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PIC32MX STARTER KIT

MICROCHIP USER’S GUIDE

Preface

NOTICE TO CUSTOMERS

document.

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

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

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

INTRODUCTION

This chapter contains general information that will be useful to know before using the
PIC32MX. Items discussed in this chapter include:

Document Layout

Conventions Used in this Guide

Recommended Reading

The Microchip Web Site

Development Systems Customer Change Notification Service
Customer Support

Document Revision History

DOCUMENT LAYOUT

This document describes how to use the PIC32MX Starter Kit as a development tool to
emulate and debug firmware on a target board. The manual is composed of the follow-
ing chapters:

Chapter 1. “Introducing the PIC32MX Starter Kit” provides a brief overview of
the PIC32MX Starter Kit, highlighting its features and uses.

Chapter 2. “PIC32MX Starter Kit Tutorial” provides step-by-step instructions for
installing the PIC32MX and using the Microchip MPLAB® IDE to build and run the
tutorial program on the PIC32MX Starter Kit.

Chapter 3. “Create a New Project” provides step-by-step instructions for creating
a new project using the MPLAB IDE and loading it onto the PIC32MX Starter Kit.
Chapter 4. “PIC32MX Starter Kit Hardware” provides a more detailed
description of the features of the hardware included in the PIC32MX Starter Kit.
Appendix A. “PIC32MX Starter Kit Schematics” provides a block diagram and
detailed schematics of the PIC32MX Starter Kit.
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CONVENTIONS USED IN THIS GUIDE

This manual uses the following documentation conventions:

DOCUMENTATION CONVENTIONS

Description

Represents

Examples

Arial font:

Italic characters

Referenced books

MPLAB® IDE User’s Guide

Emphasized text

...is the only compiler...

Initial caps A window the Output window

A dialog the Settings dialog

A menu selection select Enable Programmer
Quotes A field name in a window or dialog | “Save project before build”
Underlined, italic text with right A menu path File>Save
angle bracket
Bold characters A dialog button Click OK

A tab

Click the Power tab

Text in angle brackets < >

A key on the keyboard

Press <Enter>, <F1>

Courier New font:

Plain Courier New

Sample source code

#define START

Filenames autoexec.bat

File paths c:\mccl8\h

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

Bit values 0, 1

Constants (in source code) 0xFF, ‘A’

Italic Courier New

A variable argument

file.o, where file can be any
valid filename

Square brackets [ ]

Optional arguments

mccl8 [options] file
[options]

Curly brackets and pipe
character: { |}

Choice of mutually exclusive
arguments; an OR selection

errorlevel {0]1}

Ellipses...

Replaces repeated text

var name [, var name...]

Represents code supplied by user

void main (void)
{
}

DS61144D-page 2
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Chapter 1. Introducing the PIC32MX Starter Kit

1.1 INTRODUCTION

Thank you for purchasing the Microchip Technology PIC32MX Starter Kit. This kit
provides a low-cost, modular development system for Microchip’s new line of 32-bit
microcontrollers.

The starter kit comes pre-loaded with demonstration software for the user to explore
the new features of the PIC32MX. It is also expandable through a modular expansion
interface, which allows the user to extend its functionality. The PIC32MX Starter Kit also
supplies on-board circuitry for full debug and programming capabilities.

1.2  HIGHLIGHTS

This chapter covers the following topics:

+ Kit Contents

+ PIC32MX Functionality and Features

* Installing the PIC32MX Starter Kit CD

» Using the PIC32MX Starter Kit Out of the Box

* PIC32MX Demonstration Program

The preprogrammed example code on the PIC32MX MCU has been included on the
PIC32MX Starter Kit CD-ROM for future reference. All project files have been included,
so that the code may be used directly to restore the PIC32MX MCU on the starter kit

to its original state (i.e., if the sample device has been reprogrammed with another
program), or so you can use the tutorial code as a platform for further experimentation.

1.3  KIT CONTENTS

The PIC32MX Starter Kit contains the following items:

+ PIC32MX Starter Kit Board

» USB Mini-B cable

» PIC32 Starter Kit Installation CD-ROM, which includes:
- PIC32MX Starter Kit User’s Guide (DS61144)
- PIC32MX Family Data Sheet (DS61143)

PIC32MX Family Reference Manual (DS61132)

- PIC32MX Peripheral Library Manual

- Code examples for use with the PIC32MX devices

If you are missing any part of the kit, contact a Microchip sales office for assistance. A
list of Microchip offices for sales and service is provided on page 44.

© 2009 Microchip Technology Inc. DS61144D-page 7
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NOTES:
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Chapter 2. PIC32MX Starter Kit Tutorial

21 INTRODUCTION
This chapter is a self-paced tutorial to get you started using the PIC32MX Starter Kit.

2.2 HIGHLIGHTS

Iltems discussed in this chapter include:

* Host Computer Requirements

* Installing the Starter Kit Board

+ Starting with the Tutorial Project

* Building the Project

* Programming the Device

* Running the Program

» Operation of the Tutorial Program

23 HOST COMPUTER REQUIREMENTS

To communicate with and program the starter kit board, the following hardware and
software requirements must be met:

* PC-compatible system

» An available USB port on PC or powered USB hub

+ CD-ROM drive

+ Microsoft Windows XP®
(The PIC32MX Starter Kit has not been tested on Windows NT®, Windows 2000®
or Microsoft Vista™ operating systems)

© 2009 Microchip Technology Inc. DS61144D-page 11
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242 View the Getting Started Tutorial

Perform the following steps to view the tutorial:

1. After your computer has rebooted, the Getting Started Tutorial menu opens.

2. View the tutorial instructions for connecting to the starter kit board and running
the tutorial project.

If you performed the installation steps as you followed along in the Getting Started
tutorial, skip to Section 2.5 “Starting the Tutorial Project” on page 16.

If you did not, continue to the next page for instructions about how to connect the board
and install the device driver.

243 Connect the Starter Kit Board

Using the supplied USB cable, connect the board to an open USB port on your com-
puter. (A USB hub that is not bus-powered can also be used.) Connect the other end
of the cable into the USB connector on the starter kit board.

Check the board: the green power LED D3 should be lit. If it is not, check the
connections at the port, hub, and board.

244 Install the USB Device Driver

Note: The USB driver installation steps described here refer specifically to
installing the driver on a Microsoft Windows XP operating system.

Perform the following steps to install the USB device driver:

1. When the USB cable is connected, the “Found New Hardware Wizard” dialog
box opens, as shown in Figure 2-2. When asked whether to install the software
automatically or install from a list or specific location, select “Install software
automatically” and click Next.

FIGURE 2-2: FOUND NEW HARDWARE WIZARD

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz you inztall software for;

PIC32k Starter Kit

3'\') If pour hardware came with an inztallation CD
~u or floppy disk. inzert it now.

what do you want the wizard to do’?

lG)ilmhall the software automatically [Recommended§

(3 Install fram a list or zpecific lacation [Advanced)

Click Mewxt to continue.

Mest > ] [ Cancel
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2. As shown in Figure 2-3, the next dialog box tracks the wizard as it searches for
the device. (This activity may take several seconds.) When it is done, click Next.

FIGURE 2-3: HARDWARE WIZARD - SEARCHING FOR DEVICE

Found Mew Hardware Wizard
Please wait while the wizard searches... .

@ PIC32M3 Starter Kit

Cancel

3. If prompted to select a driver, select mp32mxsk. inf, as shown in Figure 2-4. Click
Next to continue.

FIGURE 2-4: HARDWARE WIZARD - SELECTING THE DRIVER

Found New Hardware Wizard

Please select the best match for pour hardware from the list below. .

H Microchip MPLAE PIC32Mi Starter Kit

r A
Description Wersion M anufacturer Location
Microchip MPLAE PII Starter Kit  Unknown  Microchip Technology, Inc. =i l.inf
Microchip MPLAE PICZ2M: Starter Kit Unknown  Microchip Technology, Inc. E cwindowssinfoemd 9 inf

L d

2l | i

Thiz driver iz not digitally signed!
Tell me why driver signing is importart

< Back I Mest > I Cancel
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4. If prompted with a dialog box for Windows Logo testing, as shown in Figure 2-5,
click Continue Anyway.

FIGURE 2-5: WINDOWS LOGO TESTING

Hardware Installation

L ] E The software you are inztalling far this hardware:
-
PIC32k> Starter Kit

has not paszed wWindows Logo testing to verify itz compatibilit
with Windows XP. [Tell me why this testing iz important.]

Continuing your installation of thiz software may impair
or destabilize the comrect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

[ Cortinue Anyway ] | STOP Installation |

5. The next window (Figure 2-6) indicates that the installation of the software for the
starter kit is complete. Click Finish.

FIGURE 2-6: COMPLETING DEVICE DRIVER INSTALLATION

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

@ PIC32M2 Starker Kit

Click Finish to close the wizard.

. Finish
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2.5

STARTING THE TUTORIAL PROJECT

Click the MPLAB IDE icon on your computer desktop. The MPLAB IDE opens with the
starter kit tutorial project loaded, as shown in Figure 2-7. If the MPLAB IDE does not
have the starter kit tutorial project loaded, select File>Open Workspace... from the
menu bar and browse to the tutorial project file:

[install directory]\PIC32 Starter Kits\

Starter Kit Tutoriallstarter kit tutorial.mcw

(or browse to the file path you used when you installed the MPLAB IDE).

The pane on the left of the MPLAB IDE interface displays project files, the . c’, *.n’ and
‘.a’ files that are used to build an application. The project files are organized by type
into folders.

“Starter Kit Found” should be displayed in the “Output” pane of the MPLAB IDE inter-
face. If you do not see this message, select Debugger>Select Tool>PIC32MX Starter
Kit from the menu bar. If that sequence fails to find the project, check the driver
installation, as well as the connections between the hardware and the PC.

FIGURE 2-7: MPLAB® IDE WORKSPACE

M starter_kit_tutorial - MPLAB IDE v8.15 - [MPLAB IDE Editor] -lolx|
I Ele Edit View Project Debugger Programmer ITools Configure Window Help =&l x|
|DsW|imE SABER R [y s HBO | Snal Baannrunxi| vuwnPr@ o
|starter_kit_tutorial.mecw = slarter,kil,tulorial.c' X
= [ starter_kit_tutorial.mcp ; =
- S Fil
& D ource Flles 5 PIC3ZMX Starver Kit Exauple Tutorial
tarker_kit_kutarial.c g
= leader Files 3
- " db_utils b & * FilelNeme: starter kit _tutorial.c
B Object Files 7 * Dependencies: Hone
2 (0 Library Files 5 * Processor: PICAZ
H db_utis.a > "
N . ;
(220 Linker Seript ﬂ ! Complier: ﬁgtﬁ iDgom1;1l1:r fo; P;‘;C32 wl.04
21 2 Other Files vE. L5 or higher
. Lz T Company: Microchip Technology, Inc.
TC3ZMY, Starter Kit Release Notes.htm |, o *
= Prcazm starter Kit User's Guide. pdf i * Copyright (o} 2008 Microchip Technology, Inc.
: E’Eﬂ‘jmﬂ-b‘t L5 * Hoftware License Agreement
L& h
117 * The software supplied herewith by Microchip Technology Incorporated
115 * (the *Company®) for its PIC3Z Microcontroller is intended
L9 * and supplied to you, the Company’s customer, for use solely and
20 * exclusively on Microchip PIC3Z Microcontroller products.
21 * The software iz owned by the Company and/or its supplier, and is
22 * protected under applicable copyright laws. &1l rights are resesrved.
23 * Any use in violation of the foregoing restrictions nay subject the
24 * uger to criminal senctions under applicable laws, as well as to
25 * ciwil liability for the breach of the terms and conditions of this
26 * license.
27 h
26 * THIS S0FTUARE IS PROVIDED TN AN “A3 I3* CONDITION. N0 WARRANTIES,
29 * WHETHER EXPRE3%, INPLIED OR STATUTORY, INCLUDING, EUT NOT LIMITED
4| | ,l 30 * TO, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITHMESS FOR A
31 * PARTICULAR PURPOSE APPLY TO THIS SOFTWARE. THE COMPANY SHALL NOT, -
(] Files | ¥ Symbols 4 »
|Output =
Build | Version Cantrol | Findin Files  MPLAB PIC32 Starter Kit I
[Debugger] Starter Kit Found
PIC3Z Starter Kit PIC32MH3E0FS12L |pe:oxbfeoonon | [ Jtnt, calt s [wR v

DS61144D-page 16 © 2009 Microchip Technology Inc.
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2.8 RUNNING THE PROGRAM

Either click Debugger>Run from the menu bar of the MPLAB IDE or click the Run icon
(the turquoise triangle) on the Debug Tool Bar (Figure 2-12) to run the new program.

FIGURE 2-12: DEBUG WINDOW

WO || D moo B E|| Check

e e e e e e O e i

2.9 TUTORIAL PROGRAM OPERATION

The starter kit tutorial demonstrates a simple application. The program responds

according to the user input menu. The program prints the available menu choices to

the starter kit Output window in the MPLAB IDE. The program flow is shown in
Figure 2-13.

© 2009 Microchip Technology Inc. DS61144D-page 19



PIC32MX Starter Kit Tutorial

The tutorial program includes the Debug Print Library, which facilitates print functional-
ity. A peripheral library header file for flashing the LEDs is also included. The header
file for print functionality is db_utils.h.

Depending on the macro definition given in the print header file, the debug print macros
will be expanded. The print functionality in the tutorial is routed to the Output window
on the MPLAB PIC32MX tab in the interface window. In order to achieve this, the
macro definition “PIC32_STARTER_KIT” is added to the MPLAB C Compiler for PIC32
options.

As the program runs, the Output window (Figure 2-14) tracks the progress.

FIGURE 2-14: OUTPUT WINDOW

|0u|pu| E“
Buid | ersion Contiol | Findin Files MPLAB PIC32MX |
DEEEL=an] =]
[TargetOUT] Basic Starter Kit Lab (Oct 17 2007.12:30112)
[TargetOUT]
[TargetOUT] type E to echo the Input String.
[TargetOUT]
[TargetOUT] type R to toggle the RED LED.
[TargetOUT]
[TargetOUT] type O to toggle the ORANGE LED.
[TargetOUT]
[TargetOUT] type G to toggle the GREEN LED:
[TargetOUT]
[TargetOUT] type X to exitthe Loop.
[TargetOUT]
[TargetOUT] Enter a menu choice (8.r.0.0):
[TargetOUT]

After printing the menu, the application displays a prompt that requests your input, see
Figure 2-15.

FIGURE 2-15: TARGET IN WINDOW

TargetIN

Enter Information to be Sent to Target:

co_|

Type your choice into the Enter Information to be Sent to Target box, and click Send.

The program responds according to the menu entry. Watch the LEDs on the starter kit
board. If your entry is incorrect, the LEDs will toggle once.

© 2009 Microchip Technology Inc. DS61144D-page 21



Create a New Project

FIGURE 3-4: ADDING FILES TO THE PROJECT

Project Wizand E|

Step Four: Eﬁ‘
Add existing files to vour project /‘{:@}

1
=25

< Back " Menxt = ][ Cancel ][ Help

3.34 Task 4, Add Files to Your Project

This window can be skipped, since no ‘. ¢’ files have been created.

1. Click Next to continue.

2. Click Finish on the summary screen.

3. A project and workspace have been created in the MPLAB IDE.
BlinkLED.mcw is the workspace file and B1inkLED.mcp is the project file.

4. Click File>New from the menu bar to create a new file. A new file is displayed.

5. Click File>Save As... and save this file as ‘B1inkLED. ¢’ in the same folder (in this
case, the c:\MyProject folder).

6. Now copy the source code provided in Example 3-1 to the B1inkLED.c file. The
source code file is located in the PIC32 Starter Kit directory:
[install directory]\PIC32 Starter Kits\Blink_Leds.

© 2009 Microchip Technology Inc. DS61144D-page 27
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EXAMPLE 3-1: PROJECT SOURCE CODE

#include <plib.h> // Adds support for PIC32 Peripheral library
functions and macros

void Delay(unsigned int count)

{

while (--count) ;

int main (void)

{
/* LED setup - Turn off leds before configuring the IO pin as output */
mPORTDClearBits (BIT O | BIT 1 | BIT 2); // same as LATDCLR = 0x0007

/* Set RDO, RD1 and RD2 as outputs */
mPORTDSetPinsDigitalOut (BIT O | BIT 1 | BIT 2 ); // same as TRISDCLR = 0x0007

/* endless loop */
while (1)
{
Delay (200000) ;
mPORTDToggleBits (BIT 0); // toggle LEDO (same as LATDINV = 0x0001)

Delay (200000) ;

mPORTDToggleBits (BIT 1) ; // toggle LEDl (same as LATDINV = 0x0002)
Delay (200000) ;
mPORTDToggleBits (BIT 2); // toggle LED2 (same as LATDINV = 0x0004)

i

return 0;

DS61144D-page 28 © 2009 Microchip Technology Inc.
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3.3.5

Click Configure>Configuration Bits to confirm that the configuration settings are cor-
rect. Typical configuration settings for the starter kit are shown in Figure 3-6.

Task 5, Confirm the Configuration Settings

Note: The “Configuration Bits set in code” check box must be unchecked if the
config bits are set via this window and not in the code.
The configuration settings can also be embedded in the source file.

See the MPLAB C Compiler for PIC32 User’s Guide (DS51686) for

information.

FIGURE 3-6: CONFIGURATION BIT SETTINGS

Boot Flash Write Protect

Code Protect

Oscillator 3election Bits

Secondary Oscillator Enable
Internal/External Switch Over
Primary Oscillator Configuration
CLED Output Signal Active on the 03C0 Pin
Feripheral Clock Divisor

Clock Switching and Monitor Selection
Watchdog Timer Postscaler

Watchdog Timer Enable

FLL Input Divider

1FCO_2FF8 FFE0G95E

1FCO_zFF4 FFFEFFDS

Configuration Bits =P
™ Configuration Bits set in code,
Address Category Setting |
1FCO 2FFC ICE mm Channel Selec ICE EMUCZ/EMUDZ pins shared with PGC2/FGD2 j

DUUL foiESn LS WL lLEoiE

Protection Disabled

Primary Osc w/PLL |¥T+,HS+,EC+PLL)
Dissbled

Disahled

ET o3¢ mode

Dissbled

Ph_¢lk iz Sys_Clk/1

Clock switching disabled; fail safe clock monitor disabled
1:1

WDT Disabled (SWDTEN Bit Controls)
2x Diwvider

FPLL Multiplier
System PLL Output Clock Divider

Z0x Multiplier
FLL Divide by 1

CAUTION

Setting the PIC32 Starter Kit configuration bits to cause the PIC32MX to oper-
ate faster than the maximum 80MHz system clock speed may cause the
PIC32MX to stop communicating with the PIC18F4550 Starter Kit debugger.
Should this occur, run the sk_erase.exe utility to re-flash the PIC32MX with a
default configuration. This utility is located on the PIC32 Starter Kit CD or in
the PIC32MX Starter Kit directory:

[install directory]\PIC32 Starter Kits\tools

DS61144D-page 30
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3.3.7 Task 7, Program the Device

1. Click the Program All Memories icon on the Program Device Tool Bar, as shown
in Figure 3-8.

FIGURE 3-8: PROGRAM DEVICE WINDOW

& ma Ja%m%m%%?ﬁ J b Il BB

bl ol ol ol ol ol ol ol ol ol ol ol ol o ol ol ol ol ol o ol ol o o o

3TARTER KIT Tutorial RELDME

A Programming Warning window (Figure 3-9) opens to warn you about overwriting the
memory.

2. Click Yes.

FIGURE 3-9: PROGRAMMING WARNING WINDOW

Programming Warning

@ Are you sure you want to program {overwrite) the

program, boot, and configuration memories?

I Yes ] [ Mo ]

[150 nat show this warning again.;

The Output window (Figure 3-10) tracks the progress of the output. “Done” signals that
the programming of the device is complete.

FIGURE 3-10: OUTPUT WINDOW

Build | Wersion Contral | Find in Files | MPLAE FIC32Me

=Erasing... ”~
Program temony:

=:Done

Boot Memory and Configuration Memary:

z:Dane

All bemories:

cErasing..

Program Memory:

Z:Programming....

z:Dane

Boot Mermary and Configuration Memany:

Z:Programming....

z:Dane v
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Chapter 4. PIC32MX Starter Kit Hardware

4.1 INTRODUCTION
This chapter describes the hardware features of the PIC32MX Starter Kit.

42 HARDWARE FEATURES

The key features of the PIC32MX Starter Kit are listed below. They are presented in the
order given in Section 1.4 “PIC32MX Functionality and Features”. You can refer to
Figure 1-1 on page 8 for their locations on the board.

421 Processor Support

The PIC32MX Starter Kit is designed with a permanently mounted (i.e., soldered)
PIC32MX360F512L processor.

4.2.2 Power Supply
There are two ways to supply power to the PIC32MX Starter Kit:

* USB bus power connected to J1.
» An external application board with a regulated DC power supply that provides +5V

can be connected to the J2 application board connector that is provided on the
bottom side of the board.

Note: The basic PIC32MX Starter Kit does not include an application board and
is intended to be USB-bus powered.

One green LED (D3) is provided to show that the PIC32 microcontroller is powered up.

4.2.3 USB Connectivity

The PIC32MX Starter Kit includes a PIC18LF4550 USB microcontroller, which provides
both USB connectivity and support for protocol translation. The PIC18LF4550 is
hard-wired to the PIC32MX device to provide two types of connectivity:

* 1/O pins of PIC18LF4550 to ICSP™ pins of PIC32MX

* 1/O pins of PIC18LF4550 to JTAG pins of PIC32MX

The PIC32MX Starter Kit currently uses the JTAG pins of the PIC32MX device for
programming and debugging.

© 2009 Microchip Technology Inc. DS61144D-page 35
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Appendix A. PIC32MX Starter Kit Schematics

A1 INTRODUCTION

This section provides detailed technical information about the PIC32MX Starter Kit.
A.2 DEVELOPMENT BOARD BLOCK DIAGRAM

FIGURE A-1: HIGH-LEVEL BLOCK DIAGRAM OF THE PIC32MX STARTER KIT

Icsp™ ]
JTAG

PIC18LF4550 |

PIC32MX360F512L [Temmm—gy-

| LEDs

Application Bd. Connector

Switches

A.3 STARTER KIT BOARD SCHEMATICS
Figure A-2. PIC32MX CPU
Figure A-3. PIC18LF4550 Debug CPU
Figure A-4. Application Board Connector
Figure A-5. Switches and LEDs
Figure A-6. Power Supply
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