MICROCHIP

An Introduction to the
MPLAB®
Integrated Development
Environment

This seminar is an introduction to the MPLAB Integrated Development
Environment.

My name is Darrel Johansen and I'm a manager for the Development
Systems Group here at Microchip Technology.
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MPLAB IDE is a software program that runs
on your PC to provide a development
environment for your embedded system
design.

www.microchip.com/mplab

An Introduction to MPLAB IDE

What is MPLAB IDE?

MPLAB IDE is a software program that runs on your development
environment for your embedded microcontroller design.

You can download MPLAB IDE for free at microchip.com/mplab.
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’ﬂiﬁ%ﬂ!ﬁ' Design Cycle
|
1. High Level Design
2. Software Coding
3. Generate Executable
4. Test
5. “Burn” into Device

The design cycle for developing an embedded controller application is:

1) Do the high level design — From the features and performance desired,
decide which PICmicro or dsPIC device you need, then design the
associated hardware circuitry.

2) Knowing which peripherals and pins control your hardware, write the
software. Use either assembly language, which is directly translatable into
machine code, or using a compiler that allows a more natural language for
creating programs. With these Language Tools you can write and edit code
that is more or less understandable, with constructs that help you organize
your code.

3) Compile or assemble the software using a Language Tool to convert your
code into machine code for the PICmicro device. This machine code will
eventually becomes firmware, the code programmed into the microcontroller.

4) Test your code. Usually a complex program does not work exactly the
way you might have imagined, and “bugs” need to be removed from your
design to get it to act properly.

5) “Burn” your code into a microcontroller and verify that it executes correctly
in your finished application.

This seminar will show you how MPLAB can do steps 1 through 4.

Step 5 will require some hardware and will be covered in another seminar.
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M.ﬁm First Project
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e Create Project
e Build Project

e® Test Code with Simulator

An Introduction to MPLAB IDE 4

This_exercise will show you how to put together a project framework, how to build an
application, and

how to test it with the simulator to verify that it works as expected.
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After you have downloaded and installed MPLAB IDE, you can start it up,
and you'll see a standard windows graphical user interface...
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with menus...
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toolbar icons...
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... and a status bar.
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. Welcome!

Thiz wizard helps you create or configure a new MPLAE IDE
project.

To continue, click Nest.

< Back I MNext > I Lancel

B I T I I =5
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0T | B oo |

To get started, we'll use the Project Wizard, which is selected from the
Project menu.

Many of our development boards and starter kits come with finished projects
that you can load and examine.

The Project Wizard makes it very easy to set up a new project.
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Project Wizard

Step One:
Select a device

Device:

< Back I et » I Lancel
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b s F0 enovee |

The first thing the wizard asks for is to define which processor you are using.
We’'ll use one of the 16-bit dsPIC Digital Signal Controllers for this project.
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Project Wizard

Step Two:
Select a language toolsuite

Active Toolsuite: Microchip C30 T oolsuite

i~ Toolsuite Contents

MPLAE ASH bl

mbler (pi
MPLAE C20C Compller [pi

PTr—"

MPLAE LIME30 Object Linker (pic30Hd.exe)
AP b am el e dmim WY e e

i~ Location
IC:\Proglam Files\Microchip\MPLAB C304binpic30-as. exe Biowse.

[~ Store tool locations in project

Help! My Suite lsnit Listed! | ™ Show allinstalled tookuites

< Back | Mest > I Cancel

r T SR [ ST I T
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bbb B0 denovee |

If you have installed any C compilers, they will show up in this list. If not, you
may only see the free assemblers that come with MPLAB IDE. Note that all
of Microchip’s C Compilers can be downloaded for free evaluation.
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Project Wizard ) _[

Step Three: EE
Create a new project, of reconfigure the active project? /{‘,@}

—{* Create Mew Project File
C:4My DocumentssMPLAE Project Folder\Project<iProject Browse. I

= Becanfigure Active Project
{7 Make changes without saving

 Save changss fo eﬁist\mg project file

’7(" Save changes to anather project file

I Biowse.

Cancel I Help

[T w0 [ pebskE0 Beovee | [ [ ] {=r]
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Next we’ll browse to the folder to store our project and name it “ProjectX.”
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Project Wizard

Step Four:
Add existing files to vaur project

Mehip Telephones tet d
[ Microchip Technology” Add >
- wvssverscc o

=] MPLAB Project Folder T
-] DMCI_PICTS

{1 First Praject
] More Projects
Fiomcy

R |

< Back I Mext > | Cancel | Help |

= T S G | e "
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We have already written the code for this project, so we simply add them to
our project, selecting them from the left file listing...
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Project Wizard x|

Step Four: EE
Add existing files to vaur project / j{é}
] Mchip Telsphones tet & '
g B
Microchip Technology
YSEVELSCT o

=] MPLAB Project Folder T
-] DMCI_PICTS -

{1 First Praject
{21 More Projects

R

Mext > | LCancel |

[ peicoemsgan | pebsbw0 Benevee | [ | [ [
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14

...and pressing the “Add>>" button...
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Project Wizard x|

Step Four: EE
Add existing files to vaur project / j{é}

Mchip Telephones.tt A A;C:\My DocumentsiMPLAB Project
+<[B) Mirochip Technology” M A\ CAMy DocumentssMPLAB Praject
-[B vssversoo A C:Ay DocumentsitPLAB Projec!

=] MPLAB Project Folder T
-] DMCI_PICTS

{1 First Praject
] More Projects
Fiomcy
delay.c

R |

< Back I Mext > | Cancel | Help |

I~ ] HecEEETIn | ebsbEO Henevze | [ ] ST
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... to make them show up in the right pane..

If you had not written any code yet, you easily can add files to the project
later.
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Project Wizard

. Summary

Click *Finish' to create/configure the project with these
paramneters.

Praoject Parameters
Device:  dsPIC33FJ25BGP710

Tooksuite:  Microchip C30 T oolsuite

File: C:AMy DocumentssMPLAB Project

& new project will be created and added to the curent
workspace. Mote that the selected device applies to all
prajects in the current workspace.

< Back I Finish I Cancel

r T e i I T
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And that’s all there is to creating the project. The summary screen tells us
that we’re using a dsPIC33 processor with MPLAB C for the PIC30 (also
called C30), and that the project is in a folder on drive C:.
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= EI ProjectX.mcp
E (23 Source Files
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& Object Files
(2 Library Files
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.10 other Files
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When we exit the project wizard, the project window will look like this.
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If the project window is not shown, pull down the View menu and select the
project window.
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File Edit %=w - Project Debugget Programmer Tools Configure  Window Help
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=loix|

= D ProjectX.mcp
=23 Source Files

init_device.s
main. ¢
E:l Header Files
& Object Files

(2 Library Files
[ Linker Seript
.20 Other Files
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In order to test the code, we need a debug tool. MPLAB SIM is a debug tool.
It is software simulator that can be used to test code on the PC.
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File Edit =W Project | Debugger Programmer Tools Configure “Window  Help

| G | %G s | [Debug Do S HBO
I

Clear Memory

ProjectX.mcw Run Fa

Animate
= [ Projectfmep | Hal s
-0 Source Files  Step Into F7
delay.c Step Over F&

init_devic 20 out

3
main.c i

- Header Fles Breakpoinl
(21 Obiject Files -
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<[ Linker Script
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Stopiwatch
Complex Breakpoints
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Select the Debugger Tool pull down menu...
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Clear Memory 3 1 MPLAB 1D 2
e
= || frnate 4 MPLAE ICE 2000
= (] Project¥.mcp Halt (7] 5 REAL ICE
-0 Source Files | Step Into FZ 6 PICkL 2
delay ¢ :Eﬁp.g":f g3 7 MPLAB ICD 3
init_devit - eDt ! , | BPICazStarerKi:
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-[[ Header Files Ereakpoints. .. F2
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..scroll over to “Select Tool” and the submenu will pop up so we can select
“MPLAB SIM.”
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W projecttmen I

= EI ProjectX.mcp
£ 23 Source Files
delay.c
init_device.s
: main.c Buid | version Control | Find in Fies |
Headst Files ek R e a L h Ly Ty e e D ..J,.Jd
fined i

L@ Obisct Files Preprocessor symbol "__DEBUG is de
(0 Library Flles Mon Mo 03 08:5%:47 2008
I ke e BUILD SUCCEEDED
o

“..[2 Other Files
4

[T eecwrmmeenn [ s | [l i [ st )
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Now we can build the project by selecting “Build Project” under the project
menu pull down...

Page 22



M..:?o;:,..., . Build Project

WebSeminars

Fie Edt Project Progrartrner Took Cotfigus Wik Helo
D@H TRE SANIR 2 | [oon o sRLO|

W projecttmen I

= EI ProjectX.mcp
£ Source Files
delay.c
[E] init_device.s
i main.c Build
Header Files
- [ Object Files
[ Library Files
/0 Linker Seript
[0 other Files

BUILD SUCCEEDED

4
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... or use the Build All icon from the tool bar. The output window will pop up
and tell us if the project built correctly.
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a ProjectX - MPLAB IDE

Fle Edt Wiew Project Debugger Programmer Tools Configure Windop  Help

|DEE i@ [(SAB A8 7 b o sHEO g | runw B

ProjectX.mcw
int main (woid)

= [ Projectx.mecp F
- Source Files long 1,3

@)| | nrangeRetreshExauple = 0
nFlatCnt = 0;
nVall =0

nVals = 1loz4;
nbataPoints = 0;
(23 Linker script niteplal = 0:
Double L[ Other Fil nHalfiave = 0;
...... e nSinValz = 0:

nSinval = 0;
lick nHypValCont = 0;
clic PDMEIInit = 1;
00 Fies [ % Smbck o_nMaxduplitude = 1024;

¢ nSteplult =1:

g §35repCnt =il

_stepoount - 0;

for (i=0, 3=32; i < sizeof ArySauples) /sizeof(int); it+)
{

ArySawples(i] = 3

if (i o+ 0 464 % 32 == 0)

( o

An Introduction to MPLAB IDE 24

If we double click on the file named “main.c” in the project window, it will
open in the programmer’s text editor window. Here, we scrolled down to the
function, “main.”

Using the right mouse button, we set a breakpoint two lines into the function,
as indicated by the red symbol with a “B.”
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File Edit Wiew Projsc Programmer  Tools  Configure  Window  Help

Project:

cw

= L Projectimcp
(3 Source Files
delay.c

) | nrangeRefreshEBxample - 0;

i nFlatCnt J
i-.[1] Header Files s
(21 object Files nUall
(3 Library Files nbataPoints
(23 Linker Seript nEtepVal
™ i nHalfiave
“..[0 other Files st
nfinval = 0;
nHypWalCont
bDMCIInit

(1 Files | %% ymbals o nMexiuplitude

g_nSteplult

4_838tepCnt

g_stepoount

for (i=n,
1
ArySauples(il = 3:
Aif (4 > 0 &a i b 32 == 0)

. =i

3=3Z; i < sizeof (ArySamples) /sizeofiimt]; it+)

An Introduction to MPLAB IDE

Next we select “Run” from the Debugger menu...
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# Projectx - MPLAB IDE

File Edit view Projsc Prorammer  Tools

Run To Breakpoint

Or_

Configure Windaw Help

= L Projectimcp
(3 Source Files

. delay.c

init_device.s

main.c

. [ Header Files

“..[0 other Files

[ Fies | %2 Symbols

long i,3;

4_838tepCnt
g_stepcount
for (i=0, j=32;

1
ArySauples(i]

1

) | nrangeRefreshEBxample - 0;
nFlacCnt = 0, [ |
nvall =0
nVal3 = 1024
nbataPoints = 0,
nétepVal = 0;

riHalfWave 0;
nEinVald =0
nginval = 0;
nHypValCont = 0;
EDNCIInit = L.
g_rMaximplitude = 10Z4;
g_nSteplult =1

if (4 >0 6544 32

< sizeof (ArySamples| /sizeof (imt); it+)

st

=1

01

An Introduction to MPLAB IDE
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... or the green arrow on the tool bar.
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File Edt Wiew Projeck Debugger ) Ffogrammer Tools Configure Windop  Help

|DEH smB [ SMA® AR ? ||y -0 S HEO|S 0 |emep RO

Projecti.mcw B [ 3| I J [
int main (e
= [ Projectx.mecp F 3

- Source Files long i,3;
delay.c
nit_device.s
e nrangeRefreshixauple = 0
faln.g nFlatCnt =0 J
(20 Header Files nVall = 0;
(2 Object Files nrald = 1074;
Library Files nDataboints = 0;
Linker Script el Tl
her Fil nHal filave = 0;
ouherhles nSinValz = 0:
niinval = 0;
nHypValCont = 0;
bBDMCIInit =1;

(1 Files | ¥ Symbols o_nMaxknplitude

g nitepult

won
-

g S3Sveplnt

g_stepcount.

for (i=0, 3=32; i < sizeof ArySauples) /sizeof(int); it+)

{

ArySawples[i] = j;
if (i » 0D a8 i % 3Z ==0)
[ o
v
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Now we can single step through the code from our breakpoint. Use the
Debugger menu pulldown ...
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M ProjectX - MPLAB IDE
File Edt

Yiew  Projec

Configure  windo@ * Help

Set Initial Breakpoint

= [ Projectx.mecp
- Source Files
delay.c
it_device.s
2] main.c
[ Header Files
(2 Object Files
[ Library Files
(23 Linker Script
(23 Other Files

(1 Files | ¥ Symbols

g_nMaxhuplitude -
g_nSteplult =

g S3Sveplnt =

g_stepcount. =

for (i=0, j=32; i
{

{

nt main {wvo: a
{

long i.3;

nrangeReireshExauple = O:
9 nFlatCnt =o; J

nvall =0

nval3 = 1074;

nharaboints = 0;

nitepVal = 0:

nHal filave = 0;

n¥inVald = 0;

nSinval = 0;

nHypValCont = 0;

BDMCIInit = 1;

ArySawples[il = 3.
if (i >0 &6di %

1024;
1;

< gizeof [ArySauples) /sizeof (int); it+)

o

3:
3z == 0

An Introduction to MPLAB IDE
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...or the toolbar icon to step.
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Fle Edt Wiew Project Debugger Programmer Tools Configure Windop  Help

ProjectX.mcw

= [ Projectx.mecp
£ Source Files
delay.c

—Ioix]

init_device.s
2] main.c

[ Header Files

(2 Object Files

{0 Library Files

(23 Linker Seript

3 Other Files

(1 Files | ¥ Symbols

|DEE i@ ([ Sae A8 ? oo CosHEO &5

long 1,3/

nFlatCnt = 0;
nvall

nbataPoints ;
nSteplal = 0;
nHal fWlave s
nSinVals =
nSinwval = 0;
nHypValCont = 0
bBDMCIInit = B

g_nMaxhuplitude
g_nSteplult

g S3Sveplnt

g_stepcount. =

for (i=0, j=32; i

{

if (i » 0 46i%
{

(B] nrangsRefreshExaupls = 0

= a;
nlalsd = 1024;
=0

ArySawples[il = j

10|

t main (wvod a
{

1024;
1;

< gizeof [ArySauples) /sizeof (int); it+)

o

3:
3z == 0

An Introduction to MPLAB IDE
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We can continue stepping through the code...
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Set Initial Breakpoint

a ProjectX - MPLAB IDE

File Edt Wiew Project Debugger Programmer Tools

Configure

windo * Help
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REE

= [ Projectx.mecp
- source Fies

delay.c

init_device.s
2] main.c

[ Header Files

(2 Object Files

[ Library Files

(23 Linker Script

(23 Other Files

(1 Files | ¥ Symbols

long 1,3/

nrangeRefreshExaup
nFlatCnt = 0;
nVall =0
nlalsd = 1024
nbatalPoints = 0;
nSteplal = 0;
nHal fWlave = 0;
nSinVals = 0:
nSinwval = 0;
nHypValCont = 0;
bBDMCIInit = 1;

g_nMaxhuplitude -
g_nSteplult =

g S3Sveplnt =

g_stepcount. =

for

{

(i=0, 3=32; i

if (i » 0 46i%
{

int main (wvodi a
{

le = O

1024;
1;

< gizeof [ArySauples) /sizeof (int); it+)

o

ArySawples[il = 3.

3:
3z == 0

An Introduction to MPLAB IDE
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a ProjectX - MPLAB IDE
File Edt Wiew Project Debugger Programmer Todls

Configure  windo@ * Help
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= [ Projectx.mecp
- source Fies

delay.c

init_device.s
2] main.c

[ Header Files

(2 Object Files

[ Library Files

(23 Linker Script

(23 Other Files

(1 Files | ¥ Symbols

int main (wvodi a
{

long 1,3/

(B] nrangsRefreshExaupls = 0

nFlatCnt =0; J
nvall =0
n¥als = 1024;
= nhataPoints = 0;
nitepVal = 0;
nHal filave = 0;
nFinVald =0
nginval = 0;
nHypValCont = 0;
BDMCIInit = 1;

g_nMexhmplitude = 1024;

g nitepult =1
g S3Sveplnt =1
g_stepcount. =0;

for (i=0, 3=32; i < sizeof ArySauples) /sizeof(int); it+)
{

ArySawples(i] = 3

if (i o+ 0 464 % 32 == 0)

( o
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= [ Projectx.mecp
- source Fies

delay.c

init_device.s
2] main.c

[ Header Files

(2 Object Files

[ Library Files

(23 Linker Script

(23 Other Files

(1 Files | ¥ Symbols

int main (wvodi a
{

long 1,3/

(B] nrangsRefreshExaupls = 0

nFlatCnt =0; J
nvall =0
nlalsd = 1024;
nbataloints = 0;
= nivepVal = 0;
nHal fWlave = 0;
nFinVald =0
nSinwval = 0;
nHypValCont = 0;
bBDMCIInit = 1;

g_nMexhmplitude = 1024;

g nitepult =1
g S3Sveplnt =1
g_stepcount. =0;

for (i=0, 3=32; i < sizeof ArySauples) /sizeof(int); it+)
{

ArySawples(i] = 3

if (i o+ 0 464 % 32 == 0)

( o

An Introduction to MPLAB IDE
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53 Other Fies enginesring sense or elegame. I just needed an applicavion

to create test cases with.
)
int main iveid)

1

[ -inx
Add 5FR| JACCA | AddSymbol| [EDMCrit -

long i,3;
(1 Files | “ Symbols
(& — Update| iddress|  Sybol Newe | value |
ABlatCnt o d 1628 nVal3 07
nvall o 1838 BDMCIInit 0x00

nVala
nDataloints
ngtepVal
nHal fiiave
nSinVal3d =0

nfinval = 0
0; Watch1 ‘Watoh2| Walch3| ‘watch 4
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o_nMaxiuplitude = 1024
o nSrevtulr =1

And that’'s how to get started. If you want to look at variables and their
values, you can open the Watch window, which is on the View pulldown, and
add variables to be viewed.
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M,cﬁm Summary: The Next Step
|
e Other main debugging features:
e Step-Into/Step-Over

Once you are familiar with these basic steps, you are ready to go on to
explore the power of the MPLAB tool.

You might wish to explore the difference between Step-Into and Step-Over.
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M,ﬁm Summary: The Next Step

WebSeminars

e Other main debugging features:
e Step-Into/Step-Over
® Trace
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As an alternative to breakpoints, you can choose to trace your code with a
record of instruction execution
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M,ﬁm Summary: The Next Step

WebSeminars

e Other main debugging features:
e Step-Into/Step-Over
® Trace
e Change variable in Watch window
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You can change variable values in the Watch window to see the effects on
your application
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M,ﬁm Summary: The Next Step

WebSeminars

e Other main debugging features:
e Step-Into/Step-Over
® Trace
e Change variable in Watch window
e Complex breakpoints
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And you can set complex breakpoints on particular variable values or
sequences of events.
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M,cﬁ\m Summary: The Next Step
‘WebSeminars
|
e Other main debugging features:
e Step-Into/Step-Over
e Trace
e Change variable in Watch window
e Complex breakpoints
e Many, many other features:
*Tabbed editor *Free C compilers *HW Debuggers
«Color highlighted text  sPowerful plug-ins *Programmers
*Version control support *Mouse over variable  «Third party tools
*Macros Stimulus generator eData Monitor and Control Interface
«Custom hot keys *Dockable windows «Stopwatch
«Code coverage
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There is a lot more to MPLAB than we’ve covered here. Some features are
listed here. All are covered in the on-line documentation that comes with
MPLAB.

Once you have the basics mastered, it's easy to explore and find valuable
tools to assist in your development efforts.
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Download MPLAB and Try

MIicROCHIP |t I

WebSeminars

WWW.MICROCHIP.COM/MPLAB
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If you haven't already done it, now is the time to get started with MPLAB
IDE.

For an overview of more of Microchip’s development tools, you might wish to
view the web seminar titled “An Introduction to Microchip’s Development
Tools.”

To get MPLAB for free, simply go to our web site at microchip.com/mplab.
This is the end of our presentation.

Thank you for your time.
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