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Objectives

 Show the differences from MPLAB® IDE 8 Show the differences from MPLAB® IDE 8
 Configure tools and compilers 
 Create and convert projects
 Work with new project featuresp j
 Build, program, and debug projects
 Work with the new editor Work with the new editor
 Work with the new navigation tools
 Customize the interface
 Explore some brand new features
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Agenda

 Rationale Rationale
 Major Differences
 IDE Overview
 Lab – Create a Standalone Projectj
 New Methods and Feature Tour

 Projects Editor Debugging and more Projects, Editor, Debugging and more
 Multi-Project Notes

R Resources
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Rationale

Why make such a big change?Why make such a big change?
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Rationale
Why make a completely new MPLAB® IDE?Why make a completely new MPLAB IDE?

MPLAB IDE 6 8 d b h it MPLAB IDE 6-8 code base has run its 
course:
 IDE lacking several modern features
 Difficult to add many requested features Difficult to add many requested features
 Not easily extensible by 3rd parties
 Lacking some infrastructure for advanced 

high-level language development
 Limited to the Windows platform
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Rationale
Why the NetBeans IDE?Why the NetBeans IDE?

Th l tf id The new platform provides:
 A mature IDE proven through years of usep g y
 A modern IDE with all the latest features
 A well documented extensible A well documented, extensible 

architecture
M t d f t l d t Many requested features already present

 Architected for high-level language g g g
support

 Runs on Windows Mac and Linux
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Rationale
Why the NetBeans IDE?Why the NetBeans IDE?

Th l tf id The new platform provides:
 A rich ecosystem of plug-insy p g
 PC and embedded development in same 

IDEIDE
 File structure that doesn't require IDE

M f t t i l Many new features not previously 
available in MPLAB® IDE
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C Compilers for MPLAB® X IDE

The new, simplified compiler offeringsThe new, simplified compiler offerings
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MPLAB® XC Compilers
Coming in 2012Coming in 2012

HI-TECH® PICC Based MPLAB C30 / GCC Based MPLAB C32 / GCC Based

MPLAB XC8 MPLAB XC16 MPLAB XC32
8-bit Compiler 16-bit Compiler 32-bit Compiler8-bit Compiler 16-bit Compiler 32-bit Compiler

PIC10, PIC12, PIC24, PIC32PIC16, PIC18 dsPIC30, dsPIC33 PIC32

CCI C C il I t fCCI – Common Compiler Interface

Free No cost, production worthy, optimizing compiler, community support

Standard Entry level price, more optimization, access to priority support
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Major Differences

An overview of the most significantAn overview of the most significant 
changes over MPLAB® IDE 8
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Major Differences
USB Drivers

MPLAB® IDE 8

USB Drivers

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

■ PICkit™ programmer/debugger uses standard■ PICkit  programmer/debugger uses standard 
HID driver

MPLAB X IDE
ICDs and MPLAB REAL ICE™ in circuit emulator■ ICDs and MPLAB REAL ICE™ in-circuit emulator 
use open source drivers
■ WinUSB on Windows■ WinUSB on Windows
■ LibUSB on Mac and Linux

■ PICkit programmer/debugger uses standard HID 
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Major Differences
USB Communications Link with Hardware Tools

MPLAB® IDE 8

USB Communications Link with Hardware Tools

■ Link established when tool selected or workspace 
opened with tool already selected
Li k d h MPLAB IDE i l d■ Link severed when MPLAB IDE is closed

■ Link is always on while tool enabled

MPLAB X IDE
■ Link established when debug session started
■ Link severed when debug session terminatedg
■ Link is always off except when actively debugging

(By Default)
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Major Differences
USB Communications Link with Hardware ToolsUSB Communications Link with Hardware Tools

 Tool status can 
be refreshedbe refreshed 
without being in 
a debug sessiong

Open the project 
dashboard from thedashboard from the 
main menu:
WindowsDashboard

Click on the 
Refresh Debug 
Tool Status icon
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Major Differences
Projects and Workspaces

MPLAB® IDE 8

Projects and Workspaces

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

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

MPLAB X IDE
■ Projects contain:

■ Everything – no workspaces needed

■ Project Groups:
■ List of projects to simplify opening up multiple related projects 

that are frequently opened together
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Major Differences
Project Files and Structure

MPLAB® IDE 8

Project Files and Structure

■ Projects and workspaces represented by 
individual files that may be double clicked to 
open the project or workspace:open the project or workspace:
■ *.mcp (project)
■ *.mcw (workspace)

MPLAB X IDE

( p )

■ Project represented by specific directory 
structure containing XML files 

■ There is no project file to double click
■ Project must be opened from within IDE
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Major Differences
Project Files and StructureProject Files and Structure

Automatically Generated Project Directory Structure

Local Disk (C:)Local Disk (C:)
MTTMTTMTTMTT

Lab1Lab1

TLS0999TLS0999 Project Location (User's choice)
Project Folder - Source Files (*.c, *.h)E Created with project

(Existing folder used if

This is the project name

buildbuild
defaultdefault

debugdebug
Intermediate Files (* o * o d)LA

B
®

ID

(Existing folder used if 
name is same)

productionproduction
distdist

defaultdefault

Intermediate Files ( .o, .o.d)

by
 M

PL Created by first build

debugdebug
productionproduction

nbprojectnbproject

Output Files (*.elf, *.hex)

re
at

ed
 b
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Major Differences
Project Based IDEProject Based IDE

MPLAB® IDE 8

■ Not all tasks required a project:
■ Import Hex File
■ Quick Build

MPLAB X IDE

■ All tasks require a project:
■ Import Hex File ► Create “Prebuilt” projectj
■ Quick Build – not possible from within IDE
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Major Differences
Debug/Release Build Settings

MPLAB® IDE 8

Debug/Release Build Settings

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

OR
Make

Build All

MPLAB X IDE

Build All

■ Debug/Release implied by specific build command

B ild (M k ) Program TargetBuild (Make)
Clean and Build (Build All)

Program Target
Release

D b
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Major Differences
Legacy Tool SupportLegacy Tool Support

Legacy tools NOT supported by MPLAB® X IDE

ICD 2 (2002)
ICE 2000 (1998), ICE 4000 (2003)

No new device support since September 2010

( ), ( )
PRO MATE II (1996)
PICSTART® Plus (1997)

MPLAB X IDE – Current Tools Supported

( )

pp

MPLAB ICD 3 (2008), PICkit™ 3 (2008), PICkit 2 (2005)
MPLAB REAL ICE In-Circuit Emulator (2006)MPLAB REAL ICE In Circuit Emulator (2006)
MPLAB PM3 (2004)
Starter Kits
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Overview

A quick look at MPLAB® X IDE'sA quick look at MPLAB X IDE s 
components
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IDE Layout
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IDE Layout
Main ToolbarMain Toolbar

Main ToolbarMain Toolbar
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IDE Layout
Projects Tab (Project Tree)Projects Tab (Project Tree)

Projects Tab
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IDE Layout
Files TabFiles Tab

FilesTab
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IDE Layout
Classes TabClasses Tab

ClassesTab
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IDE Layout
Project Dashboard TabProject Dashboard Tab

Project Dashboard Tab
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IDE Layout
NavigatorNavigator

File Navigator Tab
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IDE Layout
EditorEditor

Edit Wi dEditor Window
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IDE Layout
Editor ToolbarEditor Toolbar

Editor Toolbar
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IDE Layout
Glyph MarginGlyph Margin

Glyph Margin

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL Slide      30



IDE Layout
Error StripeError Stripe

Error Stripe
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IDE Layout
Output WindowOutput Window

O t t Wi dOutput Window
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How to switch USB drivers

Swapping drivers between MPLAB®Swapping drivers  between MPLAB
IDE 8 and MPLAB X IDE
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How to switch USB drivers

Plug-in the hardware toolg

Before you do 
anything else:

Plug in your MPLAB®

REAL ICE™ in-circuit

anything else:

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.
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How to switch USB drivers

Launch the Driver Switcher utilityy

Select from the Windows / 
Start menu:
► All Programs / Programs
► Microchip
► MPLAB® X IDE
► MPLAB Driver Switcher
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How to switch USB drivers

Select tool and driver

Select tool whose driver 
you wish to switchyou wish to switch

Choose desired 
driver

Click

Apply Allpp y
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How to switch USB drivers

Switch Completep

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

When the driver has been 
switched successfully, you 
should see No error in the 
output window.
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How to configure a C compiler
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How to configure a C compiler

Open the Embedded Options Window

From the main menu, select Tools  Options

In the window 
that opens,that opens, 
select the 
Embedded
category

Select the BuildSelect the Build 
Tools tab
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How to configure a C compiler

Restore Defaults

Click on the                           buttonScan for Build Tools

If the window gets 
populated with yourpopulated with your 
installed compilers, 
then you are done.  

If a compiler is not 
f d ti tfound, continue to 
step 3.
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How to configure a C compiler

Add a new compiler

Click on the             buttonAdd…Add…Add…
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How to configure a C compiler

Specify the base directory

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

Browse…Browse…Browse…
compiler s base directory (usually called bin) 

The Type box should be 
automatically populated 
with the correct type Itwith the correct type.  It 
may be changed 
manually if the type 
wasn't properly detected.wasn t properly detected.
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How to configure a C compiler

Done

All paths will be automatically populated
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Lab 1

How to create a new standaloneHow to create a new standalone 
project
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Lab 1
How to create a standalone projectHow to create a standalone project

Purpose

 Create a project from scratch using 
th j t i dthe project wizard

 Describe the various options chosen Describe the various options chosen 
in the project wizard

 Provide a platform on which you can 
build your own projectsbu d you o p ojects
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Lab 1
How to create a standalone projectHow to create a standalone project

Objective

 Create a new MPLAB® X IDE project 
f t h ith th id dfrom scratch with the provided 
source files

 Blink two LEDs and display text on 
the LCD module of the Explorer 16the LCD module of the Explorer 16 
board
 Simulated by Proteus VSM Viewer for online classes
 Executed on hardware for some on-site classes
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Lab 1
How to create a standalone projectHow to create a standalone project

Procedure
 Choose project type
 Specify target device Specify target device
 Specify debugger/programmer
 Specify compiler
 Specify project name and locationp y p j
 Add files to the project
 Run project (in simulator or on hardware) Run project (in simulator or on hardware)
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Lab 1
How to create a standalone projectHow to create a standalone project

Launch the New Project Wizardj

Toolbar

New Project…  (Ctrl+Shift+N)Menu

File ►
New Project…

File ►
New Project…

NNN

Keyboard

ShiftShiftCtrlCtrl NNShiftCtrl N

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL Slide      48



Lab 1
How to create a standalone projectHow to create a standalone project

Choose Projectj

Under “Categories” select:
Microchip Embedded

Under “Projects” select:
Standalone Project
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Lab 1
How to create a standalone projectHow to create a standalone project

Select Device

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

For “Device” select:
PIC24FJ128GA010
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Lab 1
How to create a standalone projectHow to create a standalone project

Select Header

No headers are required for 
the devices used in this 
class.  
Leave the box unchecked.
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Lab 1
How to create a standalone projectHow to create a standalone project

Select Tool

Select
Real ICE SN

If using a hardware debug 
tool, select its serial number 

d REAL ICEas seen under REAL ICE on 
the right.
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Lab 1
How to create a standalone projectHow to create a standalone project

Select Compilerp

Click on the compiler's 
version number below 
the name of the compiler 
you are using.  

If you don’t see a version 
number under a compiler 
name then it either isn’t 
installed or the IDE cannot 
find it.
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Lab 1
How to create a standalone projectHow to create a standalone project

Select Project Name and Folderj

Enter a Project Name:
Lab1

Enter a Project Location:
C:\MASTERS\1601

My ComputerMy Computer

A folder with the project name will be 
created in the project location.

My ComputerMy Computer
Local Disk (C:)Local Disk (C:)
MTTMTT
TLS0999TLS0999 P j t L tiTLS0999TLS0999

Lab1.XLab1.X

Project Location

Project Name.X
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Lab 1
How to create a standalone projectHow to create a standalone project

Add files to the new projectp j

In the project tree, right 
click on the appropriate 
logical folder and select 
Add Existing Item… from 
the popup menu for the 
Header and Source files 
and Add Library/Object 
File… for Libraries

We will add files to the 
following logical folders:

H d Fil• Header Files
• Source Files
• Libraries
on the next slide
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Lab 1
How to create a standalone projectHow to create a standalone project

Add files to the new project (continued…)p j ( )

Add the following files 
from the Lab1.X directory

Header Files

libLCD.h

Lab1.h

Source Files

Lab1.c

Libraries

libLCD24.a
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Lab 1
How to create a standalone projectHow to create a standalone project

RelativePath Storage Absolute Relative AutoPath Storage
Example .. = Go up one level

. = Project directory

(C:)(C:)

comcom Outside Project Directory

C:\com\utils.c ..\com\utils.c C:\com\utils.cutils.cutils.c

projectproject

Outside Project Directory

uses absolute

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

projectproject

main.cmain.c

Inside Project Directory

ses relati e

C:\project\sub\fn.c .\sub\fn.c .\sub\fn.c

subsub

fn.cfn.c

Inside Project Subdirectory
uses relative
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Lab 1
How to create a standalone projectHow to create a standalone project

Build and Run Projectj

Build the project to ensure 
that everything was done y g
properly.

Click on the Debug Project
icon.
This button will:
1. Build (make) your 

j t i d b dproject in debug mode
2. Program the target 

device on the board
3 R d3. Run your code
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Lab 1
How to create a standalone projectHow to create a standalone project

Results

If everything was done 
correctly, you should see y y
"80" on the LCD and two of 
the LEDs should be 
blinking.

When done:
Click on the Pause button:

Click on the End Debug 
S i b ttSession button:

(more on these later )
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Lab 1
How to create a standalone projectHow to create a standalone project

Conclusions

 You now know how to create a 
t d l j t i l distandalone project including:
 Selecting a target deviceg g
 Selecting a build and debug tool
 Choosing a project directory Choosing a project directory
 Building and running code on a target 

b d i h i lboard or in the simulator
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How to build projects
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How to build applications

MPLAB® IDE 8 MPLAB X IDE

Make
(Men Project  Make)

Build Project
B ild l fil th t h(Menu: Project  Make)

Build only files that have 
changed since the last build

Build only files that have 
changed since the last build

Build All
(Menu: Project  Build All)

Clean and Build Project
Builds all files regardless of 

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

whether or not they have 
changed since the last build
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How to build applications 
Working with a Debugger

MPLAB® IDE 8 MPLAB X IDE

Working with a Debugger

Debug Project
D b M d

Debug Mode
• Debug Mode
• Make
• Program Target Device

Make

Program Target Device • Reset
• Run (Optional)

Program Target Device

Reset

Run

In most situations, it is not 
necessary to hit the "Build" 
or "Clean and Build" button 
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How to build applications 
Working with a DebuggerWorking with a Debugger

If you don't want the debugger to automatically start running:y gg y g

Select from the main menu: Tools  Options
Select the Embedded iconSelect the Embedded icon
Select the Generic Settings 
tab
For the Debug startup setting 
choose either Main or Reset
vector instead of Run
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How to build applications 
Working with a Programmer

MPLAB® IDE 8 MPLAB X IDE

Working with a Programmer

Program Target Project
R l M d

Release Mode
• Release Mode
• Make
• Program Target Device

Make

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

In most situations, it is not 
necessary to hit the "Build" 
or "Clean and Build" button 
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How to build applications 
Stopping builds before they finishStopping builds before they finish

 Click on the      icon in the left margin of g
the Output window
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How to build applications
Gotchas – for nowGotchas for now…

If d h d fil f d If code or header files are referenced 
in code via #includes, but are not in 
the project tree, make will not 
currently detect changes to thosecurrently detect changes to those 
files, so a Clean and Build must be 
executed before Debug or Programexecuted before Debug or Program
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How to build applications
Gotchas – platform related errorsGotchas platform related errors

Relative paths should use '/' instead of '\': Relative paths should use '/' instead of '\':
#include "Graphics/Graphics.h"
 '/' works on ALL platforms, including Windows
 '\' works ONLY on Windows
 Compiler on Linux cannot find files with paths 

using '\', which is an escape character on Linux
 Linux is case sensitive

 #include <p24fj128ga010 h> won't be #include <p24fj128ga010.h> won t be 
found because filename is 
p24FJ128GA010.h

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL Slide      68

p



How to Customize the IDE
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How to view two files side-by-side

Click on tab and drag into desired positiong p

As you drag a tab away 
from the top of the editor, 

Red box indicates location where tab will 
"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.
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How to view two files side-by-side

Release mouse to dock window 

The width of the windows 
may be adjusted by clicking y j y g
and dragging in the bar 
between them.
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How to split view a file

Right click on tab and select Clone Documentg

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

Click on tab and drag into desired positiong p

Once a second instance is 
open, it may be moved and y
docked like any other tab.
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How to maximize the editor

Click on the editor's maximize window button

(or double click on the tab 
you wish to maximize)y )

Oth i d /t bOther open windows/tabs are 
placed on new side bar and 
bottom bar.  Hover over them to 
have them temporarily "pop up".
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How to minimize the editor

Click on the editor's minimize window button

(or double click on the tab to 
restore the original layout)g y )
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How to navigate through tabs 
Method 1Method 1

Use the arrow buttons to scroll through tabs at topg p

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.
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How to navigate through tabs 
Method 2Method 2

Use the tab list to directly jump to the desired taby j p

The tab list shows all open 
tabs so that you can simply y y
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.
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How to work with the main toolbar
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How to work with the main toolbar 
Default ButtonsDefault Buttons

New File Hold in Reset

New Project

Open Project

Build

Rebuild (Clean and Build)

Save All

Undo

Program Target

Read TargetUndo

Redo Debug (Build, Program, Run)

Read Target

P j t P C t d Q i k S h
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How to work with the main toolbar
How to Customize the ToolbarsHow to Customize the Toolbars

Right-click on a toolbar

Select Customize… 
from the popup menu

Drag items from list to 
desired location on 
toolbartoolbar

To remove a button, drag 
it from the toolbar back to 
the list.  To move a button, 

it fi t th dd it
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How to work with projects
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How to change project properties

 Right click on the top node of the project in the Right click on the top node of the project in the 
project tree and select Properties from the 
popup menu – OR –popup menu OR 

 Select FileProject Properties (project name)

Bottom of 
world's 
longest 
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How to change project properties
GeneralGeneral

Add source folders 
th th th

FileProject PropertiesFileProject Properties
other than the 
project folder

jj

If using source files 

GeneralGeneral

from outside the 
project directory, paths 
to their directories 
should be added here.
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How to change project properties
Device Build Tools and DebuggersDevice, Build Tools, and Debuggers

Set options for selected configurationFileProject PropertiesFileProject Properties Set options for selected configuration

Select DeviceOptions for current 

jj
ConfConf

project configuration 
including:

Select
Debug

• Device
• Hardware Tool
• Compiler Toolchain Debug 

Tool

Select

p

Additional configurations 
may be created for quick 

i f f l
Select
Build 
Tool

swapping of frequently 
changed options
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How to change project properties
Debug Tool PropertiesDebug Tool Properties

Categories
(S MPLAB® IDE 8)

FileProject PropertiesFileProject Properties
(Same as MPLAB® IDE 8)

Debugging and 

jj
Debugger-ProgrammerDebugger-Programmer

gg g
Programming 
options including:

Set options 
• Memory Ranges
• Memory Preservation

Freeze Peripherals for selected 
debug tool

• Freeze Peripherals
• Trace
• Clock
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How to change project properties
Assembler PropertiesAssembler Properties

Categories
(Same as MPLAB® IDE 8)FileProject PropertiesFileProject Properties (Same as MPLAB IDE 8)

VersionAssembler options 

jj
AssemblerAssembler

p
including:

• Assembler Includes

Set options

• Assembler Includes
• Macro Expansion

p
for assembler
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How to change project properties
Compiler PropertiesCompiler Properties

Categories
(Same as MPLAB® IDE 8)FileProject PropertiesFileProject Properties (Same as MPLAB IDE 8)

VersionCompiler options 

jj
CompilerCompiler

p p
including:

• Memory Model

S t ti

• Memory Model
• Optimization
• ANSI Compliance

Set options 
for compiler
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How to change project properties
Linker PropertiesLinker Properties

Categories
(Same as MPLAB® IDE 8)FileProject PropertiesFileProject Properties (Same as MPLAB IDE 8)

VersionLinker options 

jj
LinkerLinker

p
including:

• Heap Size• Heap Size
• Stack Size
• Library Paths
• Symbols

Set options 
for linker

Symbols
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How to view a program's statistics
Dashboard WindowDashboard Window

From the menu select 
Wi d  D hb dWindow  Dashboard

Select the project in the 
project tree

See Dashboard tab

• Device
• Checksum
• Memory UsageMemory Usage
• Available Breakpoints
• Debug Tool

opens the 
project properties
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Project Configurations

 A single project can have multiple A single project can have multiple 
configurations for same code base:
 Different target devices Different target devices
 Different debug tools
 Different compiler settings Different compiler settings
 Anything in project settings window may be different

 Configurations may be selected quickly from Configurations may be selected quickly from 
the combo box on the toolbar:
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How to create a configuration

Manage Configurationsg g

In the Project Properties
window, click on the 
Manage Configurations… 
button.
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How to create a configuration

Create new or duplicate existing configuration

A new configuration will 
require almost as many 

p g g

y
steps as creating a new 
project.  Duplicating a 
configuration will create a 
copy of the selected 
configuration from which 
you can make any desired 

difi timodifications.
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How to create a configuration

Give your configurations meaningful names

Select the new 
configuration and click the 

y g g

g
Rename button.

In the dialog box that 
opens, enter the new name 
and click OK.

Cli k OK i thClick OK in the
Configurations window 
and you will have a new 

fi ti i th P j tconfiguration in the Project 
Properties window.
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How to create a configuration

Modify the new configuration to suit your needs

Each configuration provides 
the exact same set of 

y g y

options that may be 
uniquely configured 
between them.
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How to create a configuration

Create Preprocessor Macros to identify configuration

Preprocessor macros may 
be used in #ifdef

p y g

directives to identify blocks 
of code that should be 
compiled specifically for a 
particular configuration.

Select the compiler node 
(th il it lf t th(the compiler itself, not the 
suite header) and in the 
General category, add a 
l b l t Plabel to Preprocessor 
macros

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



How to create a configuration

Use preprocessor macros in code

Use the preprocessor 
macros you just defined to 

p p

y j
create configuration specific 
blocks of code.

#ifdef EXPENSIVE VERSION
Use the combo box in the 
toolbar to switch between 
configurations.

#ifdef EXPENSIVE_VERSION
lcdPutStr("Expensive");

#endif
#ifdef CHEAP VERSION# _

lcdPutStr("Cheap");
#endif
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How to work with the Editor
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How to work with the Editor
Parts of the EditorParts of the Editor

Fil T b T b N i t
Maximize

or RestoreFile Tabs Tab Navigator or Restore
Editor

Editor
Toolbar

Glyph
Margin

Error
Stripe
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How to work with the Editor
Features: Editor ToolbarFeatures: Editor Toolbar

Last Edit – Cycle through edits Shift Line Left (Indent Less)
Previous Edit
Next Edit
Find Selection

Shift Line Right (Indent More)
Start Macro Recording
Stop Macro RecordingFind Selection

Find Previous Occurrence
Find Next Occurrence

Stop Macro Recording
Comment
UncommentFind Next Occurrence

Toggle Highlight Search
Previous Bookmark

Uncomment
Go to Header/Source

Next Bookmark
Toggle Bookmark
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* Next and Previous Edit buttons become active after using Navigate  Go to X…



How to work with the Editor
Features: Live ParsingFeatures: Live Parsing

Edit d t d Editor parses code as you type and 
flags errors immediately

Hover mouse pointer over glyph for information about error

Errors are underlined in red (like misspelled words in word processor)
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How to work with the Editor
Features: Glyph MarginFeatures: Glyph Margin

Popup showing error corresponding
to icon pointed to by mouse pointerto icon pointed to by mouse pointer
(arrow)
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How to work with the Editor
Features: Glyph MarginFeatures: Glyph Margin

When multipleWhen multiple 
glyphs are required 
on a line a small

Error and Bookmark on the same line

on a line, a small 
black arrow 
pointing downpointing down 
appears to the right 
of one glyphof one glyph.

Clicking on theClicking on the 
arrow will cycle 
through the glyphs

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL Slide      102

through the glyphs.



How to work with the Editor
Navigation: Error StripeNavigation: Error Stripe

 Represents full length of file Warnings

Color Code

 Represents full length of file
 Shows relative position of errors, warnings and 

occurrences of currently highlighted item

Errors
Warnings

Occurrences
Breakpoint
BookmarkBookmark
Suggestion
Multiple Items

or
 S

tr
ip

e

Error
Clickable…

Er
r

Scroll Bar Slider

Cursor
Position
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How to work with the Editor
Features: Smart Code CompletionFeatures: Smart Code Completion

 Hit +        +Space after part of an identifierCtrl Alt p p
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How to work with the Editor
Features: Documentation Pop-upsFeatures: Documentation Pop-ups

Editor shows function parameter list in a Editor shows function parameter list in a 
tool tip as you type (        + to display)Ctrl P

Tool tip should pop-up automatically but may be manuallyTool tip should pop up automatically, but may be manually 
displayed by hitting Ctrl+P

Type function name with open parenthesis '('
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How to work with the Editor
Features: View a variable's contentsFeatures: View a variable s contents

Hover mouse over a register or variable Hover mouse over a register or variable…
 Debug session must be activeg
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How to work with the Editor
Navigation: Hyperlinked IdentifiersNavigation: Hyperlinked Identifiers

To show the link:o s o t e
Hover mouse pointer over 
an identifier and click the 
Ctrl keyCtrl key

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

Ctrl +
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How to work with the Editor
Navigation: Automatic Brace MatchingNavigation: Automatic Brace Matching

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

Matching Brace
its match

Selected Brace
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How to work with the Editor
Navigation: Go ToNavigation: Go To…

G T D l ti Go To Declaration
 Go To Source Go To Source
 Go To Type
 Go To File

G T S b l Go To Symbol
 Go To Line Go To Line

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL Slide      109



How to work with the Editor
Navigation: The Navigator WindowNavigation: The Navigator Window

 Lists identifiers 
and symbolsand symbols 
for current file

 Double click on 
an item to jump j p
to its 
declaration

 Right click for 
additionaladditional 
options
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How to work with the Editor
Navigation: The Classes WindowNavigation: The Classes Window

 Lists identifiers 
for the projectfor the project

Do ble click to Double click to 
jump to 
declaration

 Right click for g
additional 
options
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How to work with the Editor
Features: Custom code foldsFeatures: Custom code folds

● To create code folds without { }:{ }

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

Syntax

Your Code Here
//</editor-fold>

Unfolded / Expanded Folded / Collapsed

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL Slide      112



How to work with the Editor
How to configure the editor's settingsHow to configure the editor s settings

 Select Tools  Options from the menu, thenSelect Tools  Options from the menu, then 
select      Editor from the icons on top
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How to work with the Editor
Automatic Code FormattingAutomatic Code Formatting

Rules for C code formatting 
b d fi d i T l may be defined in Tools 

Options  Editor 
Formatting.  Choose C
from the Language combofrom the Language combo 
box.

To apply the rules to the fileTo apply the rules to the file 
currently selected in the 
editor, select from the main 
menu Source  Formatmenu Source  Format
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How to work with the Editor
Code TemplatesCode Templates

Code templates provide a 
h th d t ti f dshorthand notation for code 

snippets that will be 
expanded by the editor.

Code templates can take 
parameters that make it 
easy to enter values in codeeasy to enter values in code 
without having to move the 
cursor.
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How to work with the Editor
Code Templates: ExampleCode Templates: Example

hil (${EXP d f lt " "}) {
while Template Definition

while (${EXP default="exp"}) { 
${selection line}${cursor} 

}

whwh

You type into editor and press Tab key:

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.
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How to work with the Editor
Tasks ListTasks List

Create ToDo patterns for comment taggingp gg g

From the main menu select:
Tools  Options

Select Miscellaneous

Select Tasks

Add a custom ToDo Pattern, 
j t th d f lt li tor just use the default list

Click OK when done
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How to work with the Editor
Tasks ListTasks List

Create comments using a ToDo patterng p

Start a comment with one of 
the ToDo patterns from step 

#ifdef EXPENSIVE_VERSION
lcdPutStr("Expensive");

# difone.  Any text may follow 
the ToDo pattern.

#endif
#ifdef CHEAP_VERSION

lcdPutStr("Cheap");
#endif

//TODO Translate to Spanish

#endif

lcdPutCur(1, 0);
lcdPutInt(count, DEC);
LATLED = 0x0010;
TRISLED = 0xFF00;
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How to work with the Editor
Tasks ListTasks List

Open the Tasks windowp

From the main menu select:
Window  Tasks

The Tasks window will open 
up in the Output area
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How to work with the Editor
Tasks ListTasks List

Save the projectp j

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 

t icomment in your source 
code.
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How to debug applications
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How to start a debug session

Debug ProjectDebug Project
Starts a debug session.
Builds project in debug mode.  
If connected to a hardwareIf connected to a hardware 
debugger, this establishes a 
USB connection, programs 
the target and runs the 

End Debug 

program.

g
Session

Ends a debug session.  
If connected to a hardware 
debugger, this severs the 
USB connection.  This must 
be done before making 
h t d d S i ti hil
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changes to code and 
continuing to debug.

Session active while
progress bar visible



How to work with the debug 
toolbartoolbar

MPLAB® IDE 8 MPLAB X IDE

End Debug Session No Equivalent

Function

Halt / Pause

Run / Continue

Animate

Run To Cursor In Context Menu

No Equivalent

Step Into

Step Over

Focus Cursor at PC No Equivalent

p

Reset
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Focus Cursor at PC No Equivalent



Breakpoints
How to set or clear a breakpointHow to set or clear a breakpoint

Line BreakpointsLine Breakpoints

Click on a line number in 
the glyph margin to toggle 

b k i t th t lia breakpoint on that line.

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

Click on line number to 
toggle breakpoint
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Breakpoints
How to set a conditional line breakpointHow to set a conditional line breakpoint

Conditional Line Conditional Line 

Select from the menu 
Debug New Breakpoint

BreakpointsBreakpoints

Debug New Breakpoint

Choose Line as the 
Breakpoint TypeBreakpoint Type

Specify the data File
and Line Number 
settingssettings
(automatically populated
from cursor position)

Specify the Pass CountSpecify the Pass Count 
Condition
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Breakpoints
How to set a conditional data breakpointHow to set a conditional data breakpoint

Conditional Data Conditional Data 

Select from the menu 
Debug New Breakpoint

BreakpointsBreakpoints

Debug New Breakpoint

Choose Data as the 
Breakpoint TypeBreakpoint Type

Specify the data 
Address and Breaks on 
settingssettings

Specify the Pass count
Condition
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Breakpoints
How to view all breakpoints in a projectHow to view all breakpoints in a project

Show Breakpoint Show Breakpoint 

Select Debug  New 
Breakpoint

WindowWindow

Breakpoint

Right click to:
• Create new breakpoint• Create new breakpoint
• Enable all breakpoints
• Disable all breakpoints
• Delete all breakpoints
• Group breakpoints 

(allows enable/disable by 
group)

• Change a breakpoint's

D bl li k b k i t t t it

• Change a breakpoint s 
settings
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Double click a breakpoint to go to its source



Watches
How to display the Watches tabHow to display the Watches tab

From the main menu 
l t Wi d select: Window 

Debugging  Watches
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Watches
How to add a variable to the watches tabHow to add a variable to the watches tab

(Optional) Highlight 
variable in editorvariable in editor
Do one of the following:

Right click in editor and 
l t N W t h fselect New Watch… from 

the popup menu
Select from main menu:
Deb g  Ne WatchDebug  New Watch…

If you highlighted the 
variable in the editor, 
click and drag it to theclick and drag it to the 
Watches window

ShiftCtrl F7

Enter variable name or 
just accept what's there
th li k
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Watches
How to change a watch variable's radixHow to change a watch variable s radix

Right click on a value in 
the Value columnthe Value column

Select from the popup 
menu:
Di l V l ADisplay Value As

Choose the desired 
radix / format:radix / format:
• Character
• Hexadecimal
• Decimal
• IEEE Float
• Binary
• Octal
• Fractional Integer
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Watches
How to change a watch variable's valueHow to change a watch variable s value

Double click on a value 
in the Value columnin the Value column

Enter a new value and 
hit the Enter key when 
ddone

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

b f
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your program before a 
change can be made.



Watches
How to sort watch variablesHow to sort watch variables

Default
(Fi ld S d N i ll )

Click on the column headings…
(Fields Sorted Numerically)

1st Click:
Sort Ascending (Alphabetically)

2nd Click:
Sort Descending (Alphabetically)

3rd Click:
Default
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Memory Windows
How to view embedded memoryHow to view embedded memory

From the main menu 
select: Window select: Window 
PIC Memory Views 

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



Memory Windows
How to change a memory location's valueHow to change a memory location s value

Double click onDouble click on 
a cell and start 
typing the new 
value – hit 
Enter when 
donedone
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Memory Windows
How to fill memoryHow to fill memory

Ri ht li k i Right click in 
memory window 
and select Fill 
Memory… from theMemory… from the 
popup menu
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Memory Windows
How to quickly jump to a specific addressHow to quickly jump to a specific address

Right click in the memory window and Right click in the memory window and 
select Go To… from the popup menu
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Call Stack
How to view the call stackHow to view the call stack

 Select Window  Debugging  Call Stack Select Window  Debugging  Call Stack

Double click or right click on a stack level to make the editor
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Double click or right click on a stack level to make the editor 
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How to work with the Local History

© 2012 Microchip Technology Incorporated. All Rights Reserved. 1601 MPL Slide      138



How to work with the Local 
HistoryHistory

Select a source file and display its local historyp y y

Right click on a source file 
in the project tree and j
select from the popup 
menu:
Local History 
Show Local History
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How to work with the Local 
HistoryHistory

Select a previous version in the upper panep pp p

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 
i b t thcomparison between the 

current version (right) and 
the previous version (left) 

l t d bselected above.
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How to work with the Local 
HistoryHistory

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

Remove item from current 
version to match previous 
version

Add item from 
previous version to 

current version.

( p p )

version.
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How to work with the Local 
HistoryHistory

To alter the length of time 
L l Hi t ill k t kLocal History will keep track 
of files, select from the main 
menu:
Tools  OptionsTools  Options

Choose Miscellaneous 
categorycategory

Select Versioning Tab

Select Local History under
Versioning Systems at left
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How to convert an existing
MPLAB® IDE 8 ProjectMPLAB IDE 8 Project
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How to prepare for conversion

Ensure project builds in MPLAB® IDE v8 Ensure project builds in MPLAB® IDE v8
 Ensure version is 8.14.03A or later
 Ensure all header files are in the project 

tree – not just in code via #includetree not just in code via #include
 If converting for use on Linux or Mac:

 Ensure #include filenames use correct case
e.g. "p24FJ128GA010.h" – NOT "p24fj128ga010.h"

U '/' i l ti th i t d f '\' Use '/' in relative paths instead of '\' 
e.g. #include "Graphics/graphics.h"
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After Conversion

Source files are shared between MPLAB® Source files are shared between MPLAB®

IDE 8 and MPLAB X projects
 Project may be worked on from either IDE

 Changes to source files reflected in each IDEg
 Changes to project settings only in one IDE

 MPLAB X IDE project files in subdirectory MPLAB X IDE project files in subdirectory 
of MPLAB IDE 8 project directory
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How to convert a legacy project

Start a new project by 
li ki thclicking on the new 

project icon: 

Choose ExistingChoose Existing 
MPLAB® IDE v8 Project
under Projects

Follow the remaining 
steps in the Wizard, 
which are very similar y
to those for creating a 
new standalone project.
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How to work with multiple projects
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How to work with multiple projects
Active Projects vs Main ProjectsActive Projects vs. Main Projects

Active Project

The Active Project is the one that is currently selected in
the project tree. All project related actions will bep j p j
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 willmenu. Once selected, all project related actions will
apply to the Main Project, regardless of which project is
selected in the project tree.
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How to work with multiple projects
How to select the active projectHow to select the active project

In the Project tree, 
Current 
Active Project
Current 
Active Project

left click on the 
project you want to 

k timake active.

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

Active Project
New 
Active Project

be applied to that 
project.
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How to work with multiple projects
How to set a Main projectHow to set a Main project

In the Project tree, 
right click on the 
project you want to 
b th M i j tbe the Main project, 
then select Set as 
Main Project fromMain Project from 
the popup menu.

All displays will 
reflect data for the 
main project and allmain project and all 
actions will be 
applied to the main
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How to work with multiple projects
The Main ProjectThe Main Project

The Main Project 
will always appear 
with a bold 
t f t i di ttypeface to indicate 
that it is active 
regardless of which

Main ProjectMain Project

regardless of which 
project is selected 
in the project tree. Selected Project, 

but not Active
Selected Project, 
but not Active
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Thank You!
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