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MPLAB® IDE v6.xx

MICROCHIP QUICK START

Quick Start

INTRODUCTION

HIGHLIGHTS

This document will show how to install the new MPLAB® IDE version 6.1x and set up
this software for debugging and programming an application into a PICmicro® MCU.
An overview of debugging capabilities will be discussed using an example application
as a guide. In addition, some related areas of the MPLAB IDE system are presented to
help you get your application finished fast.

The first section of this document guides you through the installation of MPLAB IDE on
your PC. The second section is a simple step-by-step tutorial that creates a project and
gets you familiar with the debug capabilities of MPLAB. Once you understand how to
use MPLAB to build and test your application, the last section will be of interest as
you employ other tools and want to customize MPLAB for your own debugging
environment.
» Getting Started with MPLAB IDE
» Debugging a Simple Project

- Creating a Project

- Running the Simulator

- Debugging Your Application
» What Do | Do Next?

- Programming a Device

- Advanced Simulator Options

- Using MPLAB ICD 2

- MPLAB IDE on-line help

- Workspace and Project Debug Settings

GETTING STARTED WITH MPLAB IDE

MPLAB IDE is a Windows® OS based Integrated Development Environment for the
Microchip Technology Incorporated PICmicro microcontroller (MCU) families and the
dsPIC™ Digital Signal Controllers. The MPLAB IDE provides the ability 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 be supported also. Check the release notes
or readme files for details.

* Make timing measurements with the simulator or emulator.

View variables in Watch windows.

© 2002 Microchip Technology Inc. DS51281B-page 1
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* Program firmware into devices with PICSTART® Plus or PRO MATE® Il device
programmers. Third party programmers may be supported also. Check the
release notes or readme files for details.

» Find quick answers to questions from the MPLAB IDE on-line help.

System Requirements

The following minimum configuration is required to run MPLAB IDE:

» PC-compatible Pentium® class system

* Microsoft Windows 98, Windows 2000 SP2, Windows NT® SP6, Windows ME,
Windows XP

* 16 MB memory (32 MB recommended)
* 45 MB of hard disk space
* Internet Explorer 5.0 or greater for installation and on-line help

Install/Uninstall MPLAB IDE

To install MPLAB IDE on your system:
* For some Windows OS’s, you will need administrative access in order to install
software on your PC.

* If you are installing from a CD-ROM, place the CD-ROM into the drive. Follow the
on-screen menu to install MPLAB IDE. If no on-screen menu appears, use
Explorer to find and execute the CD-ROM menu by double-clicking on the
executable file menu. exe.

* If you have downloaded MPLAB IDE from the Microchip web site, double-click on
the downloaded executable file to begin installation.

To uninstall MPLAB IDE:

» Select UNWISE32 from the Start>Programs>Microchip MPLAB IDE menu, or
» Execute the file unwise32.exe in the MPLAB IDE installation directory.
Running MPLAB IDE

To start the IDE, select Start>Programs>Microchip MPLAB IDE>MPLAB IDE. A splash
screen will display first, followed by the MPLAB IDE desktop.

FIGURE 1: MPLAB IDE DESKTOP

I 2 O ] I S T A B W/
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DEBUGGING A SIMPLE PROJECT

Create a Project

The best way to develop your application is to use projects. In this example, you will
put all the files needed to build your application in a project. Then, you will set the
project up to use a particular set of language tools.

The output of a project is a HEX file, that is loaded into memory for debugging. There
are other files generated by a project that keep track of the symbols defined in your
program and show you where your code has been put in memory.

CONFIGURE THE PROJECT

Before getting started, it is important that you have the workspace and project set up
correctly. In this example, you will use a one-to-one project-workspace model so you
will not have to be concerned with workspace management. For future reference, you
might want to refer to the last section in this document concerning workspaces and
projects.

Go to the Configure>Settings menu and choose the “Projects” tab. Make sure that all
items are checked. Then click OK.

FIGURE 2: SETTINGS: PROJECTS TAB

2=

Workspacel Program Loading  Frojects I

[V Close open source files on praject closet

¥ Clear autput window before build

¥ Save project before build

Save files before build
’Vﬁ' Yes  No " Prompt

IV Halt build on first failure

¥ Use one-to-one project-work space model

I Loy
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SELECTING THE DEVICE

You must now tell MPLAB IDE the device that you want to use. For this tutorial, we will

use the PIC18F452.

1. Select Configure>Select Device.

FIGURE 3:

SELECT DEVICE DIALOG

Select Device E

Device

IF\(N 8F452 'I

—Microchip Taol Suppart

@ MPLAB SIm {7) PICSTART Plus
@ MPLAB SIM30 @ PROMATEI
@ MPLAB ICD 2 {3 MPLAB ICE 2000

@ MPLAB ICE 4000

Ifthe device you need is not listed, orifthe
device is not supparted by the desired tool,
please check the Microchip web site for any
updates.

Yellow indicates Beta suppaort
Red indicates unsupparted.

URL: hitnJAww. micrachip.com

ok | cancel | Help

2. Select PIC18F452 from the Device pull-down list. A green light indicates that the
tool supports the selected device. A red light indicates that the tool does not
support the selected device. A yellow light indicates that the tool provides early
adopter or Beta support for the selected device.

Click OK.

DS51281B-page 4
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CREATE A NEW PROJECT

Follow the steps below to create a new project.

1.

Using Windows Explorer, create a directory in which you will create your project
(e.g., C:\MyProj).

2. In MPLAB IDE, select Project>New. The New dialog will open (Figure 4).
3. Enter a name for your new project (e.g., newproj).
4. Use the Browse button to select the path you created in step 1, or type in the
path.
5.  When the Project name and Location are correct, click OK.
FIGURE 4: NEW DIALOG
Hew |

Froject name:

Inewpmi

Locahorn:

|c:aMmei

(1] 4 Cancel

Note: The MPLAB IDE supports long files names. However, not all language
tools do. Before using long file names as paths or source file names, or
using spaces, be sure to check the constraints of your language tool.

© 2002 Microchip Technology Inc. DS51281B-page 5
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SET LANGUAGE TOOL LOCATION

Select Project> Set Language Tool Locations to confirm the location of the Microchip
Toolsuite. Click on "MPASM Assembler (mpasmwin.exe)". The full path to the MPASM
Assembler executable should appear in the "Location of Selected Tool" text box as
shown. If it is incorrect or empty, click Browse to locate mpasmwin. exe.

FIGURE 5: SET LANGUAGE TOOL LOCATION DIALOG

Set Language Tool Locations zl

— Registered T ool

MPASH Azzembler [mpasmwin, exe] ;I
- MPLAB C18C Compiler [mcc 8.exe)

i MPLIME. Object Linker (mplink. exe]
Microchip C30 Toolsuite

L MPLAE ASM30 Assembler [pic30-as.exe]
i MPLAR C30 C Compiler [pic30-goo.exe)

. MPLA&B LINK30 Object Linker [pic30-d.exe]
Microchip MPASH Toolsuite

MF bler [rmpa: =

i MPLIME, Object Linker [mplink. exe] -

r Location of Selected Tool

C:\Program Filez\MPLAB IDESMCHIP_T ools\MPASMwWIN EXE Browsze... |

ak. I Cancel | Appli |

For this tutorial, only the MPASM Assembler is required. For projects that require other
language tools, be sure to confirm the location of each tool required by the project.

Click OK after setting the necessary tools.

SELECTING THE TOOLSUITE

Before you start editing your code, you will set the language toolsuite that you will use
for your project. This allows the MPLAB IDE to tailor its operation more accurately with
regard to context-sensitive editing and file extensions.

For this tutorial, select the Microchip Toolsuite:
1. Select Project>Set LanguageToolsuite.

2. For "Active Toolsuite", select "Microchip MPASM Toolsuite". The PICmicro
language tools will appear under "Toolsuite Contents".

3. Click OK.

FIGURE 6: SELECT LANGUAGE TOOLSUITE DIALOG

Select Language Tooksuite . |

Active Toolsuite:

Toolsuite Content

MPASM Assembler (mpasmuinee)
MPLINK Object Linker [mplink. ve)

Set Taol Losations | ok | Cancel Apply
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CREATING SOURCE CODE

You can now begin developing code for your application using the MPLAB IDE editor.
Select File>New. You should now have a blank edit window open in the workspace.
Enter the example code listed (or copy and paste from this document).

title "PIC18F452 counting program"
list p=18f452,f=inhx32
#include <pl8f452.inc>

COUNT equ 0x00
DVAR equ 0x01
DVAR2 equ 0x02
org 00h ;reset vector

goto Start

org 1Ch
Start
clrf WREG ;clear W register
movwf PORTC ;clear PORTC
movwf TRISC ;config PORTC as outputs
Init
clrf COUNT ;jclr count
IncCount
incf COUNT, F ;increment count
movf COUNT, W ;
movwf PORTC ;display on port c
call Delay ;wait
goto IncCount i loop
Delay
movlw OxFF ;set delay loop
movwf DVAR2 :
DO
movwf DVAR ;reset inner loop
D1

decfsz DVAR,F
goto D1

decfsz DVAR2,F
goto DO
return

end

Once you have completed entering the code, select File>Save and save the file in the
project directory as cnt452.asm.
After you save the code, the code is shown with identifying colors for readability. This

context sensitive colorations is customizable. For more information about the editor,
see Help>MPLAB Editor Help.

© 2002 Microchip Technology Inc. DS51281B-page 7
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ADDING THE SOURCE CODE FILE TO THE PROJECT

Now that you have created the source code file, it needs to be added to the project.
1. Select Project>Add Files to Project.

FIGURE 7: SELECT INPUT FILE DIALOG

Insert Files Into Project HE

Laok in: I o MyProy j ﬁl

File name: |cnt452 am Open I
Files of type IAI\ Source Files [*.asm;*.c:”.h] j Cancel

¥ Inset files with relative paths

2. Select the file you just created and saved (cnt452.asm).
3. Click Open.

Note: Be sure to follow the naming convention of your language tools. For
example, assembler source files for the MPASM Assembler should have
the extension .asm. Not all language tools support long file names.

The newly inserted file should appear in the project pane under "Source Files"
(Figure 8). If it appears under "Unclassifiable", confirm that you have selected the

correct language toolsuite by selecting Project>Set Language Toolsuite "Microchip
Toolsuite" should appear as the Active Toolsuite. If not, select it and click OK. The file
name should now appear under "Source Files."

FIGURE 8: PROJECT PANE (WINDOW)
5 c:\HyProinewpro Mo Y

= [c\MyProfsnevsprol.mcp]
= Saurce Files
cntdbd. asm
Header Files
~ Object Files
~ Library Files
Linker Scripts

Save the project by selecting Project>Save.

TIP: You can also add files and save projects by using the right mouse button in
the project pane. Experiment by clicking the right mouse button while the
cursor is over the project path and name. Then click the right mouse button
while the cursor is over "Source Files". The menu options are different.

DS51281B-page 8 © 2002 Microchip Technology Inc.
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BUILDING THE PROJECT

Now that you have finished entering your source code, it is time to build the project.
This will compile the source code using the selected language toolsuite.

Select Project>Build All to build your project. Your file should assemble successfully.

FIGURE 9: OUTPUT WINDOW

=101x|

Buid | Findin Fies |

[

3

If your file does not assemble successfully, please check the following items and then
build the project again:

Deleting intermediary files. daone.

Executing: C:“\PROGRA~INMPLABI~IMMCHIP ~1-MPASHUIN EXE ~q ~pl8F452 CNT454 ASM ~LCNT454 LST ~eCNT454.ERR
Loaded C:\MyProj“CHT454.COD

BUILD SUCCEEDED

» Check the spelling and format of the code you entered in the editor window. If the
assembler reported errors in the Output window, double click on the error in the
Output window. This will indicate the corresponding line in your source code with
a yellow arrow in the gutter of the source code window.

Check that the correct assembler (MPASM assembler) for PICmicro devices is
being used. Select Project>Set Language Tool Locations. Click "MPASM
Assembler (mpasmwin.exe)" and review its location in the display. If the location
is correct, click Cancel. If it is not, change it and then click OK.

Upon a successful build, the debug file (* . cod or *.cof) generated by the language
tool will be loaded. This file allows you to debug using your source code and view your
variables symbolically in Watch windows.

PROJECT BENEFITS

For this one-file example, a project does not seem necessary. However, the real power
of projects comes when there are many files to be compiled/assembled and linked to
form the final executable application. Projects keep track of all of this for you.

In addition, the linking process using the Microchip toolsuite can generate more
comprehensive debugging information than the assembler alone. Only the linker, for
example, can generate information regarding local variables.

© 2002 Microchip Technology Inc. DS51281B-page 9
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Running the Simulator

Now that your project is built, you will want to check that it is functioning the way you
intended. To do this, you will need to select a debug tool. For this tutorial, we will use
the simulator.

The device you have chosen for this tutorial, PIC18F452, is supported by the MPLAB

SIM simulator. Select the MPLAB SIM simulator as the debugger by selecting
Debugger>Select Tool>MPLAB SIM.

FIGURE 10: SELECT SIMULATOR AS THE DEBUGGER

% MPLAB IDE

File Edt “iew Project | Debugger Programmer Configure Window Help

|D@ |5

0l
LClear All Memary MPLAE SIM
MPLAE 5130
MPLAB ICD 2
MPLAE EE 4000
WMPLAB ICE 2000

After you select MPLAB SIM you should see the following changes:

1. The status bar on the bottom of the MPLAB IDE window should change to
"MPLAB SIM".

2. Additional menu items should now appear in the Debugger menu.

3. Additional toolbar icons should appear in the Debug Tool Bar:

FIGURE 11: MPLAB IDE DESKTOP WITH MPLAB SIM AS DEBUGGER
“ MPLAB IDE =101 x|
File Edit Yiew Project Dah%gar Programmer Configure  \Window H_le

= Select Tool > —
ot
JDDH“}G‘ Clear Al Memory: Q%?‘@ftjblln(@}
Run F9
- [CAMyProfnefhprojme Hal =
Dutp Step Inka F7 T (=[]
- Step Over Fa =
Buid | Findlin Files Reset »
Deleting inte
done. Ereakpoints...  [F2
Executifg: C: SMCHIP ~1MMPASMUIN . EXE -~g ~plaF452 cntdG2.asm
~lentdSp. st Stopwatch
Loaded €:“MyE  Stimulus
BUILD SWCCEEL o ocechpm

Settings. .

1 MPLRY STM  [PICIEF452 o novedoe (] e

TIP: Position the mouse cursor over a toolbar button to see a brief description of
the button’s function.

The simulator is a software program that runs on your PC to simulate the instructions
of the PICmicro MCU. It does not run in “real time,” since it is dependent upon the
speed of your PC, the complexity of the code, overhead from the operating system and
how many other tasks are running. It does, however, keep track of how much time it
would take to execute your code if it were operating in real time in your application.

Other debuggers include MPLAB ICE 2000 and MPLAB ICD 2. These are external
hardware tools to run code on your application PC board. As opposed to the simulator,
these tools allow the PICmicro MCU to run at full speed.

DS51281B-page 10 © 2002 Microchip Technology Inc.
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Debug Your Application
You are now ready to run and debug your application.
RUNNING YOUR CODE

First, select Debugger>Reset. There should be a yellow arrow in the gutter of your
source code window, indicating the first source code line that will be executed.

FIGURE 12: SOURCE CODE WINDOW - AFTER RESET
B C:\MyProj\cnt452_asm _[O] =]
title "PIC18F452 counting program® I—
list p=18£452, f=inhx3z I—
#include <pl8fd5z.incs
COUNT agu [piquln]
DVAR egu O=x01
DVARZ agu 0x0z
org [u]u)s) Jreset wector
Ly goto Start
org 1Ch
Start
clrf WREZ ;olear W register
movwt FPCRTC sclear PORTC
movwEt TRIZC ;config PORTC &s outputs
Init
clrf COUNT solr count
IncCount
incf COUNT, F ;increment count
movE  COUNT, W :
movwEt FPORTC ;display on port o
call Delay swait
goto IncCount : loop
-
I{I I 4

Select Debugger>Run to run your application. You will see "Running..." appear on the
status bar.

To halt program execution, select Debugger>Halt. The line of code where the
application halted will be indicated by the yellow arrow.

You may also single step through the application program by selecting Debugger>Step
Into. This will execute the currently indicated line of code and move the arrow to the
next line of code that will be executed.

TIP: You may click on the appropriate icon on the toolbar or use the hotkey
shown next to the menu item instead of selecting the menu item. This is
usually the best approach for repeated stepping.

© 2002 Microchip Technology Inc. DS51281B-page 11
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VIEWING VARIABLES

You can see the values of variables at any time by putting the mouse cursor over their
names anywhere in the source file. A small output window will pop up to show the

current value.

Note:

The popup variable value feature can display local variables only when

the program has been compiled and linked to generate such information.
The Microchip toolsuite generates the necessary information. Others may

not.

FIGURE 13:

MOUSE OVER VARIABLE

B C:\MyProj\cnt454_azm

. =10l x|
movwE FORTC ;display on port o j
call Delay swalt
goto IncCount s loop
Delay
movlw OxFF :set delay loop
mowwt DUERP
oo DWARZ = OxEF
movwE DWVAR ;reset inner loop
o1
decfsz D[WVAER,F
goto D1
decfsz DWVALRZ,F
goto Do
return
end
-
»

DS51281B-page 12
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WATCH WINDOWS

Often you want to watch certain key variables all the time. Rather than floating the
mouse cursor over the name each time you want to see the value, you can open a
watch window. The watch window will remain on the screen and show the current

variable values. Watch windows may be found under the View menu.

1. Select View>Watch to open a new Watch window.

2. Select rorTc from the SFR selection box at the top of the window. Click Add SFR
to add it to the Watch window list. If you want to quickly advance through the list,
start typing porTC after selecting the pull down icon.

3. Select count from the symbol selection box at the top of the window. Click Add
Symbol to add it to the Watch window list.

4. Select pvar from the symbol selection box at the top of the window. Click Add
Symbol to add it to the Watch window list.

FIGURE 14: WATCH WINDOW WITH SYMBOLS
= Walch 9 =]
Add SFR IIF‘DHTC 'I Add Syrnboll DVAR 'l
Address I Symbol Name I Valuel
argz FORTC [uln}
aooo COUNT oo
ooo1 LVAR oo
[wrateh1 | Wiatch 2| watch 3] wiatoh 4 ]

You should now have three symbols in the Watch window. The file register address of
the symbols is listed first, followed by the symbol name, and finally the value of the
symbol. Now watch the symbol values change as you step through the program.

1. Select Debugger>Reset to reset your application.

2. Select Debugger>Step Into (or click the equivalent toolbar icon) until you have
stepped to the following program line:

incf COUNT, F ;increment count

3. Step one more time to see the value of counT in the Watch window change from
oto1.

4. Step twice more to see the value of porTc in the Watch window change from o
to 1.

5. Step four more times to see the value of bvar in the Watch window change to Fr.
Note that the values in the Watch window are red if they were changed by the
previous debug operation, and are black if they were not changed by the
previous debug operation

© 2002 Microchip Technology Inc. DS51281B-page 13
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= C:\MyProj\cntd52 asm
DVAR aqu ox01
DVARZ equ Oox02
org 00k rreget wvector
yoto Start
org 1Ch
Start
clrf WREG solear W register
movwf FORTC ;clear PORTC
movwEf TRIZC sconfig PORTC a=s outputs
Init
clrf COUNT ;oclr count
InzCount
inct COUNT,F ;increment count
movE COUNT, W H
movwt PORTC sdisplay on port o
call Delav swalt
yoto IncCount :loop
Delay
morly OxFF ssar Aslarr loen
mowwf DVARZ W Walch JS[=1E3

Do Add 5FR ”PDHTE v[ Add Symbal | [DvaR v[

movwf DVLR

1 Address | Symbol Name | Value I
L. decfsz DVLR,F oFaz PORTC a1
ote D1 alafals] COUNT 01
g non1 DVER FF

decfsz DVARZ,F

%] [waich 1 | Waich2 | Watch 3] Waich 4]

SETTING BREAKPOINTS

Sometimes you want your code to run to a specific location and then halt. This is

accomplished by using breakpoints. Setting a simple breakpoint is discussed here.

Setting a breakpoint using the Breakpoint dialog is discussed in the on-line help.

1. Select Debugger>Reset to reset your application.

2. Find the following line of code and use the right mouse button to click on it:
movlw OxFF ;set delay loop

3. From the pop-up menu that appears, select Set Break Point. A stop sign should
appear in the gutter next to the line.

FIGURE 16: SOURCE CODE WINDOW - SET BREAKPOINT
IncCount
incft COUNT, F ;increment count
movE COUNT, W H
movwf FPORTOC sdisplay on port o
call Delay swalt
goto IncCount :loop
Delay
movlw OxFF :set delay loop
movwf DVARZ H
oo
movwt DVLE ;reset inner loop _ILI
| <| | »

DS51281B-page 14
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4. Select Debugger>Run to run your application. It should run briefly and then halt
on the line at which you set the breakpoint.

FIGURE 17: SOURCE CODE WINDOW - BREAKPOINT HALT
IncCount
incft COUNT, F Jincrement count
movE COUNT, W ;
movwf FPORTC ;display on port o
call Lelay B =
goto IncCount ; loop
Delay
movlw OxFF ;set delay loop
movwE DVLRZ :
oo
movwt LVLE ;reset inner loop _ILI
I 4| I »

Note: You can place your cursor on any instruction line and double click to halt.
This is a “run to here” action, and is convenient when you are halted at a
breakpoint and want to run and then immediately break at an instruction
to be executed later in the code. If that instruction is never executed,
however, the application will continue to run until you select

Debugger>Halt.

TRACING CODE

The simulator trace can be used to record the execution of your program. Rather than
single step through lines of code, you can capture the code in action. Enable the
simulator trace by Debugger>Settings and choose the “Trace/Pins” tab.

FIGURE 18: SIMULATOR TRACE ENABLE

Simulator Settings

21x

Clock | Break Options  Trace / Pins | Limitations |

I~ MELA PuiFup Enabied

Trace Options
¥ TIrace Enable
¥ Break on Trace Buffer Ful

0k | camcel | sy |

There are two check boxes to control how the simulator trace collects data. When only
the top box is checked, the simulator collects data when the simulator is in Run mode.
It collects data until you halt at a breakpoint or manually stop the simulator. It will show
the last 8192 cycles collected. This mode is useful if you want to see the record of
instructions leading up to a breakpoint.

If the second button is also checked, then the trace memory will collect 8192 cycles of
data then stop collecting and halt your application at a breakpoint. This mode is useful
for seeing the record of instructions after you press run.

© 2002 Microchip Technology Inc. DS51281B-page 15
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Select View>Simulator Trace. The simulator trace shows you more information than
just the sequence of executed instructions. The trace display shows a time stamp at
every cycle, plus the data that is was read or written into file registers will be captured
and displayed.

FIGURE 19: SIMULATOR TRACE DISPLAY
_iol x|

Addr op Lahel Instruction Sh 3D DL oD Time

0000 EFOE GOTO 0x00001c e 0.00000z000 !
001c GAES Start CLRF Oxfed, 0 —=== -- QFES 00 0.000003000
0O01E 6EGZ MOVWF OxfdSz, 0 @ ——-— - QFgz 00 0.000004000
00z0 EES4 MOVOF oOxfsS4, O 000 ———— - OF94 FF 0.000005000
ODzZZ 6400 Init CLRF O, 0  ———— = oooo oo 0. 000006000
0024 ZADD IncCount INCF O, Ox1, O Qooo 0o o000 00 0.000007000
ooze 5000 MOVF O, O, O Qooo 01 OFES 01 0.000005000
00z5 BEG2 MOVOF oxfsz, o0 00 o———— —— aFsz 00 0.000005000
0Dz EC19 CALL Ox000032, O e 0.000011000°;
0032 OQEFF Delay MOVLW Oxff 00000 ——e= = OFES FF 0.000012000
o034 gEDZ MOVWF Oxz, O = ——m— = Qooz 0o 0.000013000:
0036 FEOL DO MOVOF Ox1, O = = = ool oo 0.000014000°
003& ZEO1D1 DECF3Z 0Ox1, Ox1, O 0001 FF 0001 FF 0.000015000;
oo3h EF1C GOTO Ox000038 e i 0.000017000
0035 ZEOL D1 DECF3Z 0Ox1, Oxl1, O 0ool FE 0001 FE 0.000015000 =

The display is made up of columns. On the left is the Program Counter address (“Addr”)
and the machine code value of the instruction (“Op”). The “Label” column shows any
symbolic label from your source code. Next, the disassembled instruction is shown.
The four columns to the right of the “Instruction” column show data values being read
and written to file registers:

* SA - is Source Address, the register address of read operations

» SD - is Source Data, the data read from the register

* DA - is Destination Address, the register address of write operations

* DD - is Destination Data, the data written to the register

If there are dashes in the row for these values, it means that the operation did not
access any file registers for this instruction.

On the far right is the time stamp. This can be used to measure the execution time of
routines. The time is calculated based upon the clock frequency entered in the

Debugger>Settings, “Clock” tab.

DS51281B-page 16
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If you put the cursor over the top row of the trace display where the column headings
are listed and press the right mouse button, a configuration dialog will pop up.

FIGURE 20:

SIMULATOR TRACE CONFIGURE

Addr op Lakel

Instruction

0000 EFOE

001C BAES Start
OO01E 6EBZ

0Dz0 E£ES4

002z AAOO Init
0024 ZA0O IncCount
0oze 5000

0Dzs GESZ

0oz EC19

003z O0EFF Delay
0034 (EDZ

0036 GEOL DO
0035 2ZEOD1 D1
0034 EF1C

0038 ZEOD1D1
003k EFIC

0035 2ZEOD1 D1
0034 EF1C

0038 ZEOD1D1
003k EFIC

0035 2ZEOD1 D1
0034 EF1C

GOTG 0x00001c
CLEF OxfeS, O
HOVWF Ox£s2, O
HOVWF Ox£94, O
CLRF 0, O

INCF 0, Ox1, O
HOVF O, O, 0
HOVWF Oxfs2, O
CALL 0x000032, O
HOVLW Oxff
HOVWF Ox2z, 0
HOVWF Ox1, 0
DECFSE Oxi, Oxi,
GOTC 0x000038
DECFSE Oxl, Oxl,
GOTO 0x000038
DECFSE Oxi, Oxi,
GOTC 0x38
DECFSE Oxl, Oxl,
GOTO 0x000038
DECFSE Oxi, Oxi,
GOTC 0x000038

¢

s

a

<

BRRREAREEE G

Cycle
Addr

Op

Label
Instruction

=101
Da | DI Time
777777 0.000002000
OFES 00O 0.000003000
orgz 00 0.000004000
0OF94 FF 0.000005000
0000 00 0.000006000
0ooo oo 0.000007000
OFEE 01 0.000008000
OFsz 00 0.000005000
777777 0.000011000
OFES FF 0.000012000
oooz 00 0.000013000
0oo1 00 0.000014000
0001 FF 0.000015000
—————— 0.000017000
0001 FE 0.000018000
777777 0.0000z0000
0001 FD 0.000021000
—————— 0.000023000
0oo1l FC 0.0000z24000
———= = 0.0000z8000
0001 FE 0.000027000
———= = 0.0000259000

The checked items will appear in the trace window. You can uncheck columns to
reduce clutter if you are not interested in the data in those columns. The bottom of the
pop up dialog has some entries labeled “7Probe,” “6Probe,” etc. These are for the
MPLAB ICE 2000 emulator trace and are not relevant to the simulator.

© 2002 Microchip Technology Inc.
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WHAT DO | DO NEXT?

For on-line tutorials, look under the Help menu of MPLAB IDE. Check out the various
documents that come with other MPLAB IDE components, such as the MPASM™
User’s Guide with MPLINK™ and MPLIB™. Much of the documentation for MPLAB
IDE and its components is on line, part of help system of MPLAB IDE. These following
sections will point out some of the features that were not covered in the project tutorial,
but which will be some of the areas you’ll want to learn more about.

Programming a Device

Once the application code is running the way you want it, you will be ready to
program an actual device. If you have a PIC18F452 device and one of the following
programmers, you can program the example code into the device:

*+ MPLAB ICD 2

* PICSTART Plus Development Programmer (requires PICSTART Plus firmware
v3.00 or higher, and software v3.10 or higher, which will be available with MPLAB
IDE v6.10)

* PRO MATE Il Device Programmer

To select and set up the programmer, do the following:

1. Select Programmer>Select Programmer, and select the desired programmer.
The Programmer menu items will change appropriately for the selected tool, and
toolbar items will be added.

2. Establish communications with the programmer. For the PICSTART Plus or
PRO MATE I, select Programmer>Enable Programmer. For the MPLAB ICD 2,
select Programmer>Connect.

3. Use the Programmer>Settings dialog to select the proper communications
method for your programmer. For this example, use the default memory ranges.

FIGURE 21: PRO MATE Il SETTINGS DIALOG

Programmer 2]

Memory Fanges |Voltages| SATP I Communicationsl

Pragran memory start address Im hex
Program memory end address I?fff hex

¥ Program Mermary
W Corfiguration Bitz
IV D Location

[ EEFROM Data
I | Eafitratiom b eman

QK I Cancel Lpply Help
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4. Specify the configuration bits. For this example, the default configuration bit
settings are fine. For your own application, you can specify the configuration bits
setting in your source code (recommended), or set them manually by using the
Configuration Bits window, invoked by selecting Configure>Configuration Bits.

TIP: If you set configuration bits in your source code, they will affect the
debugger operation. For example, if your source code specifies the
oscillator configuration, then the debugger will use that oscillator
configuration.

5. Click Programmer>Program to program the information currently loaded in the
MPLAB IDE into the device. The operation progress is indicated in the status bar.
Results will be displayed in the Output window under the PRO MATE tab.E.g.,

PRO MATE Error Log File

Programming
31-May-2002. 13:06:19
Device Type: PIC18F452

Programming/Verification Successful!

When the device is programmed, it is also automatically verified. To perform an extra
verification that the device programmed correctly, click Programmer>Verify.

Advanced Simulator Options

There are other characteristics of the simulator that can be configured from MPLAB
IDE dialogs.

CONFIGURATION BITS SETTINGS

Normally, the default condition of the configuration bits has the Watchdog Timer (WDT)
enabled. This will cause the simulator to reset when the internal WDT times out.

« Select Configure>Configuration Bits to bring up this dialog.

« If you click on the “Disabled” setting for the Watch Dog Timer, a selection box will

appear. Scroll down to select “Disabled” to prevent the WDT from causing your
program to reset.

FIGURE 22: DISABLE THE WATCHDOG TIMER
Conlfiguration Bits ; =1ol x|

Address Value Categqory ISett:Lng I |
Brown Out Detect Enzhled
Brown Out Voltage

300003 FF Watchdog Timer
Watchdog Postscaler

300005 FF CCP2 Mux

300006 FF Low Voltage Program a |
Background Debug Disabled
Frack Overflow Reset Enahled

300008 FF Code Frotect 00Z00-01FFF Disabled
Code Protect 0ZOOO0-O03FFF Disabled
Code Protect 04000-05FFF Disabled
Code Protect 06000-07FFF Dizshled

nnnna EE Dats FF Bead Drorect Disahled =
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DEBUGGER SETTINGS FOR THE SIMULATOR
Select Debugger>Settings to bring up the dialog to configure the debugger, which, in
this case, is the MPLAB SIM simulator.

The “Clock” tab sets the frequency of the simulator’s clock. This is important because
the time stamp in the simulator trace as well as times in the Stopwatch dialog are
calculated based upon this setting. This allows you to make accurate time
measurements based upon the actual speed of your intended application.

FIGURE 23: DEBUGGER SETTINGS: CLOCK

Simulator Settings i |

Clack. | Break Options | Trace / Fins | Limitations |

Units:
Frequency: @ MHz

£ KHz
I_ £ Hz

ok | camcel | sy |

The “Break Options” tab contains additional breakpoint features. If “Global Break
Enable” is unchecked, then breakpoints will not operate. This is useful if you have many
breakpoints inserted and wish to disable them all without clearing them. You can go
back to this dialog and re-enable when you wish to activate breakpoints again.

FIGURE 24: DEBUGGER SETTINGS: BREAK OPTIONS

Simulator Settings i ed S|

Clock  Break Options | Trace / Fins | Limitations |

I Global Break Enables
¥ | StackEnable

@ Break on Stack Full/Under flow

Stack Optiohs
™ Disable Stack Full/Underflow wamning
" Reset on Stack Full/Under flow

B DT et
| Feset on WOT Hmesut

ok I Cancel | Lpply |

WDT DD[iDﬂS“
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The “Limitations” tab details any limitations the simulator has compared to the actual
device being simulated. General limitations are shown in display on the tab.

FIGURE 25:

SIMULATOR SETTINGS: LIMITATIONS

Simulator Settings

Clock | Break Dplinnsl Trace / Ping  Limitations |

21x

Device

IP\E1 8F452

Nat all peripherals have support far simulation.
Serial 1/0 is not simulated.

Click. ‘Details' for additional information.

o |

Cancel | Apply |

Press the Details button to show specific limitations of the device being simulated.
From this display you can also access help on general limitations related to the

simulator.

FIGURE 26:

SIMULATOR SETTINGS: LIMITATIONS

E? MPLAB SIM Simulator

o e = S

Hide  Back Forward Home  Frint

=1oi x|

Contents  Index |§aarch| E\ﬂssawl

Type in the keyword to find.

[EIM_18F452

SIM_18F458

SIM_if5094G

Simulator

SLEEF

Special Registers —
Speed

Stack =

Display

General Limitations

» MPLAB SIM is a discrete-event (as opposed

to real-time) simulator.

= Interrupt latency may not be accurate.

= VWeak pull-ups on ports not implemented

+ Depending on device

s Timerl increments on RCO, not RC1,

for Timer1 enabled.

Serial KO (i.e., USART, I2C, SPD) is
not supported in sirmulation. As a
result, the SSPETAT register has
been made readable and writable
AJD conversion time is not
completely simulated across
frequencies

PWI output resolution is limited to 1
Trw

=

Hl
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Using MPLAB ICD 2

This section is intended to be a quick overview and a look at some of the dialogs that
have changed from v6.00 to v6.10. For more on using MPLAB ICD 2, refer to the
MPLAB ICD 2 Quick Start Guide (DS51268).

After you have MPLAB ICD 2 hooked up to your PC and your target is powered as
recommended in the MPLAB ICD 2 documentation, you may select the ICD as either
a debugger or a programmer.

To select MPLAB ICD 2 as a debugger, use Debugger>Select Tool>MPLAB ICD 2.

To select MPLAB ICD 2 as a programmer, use Programmer>Select Programmer>
MPLAB ICD 2.

Note: When MPLAB ICD 2 is used as a programmer, it is recommended that it
be disabled as a debugger, and vice versa.

MPLAB ICD 2 COMMUNICATIONS SETUP
The dialog to set up the communications is on the Debugger>Settings
“Communication” tab.

FIGURE 27: MPLAB ICD COMMUNICATIONS SETTINGS
|

Power | Program | Yersiohs I
Status Communication | Limitations

Com Port B aud Rate
[ B7ROD

oK I Cancel Apply Help
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MPLAB ICD 2 OPERATING SYSTEM UPDATE

When first using MPLAB ICD 2, and when updating to a new version of MPLAB IDE,
check to see if there is a new version of firmware. Incorrect versions may cause
communications problems so make sure that the current versions are installed. If in
doubt, look at the README document for MPLAB ICD 2.

To install the latest firmware select either Debugger>Download ICD 2 Operating
System or Programmer>Download ICD 2 Operating System.

You should see successful initialization in the Output window. Otherwise, check your
connections and try again. See MPLAB ICD 2 on-line help for troubleshooting
information.

FIGURE 28: MPLAB ICD 2 OUTPUT WINDOW

Build | Findin Files MPLAB LD 2 |

Target Device PIC18F452 found. revision = O=d :J
Reading ICD Product ID

Running ICD Self Test
Passed

Setting Vdd source to target

Setting Vdd source to target

[ | | ;Ij

MPLAB ICD 2 PROGRAMMING OPTIONS

Control of programming is from the Settings dialog, Program tab.

FIGURE 29: MPLAB ICD 2 PROGRAM SETTINGS
1ICD Debugger |
Status I  Communication I Limitations I
Fower e Progra I Wersions
— Select Mermaries — [ Program Options
I Program I~ Freeze on Halt
¥ Configuration I+ Erase all before Program
I EEFROM — IDe and Checksum
o Checksum  [DxACOD
L] Eatzrad ™ Use Checksum as 1D
— Program Memory Addresses - External Memony Addresses
[hewx] [hex]
Start IUHU Start I
End IUx?BF Erd I

Full Hangel Full Hangel
= Bootloader

Weer b emon Foutines

I Bronwse. I

ak I Cancel I Apply I Help I

When you have selected MPLAB ICD 2 as a debugger, the “Configuration Bits” will
always be selected in the “Program” tab. This is because some of these bits need to be
written to enable the in-circuit debug features of the target device.

When you have selected MPLAB ICD 2 as a programmer, you have full control over the
configuration bits.
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The “End” program address can be set lower than the full range of the device to speed
up downloading, as shown in the dialog. Press the Full Range button to ensure that
the entire program gets loaded into program memory.

MPLAB ICD 2 RESERVED MEMORY AREAS

Some of the memory window displays in MPLAB IDE will look different when using
MPLAB ICD 2. Areas that are reserved will show with “RR” or “RRRR.” This is an
indication that the device has memory at these locations, but it is not available while
using MPLAB ICD 2 as a debugger.

FIGURE 30: MPLAB ICD 2 RESERVED PROGRAM MEMORY AREAS

[ Program Memory =lal=
Line Address Cpeode Disassembly -
16090 7DEBE FFFF HOP
16091 7DE4 FFFF HOP
16092 TDE6 FFFF HOP
16093 TDES FFFF HOP
16094 TDEL FFFF HOP
16095 TDEC FFFF HOP
16096 7DEE RRER
16097 TDCo RRER

—
16095 TDCE RERE s
1| »

Opcode Hex" Machine Symbolic:l

MPLAB IDE On-line Help

The MPLAB IDE comes with extensive on-line help, which is constantly being
expanded. If you have questions while using MPLAB IDE, be sure to check the on-line
Help for answers. Most importantly, the on-line help lists the support limitations that
exist for a particular tool in its support of a particular device. Always try to review this
section before working with a new device/tool combination.

FIGURE 31: MPLAB IDE HELP MENU

File Edit View Project Debugger Programmer Configure  Window | Help

J O & E | % [ E ‘ é ? Projects and ‘Woarkspaces

MPLAB [DE wE. k% Tutarial
Iigrating from MPLAB IDE w5 xx

tPLAB IDE Help
MPLAE Editar Help

Microchip Language Tools Help  »
dsPIC Language Tools Help

MPLAE SIM Help
MPLAB 518430 Help

MPLAB ICD 2 Help
MPLAB ICE 2000 Help

PRO MATE Il Help
PICSTART Plus Help

About MPLAB IDE. .
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MPLAB IDE Help covers all aspects of MPLAB IDE and all the Microchip Tools. It also
directs you to other types of assistance, such as the Microchip Update Notification

system.
FIGURE 32: MPLAB IDE HELP DIALOG
g? MPLAB IDE Help o ] 1
8 < = 7ol &
Hide Back Fomward Horme Print HelpOnHelp

Conterts  |ndex |§earch| ﬁlossaryl

Update Notification

Type in the keyword ta find:

Service

|U pdate Motification Service

Single Projects ;l . . . . X
Special Function Fegisters Menu Microchip provides a customer notification semvice

Special Furction Registers Window to help our customers keep current on Microchip
Stack Return Address products with the least amount of effort. Once
Status Bar you subscribe, you will receive email notification
l:g‘fh:{i’w Taols whenever we change, update, revise or have
Tools Menu - w5, errata related to that product family ar

Tree - Project development tool you have selected.

Click on the Customer Change Maotification link

iLindate Nobhicahon Serice | on the Microchip website. From there you may
HS_E! |[é Mel:nﬂrytDla‘Dg register and select the product groups and

sing Breakpaoints 2 2
Using Diebu Windows | product categories about which you want to

receive notifications

Likyplly | You may return to this location on the web site at -l

any time to chanoe vour selected product

Workspace and Project Debug Settings

It is important that you understand the difference between the MPLAB workspace and
MPLAB projects.

The MPLAB workspace is the desktop area in the MPLAB IDE application window. The
workspace remembers which windows are open, which PICmicro device is selected,
which debugger and programmer is being used, and how the hardware tools are
connected to your PC. Generally, the workspace needs to be set up before you start
making a project.

Projects are opened in the MPLAB workspace and they contain your source files, how
to build them and which tools are used to build them. Projects are portable and can be
moved to different directories or to a different computer, but the workspace is unique to
your PC.

It is possible to have multiple projects in your workspace, but you can only have one
workspace open in MPLAB IDE at a time.
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The Configure>Settings menu allows you to fine tune your debugging desktop
workspace on MPLAB IDE. You do not have to change anything from the default
settings for the Quick Start in this document, but you should be aware of these settings
in case you want to change them later.

FIGURE 33: SETTINGS MENU SELECTION

Programmer | Configure  window  Help
e Select Device. .
(e

Configuration Bits. .
External Memony..
1D bMemaory...

The first thing you will see is the left tab on this multiple tabbed dialog, named
“Workspace.”

FIGURE 34: SETTINGS: WORKSPACE TAB

"Workspace | Prograrn Loading| Proiects'

[V {Relnad last workspace at startup

IV Save files before winning the debugger

[ Remave breakpaints upon importing a file:

Recert fils list contains: |1 1] filez
Recent workspace list |4 workspace

Ok I Cancel Lpply

The “Workspace” tab on the Configure>Settings dialog is used to do these things:

« Start from your last workspace when entering MPLAB IDE. This is useful if you
want to continue working on your project where you last left off.

» Save all your text files before starting emulation or simulation. This ensures that
your work will be saved and any changes recompiled into your application before
you start debugging.

* Remove breakpoints when you import a HEX file. Typically this is the desired
action, but if, for some reason, you are making small changes to code manually
and then reloading the HEX file, you might not want to clear all your breakpoints.

Note: The main reason for importing a HEX file is to program a device with
previously compiled code. Every project produces a HEX file when it is
built.
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The “Program Loading” tab allows you to choose between clearing various areas of
memory when a new program is loaded.

FIGURE 35:

SETTINGS: PROGRAM LOADING TAB

\Workspace  Program Loading | F‘roiectsl

21 x]

(¥ Clear memory before bulding a projeck

" Clear memory after successfully building a project

[V Clear program memary upan loading a program
I™ Clear configuration bits upon loading a program
I™ Clear EE data upor loading & program

™ Clear user 1D upan loading a program

14 I Cancel

Lpply

The “Projects” tab on the Configure>Settings dialog has additional controls to
customize actions when projects are built.

FIGURE 36:

SETTINGS: PROJECTS TAB

Wurkspacel Frogram Loading Projects |

[¥ iClose open sowce files on project close

[V Clear output window hefore build
[¥ Save project before buid

Save files before buid
’75' Yes Mo

" Prompt

[V Halt buid cn first alure

[¥ Use oneto-one project workspace model

2l

’TI Cancel fipply
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This tab determines actions related to projects. These are the default settings, and it is
recommended to keep these settings. Unchecking some boxes may result in loss of
edited material if you are not very careful. The bottom selection “Use one-to-one
project-workplace model” is related to how MPLAB IDE treats projects. When this is
checked, the workspace allows only one project and, for all practical purposes, the
workspace is the same as the project.

Note: If this box is unchecked, then the workspace can contain more than one
project. This is useful if you are building an application “a block at a time,”
where different areas of code are compiled into separate memory blocks.
You might have a project, for instance, that has a bootloader and the first
version of your application. The bootloader is independent of the
application, and will be used in the future to download an updated version
of your application. Only one project is active at a time. To activate a
project in a multiple project workspace, put the cursor on the project in the
Project window and use the right mouse button to activate the current
project.
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NOTES:
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