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Getting started with MPLAB

(PIC assembler and simulator)
for PIC12F508 assembly language
programming

ENGR 4250 Fall 2006 Michael A. Covington

Key idea behind MPLAB: You're not just creating an .ASM file for
your program. You're creating a project (MCP file), which tells the
computer which ASM files are involved (there could be several) and
other settings. MPLAB can also work with C and other programming
languages.

NOTE: If MPLAB won’t start and you get the message “Access
Denied,” it's because you don’t have permission to write in C:\Program

Files\Microchip. MPLAB requires us to violate normal Windows security
practice by allowing ordinary users to write in Program Files.

Creating your program:
Go to Project and choose Project Wizard.

Project Wizard El

Welcome!

Thig wizard helpz vou create and configure a new MPLAR
project.

To continwe, click Nest.

[ Mest> |[ Cancel ] [ Help
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Select the device (PIC12F508).

Project Wizard
Step One: r.‘
Select a device %/{@}

Device:

< Back " Neadt > ][ Cancel l[ Help

Select Microchip MPASM Toolsuite.
If there’s a red X showing anywhere, MPLAB needs to know where the
tools are, namely C:\Program Files\Microchip\MPASM Suite. Don’t mix

up MPASMWIN with MPASM.

Step Two: r'h
Select a language toolsuite %/{’@}
Active Toolsuite: ' Microchip MPASM T oclsuite i

Toolsute Contents

MPLINK Obiect Linker (mplink.exe)
MPLIB Librarian [mphb.exe)

Help! My Suite lsn't Listed! ] D Show all inztalled toolsutes

[ < Back “ Nest » ][ Cancel ][ Help
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Give your project a name and say where you’re going to put it.

Project Wizard

Step Three:
MName your project

Froject Mame

| myfirgt

Project Directany

Fa;,@

|C:\Documents and Settings‘\MichaelMy Documents\PIC

| | Browse... i

X

[ <Back [ N>

] [ Cancel ] ’

Help

|

Next, Project Wizard offers to add some files to your project. We're
going to skip this window and use a much better user interface to add

files at the next step. So just click Next at this screen:

Project Wizard

Step Four:
Add any existing files to your project

fmt -
1 .emacsd
[ Adaptec
1 Admin cripts
1 AdDE2
] BRAMTLEY
T T
1 Documents and Settin
(1 DOERR <

¥

[:l eMmacs -
{1 epzon L
| *

|

Check the box to copy the file to the
project directory. Click the filename to
edit the name of the local copy.

[ <Back [ MNext>

l [ Cancel ] ’

Help

|

Give final approval, and your project will be created:
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Project Wizard F>__<|

. Summary

Click. Finizh' to create the project with these parameters.

Praject Parameters

Device:  PIC12FR03

Todlzuite:  Micrachip MPASM Toclzuite

File: C:ADocuments and SettingsiMichaelhky

A new workspace will be created, and the new project added
to that workspace.

< Back “ Finish |[ Cancel ] [ Help

Now you have an empty project with no files in it. You must create
or add an .ASM file in order to have something assemble. We’ll get to
that. Here’s what an empty project looks like:

B myfirst.mcw |Z §| E|

= 1 myfirst.mcp*
(L1 Source Files
(1 Header Files
(L Object Files
3 Library Files
[ Linker Scripts
(L1 other Files

(2] Files |*l;! Symbols

As a first step, adding a linker script to your project is strongly
recommended. This tells the MPASM suite to use a more modern
method of generating your .HEX file which will get around an old 62-
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character limit on path lengths. If you skip this step, you can still
assemble your file provided the full path to it
(C:\Documents...\...\etc.) isn’t too long.

Let’s add the linker script now. Right-click on Linker Scripts,
navigate to C:\Program Files\Microchip\MPASM Suite\LKR, and pick
the file that matches your processor. Check “System” so MPLAB will
know you want to use the “canned” linker script without editing it.

Add Files to Project

Look in: | I3 LKR + QX e E-
10F208ikr 12c67LIkr 12508 lkr 12f535lkr
107220 lkr 12¢672.Ikr 12509 lkr 12f675.lkr

I

|
10F222.lkr 12ce518.kr 12510 lkr 12F&751 ke |
12508, kr 12ce519.kr 12615 lkr 12683 Ikr |
12c508a. ke 12ce673.kr 12629 lkr 12f683.lkr |
12509, kr 12ce674.kr 1266251 kr 1652, lkr |
12509z, kr 12cr509a.lkr 12635 lkr 1654, lkr |

£ 3
File name: 12508 Jkr
Files of type: | Linker Scripts (* kr) v

() &t - Let MPLAE IDE guess

(1 User - Filels] were created ezpecially for this project, use relative path

(®3 5 nstem - File[s] are external bo project, use absalute path

(An alternative is to use Windows to make a copy of 12f508.lkr into
your project directory, then add the copy. That may be wiser in the
long run.)

Now it’s time to create or add an .ASM file. Right-click on Source
Files, navigate to your .ASM file, and add it. Or choose File, New,
type in at least part of the file, save it, and then add it. When you’re
done, your project will look like this:
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B myfirst.mcw E]E| |E|

=] D myfirst.mcp®
=20 Source Files

: myfirst.asm
([ Header Files
(L1 Object Files
[ Library Files
-/ Linker Scripts

. [2] 12f508 1k
([ other Files

(2] Files || *% Symbols

Now you have a working environment with an editor for your file, and
the file is shown in the contents of the project. To open your .asm file
if it's not already open in the editor, just double-click on it.

Here is a very simple program you can type in:

; Very simple PIC12F508 program

processor 12F508
include <p12f508.inc>

__config _IntRC_OSC & _WDT_OFF

org 0
clrf GPIO ; all outputs := 0
moviw b®"11111110"
tris GPIO ; lowest bit of GPIO becomes an output
bsf GPI10,0 ; bring GP10 bit 0 high
X goto X ; endless loop
end

With this open in the editor, here’s your project:
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a myfirst - MPLAB IDE v7.41
Eile Edit View Project Debugger Programmer Tools Configure Window Help

|D g|3¢,‘a|§,ﬂw@|mkwf~g%ﬁ|@u|0hecksum Oxee20

W myfirst.mew E\E“E

= 3 myfirst.mep*
E-@ Source Files
- myfirst.asm
(20 Header Files
@ Object Files
Library Files
ED Linker Scripts
L2 12rs08.0ke
[ other Files

B C:\Documents and Settings\Michael\My Documents\PIC\myfirst.asm*

i ; Very simple PIG12F5088 program
[27 Files | *2 Symbolg

processor 12F508
include <{p12f508.inc>

__config _IntRC_OSC & _WDT_OFF

org B
clrf GPIOD ;5 all outputs := @

mnovlw b*11111118°
tris GPID ; lowest bit of BPIO becomes an output

GPID,B ; bring GPIOD bit @ high

= ; endless loop

PIC12F 508 W0 zdoc bank 0 Ln 20, Col 1 INS WR

Save your program.
Assemble it by pressing F10.

When your program assembles successfully, you’ll get output like this:

Build | Wersion Contral | Find in Files |

bake: The target "CA\Documents and Settings\Michaehdy Documents\FICmdirst.o" is out of date.
Executing: "CAProgram Files\MicrochiphMPASM Suite\MPAsmWinexe" /g /p12F508 "myfirstasm" /1"m
bake: The target "CADocuments and Settingsihichashhy Documents\FICymyfirst. cof' is out of date.
Executing: "CAProgram Files\MicrochiphPASM SuitedtFPLink exe" "CAProgram Files\Microchip\hPA~L
HPFLINE 4.04, Linker

Copvright {D} 2006 MHicrochip Technology Inc.
Errors

HP2C0OD 4 .04, COFF to COD File Converter
Copyright {c} 2006 Microchip Technology Inc.
Errors

HP2HEX 4 .04, COFF to HEX File Converter
Copyright {c} 2006 Microchip Technology Inc.
Errors

Loaded ChDocuments and Settings\kichaehbdy Documents\PICymAfirst.cof.
BUILD SUCCEEDED: Thu Aug 03 17:34:40 2006
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Here’s what the messages mean:

“myfirst.o is out of date” — Your program has changed since the last
time it was assembled, so it’s going to be assembled now.

“myfirst.cof is out of date” — Same thing. The .o file and then the .cof
file and finally the .hex file are the products of assembly and linkage.
(Linkage means putting together subroutines that were in separate
.ASM files.)

If there is an error message about the COD file, ignore it. COD files
can’t contain long paths (“C:\Documents and Settings\...\...\...”)

above a certain length. If you are fastidious, you can go to Project,
Build Options, MPLINK, and check Suppress COD File Generation.

Simulate your program
Go to Debugger, Select Tool, MPLAB SIM.

Go to View, Special Function Registers, so you’ll be able to see the
output port. (You can also view several other things.)

Then run the program using the buttons at the top right:
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Single
Halt Run step Reset

& MPLAB IDE v7.20

File Edit Yiew Project Debugger Programmer Tools Configure  Window Help

D B 82| o | R

B myfirst.mow |:||E| |z|

I U:\MY DOCUMENTS\PIC\MY FIRST.ASM

processor l6£84
include “pleffd. incs
__config _RC_0SC & _WDT_OFF & _DWRTE_ON

org 0

movlw E'00000000°
tris PORTE

movlw E'0000000L"
movwf PORTE

goto fin

end

M Special Function Registers

Address © SFE Name Decimal Binary

WREG aooooool

aooo INDF
aool THRO aooooooo
aooz PCL aooooooo
aoos STATUS aoo1i000
aoo4 F3R aooooooo
aooooooo

o006 "ORTE
EEDATL 0 oooooooo
EELDE 0 oooooooo

MPLAE SIM PIC16FE4 pc:0 Wl zdoc bank 0O

(This picture is from simulation of a different program on a different
CPU than the preceding example.)
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Program your PIC

Connect the PICSTART Plus to the serial port and power it up.

Go to Programmer, Select Programmer, PICSTART Plus.

Go to Programmer, Enable Programmer.

(Ignore an error about the PICSTART Plus needing to be updated.)
Go to Configuration and make sure

Select Device and Configuration Bits are correct.

(They should agree with the __ config statement in the program and
the selections you made earlier, but please double-check.)

Insert the PIC in the PICSTART Plus.
Go to Programmer and program or verify your device.

Insert the PIC in the breadboard and see if it works!

When you finish

Be sure to “Save Workspace” (under File) as well as saving your
assembly language program.



