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Preface

NOTICE TO CUSTOMERS

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

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

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

INTRODUCTION

This chapter contains general information that will be useful to know before using the
dsPICDEM 28-Pin Starter Demo Board. Items discussed in this chapter include:

* Document Layout

» Conventions Used in this Guide

* Warranty Registration

* Recommended Reading

* The Microchip Web Site

» Development Systems Customer Change Notification Service

* Customer Support

DOCUMENT LAYOUT

This document describes how to use dsPICDEM 28-Pin Starter Demo Board as a
development tool to emulate and debug firmware on a target board. The manual layout
is as follows:

» Chapter 1. Introduction — This chapter introduces the dsPICDEM 28-Pin Starter
Demo Board and provides a brief description of the hardware.

» Chapter 2. Tutorial — This chapter details the step-by-step process for getting the
dsPICDEM 28-Pin Starter Demo Board up and running with the MPLAB®
In-Circuit Debugger 2 (MPLAB ICD 2).

» Chapter 3. Demonstration Program Description — This chapter describes the
operational functionality of the sample code that is preprogrammed into the
dsPIC30F device.

» Chapter 3. Demonstration Program Description — TThis chapter describes the
hardware on the dsPICDEM 28-Pin Starter Demo Board.

© 2005 Microchip Technology Inc. Advance Information DS70122B-page 1




dsPICDEM™ 28-Pin Starter Demo Board User’s Guide

» Appendix A. Drawings and Schematics — This appendix provides dsPICDEM
28-Pin Starter Demo Board hardware layout and schematic diagrams.

* Appendix B. Demonstration Source Code — This appendix contains a source
code listing for the demonstration program included with the dsPICDEM 28-Pin
Starter Demo Board.

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 | “Save project before build”
dialog
Underlined, italic text with A menu path File>Save
right angle bracket
Bold characters A dialog button Click OK
A tab Click the Power tab
‘bnnnn A binary number where nis a |‘b00100, ‘b10
digit
Text in angle brackets < > A key on the keyboard Press <Enter>, <F1>
Courier font:
Plain Courier 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
Italic Courier A variable argument file.o, where file can be
any valid filename
Oxnnnn A hexadecimal number where | 0OXFFFF, 0x007A
n is a hexadecimal digit
Square brackets [ ] Optional arguments mccl8 [options] file
[options]
Curly brackets and pipe Choice of mutually exclusive |errorlevel {0]|1}
character: {| } arguments; an OR selection
Ellipses... Replaces repeated text var_name [,
var_name. . .]
Represents code supplied by |void main (void)
user {
}
WARRANTY REGISTRATION

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

DS70122B-page 2 Advance Information © 2005 Microchip Technology Inc.
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RECOMMENDED READING

This user's guide describes how to use dsPICDEM 28-Pin Starter Demo Board. Other
useful documents are listed below. The following Microchip documents are available
and recommended as supplemental reference resources.

dsPIC30F Family Reference Manual (DS70046)

Consult this document for detailed information on dsPIC30F device operation. This
reference manual explains the operation of the dsPIC30F MCU family architecture and
peripheral modules but does not cover the specifics of each device. Refer to the
appropriate device data sheet for device-specific information.

dsPIC30F2010 Data Sheet (DS70118)

Consult this document for detailed information on the dsPIC30F2010 device.
Reference information found in this data sheet includes:

* Device memory map

+ Device pinout and packaging details

 Device electrical specifications

+ List of peripherals included on the device

dsPIC30F Programmer’s Reference Manual (DS70030)

This manual is a software developer’s reference for the dsPIC30F 16-bit MCU family
of devices. It describes the instruction set in detail and also provides general
information to assist in developing software for the dsPIC30F MCU family.

dsPIC30F Family Overview (DS70043)

This document provides an overview of the functionality of the dsPIC® product family.
It helps determine how the dsPIC30F 16-bit Digital Signal Controller Family fits a
specific product application. This document is a supplement to the dsPIC30F Family
Reference Manual.

MPLAB ASM30, MPLAB LINK30 and Utilities User’s Guide (DS51317)

This document details Microchip Technology’s language tools for dsPIC devices based
on GNU technology. The language tools discussed are:

* MPLAB ASM30 Assembler

* MPLAB LINK30 Linker

* MPLAB LIB30 Archiver/Librarian

 Other Utilities

MPLAB C30 C Compiler User’s Guide and Libraries (DS51284)

This document details the use of Microchip’s MPLAB C30 C Compiler for dsPIC
devices to develop an application. MPLAB C30 is a GNU-based language tool, based
on source code from the Free Software Foundation (FSF). For more information about
the FSF, see www.fsf.org.

Other GNU language tools available from Microchip are:

« MPLAB ASM30 Assembler
« MPLAB LINK30 Linker
« MPLAB LIB30 Librarian/Archiver

MPLAB IDE Simulator, Editor User’s Guide (DS51025)

Consult this document for more information pertaining to the installation and
implementation of the MPLAB Integrated Development Environment (IDE) Software.

To obtain any of these documents, visit the Microchip web site at www.microchip.com.

© 2005 Microchip Technology Inc. Advance Information DS70122B-page 3



dsPICDEM™ 28-Pin Starter Demo Board User’s Guide

THE MICROCHIP WEB SITE

Microchip provides online support via our web site at www.microchip.com. This web
site is used as a means to make files and information easily available to customers.
Accessible by using your favorite Internet browser, the web site contains the following
information:

* Product Support — Data sheets and errata, application notes and sample pro-
grams, design resources, user’s guides and hardware support documents, latest
software releases and archived software

* General Technical Support — Frequently Asked Questions (FAQ), technical
support requests, online discussion groups, Microchip consultant program
member listing

» Business of Microchip — Product selector and ordering guides, latest Microchip
press releases, listing of seminars and events, listings of Microchip sales offices,
distributors and factory representatives

DEVELOPMENT SYSTEMS CUSTOMER CHANGE NOTIFICATION SERVICE

Microchip’s customer notification service helps keep customers current on Microchip
products. Subscribers will receive e-mail notification whenever there are changes,
updates, revisions or errata related to a specified product family or development tool of
interest.

To register, access the Microchip web site at www.microchip.com, click on Customer
Change Notification and follow the registration instructions.

The Development Systems product group categories are:

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

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

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

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

* Programmers — The latest information on Microchip programmers. These include
the MPLAB PM3 and PRO MATE® Il device programmers and the PICSTART®
Plus and PICKkit® 1development programmers.
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CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:
+ Distributor or Representative

* Local Sales Office

+ Field Application Engineer (FAE)

» Technical Support

» Development Systems Information Line

Customers should contact their distributor, representative or field application engineer
(FAE) for support. Local sales offices are also available to help customers. A listing of
sales offices and locations is included in the back of this document.

Technical support is available through the web site at: http://support.microchip.com

In addition, there is a Development Systems Information Line which lists the latest ver-
sions of Microchip's development systems software products. This line also provides
information on how customers can receive currently available upgrade kits.

The Development Systems Information Line numbers are:
1-800-755-2345 — United States and most of Canada
1-480-792-7302 — Other International Locations

© 2005 Microchip Technology Inc. Advance Information DS70122B-page 5
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NOTES:
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Chapter 1. Introduction

1.1 INTRODUCTION

The dsPICDEM 28-Pin Starter Demo Board serves as a development kit and

evaluation tool for the dsPIC30F High Performance Digital Signal Controller family.
Topics covered in this chapter include:

» Development Kit Contents

» dsPICDEM 28-Pin Starter Demo Board Functionality and Features
» dsPIC30F2010 Demonstration Program

1.2 DEVELOPMENT KIT CONTENTS

The following items comprise the dsPICDEM 28-Pin Starter Demo Board Development
Kit:
» The dsPICDEM 28-Pin Starter Demo Board printed circuit board (see Figure 1-1).

* A preprogrammed dsPIC30F2010 device

* The dsPICDEM 28-Pin Starter Demo Board CD-ROM containing this manual,
dsPIC30F documentation and demonstration program code

FIGURE 1-1: dsPICDEM 28-PIN STARTER DEMO BOARD
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For information on the components used on the dsPICDEM 28-Pin Starter Demo Board
see Chapter 4. “dsPICDEM™ Development Hardware”.

© 2005 Microchip Technology Inc.
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1.3 dsPICDEM 28-PIN STARTER DEMO BOARD FUNCTIONALITY AND
FEATURES

The dsPICDEM 28-Pin Starter Demo Board is a simple tool that allows you to begin
development with dsPIC30F devices. It provides these capabilities:

Development Board Power

» On-board +5V regulator for VDD and AVDD with direct input from 9V AC or DC wall
adapter

» 9V DC power source input jack for development board
* Power-on indicator LED

MPLAB ICD 2 Connections

+ MPLAB ICD 2 programming connector
» Pad locations for 28-pin SOIC or SDIP package

Serial Communication Channel

+ Single RS-232 communication channel

Device Clocking

» 7.37 MHz crystal for dsPIC device
» Two crystal locations on board support either SDIP or SOIC package

Miscellaneous

» Reset push button for resetting the dsPIC device
* LED connected to pin RDO for status indicator

+ All device I/O pins are brought out to a header for test point and prototyping
access

* Prototype area for user hardware

14 dsPIC30F2010 DEMONSTRATION PROGRAM
The dsPICDEM 28-Pin Starter Demo Board is supplied with a pre-loaded program that
demonstrates some of the CPU and peripheral functions of the dsPIC30F devices:

» Demonstrates interrupt handling by using Timer1 to schedule the 1/O pin activity.
» Demonstrates RS-232 functionality by using the UART peripheral to echo
characters sent from a PC terminal program at 2400 baud.

Refer to Chapter 3. “Demonstration Program Description” for information on the
demonstration program code.

DS70122B-page 8 Advance Information © 2005 Microchip Technology Inc.
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Chapter 2. Tutorial

21 INTRODUCTION

This chapter is a self-paced tutorial to get you started using the dsPICDEM 28-Pin
Starter Demo Board. Topics covered in this chapter include:

+ Tutorial Overview

* Equipment Needed

+ Creating the Project

* Building the Code

* Programming the Chip

» Debugging the Code

* Summary

2.2 TUTORIAL OVERVIEW

The tutorial program is located on the CD-ROM provided with the development kit, in
the 2010 _demo. s file. The tutorial program is written in assembly code. This program
echoes any characters that are sent to the UART from the RS-232 interface. In
addition, the program pulses all remaining I/O lines in succession. Each I/O pin is
pulsed high for approximately 50 milliseconds at 1 second intervals. Timer1 is used to
schedule the I/O pin pulse events.

The source file is used with a linker script file (p30£2010.g1d) and an include file
(p30£2010.1inc) to form a complete project. This simple project uses a single source
code file; however, more complex projects might use multiple assembler and compiler
source files as well as library files and precompiled object files.

There are four steps to this tutorial:

1. Creating a project in MPLAB IDE.

2. Assembling and linking the code.

3. Programming the chip with the MPLAB ICD 2.
4. Debugging the code with the MPLAB ICD 2.

2.3 EQUIPMENT NEEDED

To complete this tutorial, you will need the following items:
dsPICDEM 28-Pin Starter Demo Board

9V, 500 mA Plug-in Power Supply with barrel style plug
MPLAB ICD 2 In-Circuit Debugger/Programmer

9-pin, straight-through RS-232 cable

PC running Microsoft Windows® with MPLAB IDE 6.41 or later

a b=
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24 CREATING THE PROJECT

The first step is to create a project and a workspace in MPLAB IDE. Typically, there is
one project in one workspace.

Note: These instructions presume the use of MPLAB 6.41 or newer. Older
versions of MPLAB IDE do not support the dsPIC30F2010 device.

A project contains the files needed to build an application (source code, linker script
files, etc.) along with their associations to various build tools and build options.

A workspace contains one or more projects and information on the selected device,
debug tool and/or programmer, open windows and their location and other IDE
configuration settings.

MPLAB IDE contains a Project Wizard to help create new projects. Before starting,
create a folder for the project files for this tutorial (C: \Tutorial is assumed in the
instructions that follow). From the Example Code directory on the dsPICDEM 28-Pin
Starter Demo Board Kit CD, copy the 2010_demo. s file into the C: \Tutorial folder.

2.4.1 Select a Device

Start MPLAB IDE.
Close any workspace that might be open (File>Close Workspace).
From the Project menu, select Project Wizard.

From the Welcome screen, click Next> to display the Project Wizard Step One
dialog (see Figure 2-1).

Powobd-=

FIGURE 2-1: PROJECT WIZARD, STEP 1, SELECT A DEVICE

s MPLAB IDE v6.41 e o 1A |
Fle Edt View Froject Debugger Frogrammer Tools Corfigure window Help
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5. From the Device: pull-down list, select dsPIC30F2010 and click Next >. The
Project Wizard Step Two dialog displays (see Figure 2-2).

DS70122B-page 10 Advance Information © 2005 Microchip Technology Inc.
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FIGURE 2-2: PROJECT WIZARD, STEP 2, SELECT LANGUAGE
TOOLSUITE
x
Step Two: i
epS eI:;?a language toolsuite EE/{OC}

Active Toolsuite: Ficrochip C30 T oaolzuite

 Toolsuite Contents

&1 [pi =
MPLAE ompiler [pic30-gec.exe)
MPLAB LIME30 Object Linker [pic30-d. exe]

r Location
C:%Program FilestMPLAB IDE:PIC_Tools\Bin\pic30-az. exe Browse... |

Help! by Suite lsn't Listed! | [~ Show all installed toolsuites

{ Back I Mext > I Cancel Help

24.2 Select Language Toolsuite

1. From the Active Toolsuite: pull-down menu, select Microchip C30 Toolsuite.
This toolsuite includes the assembler and linker that will be used (the C Compiler
is not used).

2. In the Toolsuite Contents block, select MPLAB ASM 30 Assembler
(pic30-as.exe)

3. Inthe Location block, click Browse... and navigate to:
C:\Program Files\MPLAB IDE\dsPIC Tools\Bin\pic30-as.exe

4. With MPLAB LINK 30 Object Linker (pic30-ld.exe) selected in Toolsuite
Contents, click Browse... and navigate to:

C:\Program Files\MPLAB IDE\dsPIC Tools\Bin\pic30-1d.exe

Note: If you have the MPLAB C30 Toolsuite installed, browse to the
C:\pic30-tools\ directory to set tool locations instead of
C:\Program Files\MPLAB IDE\dsPIC tools\.

5. Click Next > to continue. The Project Wizard Step Three dialog displays (see
Figure 2-3).
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FIGURE 2-3: PROJECT WIZARD, STEP 3, NAME YOUR PROJECT
x
Step Three:

Mame your project

— Project Mame

IM wProject

— Project Directory
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Browsze... |

< Back et

Cancel Help

2.4.3

1. In the Project Name text box, type MyProject.

Name Your Project

2. Click Browse... and navigate to C: \Tutorial\ to place your project in the
Tutorial folder.

3. Click Next > to continue. The Project Wizard Step Four dialog displays (see

Figure 2-4).

FIGURE 2-4:

PROJECT WIZARD, STEP 4, ADD FILES TO PROJECT

Project Wizard
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244 Add Files to Project

1. Locate the C:\Tutorial folder and select the 2010_demo. s file.
2. Click Add>> to include the file in the project.

3. Expandthe C:\Program Files\MPLAB IDE\dsPIC Tools\support\gld
folder and select the p30£2010.g1d file.

4. Click Add>> to include this file in the project. There should now be two files in
the project.

5. Click Next> to continue.
6. When the summary screen displays, click Finish.
After the project wizard completes, the MPLAB IDE project window shows the

2010 _demo. s filein the Source Files folderand the p30£2010.gldfile in the Linker
Scripts folder (see Figure 2-5).

FIGURE 2-5: MPLAB IDE PROJECT WINDOW

i MyProject.m =lolx
[=I-MyProject.mcp
(= Source Files
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-~ Header Files
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- Library Files
[=]- Linker Scripts
.. p30F2010, gld

A project and workspace has now been created in MPLAB IDE. MyProject .mcw is
the workspace file and MyProject .mcp is the project file. Double-click the

2010 _demo. s file in the project window to open the file. MPLAB IDE should now look
similar to Figure 2-6.

FIGURE 2-6: MPLAB IDE WORKSPACE WINDOWS

grammer Tools Configue Window Help

EE-LIEE

e p—
DEWH| tmE |82

Project T e
Window ~ | ;

: 1/12/2004
: 1.00

equired: pa0FZ010.gld,

i Tz .41 X Source
““““““““““““ . Code
R Window

.equ _ 30F2010, 1
.include "p30£2010.inc”
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2.5 BUILDING THE CODE

In this project, building the code consists of assembling the 2010_demo. s file to create
an object file, 2010_demo . o and then linking the object file to create the
MyProject .hex and MyProject.cof output files. The .hex file contains the data
necessary to program the device and the .cof file contains additional information that
lets you debug at the source code level. Note that these files have the same name as
the project name that you selected earlier.

Before building, there are settings required to tell MPLAB IDE where to find the include
files and to reserve space for the extra debug code when the MPLAB ICD 2 is used.

The following line is near the top of the 2010 _demo. s file:
.include "p30£2010.inc"

This line causes a standard include file to be used. Microchip provides these files with
all the Special Function Register (SFR) labels already defined for convenience.

To build the code, select Build Options>Project from the Project menu. The Build
Options dialog displays (see Figure 2-7).

FIGURE 2-7: BUILD OPTIONS

Build Option

General | MPLAB A5M30 | MPLAE C30 | MPLAB LINK30 |

E

X

Output Directory, $BINDIR]:

I Browse...

Intermediates Directom, $[TMPDIR]:

I Browse. .

Azzembler Include Path, $laINDIR]:
|I::'\Pru:|gram Files'MPLAE |DE \dsPIC_Toolshsupporthing', Browwse...

Include Path, SINCDIR]: \ {

|I::\PII:3D_”1 hinclude,C:AFIC30] Browse to the location of the
Assembler Include file

iy

Library Path, $(LIBDIR]:

II::'\F'IESD_”1 slib Browse...

Linker-Script Path, $[LERDIR]:

b

I Browse. .

Help Suite Defaultsl

QK | Cancel | Apply
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251 Identify Assembler Include Path

1. Select the General tab.

2. Atthe Assembler Include Path, $(AINDIR): box, click Browse... and navigate
to:

C:\Program Files\MPLAB IDE\dsPIC Tools\support\inc
This path tells MPLAB IDE where to find the include files.

2.5.2 Link for MPLAB ICD 2

1. Select the MPLAB LINK30 tab to view the linker settings (see Figure 2-8).
2. Check Link for ICD 2.

3. Click OK. The text box closes while the linker reserves space for the debug code
used by the MPLAB ICD 2.

4. Click OK again to save these changes. The project is now ready to build
FIGURE 2-8: MPLAB LINK30 BUILD OPTIONS

General | MPLAE ASM30 | MPLAE C30  MPLAB LINK3D |

Cateqories: IGeneraI j

— Generate Command Line

Heap size: I bytes [~ Allow averlapped sections
tin Stack Size: I I:nytes/' ¥ Link for ICD2

Check Link for ICD2

— Sumbal Definitions —— ——

Add...

Remove

Remaove Al

Al

™ Inkerit global seftings Restore Defaults

--defsym=_ |CO2RAM=1 -o"HTARGETEASE] cof

— Use Altemate Settings
I--dEfS_l,lm=_|CD2H.él.M='| -0 '$[TARGETBASE] cof!

0k I Cancel Lpply
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253 Build the Project

1. Select the Make>Project menu to display the Build Output window display
(Figure 2-9).
2. Observe the progress of the build.

3. When the BUILD SUCCEEDED message displays, you are ready to program the
device.

FIGURE 2-9: EXAMPLE BUILD OUTPUT
T — sioi|

Buid | Find in Files |

Deleting intesmediary files. . dome.

Executing: 'C:“Program Files“NPLB IDE-dsPIC_Tools“Bin\pic3l-as.exe’
Executing: "C:“Progran Files“MPLAB IDE~d=PIC_ Tools~Bin“picil-1d.s
Executing: 'C:“Progran Files\NPIAE IDEdsPIC_Tools\Bin“pic30-biZhex

Status shows
BUILD SUCCEEDED

writing MyProject.hex

section  PC address byte address  length (w/p actual length (dec)

resst i 0x8 0x6  (6)
text 0100 Oxbc Ox8d  (141)
dinit 0x15= 0x2c 0221 (33)
ivt i 0xfd Oxba  (186)

aivt 084 0=f8 Oxba  (186)

Total program memory used : 0228 (552)

iles\MPLAE IDE“dsFIC_Tools“EinLeoff_iCoff.exe" "MyProject.cof”
Project . oo

Loaded C:“Tutori. f
ed Sep 24 13:34:58 2003

EUILD SUCCEEDED:

2.6 PROGRAMMING THE CHIP

The MPLAB ICD 2 In-Circuit Debugger can be used to program and debug the
dsPIC30F2010 device in circuit on the dsPICDEM 28-Pin Starter Demo Board.

Note: Before proceeding, make sure that the USB driver for the MPLAB ICD 2 has
been installed on the PC (see the MPLAB ICD 2 User’s Guide, DS51331)

for more details regarding the installation of the MPLAB ICD 2.

Use the following procedures to program the dsPIC30F2010 device.
2.6.1

Use the Configure>Configuration Bits menu to display the configuration settings. The
configuration bits window is shown in Figure 2-10.

Set Up The Device Configuration

The device configuration bits determine global device operating parameters, such as
clock source, brown out threshold voltage and so forth. For this code example, the
configuration bit settings have been specified by using special directive statements in
the source code file. If these directives were not used, you would need to specify the
settings manually in the configuration bits window. For this project, the Primary
Oscillator has been selected as the oscillator source and XT w/ 4X PLL has been
selected as the Primary Oscillator Mode. A 7.37-MHz crystal has been installed on the
board. With the 4X PLL enabled, the device instruction clock frequency (Fcy) is

7.37 MHz.

DS70122B-page 16
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Category settings can (et s . =10/ x|
i H Address Yalue Categor | Setting
be SpeCIfled n the Faoooo FFFS Clock Switching and Monitor Sw Disabled. Mon Disabled
source Code or Set Oscillator Source Frimary Oscillator
. Primary Oscillator Hode ET wePLL 4=
manually on this Fa0002 7FFF Vatchdog Tiner Disabled
WDT Prescaler & 1:512
screen. VDT Prescaler B 1:16
F80004 FFEE Master Clear Enable Enabled
PWH Output Pin Reset Control with PORT/TRIS regs
High-=side PUM Output Polarity Active High
Low-zide PWH Output Polarity hotive High
FBOR Ensble Enabled
Set Comm Channel Brovn Out Voltage 2.7
. POR Timer Value lbms
SeleCt to USe EMUC1 Fa000& FFFF General Code Segment Code Protect  Disabled
y General Code Segment Write Protect Disabled
and EMUD1 _> 5 50012 Copn Channel Celsct == EHNC] and BHIDL

2.6.2 Select the MPLAB ICD 2 Communication Pins

All dsPIC30F devices use a pair of 1/0 pins (PGC/EMUC and PGD/EMUD) for initially
loading your application program into the device and for communicating with the
MPLAB ICD 2 In-Circuit Debugger. Typically, these pins can be used by your
application program for other functions after your program is loaded into the device.
However, these application functions would be not be available while you were
connected to the MPLAB ICD 2 for debugging.

To circumvent this issue, most dsPIC30F devices use one or more sets of alternate pins
for MPLAB ICD 2 communication. These alternate pins are identified as EMUCXx and
EMUDXx, where x designates the number of the pin pair. By selecting an alternate set
of pins for the MPLAB ICD 2, you can safely use the original I/O pins for your
application.

The dsPIC30F2010 device has four pairs of MPLAB ICD 2 communication pins. The
dsPICDEM 28-pin Starter Demo Board directly supports two selections for MPLAB
ICD 2 communication via jumpers J2 and J3. For this demo application, alternate pins
EMUC1 and EMUD1 are used for debugging because the EMUC and EMUD pins are
multiplexed with the UTRX and U1TX pins, which are used for RS-232 communication.
In practice, you may need to select other pairs of debugging pins for your application
to avoid /O pin conflicts.

Note: See Section 4.2 and Section 4.3 for more information about MPLAB ICD 2
communication pins. See the MPLAB ICD 2 In-Circuit Debugger User’s
Guide (DS51331) for more information about MPLAB ICD 2 support.

To select the MPLAB ICD 2 communication pins:

1. On the Configuration Bits screen, go to the Comm Channel Select category.
2. In the Setting column, set this parameter to Use EMUC1 and EMUD1.

26.3 Connect the MPLAB ICD 2 In-Circuit Debugger

1. Apply power to the board.

2. Connect the MPLAB ICD 2 to the PC with the USB cable.

3. Connect the MPLAB ICD 2 to J1 on the dsPICDEM 28-Pin Starter Demo Board
with the short RJ-11 (telephone) cable.

4. On the PCB, make sure that jumpers J2 and J3 are installed across pins 2 and
3 (the left two jumper pins). This configuration connects the MPLAB ICD 2 to the
PGC and PGD programming pins.
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2.6.4 Enable MPLAB ICD 2 Connection

1.

From the Debugger menu, click Select Tool>MPLAB ICD 2 to designate the
MPLAB ICD 2 as the debug tool in MPLAB IDE.

2. Fromthe Debugger menu, select Connectto connect the debugger to the device.
The MPLAB IDE should report that it found the dsPIC2010 device, as shown in
Figure 2-11.

Note: MPLAB IDE may need to download new firmware if this is the first time the
MPLAB ICD 2 is being used with a dsPIC30F device. Allow it to do so. If
any errors are shown, double-click the error message to get more
information.

FIGURE 2-11: ENABLING MPLAB ICD 2

i Output =10l x|

Buid | Findin Files MPLAE ICD 2 |
Connecting to HPLAE ICD 2

... Connected

Setting ¥Ydd source to target

Target Dewice dsPIC30F2010 found. rewision = 0z
.. .Reading ICD Product ID

Running ICD Self Test

.. . Pas=ed

MPLAB ICD 2 Ready Status shows that target
device has been found.

2.6.5 Program the dsPIC30F2010 Device

1.

2.

From the Debugger menu, select Program to program the part. The output
window (Figure 2-12) displays the program steps as they occur.

When the programming stops, you will get a “Target not in debug mode”
message, which is normal. This message is produced because the device has
been programmed to use the alternate EMUC1 and EMUD1 communication
pins. Move jumpers J2 and J3 to the right hand position, shorting pins 1 and 2 of
the 3-way headers.

Note: If you are using the alternate MPLAB ICD 2 communication pins for
debugging, you will need to restore jumpers J2 and J3 to the left hand
position each time the device needs to be re-programmed
(see Section 2.6.2).
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FIGURE 2-12: PROGRAMMING THE dsPIC DEVICE

=10lx|

Build I Wersion Controll Find in Files MPLAB ICD 2 |

TSI T e
Erasing Fart

..Programming Program Mernory (0x0 - 0x23F)

..Loading DebugExecutive

..Programming DebugExecutive

..Programming Debug Vector

..Programming Configuration Bits

Y erifying...

...Program Memaory

...Debug Executive

..Debug vectar

MWerify Succeeded

..Programming Configuration Bits

.. Config Memary

“erifying configuration mermaory.

Connecting to debug executive

ICD0O0&3: Targetnatin debug mode, unable to perfarm aperation

MDIDLAEI ICD 2 Ready

1

| or”

3. Use the Debugger>Run menu option to run the code. LED1 should start blinking
at a 1 second rate.

4. Start the Windows HyperTerminal program and set up a connection to an
available COM port for 2400 baud, no parity, 8 data bits and 1 stop bit. Connect
a serial cable between the DB-9 connector on the PCB and the PC. When you
type characters on the PC keyboard, they should be echoed on the
HyperTerminal display when the demo program is running. A message will
appear on the HyperTerminal display each time the application is reset and run

again.
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2.7 DEBUGGING THE CODE

The MPLAB ICD 2 In-Circuit Debugger can be used to run, halt and step the code. A
breakpoint can be set to halt the program once the code has executed the instruction
at the breakpoint. The contents of the RAM and registers can be viewed whenever the
processor has been halted.

The MPLAB ICD 2 In-Circuit Debugger uses the following function keys to access the
main debugging functions:

<F5> Halt

<F6> Reset

<F7> Single Step

<F9> Run

In addition, there are more functions available by right clicking on a line of source code.
The most important of these are “Set Breakpoint” and “Run to Cursor”.

271 Display the Code

1. From the View menu, select Program Memory.

2. On the Program Memory window, select the Symbolic tab, as shown in
Figure 2-13.

FIGURE 2-13: PROGRAM MEMORY WINDOW
Wl Program Memory : -10] x|
| Line | Address | Cpoode | Label | Disassenbly *

1 Qaooo 040100 goto _reset

2 ooooz Qooooo nop

| aooo4 aooooo nop

4 aoooa 00017z nop

5 aaoos oooi7a nop

3 [ulululupy ooo174 nop

7 ooooc Qoo1vE nop

g QaooE aooooo nop

9 aooio aooooo nop

10 oaoiz aaoooo nop

11 ooo14 [ulufulululu] now hd
4] »
Opcode Hes | Maching || Symboic  PSY Mised | PSY Data |

3. Press <F5> to halt the processor and press <F6> to reset. The program memory
now shows a green arrow pointing to the line of code at address 00000, the reset
location.

The instruction at this location is goto _reset. This code is added by the linker
to make the program branch to the start of the code in the 2010 _demo. s file.
The code uses the reset label at the start of the executable code and declares
the label as global to have visibility outside the source file (see Example 2-1).

EXAMPLE 2-1: CODE START-UP

.global _ reset
. .text
__reset: mov #_SP_init, W15 Pointer
mov # SPLIM init, WO
mov W0, SPLIM

The linker also provides values forthe  SP_init and _SPLIM init
constants to initialize the stack pointer (w15), since the linker determines what
RAM is available for the stack.

DS70122B-page 20
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27.2 Step the Program

1. Press <F7> to single step the code. The green arrow moves to the code at
__resetinthe 2010 demo. s source code, as shown in Figure 2-14.

FIGURE 2-14: SOURCE CODE WINDOW

I C:\ Tutorial ,2010_demo.s i ] 4]
(35 .palign 2 ;&lign next word stored in Program space to anj
a3 ;jaddress that 1is a multiple of 2

54 Message:

&5 .a2scii  "dsPICDEM 28-pin Starter Demo Boardhrinh0™

72 . text ;3tart of Code section

73 _ reset:

= MOV # 8P init, W15 ;Initalize the Stack Pointer

75 MOV # SPLIM init, WO ;Initialize the Stack Pointer Limit Regilster
76 MOV W0, SPLTM

77 HOP ;add NOP +to follow 2PLIM initialization

79 CALL _wreg_init ;Call _wreg_init subroutine

32 clr Count ; Initialize the count wariahkle used in ISR

EE3 InitFPorts: =
»

2. Right click the line of code mov W0, W14 and choose Run to Cursor. The green
arrow moves to repeat #12 because it has executed the prior lines of code up
to and including mov W0, W14.

From the View menu, select Watch to open a Watch Window.

From the Add SFR pull-down list, display RCOUNT.

Click Add SFR to add the RCOUNT register to the Watch window.

Press <F7> a few times and watch the RCOUNT value decrement (see

Figure 2-15. RCOUNT is the repeat loop counter and decrements to zero as the
instruction in a repeat loop is executed several times.

ook w

FIGURE 2-15: WATCH WINDOW DISPLAY

o _1o]x|
Add SFR | |4CCA ~|  Add Symbal || bss |

Addres=s | Syvinbol Nagoe | Value |
oose RCOUNT oooa

Watch1 Watch 2| watch 3| watch 4 |
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273 Set Breakpoint

1. To set a breakpoint, right-click a code line and select Set Breakpoint from the
pop-up menu.

Note: An alternate method is to simply double-click the line. This feature may
need to be enabled using the Edit>Properties menu.

As an example, find the following line of code and set a breakpoint on this line:
clr LATB ; Clear all I/O port registers.

A red stop sign should appear in the gutter (grey bar on the left) of the source
code window.

2. Press <F6> to reset the device, then <F9> to run the code. The program halts on
the second instruction following the breakpoint as shown in Figure 2-16. When
ICD 2 is halted, the next instruction in the pipeline is executed. The arrow points
to the instruction that will execute when the program resumes.

Note: The instruction on which the code halts could be elsewhere in the code if
the breakpoint is set on a branch or call instruction. Refer to Section 12
titled “Important Notes” in the Readme file MPLAB ICD 2.txt located in
the C:\MPLAB IDE\READMES directory for additional operational
information on the MPLAB ICD 2.

FIGURE 2-16: SETTING BREAKPOINT
C:\Tutorialy2010_demo.s =] 4|

57 mov WD, ADECFE ; by writing ADPCFG register zl
“f=e

CERNE clr LATB ; Clear all I/0 port registers.

o0 clr LATC

o1 oy | clr LATD

9z clr LATE

93 clr TRISE ; Make all ports outputs sxecept RFZ, RF3

94 clr TRISC ; which will be used for UART J
95 clr TRIED

95 clr TRISE

o7 mov Dx=000C, Wl

EES mov D, TRISF

99

lLoo

101 SetupUART:

L0z

1103 mov #0x3000, Wl ; Eetup UART control registers

104 mov WO, U1MODE

105 clr ULHTA

06 mov #192, W0 ; Baudrate value for 2400 haud at Fey = 7.37 MH:
o7 mov Wi, ULBRG

108 hset ULYTA, FUTZEN ; Enable UART transmit

109 =
y
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2.8 PROGRAMMING THE DEVICE FOR STANDALONE OPERATION

The previous example showed you the basics of code debugging using the MPLAB
ICD 2. When you have fully debugged your application, you will want to run the code
without using the MPLAB ICD 2. In this case, the MPLAB ICD 2 is enabled as a device
programmer instead of a debugger. The following steps describe how to accomplish

th
1.

29 SUMMARY

is.
Ensure that J2 and J3 are both installed across the left two jumper pins (pins 2
and 3 shorted). This connects the MPLAB ICD 2 to the PGC and PGD
programming pins.
Starting with the project you have created in this Tutorial, select MPLAB ICD 2
as the device programmer in the Programmer menu. Select the Select
Programmer>MPLAB ICD 2 option. If you were previously using the MPLAB
ICD 2 as a debugger tool, you will get a warning message indicating that the tool
cannot be enabled a as a programmer and a debugger at the same time. Click
‘OK’ on the warning message to continue.
From the Program menu, select Program to program the part. The output window
will look similar to Figure 2-12, except that the debugging features of the device
will not be enabled.
Remove the MPLAB ICD 2 programming cable connected to J1. When the cable
is unplugged, the device will begin to run the application.

This tutorial demonstrates the main features of the MPLAB IDE and MPLAB ICD 2 as
they are used with the dsPICDEM 28-Pin Starter Demo Board. Upon completing this
tutorial, you should be able to:

Create a project using the Project Wizard.

Assemble and link the code and set the configuration bits.

Set up MPLAB IDE to use the MPLAB ICD 2 In-Circuit Debugger.
Program the chip with the MPLAB ICD 2.

View the code execution in program memory and source code.
View registers in a Watch Window.

Set a breakpoint and make the code halt at a chosen location.

Use the function keys to Reset, Run, Halt and Single-Step the code.
Program the device for debugger mode or standalone operation.

© 2005 Microchip Technology Inc. Advance Information DS70122B-page 23



dsPICDEM™ 28-Pin Starter Demo Board User’s Guide

NOTES:
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Chapter 3. Demonstration Program Description

3.1

3.2

3.3

3.4

INTRODUCTION

This chapter provides an overview of the dsPICDEM 28-Pin Starter Demo Board
demonstration program. Detailed information on the dsPICDEM 28-Pin Starter Demo
Board hardware is presented in Chapter 4. “dsPICDEM™ Development Hardware”
and Appendix A. “Drawings and Schematics”.

HIGHLIGHTS

ltems presented in this chapter include:

» Demonstration Program Summary
* Demonstration Program Description

DEMONSTRATION PROGRAM SUMMARY

The dsPICDEM 28-Pin Starter Demo Board is shipped with a simple example
application programmed into the dsPIC30F2010 device. This program demonstrates
the use of key functionality.

DEMONSTRATION PROGRAM DESCRIPTION

When power is applied to the dsPICDEM 28-Pin Starter Demo Board the dsPIC device
begins executing the demonstration program. The program demonstrates the following
functions:

» Configuration bits setup

Global symbol declaration

+ Declaration of variables and constant data

I/0O and peripheral initialization

Interrupt function declaration and processing

* UART communication

3.4.1 Configuration Bits Setup

The demo program takes advantage of the con f i g directive to define the configuration
bit values. The p30£2010.inc file has defined values for different configuration
register settings.

Figure 3-1 shows this portion of the code.
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FIGURE 3-1: CONFIGURATION BITS CODE

.............................................................................

config = FOSC, CSW_FSCM OFF & XT PLL4 ;Turn off clock switching and
;fail-safe clock monitoring and
;use a crystal oscillator with
;the 4x PLL

config _ FWDT, WDT_OFF ;Turn off Watchdog Timer

config _ FBORPOR, PBOR _ON & BORV 27 & PWRT 16 & MCLR EN
;Set Brown-out Reset voltage
;and set Power-up Timer to
;lémsecs

config _ FGS, CODE_PROT_OFF ;Set Code Protection Off for the
;General Segment

3.4.2 Global Symbol Declaration

The demo program declares  reset and TlInterrupt as global symbols.
These symbols have already been declared in the p30£2010.g1d device linker script
file. The .global declarations in the source code provides linker script visibility to
these two symbols.

The  reset symbol is defined in the device linker script as the beginning of the
executable code area (PC address 0x100). When this symbol is used in the source
code, it defines the beginning of executable code.

The name of each interrupt vector has been defined in the device linker script. For a
function to be used as an interrupt service routine (ISR), the name of the ISR declared
in the device linker script must be used as the ISR function name in the source code
file. In addition, the ISR function name must be declared as a global symbol, which
causes the linker to place the address of the interrupt function in the interrupt vector
table.

3.4.3 Variables and Constant Data

The demo program defines one 16-bit variable in data memory, Count. The . space
directive is used to tell the linker to reserve 2 bytes of memory.

A string of constant character data is declared in program memory. The .ascii
directive is used to declare an ASCII string.

344 I1/0 and Peripheral Setup

The demo program writes to the ADPCFG (A/D Port Configuration) register, which
designates whether input pins associated with the A/D converter are for digital or
analog signals. The A/D pins are set to analog mode by default. For this application,
the A/D pins are used for digital signals. Consequently, information must be written to
ADPCFG register designate the pins as digital.

The software configures all device 1/O pins as outputs, with the exception of RF2 and
RF3. These pins are used for the UART1 peripheral. When UART1 is initialized and
enabled, it overrides the I/O functionality of pins RF2 and RF3. UART1 is enabled for
transmit and receive. The baud rate register is set to provide 2400 baud communication
at an internal instruction execution frequency of 7.37 MHz.
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3.4.5 Interrupt Processing

To illustrate interrupt processing, the demonstration program uses Timer1 to generate
periodic interrupts. The clock prescaler and period register for Timer1 are configured to
produce an interrupt every 1/19th of a second. All I/O pins except for RF2 and RF3
(UART pins) are pulsed high for one Timer1 count period. Each I/O pin is pulsed in
succession. There are 19 pins total in the 1/O pin sequence, so the pulse period for
each pin is 1 second.

The demo software declares one 16-bit uninitialized variable in RAM, Count, which is
incremented by the 10 Pin Scan function each time an interrupt occurs. The

I0 Pin Scan function demonstrates the use of relative branch instructions. The
Count variable is used to calculate a jump address that writes the correct I/O pin.
There are three instructions at each jump location in the I0 Pin Scan function, so
Count is multiplied by 3 to form the jump value.

The LED connected to pin RDO flashes at 1 second intervals when the demonstration
program is run. You can use an oscilloscope to observe the pulse created on the other
I/0 pins.

3.4.6 UART Communication

Basic UART functionality and the usage of constant data stored in program memory are
demonstrated by the UART communication code.

The Program Space Visibility (PSV) feature of the dsPIC30F device family is used to
access the character string stored in program memory. PSV allows a portion of
constant user data to be located in program space, conserving available RAM. PSV
maps a selected range of program memory into the upper half of the 64 Kbyte data
space memory map. The data can be accessed as if it were located in data space. Any
data memory reads from address 0x8000 or higher come from program space when
PSV is enabled. The lower 15 bits of the program memory address are provided from
the W register that holds the read pointer. The upper 8 bits of the program memory
address are provided from the PSVPAG register.

The PSV access code used in the demonstration program is shown in Figure 3-2. Two
assembler macros, psvpage (), and psvoffset () are used to derive the address
values for the PSVPAG register and the W register used for the read address. W1 holds
the lower 15 bits of the read address. Since character information is to be read from
memory, the mov . b (byte mode move) instruction is used to read the data. The use of
the byte mode instruction also results in a byte pointer adjustment of W1.

After a character has been read from program memory, it is checked for the null
character (0). If it is not 0, the character is written to the UART and the loop continues.

After the message in program space has been sent to the UART, the main program loop
polls the URXDA (UART receive data available) status bit to see if any received data is
waiting in the buffer. If so, this data is read and transmitted back to the sender.
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FIGURE 3-2: PSV ACCESS EXAMPLE
SetupUART:
mov #0x8000, WO ; Setup UART control registers
mov W0, U1MODE
clr UlSTA
mov #192,WO0 ; Baudrate value for 2400 baud at Fcy = 7.37 MHz
mov W0, UlBRG
bset U1STA, #UTXEN ; Enable UART transmit
bset CORCON, #PSV ; Enable program space visibility

; Load PSV page register and setup Wl as a pointer to the
; ASCII text string stored in program memory

mov #psvpage (Message) , WO
mov WO, PSVPAG
mov #psvoffset (Message) , W1l

; The next block of code writes the ascii string stored in
; program memory to the UART. The loop repeats until a
; null character is found.

MsgLoop:
mov.b [W1++],WO ; Read the data from P.M. using PSV
cp0.b WO ; Is the character 07?
bra Z,MsgDone ; If the character is 0, we're done.
call WriteChar ; If not, write the character to UART
bra MsgLoop ; Go back to the top of the loop.

To use the UART for communication, connect the J6 connector on the dsPICDEM
28-Pin Starter Demo Board to the RS-232 serial port on the PC with a DB9 cable. Using
the HyperTerminal program available as a Microsoft Windows communications
accessory, configure the serial port to 2400 baud, 8 bits with 1 stop bit, no parity and
no flow control. When the device is reset, the message stored in program memory will
appear on the HyperTerminal screen. After that, any characters that are typed on the
PC keyboard should be echoed back to the HyperTerminal screen by the
demonstration program.

DS70122B-page 28

Advance Information © 2005 Microchip Technology Inc.



dsPICDEM™ 28-PIN STARTER
MICROCHIP DEMO BOARD USER’S GUIDE

Chapter 4. dsPICDEM™ Development Hardware

41 dsPICDEM™ 28-PIN STARTER DEMO BOARD HARDWARE OVERVIEW

This chapter describes the dsPICDEM 28-Pin Starter Demo Board hardware.

FIGURE 4-1: dsPICDEM 28-PIN STARTER DEMO BOARD
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TABLE 4-1:

dsPICDEM™ 28-PIN STARTER DEMO BOARD HARDWARE
ELEMENTS

=
°

Hardware Element
RS-232 Serial Port (Section 4.1.1)
Power Supply (Section 4.1.3)
Prototyping Area (Section 4.1.8)
Oscillator (Section 4.1.6)
LED Indicator (Section 4.1.5)
Power On Indicator (Section 4.1.4)

MPLAB ICD 2 debug pin-selection jumpers (Section 4.1.9)
Reset Button (Section 4.1.7)

MPLAB ICD 2 Connector (Section 4.1.2)

O OINOGAWN=

-
o

RS-232 Transceiver connection jumpers (Section 4.1.10)
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411 RS-232 Serial Port

The dsPICDEM Starter Demo Board provides one RS-232 serial communication
channel. The serial communication channel, labeled J6, is configured as an RS-232
communication channel. The dsPIC UART channel 1 U1RX and U1TX pins are
connected to an RS-232 level-shifting IC (U3). The serial port is configured as Data
Communication Equipment (DCE), and can be connected to a PC using a
straight-through cable.

41.2 MPLAB ICD 2 Connector

By way of the modular connector J1, the MPLAB ICD 2 can be connected for low cost
programming and debugging of the dsPIC device.

41.3 Power Supply

The dsPICDEM™ Starter Demo Board is powered by a 9V AC/DC wall adapter with a
standard 2.1mm barrel plug. If a 9V adapter is not available, any voltage between 8V
and 15V may be used. Separate +5V DC regulators (VDD and AVDD) provide power to
their respective processor pins and prototyping area. A ground trace connects all Vss
points.

41.4 Power On Indicator

Ared LED is connected to the input of the regulators to indicate the presence of power.

41.5 LED Indicator

An LED is connected to the RDO pin by way of JP1 to indicate the status of pin RDO
when the JP1 jumper pin is in place.

4.1.6 Oscillator

A crystal oscillator (7.37 MHz) is supplied. The crystal oscillator can be used with the
on-chip PLL circuit to provide internal instruction execution frequencies (Fcy) up to
29.5 MHz.

41.7 Reset Button

The MCLR Reset button (S1) connected to the processor MCLR pin provides a hard
reset to the dsPIC device.

41.8 Prototyping Area

A prototyping area and associated header, J4, is provided which enables additional ICs
and attachment boards to be added.

41.9 Debug Pin-Selection Jumpers

J2 and J3 determine which pair of communication pins is selected for use during
MPLAB ICD 2 debugging. The jumpers can select either the primary pins
(EMUC/EMUD) or one pair of secondary pins (EMUC2/EMUD1). J2 and J3 must
always select the primary position to program the device (pins 2 and 3 shorted).

The dsPIC30F2010 device supports four different pairs of debug communication pins.
These could be connected by installing jumper wires from pin 2 of J2 and J3 to the
appropriate pins on connector J4.

For more information about MPLAB ICD 2 Debugger communication see 2.6.2 “Select
the MPLAB ICD 2 Communication Pins”
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4.1.10 RS-232 Transceiver Jumpers

Jumpers J8 and J9 allow the RS-232 transceiver to be disconnected from the UART1
pins on the PIC18FXXXX device. These jumpers provide two functions. First, the
transceiver can be removed from the circuit to avoid conflicts with the primary ICD
communication pins. Second, the transceiver could be connected to alternate UART
pins available on the PIC18FXXXX device. The alternate pins are available on
connector J4.

4.2 DEBUGGING TIPS FOR SMALL PIN-COUNT DEVICES

When you use the Microchip MPLAB ICD 2 to debug application code, you will need to
use two I/O pins on the device to provide the debugger communication signal
connections. On a 28-pin device like the PIC18FXXXX, there is a good possibility that
the pins used for MPLAB ICD 2 communication may have other important peripheral
functions multiplexed onto the same pin. The multiplexing can present a challenge to
the user while debugging the application. To avoid potential debugger pin conflicts, the
dsPIC family of devices has four pairs of MPLAB ICD 2 communication pins.

Device programming is always performed on a dedicated pair of pins. After the device
is programmed with the application code, debugger operations can take place using
the same pair of programming pins or one of three other pairs of alternate MPLAB
ICD 2 communication pins. The pair of pins used during MPLAB ICD 2 debugging is
selected by device configuration bits.

For more information, see the appropriate data sheet for the device that you are using.
This document will provide the locations of the debugger communication pins.

4.3 HARDWARE JUMPERS THAT CONTROL DEBUGGER OPERATION

The dsPICDEM 28-Pin Starter Demo Board has four jumpers that simplify debugger
operation. Jumpers J2 and J3 select whether the EMUC/EMUD communication pins or
the EMUC1/EMUD1 communication pins are used for debugging. When the device is
programmed, J2 and J3 must be installed on the left two pins to connect the EMUC and
EMUD pins. After programming, the jumpers can optionally be moved to connect
EMUC1 and EMUD1. You could also connect the center pin of J2 and J3 to the
appropriate pins on connector J4. J2 and J3 only allow connection to two available
pairs of debugger pins, but the other two pairs are available on J4.

Jumpers J8 and J9 are used to optionally disconnect the UART communication pins
from the RS-232 transceiver on the PCB. The UART1 receive and transmit functions
are multiplexed with the EMUC and EMUD pins on the dsPIC30F2010 device. If you
need to use the primary debugger communication pins EMUC and EMUD for
debugging, you should disconnect the RS-232 transceiver using J8 and J9.

If your application requires a UART, there are two possible solutions for simultaneous
use of the debugger and UART. First, you could select the alternate EMUC1 and
EMUD1 pins for debugging. This would free the EMUC and EMUD pins for the UART
function. Secondly, the UART on the dsPIC30F2010 device can support an alternate
pair of communication pins by setting a bit in the control registers. The transceiver
could be connected to the alternate set of UART pins by connecting wires between
J8/J9 and J4. This configuration would allow the EMUC/EMUD pins to be used for both
debugging and programming. J2 and J3 would not have to be changed between
programming and debugging operations.
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NOTES:
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Appendix A. Drawings and Schematics

A1 dsPICDEM™ 28-PIN STARTER DEMO BOARD LAYOUT
Figure A-1 shows the parts layout for the dsPICDEM 28-Pin Starter Demo Board.

FIGURE A-1: dsPICDEM™ 28-PIN STARTER DEMO BOARD LAYOUT
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A.2 dsPICDEM™ 28-PIN STARTER DEMO BOARD SCHEMATICS

FIGURE A-2: dsPICDEM 28-PIN STARTER DEMO BOARD SCHEMATIC (PAGE 1 OF 3)
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dsPICDEM 28-PIN STARTER DEMO BOARD SCHEMATIC (PAGE 2 OF 3)

FIGURE A-3:
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FIGURE A-4: dsPICDEM 28-PIN STARTER DEMO BOARD SCHEMATIC (PAGE 3 OF 3)
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Appendix B. Demonstration Source Code

Software License Agreement

The software supplied herewith by Microchip Technology Incorporated (the “Company”) is intended and supplied to you, the
Company’s customer, for use solely and exclusively with products manufactured by the Company.

The software is owned by the Company and/or its supplier, and is protected under applicable copyright laws. All rights are reserved.
Any use in violation of the foregoing restrictions may subject the user to criminal sanctions under applicable laws, as well as to civil
liability for the breach of the terms and conditions of this license.

THIS SOFTWARE IS PROVIDED IN AN “AS IS” CONDITION. NO WARRANTIES, WHETHER EXPRESS, IMPLIED OR STATU-
TORY, INCLUDING, BUT NOT LIMITED TO, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE APPLY TO THIS SOFTWARE. THE COMPANY SHALL NOT, IN ANY CIRCUMSTANCES, BE LIABLE FOR
SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES, FOR ANY REASON WHATSOEVER.

B.1 DEMONSTRATION SOURCE CODE

,-*****************************************************************************

7

; Date : 1/12/2004

; File Version : 1.00

i

; Other Files Required : p30F2010.gld, p30f2010.inc
H Tools Used : MPLAB IDE : 6.41

,-*****************************************************************************

; Notes:

; This demonstration program supports the
; dsPICDEM 28-pin Starter Demo Board

;*****************************************************************************

.equ _ 30F2010, 1
.include "p30£2010.inc"

; Configuration bits:

config  FOSC, CSW_FSCM OFF & XT PLL4 ;Turn off clock switching and
;fail-safe clock monitoring and
juse a crystal oscillator with
;the 4x PLL

config __ FWDT, WDT_OFF ;Turn off Watchdog Timer
config _ FBORPOR, PBOR_ON & BORV_27 & PWRT 16 & MCLR_EN
;Set Brown-out Reset voltage and

;jset Power-up Timer to 16 msecs

config _ FGS, CODE_PROT OFF ;jSet Code Protection Off for the
;General Segment
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.global _ reset ;Label for first line of code.

.global _ TlInterrupt ;Declare Timer 1 ISR name global

.section .bss

Count: .space 2

.section .asciitext, "x"
.palign 2 ;Align next word stored in
jProgram space to an address
;that is a multiple of 2
Message:
.ascii"dsPICDEM 28-pin Starter Demo Board\r\n\0"

.text ;Start of Code section
__reset:
MOV # SP init, W15 ;Initalize the Stack Pointer
MOV # SPLIM init, WO ;Initialize the Stack Pointer Limit
;Register
MOV W0, SPLIM
NOP ;Add NOP to follow SPLIM initialization
CALL _wreg_init ;Call wreg init subroutine
clr Count ;Initialize the count variable used in
;ISR
InitPorts:
mov #0x003F, WO ; Setup all analog pins for digital mode
mov W0, ADPCFG ; by writing ADPCFG register
clr LATB ; Clear all I/O port registers.
clr LATC
clr LATD
clr LATE
clr TRISB ; Make all ports outputs except RF2, RF3
clr TRISC ; which will be used for UART
clr TRISD
clr TRISE
mov 0x000C, WO
mov WO, TRISF
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SetupUART:
mov #0x8000,W0 ; Setup UART control registers
mov WO, U1MODE
clr UlSTA
mov #192,W0 ; Baud rate value for 2400 baud
; at Fcy = 7.37 MHz
mov WO, U1lBRG
bset U1STA, #UTXEN ; Enable UART transmit
bset CORCON, #PSV ; Enable program space visibility

; Load PSV page register and setup Wl as a pointer to the
; ASCII text string stored in program memory

mov #psvpage (Message) , WO
mov WO, PSVPAG
mov #psvoffset (Message) , W1l

; The next block of code writes the ascii string stored in
; program memory to to the UART. The loop repeats until a
; null character is found.

MsgLoop:
mov.b [Wl++],WO ; Read the data from P.M. using PSV
cp0.b WO ; Is the character 07
bra Z ,MsgDone ; If the character is 0, we're done.
call WriteChar ; If not, write the character to UART
bra MsgLoop ; Go back to the top of the loop.
MsgDone :
mov #54084,W0 ; Gives 1/19th second period with 7.38 MHz
mov WO, PR1 ; clock and 1:8 prescaler
bset T1CON, #TCKPSO ; 1:8 timer prescaler
bset T1CON, #TON ; Turn on the timer

bclr IFSO, #T1IF
bset IECO, #T1IE

; The main loop looks for incoming characters on the UART and echoes
; them back to the sender.

Loop: clrwdt ; Clear the watchdog timer.
btss U1STA, #URXDA ; Is receive data available?
bra Loop ; If not, go back to top of loop.
mov U1lRXREG, WO ; If so, get the data from the RX buffer
call WriteChar ; Transmit the character back.
bra Loop ; Go back to top of loop.
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; Subroutine:

_wreg_init:
CLR
MOV
REPEAT
MOV
CLR
RETURN

; Subroutine:

WriteChar:
btss
bra
mov
return

Initialization of W registers to 0x0000

WO

WO, Wl4
#12

WO, [++W14]
Wi4

Writes character to UART

U1STA, #TRMT
WriteChar
WO, UlTXREG

7

7

Wait for present transmission to complete

Write the character to TX buffer

; The Timerl interrupt service routine toggles all of the dsPIC30F2010 I/O

; lines in succession.

Each time the interrupt occurs, the last I/0 line

; 1s turned off and the next one is turned on. A count value is maintained
; and a computed jump table is used to determine which I/O pin to activate.

_ TlInterrupt:
BCLR
push.d

inc
mov
cp
btsc
clr

call

pop.d
retfie

IFSO, #T1IF
WO

Count
#19,WO0
Count
SR, #2Z
Count

IO_Pin_Scan

WO

i

7

Clear the timer interrupt flag Status
Save WO and W1l on stack

Increment the count variable

Is the count value 197

If so, reset count to O.

Call the routine that writes the I/O pins.

Restore WO and W1
Return from Interrupt Service routine

; This routine is called after every Timerl interrupt. The count value
; adjusted in the Timerl ISR is used to form a computed jump address. The jump
; address determines which I/O pin to turn on.

IO Pin Scan:

mov
mov

mul.uu

bra

Count, W0
#3,W1

WO0,W1,W0

WO
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; Count = 0
beclr LATE, #0
bset LATB, #0
return

; Count = 1
bclr LATB, #0
bset LATB, #1
return

; Count = 2
bclr LATB, #1
bset LATB, #2
return

; Count = 3
beclr LATB, #2
bset LATB, #3
return

; Count = 4
bclr LATB, #3
bset LATB, #4
return

; Count = 5
bclr LATB, #4
bset LATB, #5
return

; Count = 6
bclr LATB, #5
bset LATC, #13
return

; Count = 7
bclr LATC, #13
bset LATC, #14
return

; Count = 8
bclr LATC, #14
bset LATD, #1
return

; Count = 9
bclr LATD, #1
bset LATD, #0
return

; Count = 10
bclr LATD, #0
bset LATE, #8
return

; Count = 11
belr LATE, #8
bset LATF, #3
return

; Count = 12
bclr LATF, #3
bset LATF, #2
return
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; Count = 13
beclr LATF, #2
bset LATE, #5
return

; Count = 14
bclr LATE, #5
bset LATE, #4
return

; Count = 15
bclr LATE, #4
bset LATE, #3
return

; Count = 16
bclr LATE, #3
bset LATE, #2
return

; Count = 17
bclr LATE, #2
bset LATE, #1
return

; Count = 18
bclr LATE, #1
bset LATE, #0
return

.end

;End of program code in this file
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