 0000 |0000 (0000 (0000 |0000 |0000 0000 0000 |..20.... ]

00B0 0000 |0000 (0000 (0000 |0000 |0000 0000 0000 |..20.... Value —_ hlt

00Co 0000 |0000 (0000 (0000 |0000 |0000 0000 0000 |..20.... [1]

< T [ Enter when
done

Memory |File Registers W Format |Hex W

1601 R/IPL




emory Windows

HaAaw ta fill mamaoarv
H INJYY W/ 1111 IIIUIIIVI’

MICROCHIP
MASTERs 2012

e Right click in
memory window
and select Fill N
Memory... from the
popup menu

Data Radix )
@) Hex

Use Data As i
i@ Fill value
() Sequence Start

(71 Randomize Data

| ok || cancl

chnology Incorporated. All Rights Reserved.—— —

© 2012 Microchip Te




MiCROCHIP viemo

MASTERes 2012 [ | LA} qu: [ l’ ‘.ulllp

e Right click in the memory window and
select Go To... from the popup menu

GoTo What: Enter a Hex Address

h 0x10C2

2012 Microchip Technology Incorporated. All Rights Reserved.—— —
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MICROCHIP
MASTERs 2012
e Select Window » Debugging P Call Stack
call Graph '’ Output ' Tasks ' Variables - Call Stack Rak

[ lcdDelay(int count = 0x078A) at C:/RTC/Labl/lcdDelay.c:16

[ | lcdInit{) at C:/RTC/Lab 1 cdInit.c:21
[ Imain() at C:/RTC/Lab1flabl.c:3

[v|

Double click or right click on a stack level to make the editor
display the line of code that made the call.

—©2012 Microchip Technology incorporated. Al Rights Reserved: 1601 MPL
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How to work with the Local History




Right click on a source file

in the project tree and
select from the popup
menu:

Local History »
Show Local History

—©2012 Microchip Technology incorporated. Al Rights Reserved: e

MPLAB X IDE

File Edit View Mavigate Source Run Debug Teamn Tools Window Help

E % l_E'f “S—I :Labl:Cheap_\Jersiun ,,,,,,,,,,

=3
il
=
&
3=
o
&

4@ % |:Files  |:Cla. | ser.

B Labl
-- Header Files
-- Library Files
-- Linker Files
G- ({5 Object Files
E\‘ Source Files

StartPage | @lablc |

BE-F- TFBfreleExo O

31
32 r
33
34
35

G- @ Importar

Open

Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Compile File

Remowve From Project

Rename...

Save As Template...

ledPutStr ("MFLAE X Low £7);

f/TODO Translate to Spanish
lcdPutCur (1, 0):
ledPutInt (count, LDEC)
LATLED = 0Ox0010;
TRISLED = OxFFOQO:
while (1) {

H

while (1)

{
LLTLED ~= Oxl8;
delay();

H

Show Local History
Revert Deleted %

Revert to...

Local History
Tools
— - Properties
: main{} - Navig... T T
&% |% [ahl | |‘ 33 —|_

1601 MPL

unsigned timedelay = count;




A new tab will open up in
the editor area.

The upper pane shows a list

of previous versions of the
selected file.

The lower pane shows a diff

comparison between the
current version (right) and
the previous version (left)
selected above.

© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —

MPLAB X IDE Betab.l

File Edit View Navigate Source Run Debug Team Tools Window Help

3 <1II$|EFi|e:

{Hold in Reset
Start Page =2 | @ Labl.c = | Labl.c [LmBILHTsmW]_E‘,_I

e‘}—:‘ % @ \I.g._"l :Labl:Cheap_\I'ersicn v: ? % |> @ - ”PC 0x0 || ||dcn ov 7 coab sab IPO H Q7| Search (Ctrl4)
T .- ~ .1

L EE

= Labl

. Header Files
. Library Files
Linker Files
. Object Files
9 Source Files
E-] Labl.c

S [ Important Files

Version
= || Today

Label

Jun 18, 2011 2:24:26 AM
Jun 15, 2011 2:23:55 AM

Jun 18, 2011 2:23:15 AM

| Yesterday
. 2daysago

: Jun 18,2011 2:2... i Lab1-Pro.. 4 %

Labl.c Jun 19, 2011 2:24:41 AM

Current File

22 [% Lab1 lcdPutStr ("MPLAB X Low $"): 31 31 lcdPutStr ("MPLAB X Low &' &
E|"¢ Device #endif 32 32 #endif
@a ;—---ePICZ'%FJlZBGADlD //Translate to Spanish = 33 33 S /TODD Translate to Spanish
_ 4 Checksum: 0x0 lcdPutCur (1, 0): 34 34 lcdPutCur(l, 0):
BDE" Compiler Toolchain 1cdPutInt (count, DEC); 35 35 lcdPutInt (count, DEC); -
- €30 (v3.30) [c:Progra LATLED = 0x0010; 36 36 LATLED = 0x0010; E
B"'E E"’;:;I TRISLED = 0xFFO0; 37 37 TRISLED = 0xFF00;
{—M while (1) { 28 38 while (1) {
: 39 39
40 40
} 41 41 ¥
4 42 42 =
4 1 2 s a 1m ] 2
| 33]12 |INS

1601 MPL
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Add item from
previous version to
current version.

MPLAB X IDE Betab.

File Edit View Mavigate Source Run Debug Team Tools Window Hi

=>

Revert entire file to previous version
(replace current with previous).

Remove item from current
version to match previous
version.

POES D0

Lab1 : Cheap_Version

?awﬁi*n

E”PC: 0x0 || || dcn ov z c oab sab IPD H :| Q| Search (Ctrl+1)

- [PC: 0x0 || || dcnov z c oab sab IPO H :| Q- | search (Ctrl+1)

@ ®|:Files [:Cla. [:Ser..

Held in Reset
Start Page $|Lab1.c N| Labkﬂ.oalﬁﬂ%

L EE

Local History]

EEE

- Labl

- Header Files
5[ Library Files
:. . Linker Files
l . Object Files
=N Souroe Files

7 Labl.c
I ﬁ' Important Files

Version

= || Today
Jun 19, 2011 2:24:41 AM
Jun 18, 2011 2:24:26 AM
Jun 19, 2011 2:23:55 AM
Jun 19, 2011 2:23:15 AM

| Yesterday

|| 2daysago

Label

Label

»

Labl.c Jun 19, 2011 2:24:41 AM Current File 7:16 AM 11 ‘ Current File
i Jun 18,2011 2:2... i Lab1-Pro.. 4 % v e = == g eI —rmreo A
8 [% Lab1 = lcdPutStr ("MPLAE X Low £ ledPutStr ("MPLAS ¥ T 30 w lcdPutStr ("MELLE X Low &
=8 @DE\,.E fendif $endif Low $"): 31 32 $endif
&) @PICZ‘IFJlZBGAUlU //Iranslate co Spanish //I0DO Translate To 5 32 /133 8 / 0 Translate to Spanish
- 44| Checksum: 0x0 e 1c,dpm:(:u1::1 o} lcdPutCur(l, 0); 33 34 ledPutCur(l, 0):
Bﬁf Compiler Toolchain lcdPutInt (count, DEC): ledPutInt (count, DEC): 34 35 lcdPutInt (count, DEC): =~
- 30 (v3.30) [c:Progra LATLED = 0x0010; LATLED = 0x0010; 35 36 LATLED = 0x0010; B
& Memory TRISLED = OxFF00; TRISLED = 0xFFO0; 36 37 TRISLED = OxFFO0;
= Rav i while (1) { whils (1) { 37 38 while (1) {
1 RAM Used: 0 (0.0° e .
: J RAM Reserved: Re 39 40
=+ Flash - 40 41 3 I
4 m 13 41 4z
] 3 an an 4 T ] 3

| 33]12 |INS

1601 R/IPL
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To alter the length of time
Local History will keep track
of files, select from the main
menu:

Tools » Options

Choose Miscellaneous
category

Select Versioning Tab

Select Local History under
Versioning Systems at left

% B @

General Editor

Fonts & Colors Keymap

c/c++

| Appearance I DiFFI Files I JavaSeript | Spellchecker ITasks ITerminaI | Versioning |

Versioning Systems:

Local History
Mercurial
Subversion

Keep Local History Files for |7

Days

B € =

Embedded

Miscellaneous

Export H Import

© 2012 Microchip Technology Incorporated. Al Rights Reserved.—— —
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How to convert an existing
MPLAB® IDE 8 Project
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meace  How to prepare for conversion
o Ensure project builds in MPLAB® IDE v8
e Ensure version is 8.14.03A or later

e Ensure all header files are in the project
tree — not just in code via #1nclude

e If converting for use on Linux or Mac:

e Ensure #i1nclude filenames use correct case
e.g. "p24FJ128GA010.h" — NOT "p24fj128ga010.h"

e Use '/"in relative paths instead of '\'
e.g. #include "Graphics/graphics.h"




MICROCHIP After Conversion

e Source files are shared between MPLAB®
IDE 8 and MPLAB X projects

e Project may be worked on from either IDE
e Changes to source files reflected in each IDE
e Changes to project settings only in one IDE

e MPLAB X IDE project files in subdirectory
of MPLAB IDE 8 project directory




=

MICROCHIP

MIcROCH How to convert a legacy projeé

o Start a new project by
clicking on the new
project icon:

9 Choose Existing

MPLAB® IDE v8 Project

[} Microchip Embedded [=]

Standalone Project
@-[). Samples U=WFisting MPLAB IDE v8 Project
ﬁ Prebuilt (Hex, Loadable Image) Project
[ Library Project

under Projects

e Follow the remaining
steps in the Wizard,
which are very similar
to those for creating a
new standalone project.

Description:

Creates a new project from an existing MPLAB IDE w&.x project file. It uses this project file as the
starting point for an IDE-generated makefile.

< Back Finish

Cancel ][ Help

©2012 Microchip Technology Incorporated. All Rights Reserved.
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How to work with multiple projects




e OA _ I’D _ : e projects

Active Project

The Active Project is the one that is currently selected in
the project tree. All project related actions will be
applied to the Active Project until a different project is
selected.

Main Project

A Main Project is explicitly selected from the right click
menu. Once selected, all project related actions will
apply to the Main Project, regardless of which project is
selected in the project tree.

©2012 Microchip Technology Incorporated. All Rights Reserv ed.




In the Project tree,
left click on the
project you want to
make active.

Once selected, all
displays will reflect
data for the newly
selected project
and all actions will
be applied to that
project.

~— ©2012 Microchip Techn ologwﬂco porated. Al Ri ghts Reserved.

| ‘Classes

o : Projects 1 # |: Files
=8= NcolDemo PIC24
-- Header Files
-- Library Files
-- Linker Files
- [ Obiect Fies
-- Source Files
ﬁ' Important Files
- Labl
-- Header Files
-- Library Files
-- Linker Files
&[5 Object Fies
-- Source Files
ﬁ' Important Files

Current
Active Project

: Classes

9 :Projects 0 i |: Files
[ GOLDemo PIC24
-- Header Files
-- Library Files
-- Linker Files
&[5 Object Fies

-- Source Files

ﬁ' Importgnt Files
-

-- HeadeFiles

-- Library Files

-- Linker Files
&[] Obiect Files
-- Source Files
ﬁ' Important Files

New
Active Project

o
1601 MPL
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MASTERs 2012 now

In the Project tree,
right click on the
project you want to
be the Main project,
then select Set as
Main Project from
the popup menu.

All displays will
reflect data for the
main project and all
actions will be
applied to the main
project only.

= o =g :
©2012 Microchip Technology Incorporated. Al Rights Reserv: " 1601 MPL

prOJe

4 = |: Files : Classes

Mew 3

Add Existing Item...

Add Existing Items from Folders...
Mew Logical Folder

Add Itern to Important Files..
Export Hex

Build

Clean and Build

Clean

Package

Set Configuraticn r

Run
Debug
Step into

Program Target Device

Rename...

Move...

Copy...



The Main Project
will always appear
with a bold
typeface to indicate
that it is active
regardless of which
project is selected
in the project tree.

~ © 2012 Microchip Technology Incorporated: All Rights Reserved. —

acrt
WS

Projects 41 % |: Files i Classes

- GOLDemo PIC24
- [(F Header Files ‘ . .
-- Library Files Main Project
-- Linker Files
G-[fF Object Files
[ Source Files

ﬁ' Impogtant Files

=-& Selected Project,
-- Header Files but not Active

-- Library Files
-- Linker Files
-5 Obiect Files
-- Source Files
ﬁ' Important Files

1601 MPL
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Thank You!
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The Microchip name and logo, the Microchip logo, dsPIC, KeeLoq, KeelLoq logo,
MPLAB, PIC, PICmicro, PICSTART, PIC32 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, chipKIT, chipKIT logo, 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, 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.
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