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General Information

Introduction

This chapter contains general information about this manual and contacting
customer support.

Highlights
Topics covered in this chapter:
* About this Guide
* Recommended Reading
* Warranty Registration

Troubleshooting
« The Microchip Internet Web Site
« Development Systems Customer Notification Service

¢ Customer Support

About This Guide

Document Layout

This document describes how to use PICSTART Plus as a development tool
to program firmware in a PICmicro device. The manual layout is as follows:

e Chapter 1: PICSTART Plus Preview — What PICSTART Plus is and
how it works.

« Chapter 2: Installing and Setting Up PICSTART Plus — Describes
how to install PICSTART Plus hardware and the MPLAB IDE software.
Explains how to set up the MPLAB IDE and PICSTART Plus to work
together and how to start PICSTART Plus from the MPLAB IDE.

« Chapter 3: Programming Examples — Contains several examples
(tutorials) for programming calibration memory devices, memory
devices, and other PICmicro® MCU devices.

« Chapter 4: Using PICSTART Plus with MPLAB - Provides step-by-
step instructions on using PICSTART Plus to program, read, and verify
devices.

e Chapter 5: PICSTART Plus — MPLAB Reference — Describes
PICSTART Plus dialogs and menu options.

« Appendix A: Connecting to a 25-Pin Serial Port — Describes how to
connect PICSTART Plus to a 25-pin serial port.

© 2000 Microchip Technology Inc. DS51028C-page 1
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* Appendix B: PICSTART Plus Vprp Adjustment — Describes how to
change the VPP programming voltage of older PICSTART Plus hard-
ware units to comply with revised programming specifications.

« Appendix C: Troubleshooting — Provides information on solving com-
mon problems.

« Index — Provides a cross-reference listing of terms, features, and sec-
tions of this document.

« Worldwide Sales and Service — Lists Microchip sales and service
locations and telephone numbers worldwide.
Conventions Used in this Guide

This manual uses the following documentation conventions:
Documentation Conventions

Description

Code (Courier font):

Represents Examples

Plain characters

Sample code
Filenames and paths

#define START
c:\autoexec.bat

Angle brackets:
< >

Variables

<label>, <exp>

Square brackets [ ]

Optional arguments

MPASMWIN
[main.asm]

Curly brackets and
pipe character: {|}

Choice of mutually exclusive
arguments
An OR selection

errorlevel {0]|1}

n is a hexadecimal digit

Lower case charac- | Type of data “filename”
ters in quotes
Ellipses... Used to imply (but not show) |list
additional text that is notrele- | [“1ist option...
vant to the example “list option”]
oxnnn A hexadecimal number where |0xFFFF, 0x007A

Italic characters

A variable argument; it can be

char isascii

click

either a type of data (in lower | (char, ch);
case characters) or a specific
example (in uppercase
characters)
Interface (Helvetica font):
Underlined, italic A menu selection from the Eile > Save
text with right arrow | menu bar
Bold characters A window or dialog button to OK, Cancel

Characters in angle
brackets < >

A key on the keyboard

<Tab>, <Ctrl-C>
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Documentation Conventions (Continued)

Description Represents ‘ Examples
Documents (Helvetica font):
Italic characters Referenced books MPLAB IDE User’s
Guide

Updates

All documentation becomes dated, and this user’s guide is no exception.
Since the MPLAB IDE, PICSTART Plus and other Microchip tools are
constantly evolving to meet customer needs, some MPLAB dialogs and/or
tool descriptions may differ from those in this document. Please refer to our
web site at http://www.microchip.com to obtain the latest documentation
available.

Warranty Registration

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

Recommended Reading

This user’s guide describes how to use PICSTART Plus. The data sheets
contain current information on programming the specific microcontroller
devices.

README.PLS

For the latest information on using PICSTART Plus, read the README.PLS
file (ASCII text file) included with the PICSTART Plus software. The
README.PLS file contains update information that may not be included in
this document.

MPLAB IDE User’s Guide (DS51025)

Comprehensive guide that describes installation and features of Microchip’s
MPLAB Integrated Development Environment (IDE), as well as the editor and
simulator functions in the MPLAB environment.

MPASM User’s Guide with MPLINK & MPLIB (DS33014)

Describes how to use Microchip Universal PICmicro Microcontroller
Assembler (MPASM), Linker (MPLINK), and Librarian (MPLIB).

© 2000 Microchip Technology Inc. DS51028C-page 3
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Technical Library CD-ROM (DS00161)

This CD-ROM contains comprehensive data sheets for Microchip PICmicro
MCU devices available at the time of print. To obtain this disk, contact the
nearest Microchip Sales and Service location (see back page) or download
individual data sheet files from the Microchip web site (http://
www.microchip.com).

Embedded Control Handbook (DS00711)

This handbook consists of several documents that contain a wealth of
information about microcontroller applications. To obtain these documents,
contact the nearest Microchip Sales and Service location (see back page).

®

The application notes described in these manuals are also obtainable from
Microchip Sales and Service locations or from the Microchip web site
(http://www.microchip.com).

PICmicro Mid-Range MCU Family Reference Manual (DS33023)

This manual explains the general details and operation of the MCU family
architecture and peripheral modules. It is designed to complement the device
data sheets.

Microsoft® windows® Manuals

This manual assumes that users are familiar with Microsoft Windows
operating system. Many excellent references exist for this software program,
and should be consulted for general operation of Windows.

Troubleshooting

See Appendix C for information on common problems.

DS51028C-page 4 © 2000 Microchip Technology Inc.
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The Microchip

Internet Web Site

Microchip provides online support on the Microchip World Wide Web (WWW)
site.

The web site is used by Microchip as a means to make files and information
easily available to customers. To view the site, the user must have access to
the Internet and a web browser, such as Netscape® Communicator or
Microsoft® Internet Explorer®. Files are also available for FTP download from
our FTP site.

Connecting to the Microchip Internet Website
The Microchip web site is available by using your favorite Internet browser
to attach to:
http://www.microchip.com
The file transfer site is available by using an FTP program/client to connect to:
ftp://ftp.microchip.com

The web site and file transfer site provide a variety of services. Users may
download files for the latest Development Tools, Data Sheets, Application
Notes, User's Guides, Articles, and Sample Programs. A variety of Microchip
specific business information is also available, including listings of Microchip
sales offices, distributors and factory representatives. Other data available for
consideration is:

 Latest Microchip Press Releases

« Technical Support Section with Frequently Asked Questions

« Design Tips

« Device Errata

« Job Postings

Microchip Consultant Program Member Listing

Links to other useful web sites related to Microchip Products

« Conferences for products, Development Systems, technical information
and more

Listing of seminars and events

© 2000 Microchip Technology Inc.
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Development Systems Customer Notification Service

Microchip started the customer notification service to help our customers
keep current on Microchip products with the least amount of effort. Once you
subscribe to one of our list servers, you will receive email natification
whenever we change, update, revise or have errata related to that product
family or development tool. See the Microchip web page at
http://www.microchip.com for other Microchip list servers.

The Development Systems list names are:
« Compilers
* Emulators
¢ Programmers
* MPLAB
» Otools (other tools)

Once you have determined the names of the lists that you are interested in,
you can subscribe by sending a message to:

listserv@mail.microchip.com

with the following as the body:

subscribe <listname> yourname
Here is an example:

subscribe programmers John Doe
To UNSUBSCRIBE from these lists, send a message to:
listserv@mail .microchip.com

with the following as the body:
unsubscribe <listname> yourname
Here is an example:

unsubscribe programmers John Doe

The following sections provide descriptions of the available Development
Systems lists.

Compilers

The latest information on Microchip C compilers, Linkers and Assemblers.
These include MPLAB-C17, MPLAB-C18, MPLINK, MPASM as well as the
Librarian, MPLIB for MPLINK.

To SUBSCRIBE to this list, send a message to:
listserv@mail .microchip.com
with the following as the body:

subscribe compilers yourname

DS51028C-page 6 © 2000 Microchip Technology Inc.
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Emulators

The latest information on Microchip In-Circuit Emulators. These include
MPLAB-ICE and PICMASTER.

To SUBSCRIBE to this list, send a message to:
listserv@mail.microchip.com
with the following as the body:

subscribe emulators yourname

Programmers

The latest information on Microchip PICmicro device programmers. These
include PRO MATE Il and PICSTART Plus.

To SUBSCRIBE to this list, send a message to:
listserv@email.microchip.com
with the following as the body:

subscribe programmers yourname

MPLAB

The latest information on Microchip MPLAB, the Windows Integrated
Development Environment for development systems tools. This list is focused
on MPLAB, MPLAB-SIM, MPLAB's Project Manager and general editing and
debugging features. For specific information on MPLAB compilers, linkers and
assemblers, subscribe to the COMPILERS list. For specific information on
MPLAB emulators, subscribe to the EMULATORS list. For specific
information on MPLAB device programmers, please subscribe to the
PROGRAMMERS list.

To SUBSCRIBE to this list, send a message to:
listserv@mail.microchip.com
with the following as the body:

subscribe mplab yourname

Otools

The latest information on other development system tools provided by
Microchip. For specific information on MPLAB and its integrated tools refer to
the other mail lists.

To SUBSCRIBE to this list, send a message to:
listserv@mail.microchip.com
with the following as the body:

subscribe otools yourname

© 2000 Microchip Technology Inc. DS51028C-page 7
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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)
» Corporate Applications Engineer (CAE)
* Hotline

Customers should call their distributor, representative, or field application
engineer (FAE) for support. Local sales offices are also available to help
customers. See the back cover for a listing of sales offices and locations.

Corporate applications engineers (CAEs) may be contacted at
(480) 786-7627.

In addition, there is a Systems Information and Upgrade Line. This line
provides system users a listing of the latest versions of all of Microchip's
development systems software products. Plus, this line provides information
on how customers can receive any currently available upgrade kits.

The Hotline Numbers are:
1-800-755-2345 for U.S. and most of Canada, and
1-480-786-7302 for the rest of the world.

DS51028C-page 8 © 2000 Microchip Technology Inc.
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Chapter 1. Quick Start

1.1 Introduction

This chapter provides the limited information that experienced users of PCs
and embedded application development tools need in order to quickly start
using PICSTART Plus.

1.2 Highlights

Topics covered in this chapter:
- Installing MPLAB® IDE and PICSTART Plus
* Connecting the PICSTART Plus to your PC
* Using PICSTART Plus with MPLAB IDE
- Enabling (starting) PICSTART Plus
- Setting up the Device Programmer and Configuration Bits
- Loading a Hex File

- Checking for a Blank Device
- Programming, Verifying, and Reading a Device

1.3 Installing MPLAB IDE and PICSTART Plus

1. PICSTART Plus is a component of the MPLAB Integrated Development
Environment (IDE). To install the MPLAB IDE software, insert the
MPLAB IDE installation CD and run MPXXXX . EXE, where XXXX repre-
sents the version of the MPLAB IDE software. This executable is in the
root directory of the CD.

2. When the component selection window of the installation program
appears, make sure PICSTART Plus is checkmarked in the list of com-
ponents to install. As a minimum, install the MPLAB IDE software and
MPASM/MPLINK. You should also install the MPLAB-SIM and help files.
Continue with the installation by following the instructions displayed by
the installation program. Under Language Components, select All.

If you previously installed the MPLAB IDE software but did not install
PICSTART Plus, you must repeat the installation. You can clear all the
checkmarks except PICSTART Plus.

© 2000 Microchip Technology Inc.
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1.4 Connecting PICSTART Plus to Your PC

Follow these steps to connect the PICSTART Plus to your PC.

WARNING

DO NOT connect power with a device in the socket.
Damage to the device may result.

1. Use the RS-232 communications cable to connect the PICSTART Plus
to an available COM port on your PC.

2. Install the power supply.
You are now ready to start using PICSTART Plus with the MPLAB IDE.

1.5 Using PICSTART Plus with MPLAB IDE

151 Starting PICSTART Plus

1. Start the MPLAB IDE by double-clicking the MPLAB desktop icon or by
selecting Programs > Microchip MPLAB > MPLAB from your Start menu.

2. Select Options > Programmer Options > Communications Port Setup
from the MPLAB menu. Select the COM port that the PICSTART Plus is
on.

3. If the PICSTART Plus menu item is not on the MPLAB menu, you must
select the PICSTART Plus programmer. In the MPLAB desktop, select
Options > Programmer Options > Select Programmer. Select PICSTART
Plus Device Programmer and click OK. A message will prompt you to
restart the MPLAB software in order for the change to take effect. Click
Yes. The MPLAB IDE will shut down, and the PICSTART Plus menu will
appear on the MPLAB menu when you restart the MPLAB IDE software.

4. Select Options > Development Mode. Select the MPLAB-SIM or Editor
Only development mode and select the device you are going to program.
Click OK.

5. Select PICSTART Plus > Enable Programmer from the MPLAB menu.
The MPLAB IDE will attempt to establish communications with the
PICSTART Plus, and the Program Memory window, as well as the
PICSTART Plus Device Programmer and Configuration Bits dialogs will
appear.

DS51028C-page 10 © 2000 Microchip Technology Inc.
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152

153

154

Setting up the Device Programmer and
Configuration Bits

The PICSTART Plus Device Programmer dialog is open whenever the
programmer is enabled. Closing this dialog disables the programmer.

1. Make sure the correct device is displayed. If the device you want to pro-
gram is not listed, you may need to upgrade your PICSTART Plus oper-
ating system (see Section 6.9). You may only need to upgrade to the
latest version of the MPLAB IDE software.

2. If you want to identify the programming on a device (e.g., version con-
trol), click Device ID and edit the device ID or select unprotected check-
sum. Click OK.

3. Set the configuration bits in the Configuration Bits dialog. If you set con-
figuration bits in your source code, this dialog will be updated with those
values when you rebuild your project. The values in this dialog will be
programmed into the device you program.

If the Configuration Bits dialog is not visible, click Configuration Bits in the
PICSTART Plus Device Programmer dialog to reopen it.

Loading a Hex File

If you have a hex file ready for programming into a device, select File > Import
> Import to Memory to load the hex code into the MPLAB Program Memory
window. Select Window > Program Memory to view the contents of program
memory.

Checking for a Blank Device

Insert the device to be programmed into the PICSTART Plus socket.

Click Blank in the PICSTART Plus Device Programmer dialog to verify that
the device is blank (all bits set to ‘1').

If you are programming a one-time programmable (OTP) device, use the
Configuration Bits dialog to set the configuration bits to their factory settings.
Select PICSTART Plus > Blank Check OTP to make sure that all program
memory bits are set to ‘1’ and that the configuration bits match the value in the
Configuration Bits dialog.

© 2000 Microchip Technology Inc.
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Programming, Verifying, and Reading a Device

If you have followed the previous sections, you are ready to program a device.
To program the entire device, click Program in the PICSTART Plus Device
Programmer dialog.

Note: If you are programming a windowed calibration device, be sure to
store its calibration data as described in Section 4.3.3.4, to ensure
proper operation of the device.

To program selectively (part of program memory or configuration bits) select
PICSTART Plus > Program/Verify. Select the memory range and items to be
programmed, and click Program in the Program/Verify dialog.

When programming has completed, “Success” or “Failure” will appear to the
right of the Start Address. An error window displaying the expected and actual
data will appear if programming failed.

DS51028C-page 12
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Chapter 2. PICSTART Plus Preview

2.1 Introduction

This chapter will present an overview of the PICSTART Plus development
programmer. The features and requirements of PICSTART Plus are
presented.

2.2 Highlights

Topics covered in this chapter:
* What is PICSTART Plus
* Components of PICSTART Plus System
¢ PICSTART Plus CE Compliance
e How PICSTART Plus Helps You
« MPLAB Integrated Development Environment
*« MPLAB Development Tools

2.3 What is PICSTART Plus

The PICSTART Plus is a Microchip microcontroller development programmer
that enables you to program user software into PICmicro microcontroller
(MCU) devices (DIP packages only—adapters available for PIC16C9XX and
PIC17C7XX devices).

Note: The PICSTART Plus development system is designed for use in
firmware development and is not intended for production use.

© 2000 Microchip Technology Inc. DS51028C-page 13
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2.4 Components of PICSTART Plus System

The PICSTART Plus device programmer system consists of the following:

1. PICSTART Plus device programmer
2. RS-232 Interface cable to connect to any standard PC serial port

3. MPLAB IDE software, an Integrated Development Environment includ-
ing a text editor, project manager, MPASM assembler, and MPLAB-SIM
simulator

4. Blank chips for programming
5. 9V power supply (not shown)

Figure 2.1: PICSTART Plus System

2.5 PICSTART Plus CE Compliance

The PICSTART Plus development system is designed, tested, and certified to
meet the Electromagnetic Compatibility requirements known as the CE
compliance directives. These standards set by the European Union (EU)
countries include limiting radiated emission, reducing susceptibility to radiated
emission, and reducing susceptibility to Electrostatic Discharge (ESD).

DS51028C-page 14 © 2000 Microchip Technology Inc.
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2.6 How PICSTART Plus Helps You

PICSTART Plus device programmer system has the following features:

* Programs PICmicro MCUs, including program memory, configuration
bits, and ID locations.

» Communicates with the PC via a standard RS-232 cable.

« Operates as a Microsoft® windows® application on a PC-compatible
host system within the MPLAB Integrated Development Environment.

» With the MPLAB IDE, you can create, display, and edit files to be pro-
grammed into PICmicro MCUs.

In addition, you can verify that the PICmicro MCUs are blank and verify that
the code in the target microcontroller matches your firmware. You can also
read code from an unprotected PICmicro MCU into the MPLAB IDE’s program
memory window for debugging and programming into other PICmicro
devices.

2.7 MPLAB Integrated Development Environment

The MPLAB IDE desktop provides an integrated development environment
(IDE) for developing and debugging your application. PICSTART Plus is
integrated into the MPLAB IDE.

This document covers the basic setup and operation of the PICSTART Plus
device programmer, but it does not cover all functions of the MPLAB IDE.
Read the MPLAB IDE User’s Guide (DS51025) to get a full understanding of
the features and debugging capabilities of the MPLAB IDE.

© 2000 Microchip Technology Inc.
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2.8 MPLAB Development Tools

The MPLAB IDE integrates several tools to provide a complete development
environment.

« MPLAB Project Manager

Use the Project Manager to create a project and work with the specific
files related to the project. When using a project, you can rebuild source
code and download it to the simulator or emulator with a single mouse
click.

* MPLAB Editor

Use the MPLAB Editor to create and edit text files such as source files,
code, and linker script files.

« MPLAB-SIM Simulator

The software simulator models the instruction execution and /O of the
PICmicro MCUs.

¢ MPLAB-ICE Emulator

The MPLAB-ICE emulator uses hardware to emulate PICmicro MCUs in
real time, either with or without a target system.

* MPASM Assembler/MPLINK Linker/MPLIB Librarian

The MPASM assembler allows source code to be assembled without
leaving MPLAB. MPLINK creates the final application by linking relocat-
able modules from MPASM, MPLAB-C17, and MPLAB-C18. MPLIB
manages custom libraries for maximum code reuse.

¢ MPLAB-CXX C Compilers

The MPLAB-C17 and MPLAB-C18 C Compilers provide ANSI-based
high level source code solutions. Complex projects can use a combina-
tion of C and assembly source files to obtain the maximum benefits of
speed and maintainability.

« PRO MATE® Il and PICSTART Plus Programmers

Develop code with the simulator or an emulator, assemble or compile it,
and then use one of these tools to program devices. This can all be
accomplished with the MPLAB IDE. Although PRO MATE Il does not
require the MPLAB IDE to operate, programming is easier using the
MPLAB IDE.

Third Party Tools

Many other companies have development tools for Microchip products
that work with the MPLAB IDE. Consult the Microchip Third Party Guide
(DS00104).

DS51028C-page 16 © 2000 Microchip Technology Inc.
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Chapter 3. PICSTART PlusInstallation

3.1 Introduction

The PICSTART Plus development system requires connecting the hardware
to the PC as well as the installation of the MPLAB IDE software. This chapter
covers the details of both hardware and software installation.

3.2 Highlights

Topics covered in this chapter:

* Host Computer System Requirements
Installing PICSTART Plus Hardware
Installing MPLAB IDE Software
Starting MPLAB IDE
Configuring the Serial Port for PICSTART Plus
Setting Up the MPLAB IDE Development Mode
 Starting PICSTART Plus

3.3 Host Computer System Requirements

The following minimum configuration is required to run the MPLAB IDE:

« Pentium® class PC

- Microsoft Windows 3.x, Windows 95/98, Windows NT®, or
Windows 2000®

¢ 16 MB memory (32 MB recommended)

« 45 MB of hard disk space

« One serial port

3.4 Installing PICSTART Plus Hardware

The PICSTART Plus hardware is simple to set up. First, the communications
cable is attached, and then the power supply is connected.

34.1 Installing the Cable

PICSTART Plus provides communications with the host PC via an RS-232
9-pin, D type connector. PICSTART Plus is Data Communication Equipment
(DCE), and hardware handshaking is via Clear-To-Send (CTS) and Request-
To-Send (RTS).

b
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A 6-foot data cable with DB-9 connectors is supplied with PICSTART Plus. All
lines on the data cable are wired straight through. This cable is NOT a null
modem cable.

« Connect one end of the cable to an available COM port on your PC.
Check your PC set up to see which communications port is available.
Usually a mouse device is connected to COM1 or COM2. If you have a
modem, you might not have a third serial port on your PC.

« Connect the cable from your COM port to the PICSTART Plus develop-
ment programmer.

3.4.2 Installing the Power Supply

The PICSTART Plus comes with a 9V input power supply.

PICSTART Plus requires +9 volts +10% at 500 mA (max.) on the center
positive 2.5 mm terminal.

 Plug the power supply into a power socket and connect the power sup-
ply cable to the PICSTART Plus.

WARNING

DO NOT connect power with a device in the socket.
Damage to the device may result.

DS51028C-page 18 © 2000 Microchip Technology Inc.
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3.5 Installing MPLAB IDE Software

Install the MPLAB IDE software by following the instructions in the MPLAB
IDE User’s Guide (DS51025). A brief summary of this procedure, as well as
how to obtain and install the PICSTART Plus upgrades, is discussed in the
next sections.

351 Installation Summary

Refer to the MPLAB IDE User’s Guide for more detailed instructions.

¢ Insert the MPLAB IDE CD-ROM into your CD-ROM drive
(Example: drive D).

« Run the Setup program.

- For Windows 3.x/NT 3.51: From the Program Manager Run
option, type D:\setup.exe.

- For Windows 95/98, Windows NT 4.0, or Windows 2000: From
the Start menu, select Run. In the Run dialog, type D:\setup.exe
(assuming that D is your computer’s CD-ROM drive).

« Follow the on-screen instructions to install the MPLAB IDE. Be sure the
checkbox to install PICSTART Plus is checked (Figure 3.1).

MPLAB v4.99.03 Installation
Select Components
Choose which components ta install by checking the boxes
below.
¥ MPLAE IDE Files 2386 k
¥ MPASMAPLINKAMPLIB Files T8 k
¥ MPLAB-SIM Simulatar Support Files 4776 |k
™ MPLAB-ICE Emulator Support Files 366G |
I PICMASTER Emulator Support Files 1183k
™ PRO MATE Support Files 481 k
¥ PICSTART Plus Suppart Files 158 k
™ MPLAR-ICD Debugger Support Files 202 k
¥ Help Files 7332k
Digk Space Required: 21933 k
Disk Space Remaining: 2072387 k
< Back I Mext = I Lancel

Figure 3.1: Select Components Dialog

© 2000 Microchip Technology Inc. DS51028C-page 19
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3.6 Starting MPLAB IDE

Once the MPLAB IDE is installed on your PC, you run it by one of the
following methods:

e For Windows 3.x/NT 3.51: Double-click on the MPLAB icon.

e For Windows 95/98, Windows NT 4.0, or Windows 2000: From the
Start menu, select Programs > Microchip MPLAB > MPLAB.

The MPLAB desktop should look like Figure 3.2.

o @

R

Edit Debug

T ieq e A

Baszr | PCIGCM pebdd  whdl rdec  POnfD 2 e

Figure 3.2: MPLAB Desktop

DS51028C-page 20 © 2000 Microchip Technology Inc.
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3.7 Configuring the Serial Port for PICSTART Plus

From the MPLAB IDE, select Options > Programmer Options >
Communications Port Setup. A dialog similar to the one shown in Figure 3.3
will appear.

Communications Port Setup
* COM 1 e 3
- COM 2 o i 4

Cancel Help

Figure 3.3: Communications Port Setup Dialog

The Communications Port Setup Dialog shows the possible PC serial
communication ports. Select the COM port to which you connected the
PICSTART Plus, and click OK. The MPLAB IDE will attempt to contact
PICSTART Plus to verify the port. Click Cancel if you want to close the dialog
without selecting a COM port.

If PICSTART Plus is not found on the selected COM port, the dialog shown in
Figure 3.4 appears.

Communications Error

PICSTART PLUS not found on
COM1. Try again?

Y

Figure 3.4: Communications Error Dialog

Clicking No will retain the new COM port setting without trying to contact
PICSTART Plus again. Clicking Yes will cause the MPLAB IDE to try again to
contact PICSTART Plus on the specified COM port.

If you cannot establish communications between the PC and PICSTART Plus,
make sure you have installed the hardware and software correctly (see
Chapter 3). If you still cannot establish communications between the PC and
PICSTART Plus, please see Appendix C.

© 2000 Microchip Technology Inc. DS51028C-page 21
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3.8 Setting Up the MPLAB Development Mode

Select Options > Development Mode and click the Tools tab to change the
current Development Mode setting and select a processor module or device.
To view complete information on the inherent limitations of the device in the
development mode you've selected, click Details. Scroll to the device and
double-click on it to view the details. Note that this feature does not apply if
you are in None (Editor Only) mode.

To see which device your emulator is configured for, make sure that the
correct tool (MPLAB-ICE or PICMASTER) is selected, click Inquire. The
device will appear in the Processor box.

Development Mode E1

Configuration ] Power ] Pins ] Break Options I
Tools ] Ports ] Clock ] Memory 3
“+ Mone (Editor Only) Processor: |p|[;1 BLC74A j|

> MPLAB-SIM Simulator ;I

> MPLAB-ICE Emulator
 PICMASTER Emulator
B LI
> MPLAB-ICD Debugger Iraire | Details. . |

1].4 Cancel | Apply | Help I

Figure 3.5: Development Mode Dialog

If you are going to use the MPLAB IDE to develop your firmware, you may
choose from the following modes:

* None (Editor Only) — to write your source code and then assemble or
compile it into a hex file. Select the relevant Processor from the pull-
down list.

* MPLAB-SIM Simulator — to write your source code, assemble or com-
pile it into a hex file, and then simulate the PICmicro MCU program exe-
cution via a simulator. Select the relevant Processor from the pull-down
list.

* MPLAB-ICE, PICMASTER, or ICEPIC Emulator — to write your source
code, assemble or compile it into a hex file, and then emulate the
PICmicro MCU program execution via an emulator. The MPLAB IDE
will select the relevant processor from the hardware. Click the Ports tab
to select the 1/O port for emulator communication.

DS51028C-page 22 © 2000 Microchip Technology Inc.
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* MPLAB-ICD Debugger — to write your source code, assemble or com-
pile it into a hex file, then debug the PICmicro MCU code via a debug-
ger. Select the relevant Processor from the pull-down list. Click Apply
to display the MPLAB-ICD dialog and select any applicable communi-
cation port options.

If you already have hex code that you wish to program into a device, select
Editor Only for the development mode and choose your desired processor
(device) for programming from the pull-down list. Click OK.

Refer to the MPLAB IDE User’s Guide for more information on developing
firmware using the MPLAB IDE. When you have finished your development
mode selections, click OK.

3.9 Starting PICSTART Plus

To enable PICSTART Plus, select the PICSTART Plus menu and click
Enable Programmer (Figure 3.6). The PICSTART Plus Device Programmer
dialog and the Configuration Bits dialog will appear when the programmer is
enabled. If these dialogs appear, refer to Section 6.8 for an overview of
PICSTART Plus menu item functions, then read Chapter 5 for information on
using the PICSTART Plus programmer.

Option:  Took  ‘Window Help

(=] e [« [~ 5] fEl=

Efoam/yey

Read Device.
Blank Ehesk Al
Blank Check OTE
Dieplay Enar Log

Erase Erogram i emon
Erase Canfiguration Bits

Heset Fragrammern

Figure 3.6: PICSTART Plus Programmer Pull-Down Menu

%
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If you have been using another programmer (e.g., PRO MATE II), the
PICSTART Plus menu might not be available. Select Options > Programmer
Options > Select Programmer to open the Select Programmer dialog, and
choose PICSTART Plus from the list. After you select the programmer, the
MPLAB IDE will issue you a warning prompt and shut itself down. You must
restart the MPLAB IDE before the programmer options are available. The
PICSTART Plus menu will appear on the menu bar when you restart the
MPLAB IDE software.

Once the programmer is enabled, this menu item will change to Disable
Programmer and can be used to disable PICSTART Plus.

If the device you selected when setting up the development mode in the
MPLAB IDE, is not supported by the PICSTART Plus operating system, a
message box will appear when you try to enable the programmer.

Where possible, new device support on a previous version of the PICSTART
Plus operating system is provided. However, some new devices require
updates to the PICSTART Plus operating system. Instructions on upgrading
the operating system are listed in Section 6.9. Because the upgrade will
require you to program a (supported) device, read Section 5.3 before
upgrading the operating system.

DS51028C-page 24 © 2000 Microchip Technology Inc.
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Chapter 4. Programming Examples

4.1 Introduction
The tutorials in this chapter lead you through the steps involved in
programming the following PICmicro MCU devices:
» PIC16F84
» PIC12C508A

4.2 Example: Programming a Mid-Range PICmicro
MCU Device

This example leads you through the steps involved in programming the
PIC16F84, one of Microchip’s most popular PICmicro MCU devices.

4.2.1 Programming Overview — Mid-Range PICmicro
MCU Devices

Programming a mid-range PICmicro MCU device involves the following steps:
« Configuring the Serial Port for PICSTART Plus
« Setting up the MPLAB Development Mode
« Creating the MPLAB Project and Assembly Code

Building the Hex File

Enabling PICSTART Plus

Setting up the PICSTART Plus Device Programmer Dialog

Setting the Configuration Bits

Programming the Device

Verifying the Programming

4.2.2 Before You Begin

Before you can begin this tutorial, you must install the PICSTART Plus
hardware (Section 3.4) and the MPLAB IDE software (Section 3.5). Make
sure you have read and completed the instructions in Section 3.6 through
Section 3.9. Make sure that your PC and PICSTART Plus are communicating
and the PICSTART Plus menu item appears on the MPLAB menu before you
begin this tutorial.

b

© 2000 Microchip Technology Inc. DS51028C-page 25

4~ 4




é psp.book Page 26 Wednesday, August 2, 2000 2:29 PM

Al

PICSTART® Plus User’s Guide

4.2.3 Setting Up the MPLAB Development Mode

Select Options > Development Mode to open the Development Mode dialog
(Figure 4.1) and select a processor module or device.

Under Tools, select None (Editor Only). Select the PIC16F84 device, and

click OK.
Development Mode [ x|
Conlfiguration ] Power ] Pinz ] Break Options b
Tools ] Ports ] Clock ] Memaory ]
“+ Mone [Editor Only] Pmcessul:| PIC1G6F84 j
 MPLAB-SIM Simulator :I

 MPLAB-ICE Emulator
 PICMASTER Emulator
HEMD LI
+ MPLAB-ICD Debugger

Inqume | Dretais. |

114 Cancel | Apply | Help |

Figure 4.1: Setting the Development Mode

DS51028C-page 26 © 2000 Microchip Technology Inc.
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4.2.4 Creating the MPLAB Project and Assembly Code

In order to program the device, you need a hex file. In this example, you'll
create your own source code and compile it into a hex file using MPLAB
Projects.

4.2.4.1 Creating the Project
Select Project > New Project. Name the new project psp16f84 and select the

drive and directory you want to store it in. In this example, use the MPLAB
directory. Click OK.

MHew Project

File Name: Directories: OK |
|psp1 GFB4_pijt | | c:\progra™1implab
Cancel |
12(:5']33_|:Iil_ = a o\ =
12c5l]8a_2.p|t 5 progra™1 Hel
14000_pijt =5 mplab Help
demo877_pjt | mpla
ex1GI84.pit [ example
examp_le.pit 122 oldfirm b
how_pjt . 2 template b
memaal2. pjt x
List Files of Type: Drives:
Project Files (*.pit] ﬂ I = c: j

Figure 4.2: Creating a Project

The Edit Project dialog will appear. It should show the Editor Only
development mode and the PIC16F84 device. The name of the hex file that
this project will create appears in the Project Files area.

© 2000 Microchip Technology Inc. DS51028C-page 27
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Edit Project

| ]
— Project
Target Filename oK |
|psp1684.hex |
Include Path Cancel |

| |
Library Path &I
| |

Linker Script Path

Devel t Mode: [Editor Only16F84 | Change...

Language Tool Suite: |Micmchip j|

Add Node... |
Copy Hode.. |
[relete Node |

Bunld Hode |

Mode Properties. .. |

— Project Files

Figure 4.3: Edit Project Dialog

Select the hex file psp16£84 . hex and click Add Node.

Add Node EHE
File name: Folders: oK |
|psp1 GI84_azm | c:\progra~1\mplab

Cancel |
12ch081 _asm - et -
12chD8a.asm — ~1 —
12¢508a2.asm %p"’g‘": Help |
14000.asm e mpa
demoB77_asm (1 example Metwork |
ex16f84_azsm 1 oldfirm = —
example_asm 23 template -
example2. asm i
List files of type: Drives:
Source files [*.c:*.asm] j I (=TS j

Figure 4.4: Adding the Assembly File

Type pspl6£84 .asmin the File name box and click OK. The file
pspl6£84.asmappears below psp16£84 . hex in the Project Files list in the
Edit Project dialog.

Click OK to close the Edit Project dialog. Select Project > Save Project to
save your project.

DS51028C-page 28 © 2000 Microchip Technology Inc.
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4.2.4.2 Creating the Assembly Code

At this point, you still need to create the source code that you will assemble to
create your hex file. Select File > New. An Untitled source code window will
open on your MPLAB desktop.

For this example, you will use the same source code that is in the file
sample.asm. Select File > Open and open sample.asmn. It is included with
the standard MPLAB IDE installation and is located in the MPLAB directory.

c\progra~1implab\sample asm [_[O]x

; 2
H SAWMPLE.ASH
H 8x8 Software Hultiplier for 16Cxxx Family

H
The 16 bit result is stored in 2 bytes

H

; Before calling the subroutine ™ mpy ', the multiplier should
: be loaded in location ™ mulplr ™, and the multiplicand in

; " mulend * . The 16 bit result is stored in locations

; H_byte & L_byte.

p=16F84 ; PIC16F844 is the target

#include "P16F84.INC" ; Include header File

cblock 6x18 ; Temporary storage

mulcnd 5 8 bit multiplicand

nulplr 5 8 bit multiplier, this register will be set to zero after multiply
H_byte ; High byte of the 16 bit result

1I_hut =1 bk L th 4& hik RE3

Figure 4.5: Copying Source Code from sample.asm

Use the MPLAB Editor to copy the source code in the sample . asm window.
Then select the Untitled source code window and paste the code into it.

When you are finished placing the source code in the Untitled window, save
your file. Select File > Save As and specify the name psp16£84 .asm.

Save File As

File Name: Directories: (1] 4 |
|psp1 GFB4_asm | c:\progra~1\mplab
Cancel |
12c508~1.asm - e -~
12ch08a.asm — ~1 —
12c508a2.asm %""’5"'; Help |
14000.asm s mpla
demoB77_asm (2 example
ex16f84.asm (22 oldfirm —| "/ UNIX format
example.asm [ template ~| ¥ Keep backup
example2. azm il
List Files of Type: Drives: M

Source files [*.c;=.asm] j

IQG: j

Figure 4.6: Saving Your Source File

© 2000 Microchip Technology Inc.
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4.2.5

4.2.6

Building the Project’s Hex Code
Now, build the project and create the hex file. Select Project > Build All.

Id Results M= E3
=

Building PSP16FB4.HEX...

Compiling PSP16F84.ASH:
Command line: "C:\PROGRA™~1\MPLAB\HPASMWIN.EXE /p16F84 /q C:\PROGRA~1\MPLAB\PSP16F84_AS

Build completed successfully.

EiN| b 4

Figure 4.7: Build Results Window

Starting PICSTART Plus

To enable PICSTART Plus, select PICSTART Plus > Enable Programmer
from the MPLAB menu. The PICSTART Plus Device Programmer dialog and
Configuration Bits dialog will appear when the programmer is enabled. The
Program Memory will also open, and will display the hex file you built. If the
Program Memory window did not open, select Window > Program Memory to
open it. You can resize and move the Program Memory window on your
display. You may wish to close the Build Results window.

= MPLAB - C:\PROGRA~1\MPLAB\PSP1BF84 PJT

Fie Projct Edi Debug PicgtatPlus Oplions Took Window Help

1 ] e ] Pe]

0088 280F 0192 0193 3008 0894 0810 1003 BC91 - Device Specifications

0008 1863 0792 6C92 OC93 OBOY4 2807 3400 0103

8018 3835 0091 3820 0898 2861 2810 3FFF 3FFF
08018 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
8028 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0028 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
80308 3FFF BFFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0038 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF

‘ Device [PIC16F84 || |Configuration Bits |

ID*s and Checksum Program Statistics

Device ID FFIFTFTF Pass 000000

Checksum 8775 Fail 000000
Voltages Total 000000

0048 3FFF SFFF 3FFF 3FFF SFFF 3FFF SFFF 3FFF T |
0048 3FFF SFFF 3FFF 3FFF 3FFF 3FFF SFFF 8FFF 5.00 & Hesal
0050 3FFF SFFF 3FFF SFFF SFFF 3FFF SFFF 3FFF VDD Max (500
8658 3FFF SFFF 3FFF 3FFF SFFF 3FFF SFFF 3FFF VPP (1300 = Close |
0060 3FFF SFFF 3FFF SFFF SFFF 3FFF SFFF 3FFF —

0868 3FFF SFFF 3FFF 3FFF SFFF 3FFF SFFF 3FFF SOTEEIEY| [He SOTR Eie Being Used
0070 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
‘ ‘ Blank | Bead | Promam || veriy |

c:\progra~1\mplab\psp16f84_asm [_[O]x]

LIST p=16F84 ; PIC16F84%4 is the target processor -
#include “P16F84.INC" ; Include header file

cblock 8218 ; Temporary storage

mulcnd ; 8 bit multiplicand Oscillator
mulplr i 8 bit multiplier, this register will be set )
H_byte ; High byte of the 16 bit result Watchdog Timer

L_byte ; Low byte of the 16 bit result Power Up Timer
count ; loop counter
endc

Code Protect

org 8

goto start

Begin Multiplier Routine

Flzar AN Faaiize

Figure 4.8: Desktop with PICSTART Plus Enabled
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4.2.6.1 The PICSTART Plus Device Programmer Dialog

The PICSTART Plus Device Programmer dialog must remain open during
your programming session.

PICSTART Plus Device Programmer M= B3

Device Specifications

‘Qevice | PIC16F84 j| Configuration Bits I

ID*z and Checksum Program Statistics
Device 1D | TFFFFFTF Pazs 0ooooo
Checksum 8775 Fail 0ooooo
Yoltages Total 000000
VDD Min .00 ¥ Reset |
VDD Max |5 00 j
VPP 1300 | Llose |
SETR Rie I |No SUTP Eile Bemg Wsed
Blank | Read | Program Yerify |

Figure 4.9: Device Programmer Dialog — PIC16F84

The Device ID is useful for tracking the version of firmware on a device once it
is code protected. The calibration memory tutorial incorporates instructions on
using this feature (see Section 4.3.3).

You'll use the Read, Blank Check, Program, and Verify buttons to perform
those functions on an entire device.

4.2.6.2 Configuration Bits Dialog

The Configuration Bits dialog opens when you enable the programmer. If you
close the Configuration Bits dialog, you can click Configuration Bits in the
PICSTART Plus Device Programmer dialog to reopen it.

Dscillator | g ﬂ
Watchdog Timer | gp, -
Power Up Timer | off T
Code Protect | gff z

Figure 4.10: Setting Configuration Bits

© 2000 Microchip Technology Inc.
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4.2.6.3 The Program Memory Window

The MPLAB Program Memory window displays the hex code that you will
program onto the PIC16F84 device. If the Program Memory window is not
open, select Window > Program Memory to open it. If your Program Memory
window does not look similar to Figure 4.11, click the system icon (to the left
of the window'’s title) and select Hex Code Display. The window displays the
hex values and the ASCII text from the source code.

Program Memory Window
6888 [PB0F 8192 9193 34088 0G94 B810 1883 6C91
0888 1803 6792 OC92 OC93 OB9?4 2807 3400 6183
a818 36835 8891 382D 0698 2881 28108 3IFFF 3FFF
8818 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
8828 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
8828 3IFFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
8838 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ____.__._.
8838 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF .. .._....
8848 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ____.__._.
aB48 3IFFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF .. .._....
8858 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ______._..
8858 3IFFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  _..._....
8868 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF ... ._....
8868 3IFFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ______._.
a878 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
BB78 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
8888 3IFFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
B8B8 3IFFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
8898 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
AROR 2FFEFE _2FFF _2FFF _2FFF_2FFF _A2FFF _2FFF_2FFF
]

Figure 4.11: PIC16F84 Code in Program Memory
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4.2.7 Programming the Device

Now that the data is in program memory, you can program the device. Click
Program in the PICSTART Plus Device Programmer dialog. A window will
indicate the progress, and will indicate success or failure when finished.

Program/¥erify

Start Address D Programming
End Address |03FF c4

| Program Memory
| Configuration Bits
v/| ID Locations

| EEPROM Data

| faEaiing Mowow

Code Protect Setting  ¥alid Addresses

Off  DDDO-D3FF
On Mone

Brogram ety LCloze

Figure 4.12: Programming the PIC16F84

4.2.8 Verifying the Programming

Click Verify to double-check the programming in the device. If any address
locations on the device do not match program memory, an error log will
display the discrepancies.

© 2000 Microchip Technology Inc. DS51028C-page 33
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4.3 Example: Programming Calibration Devices

4.3.1

4.3.2

The two-part tutorial in this section leads you through the steps involved in
programming devices that have been supplied by the factory with calibration
memory.

This two-part example provides step-by-step instructions for initially
programming and reprogramming a windowed PIC12C508A calibration
memory device.

Calibration Programming Process Overview

The steps required to initially program a new, unprogrammed calibration
memory device are:

« Configuring the Serial Port for PICSTART Plus
« Setting Up the MPLAB Development Mode
¢ Enabling PICSTART Plus
« Preparing for Programming a Device
- Storing Calibration Data to a File
- Checking the Device and Setting the Device ID or Checksum
- Checking the Configuration Bit Settings
- Loading the Hex File to be Programmed
¢ Programming the Device
« Verifying the Programming
The steps required to reprogram an erased windowed calibration memory
device are:

» Configuring the Serial Port for PICSTART Plus
» Setting Up the MPLAB Development Mode
* Enabling PICSTART Plus
* Preparing for Programming a Device
- Checking the Device and Setting the Device ID or Checksum
- Checking the Configuration Bit Settings
- Loading the Hex File to be Programmed
- Restoring the Calibration Data from a File
* Reprogramming the Device
 Verifying the Programming

Before You Begin

Before you can begin this tutorial, you must install the PICSTART Plus
hardware (Section 3.4) and MPLAB IDE software (Section 3.5). Make sure
you have read and completed the instructions in Section 3.6 through

Section 3.9. Make sure that your PC and PICSTART Plus are communicating
and the PICSTART Plus menu item appears on the MPLAB menu before you
begin this tutorial.

DS51028C-page 34
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4.3.3

PIC12C508A Example Part 1: Initial Programming of
a Windowed Calibration Memory Device

4.3.3.1 Setting Up the MPLAB Development Mode

Select Options > Development Mode to open the Development Mode dialog
(Figure 4.13).

Development Mode E3

Configuration ] Power ] Pinsz ] Break Options A
Tools ] Ports ] Clock ] Memory b
~ Mone [Editor Only) | Processor:| PIC1 2C508A [

‘* MPLAB-SIM Simulator Mot all peripherals have support for ﬂ

i simulation.
¢ MPLAB-ICE Emulstor Serial 1/0 is not simulated.

> PICMASTER Emulator | |Click "Details’ for additional
L seppi information on PIC12C508A.

* MPLAB-ICD Debugger

=]

Inguire | Details.... |

114 Cancel | Apply | Help |

Figure 4.13: Development Mode Dialog

Select the MPLAB-SIM Simulator development mode. Select the
PIC12C508A processor.

Note: When working with calibration memory, it is important that the
MPLAB IDE not be in Emulator mode. This ensures that the cali-
bration data is correctly loaded from the device or file, rather than
from the emulator probe.

4.3.3.2 Changing the Environment Settings

A default setting in the MPLAB IDE clears all memory on download. You don't
want to do that when working with a device with calibration memory, because
you want to preserve that memory in the device. Select Options >
Environment Setup. Locate the Global Switches area in the General tab of
the Development Mode dialog. Remove the check mark in the Clear Memory
on Download check box. Select OK or Apply.

© 2000 Microchip Technology Inc.
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4.3.3.3 Starting PICSTART Plus

To enable PICSTART Plus, select Enable Programmer from the PICSTART
Plus menu.

The PICSTART Plus Device Programmer dialog (Figure 4.17) and the
Configuration Bits dialog (Figure 4.19) are displayed whenever the
programmer is enabled.

4.3.3.4 Storing Calibration Data

Calibration parts such as the PIC12C508A are calibrated at the factory with
the calibration parameters stored in a special section of program memory.
When you erase a windowed device (/JW) in order to reprogram it, you also
erase its calibration data. In order for the device to operate properly once it is
reprogrammed, you must restore that individual device’s calibration data. The
device may not operate properly if you use another individual device’s
calibration data.

Before you program a windowed device for the first time, store its calibration
data in a hex file on your PC.

This tutorial will use a PIC12C508A device. Number it with a small label. For
this tutorial, label the part “A.”

1. Before you place your device in the PICSTART Plus socket, select
PICSTART Plus > Erase Program Memory. This sets all bits in the Pro-
gram Memory, Data Memory, and Calibration Memory windows to ‘1.

2. Insert the part that you labeled “A” in the PICSTART Plus.

3. Click Read in the PICSTART Plus Device Programmer dialog to read the
device.

Read Device |

Start Address I:l Reading
End Address |[J1FE 198

| Program Memory
| Configuration Bits
| ID Locations

| EEBRGM Dats

+| Calibration Memory

Head | loze |

Figure 4.14: Reading the Device

DS51028C-page 36 © 2000 Microchip Technology Inc.
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4. Select Window > Calibration Data to see the calibration information that
was uploaded from the device to the MPLAB IDE. Click OK.

Calibration Constants E3

Dszcillator Trim

ok |

Cancel I

Help I

Figure 4.15: Calibration Data

5. Now that the device’s calibration data is in memory, make a note of the

setting and save it to a file for later use. Select File > Export > Export
Memory. Check only the checkbox labeled “Calibration memory.” Clear
the Program memory, Configuration bits, and IDs check boxes. Name

the file calib-a.hex so that you will be able to match the file to the part
that is in the socket now. Click OK.

Export Hemory [ x]
File Name: Directories: Memory areas:
c:\progra™1implab _| Program memory: ' ’ ok
12c508ahex NIES 1| s [0 ] #ea
}iﬁggﬂ:‘ihe“ £ progra™1 | Configuration bits
d877.hex &lil mplab | | IDs xCance\
demoB7 7. hex example -y .
mpI876_hex 3 oldfim | g% ?_?2%.?%9% e
pl4000.hex [ template /| Calibration memory ? Help
pm51000. hex 3 w877
psf20100.hex |
sample_hex
tutor.hex bt ~| Output format:
o )  Disassembled code
List FI!ES of Type: Diives: 4 Hex file
Hex Files [*.hex) s Zl | 4 mHx32 o Nmxes

Figure 4.16: Saving Calibration Data

If you had several new windowed parts that you wanted to program, you
would repeat this procedure for each one, being careful to name each

calibration hex file after the correct part.

© 2000 Microchip Technology Inc.
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4.3.3.5 Setting Up the Device Programmer Dialog

The PICSTART Plus Device Programmer dialog (Figure 4.17) is always open
when PICSTART Plus is enabled. Closing this dialog will disable the
programmer.

PICSTART Plus Device Programmer M= E3

Device Specifications

|Qevic:e PIC12C508A j Configuration Bitsl

ID*s and Checksum Program Statistics
Device D | FFFF Pass 000000
Checksum EEZ0 Fail 00o0oo
Yoltages Total 000000
VDD Min (500 = Reset |

YDD Max | 500 j
VPP (1300 Llose |
SHTP Eile | |Nu S5HMP File Bemg|zed
Blank | ﬁead Program | Yerify |

Figure 4.17: PICSTART Plus Device Programmer Dialog

The Device box shows the PIC12C508A device that you selected when you
set up the development mode.

Click Device ID. Enter 0001. This will allow you to identify the version of
firmware on the device after it is programmed and code-protected. Click OK.

Edit ID

< User Entry

o

> Unprotected Checksum

oK | Cancel

Figure 4.18: Using Device ID to Identify Firmware or Other Information
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4.3.3.6 Setting Up the Configuration Bits Dialog

The Configuration Bits dialog (Figure 4.19) opens when PICSTART Plus is
enabled. If you closed the Configuration Bits dialog, reopen it by clicking
Configuration Bits in the PICSTART Plus Device Programmer dialog.

Configuration Bits M= E

Dscillator ﬂ
Watchdog Timer | g ﬂ
Code Protect | gff ﬂ
Master Clear | External ﬂ

Figure 4.19: Configuration Bits Dialog — PIC16F84

Use the default values for the configuration bits. Make sure Code Protect is
Off.
4.3.3.7 Loading the Hex File to be Programmed

Now that you have saved the calibration data to a hex file, load the file to be
programmed. Select File > Import > Import to Memory to load the hex code

into the MPLAB Program Memory window. Select 12c508a.hex. Itis
included in the MPLAB installation.

Import Emulation Memory E

File Hame: Directories: DK |
|1 2chiBa.hex | | c:\progra™1implab
Cancel |

12chH08a_hex e -

14000 hex ~1 —

calib-a_hex = plogllrah Help |
d877.hex &3 mpla

demoB877_hex (1 example

mpl876_hex (L oldfirm -

p14000.hex b lat v

pm51000. hes <] | L template

Lizt Files of Type: Drives:

Hex Files [*.hex] j I = c: j

Figure 4.20: Download Emulation Memory Dialog

© 2000 Microchip Technology Inc.
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The Program Memory window should now contain the hex code from the hex
file (Figure 4.21). If the Program Memory window is not open, select Window

> Program Memory to open it.

Program Memory Window [_ O}
A@8688 105 FFF FFF FFF FFF 846 COA @886  ..... Fo. -
6888 586 96D 486 980 AG8 CFF 828 @29  _____. ()

AB1A COA7 B30 2ER A12 2E? A12 2FB Aa12 I § D

AB18 8688 FFF FFF FFF FFF FFF FFF FFF  ........

AB28 FFF FFF FFF FFF FFF FFF FFF FFF .. ......

AB28 FFF FFF FFF FFF FFF FFF FFF FFF .. ......

8838 FFF FFF FFF FFF FFF FFF FFF FFF .. ......

8038 FFF FFF FFF FFF FFF FFF FFF FFF .. ......

aeu8 FFF FFF FFF FFF FFF FFF FFF FFF .. ......

AB48 FFF FFF FFF FFF FFF FFF FFF FFF ... ....

ABsA FFF FFF FFF FFF FFF FFF FFF FFF ... ....

ABS8 FFF FFF FFF FFF FFF FFF FFF FFF ... ....

AB6A FFF FFF FFF FFF FFF FFF FFF FFF .. ......

AB68 FFF FFF FFF FFF FFF FFF FFF FFF .. ......

AB7A8 FFF FFF FFF FFF FFF FFF FFF FFF .. ......

8078 FFF FFF FFF FFF FFF FFF FFF FFF .. ......

8088 FFF FFF FFF FFF FFF FFF FFF FFF .. ......

AA88 FFF FFF FFF FFF FFF FFF FFF FFF .. ... ...

AA9A FFF _FFF_FFF _FFF FFF FFF FFF FFF . =
;I_ri 2y

Figure 4.21: 12c508a.hex in Program Memory — Hex Code Display
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4.3.3.8 Programming a Calibration Device

Click Program in the PICSTART Plus Device Programmer dialog to program
the entire device (all of program memory, configuration bits, etc.).

Program/Yerily

Start Addreszs ICI Programming
End Address |01FE 17A

| Program Memory
+| Configuration Bits
| ID Locations

| BEPROM Data

| Calibration Memory

Code Protect Setting  Valid Addresses

Off  0000-01FE
On 0000-003F

Erogram Yenty IHoze

Figure 4.22: Programming the PIC12C508A

The Program/Verify dialog will appear while the device is being programmed.
The areas being programmed are automatically selected based on the
device.

When the programming is finished, “Success” or “Failure” will appear to the
right of the Start Address. If the programming failed, an error window will
appear showing the good (expected) data and the bad (actual) data for each
address it attempted to program.

© 2000 Microchip Technology Inc. DS51028C-page 41
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4.3.3.9 Verifying the Programming

Now that you have programmed a device, click Verify in the PICSTART Plus
Device Programmer dialog to verify that the contents of the device match the
values shown in the Program Memory window and PICSTART Plus Device
Programmer dialog.

Program/¥ernify

Start Address D Success
End Address |01FE

| Program Memory
| Configuration Bits
| ID Locations

| FEPEGNM Das

+| Calibration Memory

Code Protect Setting  Valid Addresses

Off  0000-01FE
On  0000-003F

Brogram Yerify LElose

Figure 4.23: Verifying the Programming

DS51028C-page 42 © 2000 Microchip Technology Inc.




é psp.book Page 43 Wednesday, August 2, 2000 2:29 PM

Al

.

i

Programming Examples

43.4

PIC12C508A Example Part 2: Reprogramming A
Windowed Calibration Memory Device

4.3.4.1 Before You Begin

This tutorial is intended to be used after you have completed the tutorial on
initially programming a windowed device in Section 4.3.3.

Before you can reprogram the windowed part, you must erase it in a UV
eraser. Remove the covering on the device’s window. Place the part in a UV
eraser. The amount of time required to completely erase a UV erasable
device depends on: the wavelength of the light, its intensity, distance from UV
source, and the process technology of the device (the size of the memory
cells). This erases the entire device, including its calibration memory. In order
to work properly, the calibration memory for that individual device must be
restored, by importing the calibration file you created for the chip earlier.

4.3.4.2 Setting Up the Device Programmer Dialog

When you first programmed the part in the previous tutorial (Section 4.3.3),
you established a device ID to keep track of the version of firmware you
programmed into it. You'll update that number for this step of the tutorial. Click
Device ID in the PICSTART Plus Device Programmer dialog. Enter 0002.
This is to indicate that you are about to program version 2 of your code. This
will allow you to identify the version of firmware on the device after it is
programmed and code-protected.

Edit ID E

< User Entry

o002 [Hex)

~ Unprotected Checksum

1] 4 | Cancel

Figure 4.24: Using Device ID to Identify Firmware or Other Information

© 2000 Microchip Technology Inc.
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4.3.4.3 Setting Up the Configuration Bits Dialog

The Configuration Bits dialog opens when PICSTART Plus is enabled. If you
closed the Configuration Bits dialog, reopen it by clicking Configuration Bits
in the PICSTART Plus Device Programmer dialog.

Configuration Bits =]
Dscillator [y ﬂ

Watchdog Timer | gp, ﬂ

Code Protect | gt ﬂ

Master Clear | E xternal ﬂ

Figure 4.25: Configuration Bits Dialog — PIC16F84

Use the default values for the configuration bits. Make sure Code Protect is
Off.

DS51028C-page 44 © 2000 Microchip Technology Inc.
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4.3.4.4

Loading the Hex File to be Programmed

Before you load the device’s calibration data into program memory, load the
file to be programmed.

Select File > Import > Import to Memory to load the hex code into the MPLAB

Program Memory window. Select 12c508a2 . hex. This is similar to the
program you originally used to program the part, but it has been modified
slightly for this exercise.

The Program Memory window should now contain the hex code from the hex
file. If the Program Memory window is not open, select Window > Program
Memory to open it.

Program Memory Window [_ O] x

aaaa fnas

goes
aa1e
aa1g
aaz8
0o2g
0e3e
0o38
aa48
aa48
gase
aasg
aa6 8
Ba68
oa7e
oo78
oase
gass

iIﬁ—f]'ilﬂ

586
838
860
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF

FFF
08D
2E8
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF

FFF
486
Al
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF

FFF
08D
2E9
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF

FFF
Aes
a1
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF

866
CFF
2F B
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF

coo
628
a1
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF

886
829

FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF
FFF

..... f.. =

Figure 4.26: Program Memory — Hex Code Display

© 2000 Microchip Technology Inc.
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4.3.45 Restoring Calibration Values to the Device

Earlier, you saved the part’s calibration data to the hex file calib-a.hex.
Because the UV eraser erased that data from the device, you must rewrite it
to the device in order for the reprogrammed part to operate correctly.

1. Select File > Import > Import to Memory and select the saved calibration
parameters file (calib-a.hex).

Import Emulation Memory [ x|
File Hame: Directories: (1] 4 |
|calih—a.hex | | c:\progra™~1\mplab

Cancel |

12ch08a_hex - a ch -

12c508a2 hex — ~1 —

14000, hex %"'"ﬁ"z Help |
mpia

d877_hex | (3 example

demo877_hex (2 oldfirm -

mplB76_hex template -

p14000.hex of |L L teme

List Files of Type: Drives:

Hex Files [=.hex] j I = o j

Figure 4.27: Restoring Calibration Data to an Erased Device

2. A default setting in the MPLAB IDE clears all memory on download. You
don’t want to do that when you're working with a device with calibration
memory, because you want to preserve that memory in the device.
Select Options > Environment Setup. Locate the Global Switches area
in the General tab of the Development Mode dialog. Make sure there is
no check mark in the Clear Memory on Download check box. Click OK.

4.3.4.6 Programming a Calibration Device

Click Program in the PICSTART Plus Device Programmer dialog. This will
program the entire device including program memory, calibration memory,
configuration bits, etc.

The Program/Verify dialog will appear while the device is being programmed.
The areas being programmed are automatically selected based on the
device.

When the programming is finished, “Success” or “Failure” will appear to the
right of the Start Address.

DS51028C-page 46 © 2000 Microchip Technology Inc.
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4.3.4.7 Verifying the Programming

Now that you have programmed a device, click Verify in the PICSTART Plus
Device Programmer dialog to verify that the contents of the device match the
values shown in the Program Memory window and PICSTART Plus Device
Programmer dialog.

© 2000 Microchip Technology Inc.

DS51028C-page 47

-t

.



é psp.book Page 48 Wednesday, August 2, 2000 2:29 PM

Al

PICSTART® Plus User’s Guide

NOTES:
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Chapter 5. Using PICSTART Plus

5.1 Introduction

This chapter describes the steps required to program and read a device using
the PICSTART Plus development programmer.

5.2 Highlights

Topics covered in this chapter:
» Procedure for Programming a Device
« Verifying the Programming
* Reading a Device

5.3 Procedure for Programming a Device

To program a device, you will need:
* A hex file to program into the PICmicro MCU device
« A blank PICmicro MCU device to program

Before you can program a device, you must:

¢ Install the PICSTART Plus hardware and MPLAB IDE software
(Chapter 3)

« Establish communications between the PICSTART Plus and PC
« Set up the MPLAB IDE development mode
« Enable (start) PICSTART Plus (Section 3.9)

The following table lists the steps to program a device.

Step Description See Section
1 Set up the Device Programmer dialog Section 5.3.1
2 Set up the Configuration Bits dialog Section 5.3.2

3 Load a hex file into program memory or ~ Section 5.3.3
assemble/compile one in program mem-
ory from your source code

4 Check that your device is blank Section 5.3.5
5 Program the device Section 5.3.6

b

© 2000 Microchip Technology Inc. DS51028C-page 49
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5.3.1 Setting Up the Device Programmer Dialog

The PICSTART Plus Device Programmer dialog (Figure 5.1) is always open
when PICSTART Plus is enabled. Closing this dialog will disable the

programmer.
PICSTART Plus Device Programmer M= B2
Device Specifications
‘Q&vice PICT1GC74A j Configuration Bits I
ID*s and Checksum Program Statistics
Device ID | FFTFTFTF Pass 000000
Checksum 2F7F Fail 000000
Yoltages Total 000000
¥DD Min (500 + Reset |
VDD Max |5.00 ﬂ
VPP 1300 | Llose |
SHME Eile | |Nu SOAE Eile Bemng Wsed
Blank | Read | Program Yerify |

Figure 5.1: PICSTART Plus Device Programmer Dialog

The device list shows the device that was selected when you set up the
MPLAB IDE development mode. If you wish to program a different device,
you may select it here or through Options > Development Mode. However,
changing the device at this point will close any open MPLAB IDE projects
(unless you are in Editor Only mode) and clear the program memory,
configuration bits, and ID locations.

If your device is not listed in the PICSTART Plus Device Programmer dialog,
you will need to upgrade your version of MPLAB IDE software, and possibly
your version of the PICSTART Plus operating system (Section 6.9).

Configuration bits are set in the Configuration Bits dialog, discussed in the
next section. If you close the Configuration Bits dialog, you can reopen it by
clicking Configuration Bits in this dialog.

You can edit the device ID value or program the unprotected checksum by
clicking Device ID. You can reset Program Statistics by clicking Reset. The
Voltages section is set to default voltages and cannot be changed.

DS51028C-page 50 © 2000 Microchip Technology Inc.
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5.3.2

Setting Up the Configuration Bits Dialog

The Configuration Bits dialog (Figure 5.2) opens when PICSTART Plus is
enabled. If you close the Configuration Bits dialog, you can reopen it by
clicking Configuration Bits in the PICSTART Plus Device Programmer
dialog.

Dscillator ﬂ
Watchdog Timer | gp, j
Power Up Timer | ggf j

Code Protect | o ﬂ
Brown Out Detect | gp, ﬂ

Figure 5.2: Configuration Bits Dialog — PIC16C74A

The configuration bits shown are for a PIC16C74A device. The type and
number of configuration bits depend on the device you have selected. For
more information on the functions of configuration bits for your device, refer to
the device data sheet.

You can specify the configuration bit values in your source code instead of
entering them into the Configuration Bits dialog. Use MPASM's  CONFIG
directive to set the configuration bits for the device to be programmed. Each
time you rebuild your project or reload your hex file, the configuration bits will
be set according to the values from this directive.

If you do not set configuration bits in your source code, these bits will not be
changed. If you manually change these bits from their default values using
this dialog, they will be programmed into the PICmicro MCU device when you
program the microcontroller.

An ID value set in the Edit ID dialog overrides any value set in the program.

Note: Setting configuration bits in the Configuration Bits dialog will not
effect emulator or simulator operation. To do so, use Options >

Development Mode.

© 2000 Microchip Technology Inc.
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5.3.3 Loading a Hex File into Program Memory

About Program Memory

When PICSTART Plus is enabled, the Program Memory window will be
opened in Hex Code format, if it is not already open.

You can view the Program Memory as hex code, machine code, or
disassembled with symbols (if available). To change display mode, click on the
system button in the upper left corner of the window and select the display
mode from the system menu.

When in MPLAB-ICE emulator mode, Program Memory shows the data that is
in the emulation memory of the MPLAB-ICE pod. This memory is read by the
MPLAB-ICE probe when you run, single step, or trace using the emulator.

When in MPLAB-SIM simulator mode or Editor Only mode, the Program
Memory window reflects the contents of a memory buffer on the PC. This
memory is read by MPLAB-SIM when you run, single step, or trace.

If you read program memory with PICSTART Plus while in emulator or
simulator mode, it will overwrite the program memory being emulated or
simulated. This can cause “mismatches” between the program memory and
debug information if you have an MPLAB IDE project open. You will be given
an option to close the current MPLAB IDE project or to continue and read the
device’s memory into the Program Memory window. Subsequent debug
operations may not work properly.

DS51028C-page 52 © 2000 Microchip Technology Inc.
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Loading a Hex File into Program Memory

If you have a hex file (e.g., code . hex) ready for programming into a PICmicro
MCU, select File > Import > Import to Memory to load your hex code into
MPLAB IDE’s Program Memory. Select the Hex file type in the lower left of the
Import Emulation Memory dialog, and then browse through the drives and
directories to locate your hex file. Select your hex file and click OK (see
Figure 5.3).

Import Emulation Memory

File Hame: Directories: 1] 4 |
* hex | | c:‘progra™1implab
Cancel |
d877_hex - [ -
pl4000_hex ~1 —
pm50037_hex = P Help |
psf20100_hex &3 mpla
zample_hex (1 example
tutor. hex 1 help -
tutorf4. hex (27 oldfirm -
List Files of Type: Drives:
Hex Files [*.hex] j I = c: j

Figure 5.3: Import Emulation Memory Dialog

The Program Memory window should now contain the hex code from the hex
file (Figure 5.4). If the Program Memory window is not open, select Window >
Program Memory to open it.

© 2000 Microchip Technology Inc. DS51028C-page 53
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Program Memory Window [ [=] E3

0000 12805 3FFF 3FFF 3FFF 3FFF 1683 3007 GO9F  ........ =
0008 1283 0186 01A8 O1AS 1683 0186 1283 3008 ........ -
0010 OOA3 20A9 2079 2079 201C 0824 1903 2812 yy.$..
0018 00AY 1283 207D 2812 O1A4 O8AS 1DO3 2835 R R
0020 1003 ODA3 1C03 2826 3010 DOA3 0186 1683 L&
0028 300F 0086 1283 0823 D086 300F 0506 1903 A B
0030 2845 0186 0423 O0DA4 OOAS O1AG 2079 0186 E.H...y.
0038 1683 300F 0086 1283 0823 0086 0825 D606 .
0040 1903 2845 0186 O1A4 O1AS 0186 1683 0186 EoLoL
0048 1283 0828 0086 300F 0524 OOAO 1903 2867 (..%..9

0050 30FF 3E01 OCAD 1CO3 2851 DOAO OE24 390F N 1
0058 00AG 30FF 3EQ1 OCAG 1CO3 285A 00AE 1003  ..... Z..
0060 ODAG ODAG D826 OT20 2068 DOAY4 DOA8 DOOS & h

0068 0T82 3446 3442 3430 3441 3445 3439 3438 .FBOAE98
0OTO 3437 3444 3436 3435 3434 3443 3433 3432 TDESHC32
0078 3431 0000 OBAO 2879 0008 OOA1 2093 0821 1..y...1?
0080 0088 1195 1485 0000 1585 0COO 1185 POOE  ........
0088 ODA1 2093 0821 0088 1105 1085 0000 1585 A
0090 0DEO 1185 D008 0188 1683 30FF 0088 1283 ........
0098 1085 1505 0000 1585 00O OEOO 0808 1185  ........
00A0 OBAD 1BAO 2893 1105 1683 3000 0088 1283 ........
00A8 0008 1283 0185 0188 1683 3000 0088 3000 ........

00BO 0085 1283 0185 3038 0088 0000 1585 0000 ...S....
00B8 1185 3000 00AD 2079 2079 2079 2079 2079  ...yyyyy <
i | A

Figure 5.4: Program Memory — Hex Code Display

If you do not have a hex file with which to program your device, you can build
one using MPLAB Projects. The MPLAB IDE User’s Guide contains several
tutorials that instruct you on using MPLAB Projects to develop your own
firmware. Each time you rebuild your project, the Program Memory window
will be updated.

5.34 File Formats Used by PICSTART Plus

PICSTART Plus can use information directly from the MPLAB IDE projects
without any intermediate steps. MPASM can be used separately from the
MPLAB IDE to produce hex files for PICSTART Plus. Alternatively, devices
can be programmed with hex files from any PICmicro MCU compatible cross-
assembler or cross-compiler.

If you are using MPASM separate from the MPLAB IDE, or are using the
MPLAB IDE to generate hex files for use with PICSTART Plus, you should
use either INHX8M or INHX32 hex formats. MPASM’s default output format
for hex files is INHX8M. If you are programming PIC17CXXX or PIC18CXXX
devices, you should use INHX32 format. See the MPASM User’s Guide with
MPLINK and MPLIB for details on file formats.
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5.3.5

Checking For a Blank Device

Insert the device to be programmed into the PICSTART Plus socket. Position
pin one on the device to be in the pin one position as shown by the ‘1’
immediately to the left of the socket. Secure the device by pulling the silver
lever on the socket toward you (up).

Click Blank in the PICSTART Plus Device Programmer dialog to verify that
the device is completely blank (all bits are set to a ‘1’). This will also verify that
all configuration bits are set to a ‘1’ (unprogrammed state). You can also
perform a blank check by selecting PICSTART Plus > Blank Check All from
the MPLAB menu.

If you are using a one-time programmable (OTP) device, some configuration
bits might already be programmed from the factory (e.g., oscillator bits). Use
the Configuration Bits dialog to set the configuration bits to the factory settings
and then select PICSTART Plus > Blank Check OTP. This will check that all
program memory bits are set to ‘1’ and that the configuration bits match the
value in the dialog. An OTP device cannot be erased and reprogrammed.

If the EPROM device is not blank, you will have to erase it before
programming. To erase a windowed device:

1. Remove any labels covering the device window. If you do not have a win-
dowed device (Figure 5.5), you cannot reprogram it. A windowed version
of all EPROM devices may be ordered by requesting the JW package.

Figure 5.5: Windowed Device

2. Place the device in an Ultraviolet (UV) EPROM Eraser. The amount of
time required to completely erase a UV erasable device depends on: the
wavelength of the light, its intensity, distance from UV source, and the
process technology of the device (the size of the memory cells).

3. Before attempting to program the device, perform the blank check again
to verify that it is blank.

If the device is EEPROM/FLASH, you do not have to erase it before

reprogramming it. These devices are electrically erased before programming.

© 2000 Microchip Technology Inc.
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5.3.6 Programming a Device

To program the entire device (i.e., all of program memory, configuration bits,
etc.), click Program in the PICSTART Plus Device Programmer dialog.

To program selectively (e.g., part of program memory, only configuration bits),
select PICSTART Plus > Program/Verify to open the Program/Verify dialog
(Figure 5.6). Select the options for programming, then click Program in the
Program/Verify dialog to program the device.

Program/Yerify E

Stant Address D
End Address

| Program Memory
| Configuration Bits
| ID Locations

_ | FEPRIIM Data

| Db ation Momoy

Code Protect Setting  Yalid Addresses

0OfF  0000-0FFF
800:FFF  O0O00-07FF
400:FFF  0000-03FF
All  MNone

“"Program” "} Yerify Close

Figure 5.6: Program/Verify Dialog

To compare the contents of the device to the values shown in the MPLAB IDE,
click Verify. Close will exit the dialog.

To selectively program, you will need to adjust the following settings in the
Program/Verify dialog. The memory area corresponding to the checked boxes
will be programmed. Areas that are grayed out are not available on the device.

Start Address The starting address in program memory for
programming or verification.

End Address The ending address in program memory for
programming or verification.

Program Memory Program or verify the program memory for the
range specified by Start Address and End
Address.

Configuration Bits Program or verify the configuration bits.

ID Locations Program or verify the ID locations. You can set

the ID locations using the PICSTART Plus
Device Programmer dialog.
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EEPROM Data

Calibration Memory

Code Protect Settings

For devices with data EEPROM, program or
verify the data memory from data in the
EEPROM Memory window. Refer to the
MPLAB IDE User’s Guide for more information
on data EEPROM and the EEPROM Memory
window.

For devices with calibration memory, program
or verify the calibration memory from data in the
Calibration Memory window. Refer to the
MPLAB IDE User’s Guide for more information
on calibration memory and the Calibration
Memory window.

Shows the status and availability of code pro-
tection for the selected device.

5.4 Verifying the Programming

Click Verify in the PICSTART Plus Device Programmer dialog or the Program/
Verify dialog to verify that the contents of the device match the program
memory, EEPROM data, calibration memory, ID locations, and configuration
bits in the MPLAB IDE and in the PICSTART Plus Device Programmer dialog
and Configuration Bits dialog.

© 2000 Microchip Technology Inc.
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5.5 Reading a Device

To copy the firmware from a programmed PICmicro MCU device into an
unprogrammed device, you first read the programmed firmware (program
memory, configuration bits, etc.) into the MPLAB IDE, and then program the
new device based on this information.

To read the entire device (e.g., all of program memory, configuration bits, etc.),
click Read in the PICSTART Plus Device Programmer dialog.

To read selectively (e.g., part of program memory, only configuration bits,
etc.), select PICSTART Plus > Read Device to display the Read Device dialog
(Figure 5.7). Select the options to be read, and then click Read in the Read
Device dialog to read the device. The memory area corresponding to the
checked boxes will be read. Areas that are grayed out are not available on the
device. Close will exit the dialog.

Read Device [ x|

Start Address IEI
End Address

+*| Program Memory
| Configuration Bits
v| ID Locations

| EEBEOM Das

| Dabbration Meamasp

Cloze |

Figure 5.7: Read Device Dialog

To selectively read, adjust the following settings in the Read Device dialog.

Start Address The starting address in program memory for
reading.

End Address The ending address in program memory for
reading.

Program Memory Read the program memory for the range speci-
fied by Start Address and End Address.

Configuration Bits Read the configuration bits.

ID Locations Read the ID locations.
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EEPROM Data For devices with data EEPROM, read the data
in the data memory into the EEPROM Memory
window. For more information on data
EEPROM and the EEPROM Memory window,
refer to the MPLAB IDE User’s Guide.

Calibration Memory For devices with calibration memory, read the
data in the calibration memory into the Calibra-
tion Memory window. For more information on
calibration memory and the Calibration Memory
window, refer to the MPLAB IDE User’s Guide.

Once the Read is complete, the Program Memory window will display the data
read from the device master. You can then:

* Modify the data in the MPLAB IDE by selecting Window > Modify before
you save to a hex file or program another device

» Save the data as a hex file by selecting File > Export > Export Memory

* Insert a new device into PICSTART Plus to copy the data into it

Note: If you have an MPLAB-ICE emulator connected to the MPLAB IDE,
your code will be downloaded to the emulated program memory of
the MPLAB-ICE. If you have a project open, you will be asked if
you want to close it before reading memory from a device. If you
keep your project open, the Absolute Listing window and the
Source Code window may not match the data you have read into
the Program Memory window. Symbols may not match the proper
addresses in the Program Memory window.

If you have any problems when attempting to read a device, refer to
Appendix C.

© 2000 Microchip Technology Inc. DS51028C-page 59
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NOTES:
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Chapter 6. PICSTART Plus— Reference

6.1 Introduction

This chapter describes the dialogs, windows, and menu items of the
PICSTART Plus development system.

6.2 Highlights

Topics covered in this chapter:
¢ PICSTART Plus Device Programmer Dialog
« Configuration Bits Dialog
¢ Program Memory Window
* Program/Verify Dialog
* Read Device Dialog
* PICSTART Plus Menu ltems
« Upgrading the PICSTART Plus Operating System

© 2000 Microchip Technology Inc. DS51028C-page 61
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6.3 PICSTART Plus Device Programmer Dialog

The PICSTART Plus Device Programmer dialog (Figure 6.1) is displayed
whenever the programmer is enabled. Closing the PICSTART Plus Device
Programmer dialog will disable the programmer. The options in the dialog will
show the current values if active, or will be disabled (grayed out). The Voltage
section is set to default voltages and cannot be changed.

PICSTART Plus Device Programmer Hi=E E
Device Specifications
|Qevice SIS =] | Configuration Bits |
ID*s and Checksum Program Statistics
Device ID | F7F7F7F Pass 000000
Checksum 2F7F Fail 000000
Voltages Total 000000
YDD Min 5.00 - Reset I
VDD Max  |5.00 j
VPP [1300 | Llose |
SOTE File | |Nu SATR Eile Bemnyg Wsed
Blank | Bead | Program Yerify |

Figure 6.1: PICSTART Plus Device Programmer Dialog

To program a device, you will need to set the following options in the
PICSTART Plus Device Programmer dialog.

Device Sets the PICmicro MCU device type to use with
PICSTART Plus. The default is the device that was
selected when you set up the development mode.

Note: Setting the device type here will close any
open MPLAB IDE projects (except in Edi-
tor Only mode) and clear the program
memory, configuration bits, and 1D
locations.

DS51028C-page 62 © 2000 Microchip Technology Inc.
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ID's and Checksum

Program Statistics

Voltages
Close
SQTP File

Blank

Click Device ID to open the Edit ID dialog to edit
the ID value or program the unprotected checksum
to the device.

Edit ID

< User Entry

o

> Unprotected Checksum

OK | Cancel

Figure 6.2: Edit ID Dialog

If a particular ID value is to be programmed, select
User Entry and enter the 4- or 8-digit hex value for
the ID. To have the unprotected checksum auto-
matically programmed into the ID value for the
device, select Unprotected CheckSum. Click OK to
set the option, or click Cancel to return to the
PICSTART Plus Device Programmer dialog, without
setting the ID option.

You can also use the _ IDLOCS directive to set
the ID bytes. Each time you rebuild your project or
reload your hex file, the ID locations will be set
according to the values from this directive.

An ID value set in the Edit ID dialog overrides any
value set in the program.

Shows the number of successful (Pass) and unsuc-
cessful (Fail) programming instances, as well as the
Total. Click Reset to reset the counters.

Lists default voltages. The Voltages section is set to
default voltages and cannot be changed.

Closes the PICSTART Plus Device Programmer
dialog and disables the programmer.

Serialized Quick Turn Production (SQTPS™) pro-
gramming is not available for PICSTART Plus.
Verifies that the device is completely blank (all bits
are set to a ‘1’). This will also verify that all configu-
ration bits are set to a ‘1’ (unprogrammed state).

© 2000 Microchip Technology Inc.

DS51028C-page 63

%

*ﬁ%



é psp.book Page 64 Wednesday, August 2, 2000 2:29 PM

Al

PICSTART® Plus User’s Guide

Read Reads all program memory, configuration bits, ID
locations, EEPROM data, and calibration memory
on the device.

Program Programs all program memory, configuration bits,
ID locations, EEPROM data, and calibration mem-
ory on the device.

Verify Verifies that the programming on the device
matches the program memory, configuration bits,
ID locations, EEPROM, and calibration memory val-
ues in the MPLAB IDE and in the PICSTART Plus
Device Programmer dialog.

6.4 Configuration Bits Dialog

The Configuration Bits dialog (Figure 6.3) is displayed whenever the
programmer is enabled. If you close the Configuration Bits dialog, you can
reopen it by clicking Configuration Bits in the PICSTART Plus Device
Programmer dialog. The bits listed in the Configuration Bits dialog depend on
the device you have selected.

Configuration Bits [ _ | =]
Oicilltor | TEAMMNNINRNNN |

Watchdog Timer | g,

Power Up Timer | gff

|
|
Code Protect | gff j
[

Brown Out Detect | g,

Figure 6.3: Configuration Bits Dialog

b
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6.5 Program Memory Window

When PICSTART Plus is enabled, the Program Memory window will be
opened in Hex Code format, if it is not already open.

When in the MPLAB-ICE emulator mode, Program Memory shows the data
that is in the emulation memory of the MPLAB-ICE pod. This memory is read
by the MPLAB-ICE probe when you run, single step, or trace using the
emulator.

When in the simulator mode or editor only mode, the Program Memory
window reflects the contents of a memory buffer on the PC. This memory is
read by MPLAB-SIM when you run, single step, or trace.

If you read program memory with PICSTART Plus while in emulator or
simulator mode, it will overwrite the program memory being emulated or
simulated. This can cause “mismatches” between the program memory and
debug information if you have an MPLAB IDE project open. You will be given
an option to either close the current MPLAB IDE project or to continue and
read the device’s memory into the Program Memory window. Subsequent
debug operations might not work properly.

Program Memory Window H=] B3
aooa EZBBF 8192 @193 3088 0094 8810 1883 BCO91 . ....... ;I
0eag 1863 6792 ac9? BCY93 GB94 2807 3u08 @183 ... _|

8010 3635 0091 302D 6090 20601 2818 3FFF 3FFF  5.-_.._..
8018 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ........
8020 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ........
8028 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ........
8030 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ........
8038 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ........
8040 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ..._._..
8048 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ........
8050 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF ... .. ..
8058 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ........
8060 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  _.._._..
8068 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ........
8070 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ........
8078 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ........
8080 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ........
8088 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ........
8090 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  ........
A00R 2FFF AFFF _2FFF _3FFF _AFFF_3FFF AFFF _3FFF hd
AP

Kl

Figure 6.4: Program Memory Window

You can view the Program Memory as hex code, machine code, or
disassembled with symbols (if available). Change display mode by clicking on
the system button and selecting the display option from the system menu.

© 2000 Microchip Technology Inc. DS51028C-page 65
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6.6 Program/Verify Dialog

To program or verify selectively (e.g., part of program memory, only
configuration bits, etc.), select PICSTART Plus > Program/Verify to open the
Program/Verify dialog (Figure 6.5).

Program/Yerify E

Stant Address D
End Address

| Program Memory
| Configuration Bits
| ID Locations

_ | FEPRIIM Data

| Db ation Momoy

Code Protect Setting  Yalid Addresses

0OfF  0000-0FFF
800:FFF  O0O00-07FF
400:FFF  0000-03FF
All  MNone

“"Program” "} Yerify | Close

Figure 6.5: Program/Verify Dialog

Select the options for programming or verifying. Then click Program in this
dialog to program the device. The memory area corresponding to the checked
boxes will be programmed. Areas that are grayed out are not available on the
device.

Click Verify to verify that the programming on the device matches the
program memory, configuration bits, ID locations, EEPROM, and calibration
memory values in the MPLAB IDE and in the PICSTART Plus Device
Programmer dialog and Configuration Bits dialog.

Start Address The starting address in program memory for pro-
gramming or verification.

End Address The ending address in program memory for pro-
gramming or verification.

Program Memory Program or verify the program memory for the
range specified by Start Address and End
Address.

Configuration Bits Program or verify the configuration bits.

ID Locations Program or verify the ID locations. You can set the

ID locations using the PICSTART Plus Device Pro-
grammer dialog.

DS51028C-page 66 © 2000 Microchip Technology Inc.
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EEPROM Data For devices with data EEPROM, program or verify
the data memory from data in the EEPROM Mem-
ory window. Refer to the MPLAB IDE User’s Guide
for more information on data EEPROM and the
EEPROM Memory window.

Calibration Memory For devices with calibration memory, program or
verify the calibration memory from data in the Cali-
bration Memory window. Refer to the MPLAB IDE
User’s Guide for more information on calibration
memory and the Calibration Memory window.

Code Protect Settings Shows the status and availability of code protection
for the selected device.

6.7 Read Device Dialog

To read selectively (e.g., part of program memory, only configuration bits,
etc.), select PICSTART Plus > Read Device to display the Read Device dialog
(Figure 6.6). Select the options to be read, and then click Read in this dialog
to read the device. The memory area corresponding to the checked boxes will
be read. Areas that are grayed out are not available on the device. Close will
exit the dialog.

Read Device E3

Start Address D
End Address

| Program Memory
+| Configuration Bits
+/| ID Locations

| EESE0E Data

| Dadheation Memoss

Close |

Figure 6.6: Read Device Dialog

To selectively read, you will need to adjust the following settings in the Read
Device dialog.

Start Address The starting address in program memory for reading.
End Address The ending address in program memory for reading.

Program Memory Read the program memory for the range specified by
Start Address and End Address.

Configuration Bits  Read the configuration bits.
ID Locations Read the ID locations.
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EEPROM Data For devices with data EEPROM, read the data in the

data memory into the EEPROM Memory window. For
more information on data EEPROM and the
EEPROM Memory window, refer to the MPLAB IDE
User’s Guide.

Calibration Memory For devices with calibration memory, read the data in

the calibration memory into the Calibration Memory
window. For more information on calibration memory
and the Calibration Memory window, refer to the
MPLAB IDE User’s Guide.

Note: If you have an MPLAB-ICE connected to the MPLAB IDE, your

code will be downloaded to the emulated program memory of the
MPLAB-ICE. If you have a project open, you will be asked if you
want to close it before reading memory from a device. If you keep
your project open, the Absolute Listing window and the Source
Code window may not match the data you have read into the Pro-
gram Memory window. Symbols may not match the proper
addresses in the Program Memory window.

6.8 PICSTART Plus Menu Items

The PICSTART Plus menu items perform the following functions:

Enable/Disable Programmer — Enables or disables the programmer.
Once the programmer is enabled, this menu item changes to Disable
Programmer.

Program/Verify — Opens the Program/Verify dialog which allows you to
program the device selectively (e.g., program part of program memory,
or only configuration bits), or to verify that the device was programmed
properly.

Read Device — Opens the Read Device dialog which allows you to read
the device selectively (e.g., part of program memory, only configuration
bits of the device).

Blank Check All — Checks that the device is completely blank (all bits
are set to a ‘1’). This will also check that all configuration bits are set to
a ‘1’ (unprogrammed state).

Blank Check OTP — This function is intended for use with OTP devices
that come with factory programmed configuration bits. Before using this
function, set the displayed configuration bits to match the factory pro-
grammed settings. The function verifies that all program memory bits
are set to ‘1’ and that the configuration bits match the settings displayed
in the Configuration Bits dialog.

Display Error Log — When you have programmed a device or verified
a device, an error window will show you data from memory in the
device, that do not match the corresponding memory in the MPLAB
IDE.

DS51028C-page 68
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» Erase Program Memory — Sets all bits in MPLAB IDE Program Mem-
ory, Calibration Memory, and Data Memory (if applicable) to ‘1'.

» Erase Configuration Bits — Sets all available configuration bits and ID
location bits to ‘1'. If you reload your hex file or your project after using
this menu item to erase configuration bits, the values in the Configura-
tion Bits dialog will be updated to reflect the newly loaded configuration
bit data in your hex file or code. You can select this menu item after you
have loaded your hex file or rebuilt your project, if you want to override
the configuration bit values in your hex file or code.

* Reset Programmer — Resets the PICSTART Plus hardware and
reestablishes RS-232 communications. Use this option if power has
been disconnected from the PICSTART Plus. This option does not reset
programming information in the Program Memory window, configuration
bits, or IDs.

6.9 Upgrading the PICSTART Plus Operating System

The PICSTART Plus operating system may need to be upgraded periodically
to support new devices. You can obtain these upgrades on our web site at
http://www.microchip.com. To install the upgrade, perform the steps in this
section.

Required Equipment
* PICSTART Plus programmer with the MPLAB IDE software
 Blank/erased PIC17C44 microcontroller (25 MHz or faster)

» Upgrade hex file (e.g., ps£20100 . hex) from the Microchip web site
(http://www.microchip.com)

Note: This file is included with the latest version of MPLAB IDE.
Most likely, you will need new MPLAB IDE software and new
PICSTART Plus software drivers to take advantage of the
features in the new operating system.

* Phillips head screwdriver
Before You Begin

PICSTART Plus hardware and the MPLAB IDE software should be installed
and the programmer should be communicating with the PC via a serial port.
See Section 3.4 for installation procedures and Section 3.7 for serial port
configuration information.
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Procedure

1. Select Options > Development Mode. Set up MPLAB IDE’s development
mode as follows: Editor Only, PIC17C44 device.

2. Select PICSTART Plus > Enable to enable the PICSTART Plus programmer.

3. Ensure that the PIC17C44 is the selected device in the Device Program-
mer dialog. If not, select it from the Device list in the PICSTART Plus
Device Programmer dialog.

4. If the Configuration Bits dialog is not displayed, click Configuration Bits
in the PICSTART Plus Device Programmer dialog. Set the configuration
bits in the Configuration Bit dialog as described below:

- Oscillator: XT
- Processor Mode: Microcontroller
- Watchdog Timer: TMR

5. Select File > Import > Import to Memory to import the upgrade hex file
into the MPLAB IDE’s program memory. Select the upgrade hex file and
click OK.

6. Insert the PIC17C44 microcontroller into PICSTART Plus socket and
click Blank in the PICSTART Plus Device Programmer dialog, to check
that it is blank (see Section 5.3.5). If the device is not blank, it must be
erased before programming.

7. Click Program in the PICSTART Plus Device Programmer dialog to pro-
gram the hex file into the device.

8. Remove the PIC17C44 from the programming socket and label it with
the upgrade version (e.g., VER 2.01.00).

9. Exitthe MPLAB IDE and disconnect the PICSTART Plus from the com-
puter serial port and power supply.

10. Carefully remove the four Phillips head screws from the back of the
PICSTART Plus. Remove the back cover.

11. Remove the PICSTART Plus PCB from the housing.

12. Carefully remove the PIC17C44 from the PICSTART Plus PCB. Save
this version as it may be needed for future upgrades.

13. Carefully insert the PIC17C44 you just programmed into the socket,
making sure that Pin 1 is properly oriented (Pin 1 should be close to the
serial port connector).

14. Place the PICSTART Plus PCB back into the housing.

15. Carefully insert the Phillips head screws into the holes in the back cover,
then tighten each screw slowly. The plastic housing can be damaged if
too much torque is applied to the screws.

16. Reconnect the PICSTART Plus programmer to the computer serial port
and power supply.

17. Startthe MPLAB IDE software and enable the PICSTART Plus programmer.

18. As the programmer is being enabled, the dialog box will indicate the
PICSTART Plus operating system version. You can also check the ver-
sion by selecting Help > About MPLAB and locating PICSTART Plus in
the list of Registered Applications.

Your PICSTART Plus operating system is now upgraded.

DS51028C-page 70 © 2000 Microchip Technology Inc.




é psp.book Page 71 Wednesday, August 2, 2000 2:29 PM

Al

MIcroOCHIP PICSTART® PLUS USER’S GUIDE

Appendix A. Connectingto a 25-Pin Serial Port

A.1 Introduction

This appendix describes how to connect the PICSTART Plus programmer to
a 25-pin serial port.

A.2 Highlights

Topics covered in this appendix:
« Connection Description

A.3 Connection Description

The following table provides the data for connecting the PICSTART Plus
programmer (9-pin straight-through) to a 25-pin serial port. Connect the
corresponding terminals indicated on each line of the table.

Table A.1: PC Host to PICSTART Plus Signals

25-pin (PC-Host) 9-pin (PICSTART Plus)
2 T <« 2 RX
3 RX <«—» 3 X
20 DTR <« 4 DTR
7 Common «—>» 5 Common
6 DSR «—» 6 +5 volts (pulled up)
4 RTS «—> 7 CTS
5 CTS <«—» 8 RTS
© 2000 Microchip Technology Inc. DS51028C-page 71

.




é psp.book Page 72 Wednesday, August 2, 2000 2:29 PM

Al

PICSTART® Plus User’s Guide

NOTES:
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Appendix B. PICSTART PlusVprp Adjustment

B.1 Introduction

This appendix describes how to change the VPP programming voltage of
older PICSTART Plus hardware units to comply with revised programming
specifications.

B.2 Highlights

Topics covered in this appendix:
» Overview
» Procedure
* Validation

B.3 Overview

In order to remain current with Microchip’s programming specifications, any
PICSTART Plus, Revision 7 or lower, might need a slight adjustment of the
VPP voltage. This adjustment will bring the VPP voltage from a nominal 13.75
volts to a nominal 13.00 volts. This is due to the update of the programming
specifications, after the introduction of the PICSTART Plus.

B.4 Procedure

To identify the revision of PICSTART Plus, look at the label on the back. The
serial number will end in a -Rx, where x is the current revision of the
PICSTART Plus (e.g., -R7 or -R13). If this number is -R7 or lower, use one of
the following two methods to adjust the VPP voltage to the nominal 13.00V:

Method 1:

Locate resistor R4, and solder a 562 kOhm 1% resistor across R4. This will
lower the value of R4 and lower the VPP voltage to a nominal 13.00V.

Method 2:

Locate resistor R4, and remove R4 and replace with a 22.6 kOhm 1% resistor.
This will lower the VPP voltage to a nominal 13.00V.

B.5 Validation

After completing the procedure, apply 9V to the PICSTART Plus and measure
the voltage across Capacitor C5. It should be a nominal 13.00 (12.75 — 13.25)
volts. If the voltage is correct, the modification is complete. If not, make sure

that the procedure was properly followed and there are no solder shorts near
the rework area.
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Appendix C. Troubleshooting

C.1 Introduction

This appendix describes some common problems associated with using
PICSTART Plus and steps to follow to resolve those problems.

C.2 Highlights

Topics covered in this appendix:
» Common Problems

C.3 Common Problems

MPLAB IDE displays this message: “Failed to Establish
Communication.”

MPLAB IDE attempts to establish communication with the PICSTART Plus
device programmer upon enabling the programmer. If communication cannot
be established, no programming can occur. A dialog box appears if the
attempt to establish communication fails. If a communication attempt fails, try
again after correcting the problem, or cancel.

SOLUTIONS:

* Make sure that the RS-232 cable is connected, the power supply is con-
nected, and the Power LED on the PICSTART Plus is on.

« Try connecting the PICSTART Plus to a different serial port. If your PC
has a 25-pin serial port, you will need a 25-to-9 serial port adapter.

* Make sure that a COM port is properly set up exclusively for use by
PICSTART Plus. Check the resources to ensure they are operating
properly and that there are no conflicts with other devices. This com-
monly happens when you have a modem or other serial device that is
improperly configured. Consult your Windows manual, or other refer-
ence literature. You can try removing, reconfiguring, or disabling the
conflicting device, but do so only if you are familiar with those proce-
dures. See the steps below for Windows 3.1 or Windows 95/98.

« Some system errors are caused by driver and hardware incompatibility.
See the steps below for Windows 95/98.

© 2000 Microchip Technology Inc.
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« If you have a COM port but the MPLAB IDE will not let you select it (the
option is grayed out), you may be able to assign the port manually by
editing the mplab. ini file. Typically, this occurs if you have a gap in
your COM port list (e.g., you have a COM1, COM2, and a COM4, but
no COM3). In this case, you may be able to fix it by opening
mplab.ini (use FIND to locate this file) and editing the section called
[programmers], so that the setting CommPort=1 is set to the port you
want selected. This is just a work-around to a deeper problem, in which
the Windows operating system is incorrectly reporting port availability
through the 16-bit driver.

* You must use the Microsoft Windows communications driver that is
native to the version of Windows that you use. If you use Windows 3.10,
look for the file coMM . DRV in your \WINDOWS\SYSTEM directory. That
file MUST have a time of 3:10a. The time denotes the version. If you are
using Windows for Workgroups, look for the same file as above, but the
time stamp on that file should be 3:11a. If these files differ, you may
need to reinstall the Windows operating system, or install that file from
another source. This problem is not likely to occur in Windows 95/98.

« Make sure you are not using a third party communications driver. Open
your system. ini file and look for the line in the [OPTIONS] section
that reads

COMM.DRV=COMM.DRV

If this line reads differently, you are using a different communications
driver.

Windows 3.1:

A serial mouse will use a COM port, as will an external modem. An internal
modem has its own COM port, so if you have a second COM port on your
PC, set it so it won't conflict with either the mouse or the modem.

Windows 95/98, Windows NT, Windows 2000:

Windows 95/98, Windows NT, and Windows 2000 require special attention
to setting up COM ports. If you suspect a driver - hardware incompatibility,
try changing Flow Control to Hardware and/or turning off the FIFO for the
serial port. This is done in the Control Panel.

In Windows 95/98, click the System Icon. Click the Device Manager tab,
and click Ports. If necessary, expand the Ports selection by clicking the “+”
sign next to it. Double-click the I/O port that PICSTART Plus is connected
to. This is where you can set flow control to Hardware. To turn off FIFO,
click the Advanced button, deselect the Use FIFO box, and click OK.

In Windows NT, click the Ports Icon. Select the COM port, click Settings,
and then click the Advanced button. Deselect the FIFI box, and click OK.

In Windows 2000, click the System Icon. Click the Hardware tab, and click
the Device Manager button. If necessary, expand the Ports selection by
clicking the “+” sign next to it. Double-click the I/O port that PICSTART Plus
is connected to. This is where you can set flow control to Hardware. To turn
off FIFO, click the Port Settings tab, and click the Advanced button.
Deselect the Use FIFO box, and click OK.
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No PICSTART Plus Menu Visible

If you have been using another programmer (e.g., PRO MATE II), the
PICSTART Plus menu might not be available.

SOLUTION:

Select Options > Programmer Options > Select Programmer to open the
Select Programmer dialog, and choose PICSTART Plus from the list. After
you select the programmer, MPLAB IDE will issue you a warning prompt and
shut itself down. You must restart MPLAB IDE before the programmer options
are available. The PICSTART Plus menu will appear on the menu bar when
you restart MPLAB IDE.

Operating System Update Needed

If the device you selected when setting up the development mode in MPLAB
IDE is not supported by the PICSTART Plus operating system, a message
box will appear when you try to enable the programmer.

SOLUTION:

Upgrade your version of the PICSTART Plus operating system as described
in Section 6.9. Make sure to get the latest versions for MPLAB IDE software
and PICSTART Plus operating system (Section 6.9).

When trying to enable the PICSTART Plus with the MPLAB IDE this
message appears: “Incompatible Software and Operating System
Versions.”

The versions of software and operating system are mixed. PICSTART Plus
and the MPLAB IDE include compatibility checks to ensure that version
requirements are met.

SOLUTION:

Make sure to get the latest versions for the MPLAB IDE software and
PICSTART Plus operating system (Section 6.9).

MPLAB IDE displays this message: “Hex file not found.”
The project did not generate a hex file.
SOLUTION:

Check the Make Project panel on MPLAB IDE to ensure that a hex file is
being generated when you assemble or compile. Errors in your code will
prevent hex file generation.

MPLAB IDE displays this message: “Program memory contains code
protected data. Proceed with programming?”

Program memory contains data that was read from a code protected device.
Most or all of this data is not usable.

SOLUTION:
Obtain the original hex code from a file or a nonprotected device.

© 2000 Microchip Technology Inc.
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When reading a device MPLAB IDE gives the following warning
message: “Device is code protected. Program memory may be invalid.”

If you attempt to read a code protected device, you will get this warning.
SOLUTION:

Obtain the original hex code from a file or a nonprotected device.
Available menu functions are not operating.

Like many other applications, MPLAB IDE and PICSTART Plus use Borland’s
bwce.dll. Therefore, other versions of this DLL may interfere with tool
operation.

SOLUTION:

Verify what other copies of this DLL exist on your machine and make sure
they are all the latest available version (BWCC.DLL is backward compatible).
Then, reboot your machine and execute the MPLAB IDE.

Blank Check failed on a known blank mid-range device.

PICSTART Plus operating system versions prior to v1.01.16 would
erroneously program the first ID location upon the first access to the device
after power-up. Version 1.01.00 did this sporadically, v1.01.06 did this
consistently.

SOLUTION:

Upgrade to the latest operating system version following the procedure
outlined in Section 6.9.

PIC16C73, PIC16C74: known blank part shows to be nonblank.

When programming some PIC16C7X (PIC16C73, PIC16C74) devices, a
known blank part will show to be not blank and will not program properly. The
problem occurs because the rise time of VPP is too fast to properly set the part
into programming mode. This occurs only on certain date codes of parts and
only on non-PIC16C7XA parts.

SOLUTION:

Insert a 0.01 pF capacitor between Vpep (Pin 1) and ground (Pin 8) of the
socket before inserting part. This will slow the VPP rise time and allow the
device to enter programming mode.

When reading a blank PIC16C55A or PIC16C57C, program memory
values of 0xBFF are reported.

The oscillator circuit for these devices is different from that of previous
devices, and can cause contention during the read operation.

SOLUTION:
Use a stand-off socket with OSC2 (pin 26) clipped.

DS51028C-page 78 © 2000 Microchip Technology Inc.
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Program and reading problems with PIC16F87X Devices.
PIC16F87X devices are shipped with low-voltage programming enabled.

PICSTART Plus uses the high-voltage programming method. Some devices
do not exit programming mode properly if low-voltage programming is
enabled, resulting in invalid read and programming operations.

SOLUTION:

Place a 10 kOhm resistor between the RB3 pin and one of the ground pins on
the programming socket. Refer to the device data sheet for the pinout of the
specific device.

A power interruption occurred.

PICSTART Plus v1.20 and greater can account for power interruptions
between functions. Earlier versions do not.

SOLUTION:

If a power interruption occurs using an earlier version of the PICSTART Plus
DLL, apply power to the programmer and reselect the desired device from the
Programmer Status window.

LEDs flicker or power LED does not come on.

Wrong part selected and thermal fuse is blown, or device inserted wrong and
thermal fuse is blown.

SOLUTION:

Remove the device and cycle power on the PICSTART Plus to reset the
internal thermal fuse.

Power LED does not light.
Incompatible power supply or power supply polarity is reversed.
SOLUTION:

Make certain power supply used is the one included with the PICSTART Plus,
or a compatible one as specified in Section 3.4.2. If the unit still does not turn
on, contact Microchip support.

When importing a 14- or 16-bit hex file for a 12- or 14-bit device,
PICSTART Plus programs the device without errors, but a manual verify
fails.

SOLUTION:

MPLAB IDE automatically truncates the hex file to fit the core size. For
example, if you generate a hex file containing value AAaah and then load the
file for a 14-bit device, the value displayed is 2aAAh. PICSTART Plus will
program the device without errors. However, because the value being stored
in memory is 22AAh, manual verify will fail.

Values put into program memory by loading a hex file or the Modify dialog,
should be truncated to the core size.

© 2000 Microchip Technology Inc.
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