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Preface

INTRODUCTION

This chapter contains general information about this user’s guide and customer support
that will be useful prior to using the PICkit™ 1 Flash Starter Kit.

HIGHLIGHTS

Items discussed in this chapter are:

¢ About this Guide

Warranty Registration

* Recommended Reading
Troubleshooting

Microchip On-Line Support

Customer Change Notification Service
Customer Support

ABOUT THIS GUIDE

This document describes how to use the PICkit™ 1 Flash Starter Kit. The manual
layout is as follows:

* Chapter 1: PICkit™" 1 Flash Starter Kit — An overview of the PICkit™ 1 Flash
Starter Kit and instructions on how to use it.

* Chapter 2: PICKit™" 1 Classic Software — This chapter provides instructions on
how to use the PICkit 1 Classic programming software to program 8 and 14-pin
Mid-range Flash Microcontroller (MCU) Family devices.

¢ Chapter 3: PICkit™ 1 Baseline Flash Software — This chapter provides instruc-
tions on how to use the PICkit 1 Baseline Flash programming software to program
8 and 14-pin Baseline (12-bit Core) Flash Microcontroller (MCU) Family devices.

* Chapter 4: PICKkit™ 1 and MPLAB® IDE — A quick overview on how to load a
project in MPLAB IDE and program a device with MPLAB IDE.

* Chapter 5: Troubleshooting — This chapter describes common problems and
possible solutions for solving problems with the PICkit™ 1 Flash Starter Kit.

¢ Appendix A: PICkit™ 1 Hardware Description — This appendix contains the
PICkit 1 hardware description and schematic diagrams.

* Appendix B: Baseline Flash Microcontroller Programmer Hardware
Description — This appendix contains the Baseline Flash Microcontroller
Programmer hardware description and schematic diagram.

* Appendix C: PIC12F675 Programming Projects — This appendix contains
introductory lessons for persons new to PICmicro® microcontroller units (MCU).

* Worldwide Sales and Service — A listing of Microchip sales and service locations
and telephone numbers worldwide.

© 2004 Microchip Technology Inc. DS40051D-page 1
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Conventions Used i

This manual uses the following documentation conventions:

n This Guide

TABLE 1-1: DOCUMENTATION CONVENTIONS
Description Represents Examples
Code (Courier font):
Plain characters Sample code #define START

Filenames and paths

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}

Lower case characters | Type of data "filename"

in quotes

Ellipses... Used to imply (but not show) list
additional text that is not relevant to ["list option...,
the example "list option"]

0xnnn A hexadecimal number where n is a 0xXFFFF, 0x007A
hexadecimal digit

ltalic characters A variable argument; it can be eithera | char isascii (char,
type of data (in lower case characters) | ch) ;
or a specific example (in upper case
characters).

Interface (Arial font):

Underlined, italic text A menu selection from the menu bar | File > Save

with right arrow

Bold characters A window or dialog button to click OK, Cancel

Characters in angle A key on the keyboard <Tab>, <Ctrl-C>

brackets < >

Documents (Arial font):

Italic characters | Referenced books MPLAB IDE User’s Guide

Documentation Updates

All documentation becomes dated, and this user’s guide is no exception. Since the
PICKit™ 1 Flash Starter Kit User’s Guide and other Microchip tools are constantly

evolving to meet customer needs, some PICkit™ 1 Flash Starter Kit actual dialogs
and/or tool descriptions may differ from those in this document. Please refer to our web

site to obtain the latest

documentation available.

Documentation Numbering Conventions

Documents are numbered with a “DS” number. The number is located on the bottom of
each page, in front of the page number. The numbering convention for the DS Number

is: DSXXXXXA,
where:

XXXXX
A

The document number.
The revision level of the document.

DS40051D-page 2
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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 the PICkit™ 1 Flash Starter Kit. Other useful
documents are listed below:

PIC12F629/675 Data Sheet (DS41190)

Consult this document for information regarding the PIC12F629/675 8-pin Flash-based
8-bit CMOS microcontroller device specifications.

PIC16F630/676 Data Sheet (DS40039)

Consult this document for information regarding the PIC16F630/676 14-pin Flash-
based 8-bit CMOS microcontroller device specifications.

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

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

To obtain these documents, contact the nearest Microchip sales location (see back
page). These documents are also available on the Microchip web site at:
www.microchip.com.

Microsoft® Windows® Manuals

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

TROUBLESHOOTING

See the Troubleshooting section for information on common problems.

MICROCHIP ON-LINE SUPPORT

Microchip provides on-line support on the Microchip web site at:
http://www.microchip.com

A file transfer site is also available by using an FTP service connecting 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 guides, articles and sample programs. A variety of Microchip specific business
information is also available, including listings of Microchip sales offices and
distributors. Other information available on the web site includes:

¢ Latest Microchip press releases

* Technical support section with FAQs

¢ 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
e Listing of seminars and events

© 2004 Microchip Technology Inc. DS40051D-page 3
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CUSTOMER CHANGE NOTIFICATION SERVICE

Microchip started the customer notification service to help customers stay current on
Microchip products with the least amount of effort. Once you subscribe, you will receive
email notifications whenever we change, update, revise or have errata related to your
specified product family or development tool.

Go to the Microchip web site (www.microchip.com) and click on Customer Change
Notification. Follow the instructions to register.

The Development Systems product group categories are:

e Compilers

e Emulators

¢ In-Circuit Debuggers

MPLAB IDE

* Programmers

Here is a description of these categories:

Compilers — The latest information on Microchip C compilers and other language
tools. These include the MPLAB C17, MPLAB C18 and MPLAB C30 C Compilers;
MPASM™ and MPLAB ASM30 assemblers; MPLINK™ and MPLAB LINKS30 linkers;
and MPLIB™ and MPLAB LIB30 librarians.

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

In-Circuit Debuggers — The latest information on Microchip in-circuit debuggers.
These include the MPLAB ICD and MPLAB ICD 2.

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

Programmers — The latest information on Microchip device programmers. These
include the PRO MATE® Il device programmer and PICSTART® Plus development
programmer.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

¢ Distributors

¢ Local Sales Office

Field Application Engineers (FAES)

Corporate Applications Engineers (CAEs)

Systems Information and Upgrade Hot Line

Customers should call their distributor or field application engineer (FAE) for support.
Local sales offices are also available to help customers. See the last page of this
document for a listing of sales offices and locations.

Corporate applications engineers (CAEs) may be contacted at (480) 792-7627.

Systems Information and Upgrade Line

The Systems Information and Upgrade Information Line provides system users with 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 the most
current upgrade kits. The Information Line Numbers are:

1-800-755-2345 for U.S. and most of Canada.
1-480-792-7302 for the rest of the world.

DS40051D-page 4
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Chapter 1. PICkit™" 1 Flash Starter Kit

1.1 INTRODUCTION

The PICKkit 1 Flash Starter Kit is a low-cost introductory programmer and starter kit with
an easy to use PC host program user interface for programming Microchip’s 8/14-pin
Flash family of microcontrollers. The starter kit is designed to help the user get up to

speed quickly using PIC® microcontrollers.

Starting with Version 2 PC software and PIC16C745 firmware, new Baseline (12-bit
Core) Flash PICmicros® can be programmed by the PICKit 1 Flash Starter Kit.

1.2  HIGHLIGHTS

This chapter discusses:

* Running the PICKit 1 Flash Starter Kit Default Demonstration
* PICkit 1 Classic and Baseline Flash Programming Software
* New to Programming PICmicro MCUs

1.3 RUNNING THE PICkit 1 FLASH STARTER KIT DEFAULT DEMONSTRATION

The PICKkit 1 Flash Starter Kit comes preprogrammed with a demonstration program.
Connect the PICkit 1 Flash Starter Kit to the PC’s USB port using the USB cable as
shown in Figure 1-1. The demo program will blink the eight red lights in succession.
Press the Push Button Switch, labeled SW1, on the board and the sequence of the

lights will change. Rotate the Variable Resistor, labeled RP1, and the light sequence
will blink at a different rate.

FIGURE 1-1: PICkit 1 FLASH STARTER KIT
Expansion
USB Cable Header (J3)

K, m

ilig
lir

PIC16C745 Firmware

© 2004 Microchip Technology Inc. DS40051D-page 5
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1.4  PICkit 1 CLASSIC AND BASELINE FLASH PROGRAMMING SOFTWARE

There are two PC host programs for the PICkit 1 Flash Starter Kit:

1.4.1 PICkit 1 Classic

The PICkit 1 Classic programming software programs 8 and 14-pin Mid-range (14-bit
Core) Flash Microcontroller (MCU) Family devices. Instructions on how to use the
PICkit 1 Classic program is given in Chapter 2.

1.4.2 PICkit 1 Baseline Flash

The PICKkit 1 Baseline Flash programming software programs 6, 8 and 14-pin Baseline
(12-bit Core) Flash Microcontroller (MCU) Family devices. Instructions on how to use
the PICkit 1 Baseline Flash program is given in Chapter 3.

1.5 NEW TO PROGRAMMING PICmicro® MCUs

Appendix C. “PIC12F675 Programming Projects” contains introductory lessons for
persons new to PICmicro® microcontroller units (MCU). The programming projects in
the appendix describe different concepts in controlling the PIC12F675 PICmicro®
microcontroller unit (MCU). Each lesson includes instructions for running a program
demo that illustrates basic concepts. It is best to follow the lessons in sequential order,
for each lesson builds upon the previous one. (The hex files and source code for the
lessons can be found on the PICkit 1 Flash Starter Kit CDROM.)

DS40051D-page 6
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Chapter 2. PICKit™" 1 Classic Software

2.1 INTRODUCTION

This chapter provides instructions on how to use the PICkit 1 Classic programming
software to program 8 and 14-pin Mid-range (14-bit Core) Flash Microcontroller (MCU)
Family devices.

2.2 USING PICkit 1 CLASSIC PROGRAMMING SOFTWARE

Start the PICkit 1 Classic program by selecting Start > Programs > PICkit 1 Flash
Starter Kit > PICkit 1 Classic . The programming interface appears as shown in

Figure 2-1.
FIGURE 2-1: PICkit 1 CLASSIC PROGRAMMING INTERFACE
Ik

File Programmer Tool:  About
Program Memory

o000 3FFF 3FFF 3FFE 3FFE 3FFF SFFF SFFF SFFF ﬂ

0o0g 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0010 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF SFFF
001g 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0020 3FFF 3FFF 3FFF 3FFF 3FFF SFFF SFFF SFFF
0028 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0030 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF SFFF
0038 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0040 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF JFFF
0048 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0050 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0058 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0060 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
00e8 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF =l

EEDATA Memory

00 FF FF FF FF FF FF FF FF - .

03 FF FF FF FF FF FF FF FF W Device Power
10 FF FF FF FF FF FF FF FF

13 FF FF FF FF FF FF FF FF [~ 25kHz0sc
20 FF FF FF FF FF FF FF FF

28 FF FF FF FF FF FF FF FF

30 FF FF FF FF FF FF FF FF =]

Board Controls

ﬁeadDevlce Wiite Device Yerify Eraze Quit
Device Configuration

Device FICTEFEYE Configuration Word  Ox3FFF

Uzer Dz Ox7F7F?FFF OSCCAL Ox34E4

CheckSum 0:BEOO Bandgap Q2000

[Firrnware Wersion :2.0.2

Notice that the Device Power check box is selected. This is a default function indicating
the device power is turned on.

| Note: To turn the device power off, deselect the check box. |

© 2004 Microchip Technology Inc. DS40051D-page 7
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221 Import HEX File

To import a compiled program (hex file), select File > Import HEX, as shown in
Figure 2-2. Browse for the hex file and click Open.

FIGURE 2-2: IMPORT HEX FILE

. PICKkit{tm) 1  FLASH Starter Kit =]

File Programmer Toolz About

Export HE Chl+E ! 3FFF 3FFF 3FFF SFFF 3FFF 3FFF ﬂ

AFFF 3FFF 3FFF SFFF 3FFF 3FFF
Exit Ctrl+ 3FFF 3FFF 3FFF SFFF 3FFF 3FFF

AT ST AT ST AT ST

The code is displayed in the Program Memory and EEDATA Memory windows. (For
more information on Program and EEDATA memory, see Lesson 5 and Lesson 6 in
Appendix C. “PIC12F675 Programming Projects”.)

After the hex file is imported, write the program to the device by clicking the

Write Device button. The existing program will be erased and replaced with the new
one. The status of the program write is displayed in the status bar located at the bottom
of the interface window.

If the write is successful, the status bar turns green and displays “Write Successful”, as
shown in Figure 2-3.

FIGURE 2-3: WRITE SUCCESSFUL STATUS BAR
Device Configuration
Device FIC1EFEYE Confiquration wiord  Ox3FFF
Uszer Dz Ox7FFFFFVF O5CCAL Ox34E4
CheckSum  0<BEOD Bandaap (w2000

[iwdite Successful.

If the write fails, the status bar turns red and displays “Checksum verify failed”, as
shown in Figure 2-4. This error indicates the data was corrupted during the
programming sequence. If this error is displayed, try writing the program to the device
again. If this error continues, see Chapter 5. “Troubleshooting” for assistance.

FIGURE 2-4: WRITE ERROR STATUS BAR
Bead Device EnteDewce Yerify Eraze Quit
Device Configuration
Device FICTEFE30 Canfiguration Word  Ox31FF
Uszer Dz Ox7F7FFFFF OSCCAL (0000
CheckSum  0=01FF Bandgap Q3000

2.2.2 Automatic File Reload

Prior to each write, the imported hex file time stamp is compared to the version on the
disk. If the version on the disk is newer, it is reloaded. This occurs only when a hex file
has been read from the disk.

In the normal mode of operation, the hex file is updated with every build in MPLAB IDE.
This ensures that the latest version built by MPLAB IDE will be written to the device.

DS40051D-page 8
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223 Verify Program Code

This function verifies the program written to the device against a hex file. It compares
all areas of memory including Program, EEDATA and Configuration.

To verify the code, import the hex file and click Verify. If the code is the same, the status
bar turns green and displays “Verified successfully”, as shown in Figure 2-5.

FIGURE 2-5: VERIFY PROGRAM CODE STATUS BAR
Device Configuration
Device FIC1EFEYE Canfiguration Word  Ox3FFF
Uszer Dz Ox7F7FFFFF OSCCAL Ox34E4
CheckSum 0=BEDD Bandgap Qw2000

[werified successiully

If a discrepancy is found, the status bar turns red and displays the error “Verify Failed...
Error in program memory.”, as shown in Figure 2-6. If the Verify fails, it is possible that
the device is code protected.

FIGURE 2-6: CODE ERROR STATUS BAR
Device Configuration
Device FIC1EFEYE Canfiguration Waord  O0x3C04
Uszer Dz Ox7F7FFFFF OSCCAL Ox34E4
CheckSum  0x38EC Bandgap Qw2000

2.2.4 Read Device

To view the code written to the device, click Read Device. The code is displayed in the
Program and EEDATA Memory windows for your review. If all zeros are displayed in
the Program Memory window, it is possible that the device is code protected.

© 2004 Microchip Technology Inc. DS40051D-page 9
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225 Code Protect Device
This function enables the code protection features of the device. To protect the code,
complete the following steps:

1. Import the hex file.
2. Select Tools > Code Protect Device, as shown in Figure 2-7.
3. Click Write Device.

FIGURE 2-7: CODE PROTECT

. PICKit{tm) 1 FLASH Starter Kit M=
File Programmer | Tool: About

Program Memor, S i

v Toogle Device Power F JFFF 3FFF 3FFF =
0008  3FFF | 2k kHz 0o F 3FFF 3FFF 3FFF
0010 3FFF ; F 3FFF 3FFF 3FFF

001g 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3IFFF

Ao ATIFT AT AT AT AT AT AT AT

Note: If the device is read after it has been code protected, the Program and
EEDATA Memory windows will display all zeros.

2.2.6 Erase

The Erase function erases code from the device. However, this function is not normally
needed since the Write Device function performs an erase prior to writing code to the
device.

To erase the device using the Erase function, click the Erase button or select
Programmer > Erase from the toolbar menu, as shown in Figure 2-8.

FIGURE 2-8: DEVICE ERASE
PICkit{tm) 1 FLASH Starter Kit 1 =]
File | Programmer Tools  About
P'_'J Read Device Ctrl+R I
00 ‘wite Device Chrl+ FF 3FFF 3FFF I
Verify FF ZFFF 3FFF
oo FF ZFFF 3FFF s
oo INEECR N - - orrr oFrE
oo Blank Check FF SFFF 3FFF
oo FF SJFFF 3FFF
00 Full Erase [OSCCAL & BG erazed) 5F IFFF AFFF
on Hegenerate (S (EEaL ¥TF 3FFF 3IFFF
on e B A aap albratiamniElie FF 3FFF 3IFFF
noo L LE 9TEE IEEER

2.2.7 Full Erase

Unlike the Erase function, the Full Erase allows the user to erase not only the device,
but the OSCCAL and bandgap calibration as well. Performing a full erase is not
recommended or needed in the normal course of events. Only use this function if the
OSCCAL or bandgap data has been corrupted.

To perform a full erase, select Programmer > Full Erase (OSCCAL & BG erased) from
the toolbar menu, as shown in Figure 2-8.

Once the full erase is complete, regenerate the OSCCAL and reset the bandgap
calibration value bits.

Note: The regenerated OSCCAL function runs a program on the device to
recalculate the oscillator calibration value. See Lesson 7 in
Appendix C. “PIC12F675 Programming Projects” for more details.

DS40051D-page 10
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228 Regenerate OSCCAL

To regenerate the OSCCAL, select Programmer > Regenerate OSCCAL from the
toolbar menu, as shown in Figure 2-9.

FIGURE 2-9: REGENERATE OSCCAL

PICkit[tm) 1 FLASH Starter Kit

File | Programmer  Toolz  About

P'_“‘ Fead Device Chrl+F I

00 ‘wiite Device Chrl+ad FF 3FFF 3FFF B
na Wi FF 3FFF 3FFF
na FF 3FFF 3FFF
oo Erase FF 3FFF 3FFF
00  Blank Check FF 3FFF 3FFF
na 3FFF 3FFF
0o Full Erage [OSCCAL & BG erazsed) “FFF 3FFF
oo 3FFF 3FFF
oo 3FFF 3FFF

229 Set Bandgap Calibration Value

To set the bandgap calibration value, select Programmer > Set Bandgap Calibration
Value from the toolbar menu, as shown in Figure 2-10.

FIGURE 2-10: REGENERATE BANDGAP CALIBRATION VALUE

. PICkit{tm) 1 FLASH Starter Kit _[Ex]
File | Programmer Tools  About

P10 Read Device Cuih |

00 ‘Wiite Device Chrl+iaf FF 3FFF 3FFF -
00 i FF 3FFF 2FFF

oo FF 3FFF 3FFF

oo/ Erase FF 3FFF 3FFF

ao Blank Check. FF 3FFF 3FFF

U0 Full Erase (0SCCAL & B erased FE 3FFF 3FFF

np Bl e FF 3FFF 3FFF

oo Hegenerate OSCCAL FTF 3FFF 2FFF

Il  Set Bandgap Calibration Yalus FF 3IFFF 3FFF

a0 FE 3IFFF 3FFF

The Write Bandgap Calibration Value window will appear as shown in Figure 2-11.
Select a bit value from the list and click OK.

FIGURE 2-11: SELECT BANDGAP BIT VALUE

. Write Bandgap Calibration V... 5 =] [E3

Select Bandgap Yalue

Warking - This function will eraze the device
[OSCCAL will be preserved)

— BitWalus
" 0x0000 oK
¢ Ox1000
ﬁ‘ i Cancel
" 0x3000

The bandgap bit value will appear in the Device Configuration box, as shown in
Figure 2-12.
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FIGURE 2-12: DEVICE CONFIGURATION
Bead Device Wirite Device Yerify Llase Quit
Device Configuration
Device FIC1EFETR Configuration %ord — 0x3FFF
UzerlDs  0«7FFF7F7F OSCCAL Ox34E 4
CheckSum  O«BEOD Bandgap Qw2000

For more information on the OSCCAL and bandgap calibration, see the device data
sheets located on the CDROM or the Microchip web site (www.microchip.com).

Note: The “Regenerated OSCCAL” and “Set Bandgap Calibration Value”
functions are only available on the PIC12F629/675 and PIC16F630/676
devices.

2210 2.5kHzOSC

The 2.5 kHz OSC is a square wave signal that, when selected, is input to pin 3 of the
evaluation socket. See the schematic Figure A-1 in Appendix A.

This function is used by Lesson 7 in Appendix C. “PIC12F675 Programming
Projects”, and for OSCCAL regeneration.

FIGURE 2-13: BOARD CONTROLS

Board Controls

v Device Power

[ 25kHz Oz

DS40051D-page 12 © 2004 Microchip Technology Inc.




PICKIT™ 1 FLASH STARTER KIT
MICROCHIP USER’S GUIDE

Chapter 3. PICKit" 1 Baseline Flash Software

3.1 INTRODUCTION

This chapter provides instructions on how to use the PICkit 1 Baseline Flash
programming software to program 6, 8 and 14-pin Baseline (12-bit Core) Flash
Microcontroller (MCU) Family devices.

3.2 USING PICkit 1 BASELINE FLASH PROGRAMMING SOFTWARE

Start the PICkit 1 Baseline Flash program by selecting Start > Programs > PICKkit(tm) 1
Flash Starter Kit > PICkit 1 Baseline Flash . The programming interface appears, as
shown in Figure 3-1.

FIGURE 3-1: PICkit 1 BASELINE FLASH PROGRAMMING INTERFACE

PICkit{tm} 1 Baseline Flash Programme =10] x|

File Programmer Tools  About
Program Memory

Board Controls

v Device Power

[~ 28kHz0sc

| Head Device : Wte Device | Yernfy Erasze Qunt

Device Configuration

Device Select Device j Configuration Yord
CheckSum

Uszer 1Dz

[Firmware Wersion: 2.0.2

Notice that the Device Power check box is selected. This is a default function indicating
the device power is turned on.

| Note: To turn the device power off, deselect the check box. |
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3.2.1 Select Device

The user must first select the device intended for programming. Select the device by
clicking on the Device drop-down menu, as shown in Figure 3-2. The drop-down menu
lists the available devices that can be programmed by the PICkit 1 Baseline Flash
programming software.

Note: Baseline (12-bit core) devices do not contain a Device ID. As a result, the
PICkit 1 programming software cannot determine which device is in the
evalution socket of the PICKkit 1 Flash Starter Kit. It is important that the user
verify that the target device and the selected device match. Otherwise
unintended results will happen.

FIGURE 3-2: SELECT DEVICE

RBead Device Write Dervice Yenfy Eraze Buit

Device Configuration
Device

Canfiguration Ward

Select Device

PICT0FZ00

User IDs CheckSum
PICT10F204
: FICT10F206
|F|rmware Wer FIC12FE0S
PIC12FR05 |
FICTEFS4
FIC1EFS7 =

3.2.2 Import HEX File

To import a compiled program (hex file), select File > Import HEX, as shown in
Figure 3-3. Browse for the hex file and click Open.

FIGURE 3-3: IMPORT HEX FILE
e

File Programmer Tools About

Import HEX  Chrl+I

Expart HEX Chrl+E |

Exit Chrl+0
T

The code is displayed in the Program Memory window.

After the hex file is imported, write the program to the device by clicking the

Write Device button. The existing program will be erased and replaced with the new
one. The status of the program write is displayed in the status bar located at the bottom
of the Interface window.

If the write is successful, the status bar turns green and displays “Write Successful”, as
shown in Figure 3-4.
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FIGURE 3-4: WRITE SUCCESSFUL STATUS BAR

Bead Device | {Wite Device | Yerify Erase Quit
Device Configuration
Device IP|E12F5[|5 j Configuration *ford  0x0FEA
CheckSum 8ES54
UserIDs

fwrite Successtul.

If the write fails, the status bar turns red and displays “Checksum verify failed”, as
shown in Figure 3-5. This error indicates the data was corrupted during the
programming sequence. If this error is displayed, write the program to the device again.
If this error continues, see Chapter 5. “Troubleshooting” for assistance.

FIGURE 3-5: WRITE ERROR STATUS BAR
Read Device | Ente[)ewce Yerify Erase Quit
Dewvice Configuration
Device |p|c-| 0F204 j Configuration Word — Ox0FFF
CheckSum OFFF
User IDs

3.2.3 Automatic File Reload

Prior to each write, the imported hex file time stamp is compared to the version on the
disk. If the version on the disk is newer, it is reloaded. This occurs only when a hex file
has been read from the disk.

In the normal mode of operation, the hex file is updated with every build in MPLAB IDE.
This ensures that the latest version built by MPLAB IDE will be written to the device.

3.24 Verify Program Code

This function verifies the program written to the device against a hex file. It compares
all areas of memory including Program and Configuration.

To verify the code, import the hex file and click Verify. If the code is the same, the status
bar turns green and displays “Verified successfully”, as shown in Figure 3-6.

FIGURE 3-6: VERIFY PROGRAM CODE STATUS BAR

Bead Device Wwrite Device

Erase Quit

Device Configuration
Device PIC12F509 j Configuration ‘Ward — 0=0FEA

CheckSum gE34
Uszer IDs

[Werified successfull

If a discrepancy is found, the status bar turns red and displays the error “Verify Failed
Error in program memory”, as shown in Figure 3-7.
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FIGURE 3-7: VERIFY PROGRAM CODE ERROR STATUS BAR
Bead Device | Wnte Device | Eraze Qunt
Device Configuration
Device IF'IE'I2F5EIE| j Configuration *+ford  Ox0FE&
CheckSum 2E94
User 1Dz

3.2.5 Read Device

To view the code written to the device, click Read Device. The code is displayed in the
Program Memory windows for your review.

3.2.6 Code Protect Device
This function enables the code protection features of the device. To protect the code,
complete the following steps:

1. Import the hex file.
2. Select Tools > Code Protect Device, as shown in Figure 3-8.
3. Click Write Device.

FIGURE 3-8: CODE PROTECT DEVICE
i

File Programmer | Tools About
Program Memor - erery s

v Toggle Device Power
2.5 kHz Osc

Note: If the device is read after it has been code protected, the Program Memory
window displays all zeros.

3.2.7 Erase

The Erase function erases code from the device. However, this function is not normally
needed since the Write Device function performs an erase prior to writing code to the
device.

To erase the device using the Erase function, click the Erase button, or select
Programmer > Erase from the toolbar menu, as shown in Figure 3-9.

FIGURE 3-9: ERASE
PICkit{tm} 1 Baseline Flash Programmer =100 x|

File | Programmer Tools  About

Pro  ReadDevice Chrl+R I
Write Device  ChrHw =]
Werify
Erase

Blank Check
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3.2.8 2.5 kHz OSC

The 2.5 kHz OSC is a square wave signal that, when selected, is input to pin 3 of the
evaluation socket. See the schematic Figure A-1 in the Appendix A.

FIGURE 3-10: BOARD CONTROLS

Board Controls

W Device Power

™ 25kHz Osc
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NOTES:
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Chapter 4. PICKit™ 1 and MPLAB® IDE

4.1 INTRODUCTION

This chapter provides a quick overview on how to create and load a project in MPLAB
IDE and program a device with MPLAB IDE. The PIC12F675 programming projects
described in Appendix C. “PIC12F675 Programming Projects” are used as
examples in this chapter.

Detail information on MPLAB IDE can be found in the “MPLAB® IDE v6.xx Quick Start
Guide”, (DS51025) available on the MPLAB IDE CD-ROM included in the kit or from
the Microchip Technology Inc. website (http://www.microchip.com).

MPLAB IDE is the integrated development environment supplied by Microchip
Technology Inc. for developing software for PIC® microcontrollers. MPLAB IDE is used
to:

¢ Create source code using the built-in editor.

* Assemble, compile and link source code using various language tools. An
assembler, linker and librarian come with MPLAB IDE. Supported C compilers are
available from Microchip. Third party compilers may be supported also. Check the
release notes or readme files for details.

* Debug the executable logic by watching program flow with the built-in simulator, or
in real time with the MPLAB ICE 2000 emulator or MPLAB ICD 2 in-circuit
debugger. Third party emulators may also be supported. Check the release notes
or readme files for details.

* Make timing measurements with the simulator or emulator.
* View variables in watch windows.

4.2 HIGHLIGHTS

* Using the PIC12F675 Programming Project Source Code
* Project Management in MPLAB IDE

4.3 USING THE PIC12F675 PROGRAMMING PROJECT SOURCE CODE

If the PIC12F675 Programming Project source code was installed from the PICkit 1
CDROM, and “Lessons” was selected from the options list, the source and hex files will
be installed on the PC harddrive at:

C:\PICkit 1\Classic\Lesson n
Where n indicates the lesson number.
In order to use the lesson source code you will have to:
1. Create a new or open an existing MPLAB IDE project.
2. Configure the project for the PIC12F675.
3. Add the code to the project.
4. Compile the software.

Details for each of these steps can be found on the “MPLAB® IDE v6.xx Quick Start
Guide” available on the MPLAB IDE CD-ROM included with the PICkit 1 Flash Starter
Kit.
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4.4 PROJECT MANAGEMENT IN MPLAB IDE

Work in MPLAB IDE is done by creating or loading a project. A project contains all the
information needed to write, compile and program a PICmicro MCU device.

4.4.1 Creating a Project

1. Select Project > Project Wizard, as shown in Figure 4-2.
2. Follow the steps in the wizard to create a project.

FIGURE 4-1: CREATING A PROJECT

% MPLAB IDE v6.51

File Edit Wiew | Project Cebugget Programmer  Tools  Configure

J D E’u E | Prajer zard, .. |
e, ..
Open...
Close *
Set Active Project k

4.4.2 Opening a Project

Opening a project in MPLAB IDE is accomplished with the following steps:

1. Select Project > Open, as shown in Figure 4-2.
2. Browse and locate the project.
3. Click OPEN.

FIGURE 4-2: OPENING A PROJECT

% MPLAB IDE v6.51

File Edit Wiew | Project Cebugget Programmer  Tools  Configure
Project Wizard..,
D= & |

Mew, ..
Close *
Set Active Project k

4.4.3 Compiling the Project

After creating or opening a project, it is necessary to compile it. Select Project > Make,
as shown in Figure 4-3.

A window will appear and show the progress. If there are no errors, the program can
be simulated or programmed into the PICkit 1 Flash Starter Kit software. (See
Section 4.4.5 “Programming the Device from MPLAB IDE”.
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FIGURE 4-3: COMPILE PROJECT

s MPLAB IDE
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o Mew...
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| Open...
= Stte men [ *
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= C:\Program Set Active Project
E| 5_':'““33 Fil  Euickbuid (e asm file] Al
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HeaderF Clean
Object Fil | Buid Al Chl+F10

Library Film
" Linker 5S¢ Build Opfighs... ’

Find in Project Files. ..

Save Project
Add Files to Project...
Remaove File Fram Project k
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Set Language Tool Locations. .

44.4 Simulating the Project

In order to simulate the program to see what the PIC microcontroller is actually doing
with each instruction, select the MPLAB IDE simulator debugger. Select Debugger >
Select Tool > MPLAB SIM, as shown in Figure 4-4.

FIGURE 4-4: MPLAB SIMULATION

+ MPLAB IDE

File Edit ‘“iew Froject | Debugger Programmer  Configure ‘window  Help

= Select Toal Mane
J b= | oo Clear bMemon 3 MPLAE ICD 2

T ez
- C:AProgram Files\P Hali F5 MELAD ICE 2000

= Source Files Step Into F¥
T = hELAE: SlhkdEn
i ghate, azm Sten Over ]

Once MPLAB SIM is selected, five buttons will appear on the right end of the menu
toolbar, as shown in Figure 4-5.

FIGURE 4-5: SIMULATION TOOLBAR

Jplli’r}ﬁ’f@

These buttons allow the user to:

Run code: [B]

Pause code: |E|

Single Step code, step into functions:
Single Step code, step over functions: o
Reset code:

o k0N~
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