mikroC PRO for dsPIC30/33 and PIC24 is a full-featured C compiler
for dsPIC30, dsPIC33 and PIC24 MCUs from Microchip. It is designed
for developing, building and debugging dsPIC30/33 and PIC24-
based embedded applications. This development environment has a
wide range of features such as: easy-to-use IDE, very compact and
efficient code, many hardware and software libraries, comprehensive
documentation, software simulator, COFF file generation, SSA
optimization (up to 30% code reduction) and many more. Numerous
ready-to-use and well-explained examples will give a good start for
your embedded project.
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CHAPTER 1

INTRODUCTION

The mikroC PRO for dsPIC30/33 and PIC24 is a powerful, feature-rich development tool for dsPIC30/33 and PIC24
microcontrollers. It is designed to provide the programmer with the easiest possible solution to developing applications
for embedded systems, without compromising performance or control.
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Introduction to mikroC PRO for dsPIC30/33 and PIC24

dsPIC30/33 and PIC24 and C fit together well: dsPIC is designed as PIC with digital signal processing capabilities.
These are Microchip’s first inherent 16-bit (data) microcontrollers. They build on the PIC’s existing strength offering
hardware MAC (multiply-accumulate), barrel shifting, bit reversal, (16x16)-bit multiplication and other digital signal
processing operations. Having a wide range of application, being prized for its efficiency, dsPIC30/33 and PIC24 MCUs
are a natural choice for developing embedded systems. mikroC PRO for dsPIC30/33 and PIC24 provides a successful
match featuring highly advanced IDE, ANSI compliant compiler, broad set of hardware libraries, comprehensive
documentation, and plenty of ready-to-run examples.

Features
mikroC PRO for dsPIC30/33 and PIC24 allows you to quickly develop and deploy complex applications:

- Write your source code using the built-in Code Editor (Code and Parameter Assistants, Code Folding,
Syntax Highlighting, Auto Correct, Code Templates, and more.)

- Use included mikroC PRO for dsPIC30/33 and PIC24 libraries to dramatically speed up the development:
data acquisition, memory, displays, conversions, communication etc.

- Monitor your program structure, variables, and functions in the Code Explorer.

- Generate commented, human-readable assembly, and standard HEX compatible with all programmers.

- Use the integrated mikrolCD (In-Circuit Debugger) Real-Time debugging tool to monitor program execution
on the hardware level.

- Inspect program flow and debug executable logic with the integrated Software Simulator.

- Generate COFF(Common Object File Format) file for software and hardware debugging under Microchip’s
MPLAB software.

- Use Single Static Assignment optimization to shrink your code to even smaller size.

- Get detailed reports and graphs: RAM and ROM map, code statistics, assembly listing, calling tree,
and more.

- Active Comments enable you to make your comments alive and interactive.

- mikroC PRO for dsPIC30/33 and PIC24 provides plenty of examples to expand, develop, and use as
building bricks in your projects. Copy them entirely if you deem fit — that's why we included them
with the compiler.

Where to Start

- In case that you're a beginner in programming dsPIC30/33 and PIC24 microcontrollers, read carefully the
dsPIC Specifics chapter. It might give you some useful pointers on dsPIC30/33 and PIC24 constraints,
code portability, and good programming practices.

- If you are experienced in C programming, you will probably want to consult mikroC PRO for dsPIC30/33
and PIC24 Specifics first. For language issues, you can always refer to the comprehensive Language
Reference. A complete list of included libraries is available at mikroC PRO for dsPIC30/33 and
PIC24 Libraries.

- If you are not very experienced in C programming, don’t panic! mikroC PRO for dsPIC30/33 and PIC24
provides plenty of examples making it easy for you to go quickly. We suggest that you first consult Projects
and Source Files, and then start browsing the examples that you’re the most interested in.

Copyright (c) 2002-2010 mikroElektronika. All rights reserved.
What do you think about this topic ? Send us feedback!




What’s new in mikroC PRO for dsPIC30/33 and PIC24

IDE build 4.60
Command line build 4.60

New features and enhancements in the following areas will boost your productivity by helping you complete many tasks
more easily and in less time.

For a complete version history of mikroC PRO for dsPIC30/33 and PIC24, visit the following link : http://www.mikroe.
com/download/eng/documents/compilers/mikroc/pro/dspic/version_history.txt

- Compiler Changes
- IDE Changes

Compiler Changes

Fixed :
- Optimization issues in specific cases when destination variable is in Rx space.
- Alignment not set for the first variable which is the first in block of initializers.
IDE Changes
Fixed :
- Error in Code Explorer in case void interrup is defined (without brackets).
- Compiler version is not visible in caption if no projects are open.
- Parameter assistant ignores commas when switching to another parameter.
- Occasional lost of configuration flags when swithing between projets.
- Improper display of RAM memory usage in statistics.
Improved :

- Communication to programmer concerning supported chips.
- License Key Request form.
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Software License Agreement
mikroElektronika Associates License Statement and Limited Warranty

IMPORTANT - READ CAREFULLY

This license statement and limited warranty constitute a legal agreement (“License Agreement”) between you (either as
an individual or a single entity) and mikroElektronika (“mikroElektronika Associates”) for software product (“Software”)
identified above, including any software, media, and accompanying on-line or printed documentation.

BY INSTALLING, COPYING, OR OTHERWISE USING SOFTWARE, YOU AGREE TO BE BOUND BY ALL TERMS
AND CONDITIONS OF THE LICENSE AGREEMENT.

Upon your acceptance of the terms and conditions of the License Agreement, mikroElektronika Associates grants you
the right to use Software in a way provided below.

This Software is owned by mikroElektronika Associates and is protected by copyright law and international copyright
treaty. Therefore, you must treat this Software like any other copyright material (e.g., a book).

You may transfer Software and documentation on a permanent basis provided. You retain no copies and the recipient
agrees to the terms of the License Agreement. Except as provided in the License Agreement, you may not transfer,
rent, lease, lend, copy, modify, translate, sublicense, time-share or electronically transmit or receive Software, media
or documentation. You acknowledge that Software in the source code form remains a confidential trade secret of
mikroElektronika Associates and therefore you agree not to modify Software or attempt to reverse engineer, decompile,
or disassemble it, except and only to the extent that such activity is expressly permitted by applicable law notwithstanding
this limitation.

If you have purchased an upgrade version of Software, it constitutes a single product with the mikroElektronika
Associates software that you upgraded. You may use the upgrade version of Software only in accordance with the
License Agreement.

LIMITED WARRANTY

Respectfully excepting the Redistributables, which are provided “as is”, without warranty of any kind, mikroElektronika
Associates warrants that Software, once updated and properly used, will perform substantially in accordance with the
accompanying documentation, and Software media will be free from defects in materials and workmanship, for a period
of ninety (90) days from the date of receipt. Any implied warranties on Software are limited to ninety (90) days.

mikroElektronika Associates’ and its suppliers’ entire liability and your exclusive remedy shall be, at mikroElektronika
Associates’ option, either (a) return of the price paid, or (b) repair or replacement of Software that does not meet
mikroElektronika Associates’ Limited Warranty and which is returned to mikroElektronika Associates with a copy of
your receipt. DO NOT RETURN ANY PRODUCT UNTIL YOU HAVE CALLED MIKROELEKTRONIKA ASSOCIATES
FIRST AND OBTAINED A RETURN AUTHORIZATION NUMBER. This Limited Warranty is void if failure of Software
has resulted from an accident, abuse, or misapplication. Any replacement of Software will be warranted for the rest of
the original warranty period or thirty (30) days, whichever is longer.

TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, MIKROELEKTRONIKA ASSOCIATES AND ITS
SUPPLIERS DISCLAIM ALL OTHER WARRANTIES AND CONDITIONS, EITHER EXPRESSED OR IMPLIED,
INCLUDED, BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FORA PARTICULAR
PURPOSE, TITLE, AND NON-INFRINGEMENT, WITH REGARD TO SOFTWARE, AND THE PROVISION OF OR
FAILURE TO PROVIDE SUPPORT SERVICES.




IN NO EVENT SHALL MIKROELEKTRONIKA ASSOCIATES OR ITS SUPPLIERS BE LIABLE FOR ANY SPECIAL,
INCIDENTAL, INDIRECT, OR CONSEQUENTIAL DAMAGES WHATSOEVER (INCLUDING, WITHOUT LIMITATION,
DAMAGES FOR LOSS OF BUSINESS PROFITS AND BUSINESS INFORMATION, BUSINESS INTERRUPTION, OR
ANY OTHER PECUNIARY LOSS) ARISING OUT OF THE USE OF OR INABILITY TO USE SOFTWARE PRODUCT
OR THE PROVISION OF OR FAILURE TO PROVIDE SUPPORT SERVICES, EVEN IF MIKROELEKTRONIKA
ASSOCIATESHASBEENADVISED OF THEPOSSIBILITY OF SUCHDAMAGES. INANY CASE, MIKROELEKTRONIKA
ASSOCIATES’ ENTIRE LIABILITY UNDER ANY PROVISION OF THIS LICENSE AGREEMENT SHALL BE LIMITED
TO THE AMOUNT ACTUALLY PAID BY YOU FOR SOFTWARE PRODUCT PROVIDED, HOWEVER, IF YOU HAVE
ENTERED INTOAMIKROELEKTRONIKAASSOCIATES SUPPORT SERVICES AGREEMENT, MIKROELEKTRONIKA
ASSOCIATES’ ENTIRE LIABILITY REGARDING SUPPORT SERVICES SHALL BE GOVERNED BY THE TERMS OF
THAT AGREEMENT.

HIGH RISK ACTIVITIES

Software is not fault-tolerant and is not designed, manufactured or intended for use or resale as on-line control
equipment in hazardous environments requiring fail-safe performance, such as in the operation of nuclear facilities,
aircraft navigation or communication systems, air traffic control, direct life support machines, or weapons systems, in
which the failure of Software could lead directly to death, personal injury, or severe physical or environmental damage
(“High Risk Activities”). mikroElektronika Associates and its suppliers specifically disclaim any expressed or implied
warranty of fitness for High Risk Activities.

GENERAL PROVISIONS

This statement may only be modified in writing signed by you and an authorised officer of mikroElektronika Associates.
If any provision of this statement is found void or unenforceable, the remainder will remain valid and enforceable
according to its terms. If any remedy provided is determined to have failed for its essential purpose, all limitations of
liability and exclusions of damages set forth in the Limited Warranty shall remain in effect.

This statement gives you specific legal rights; you may have others, which vary, from country to country. mikroElektronika
Associates reserves all rights not specifically granted in this statement.

mikroElektronika
Visegradska 1A,
11000 Belgrade,
Europe.

Phone: + 381 11 36 28 830
Fax: +381 11 36 28 831
Web: www.mikroe.com
E-mail: office@mikroe.com




Technical Support

The latest software can be downloaded free of charge via Internet (you might want to bookmark the page so you could
check news, patches, and upgrades later on): www.mikroe.com/en/compilers/mikroC PRO/dspic/download.htm .

In case you encounter any problem, you are welcome to our support forums at www.mikroe.com/forum/. Here, you may
also find helpful information, hardware tips, and practical code snippets. Your comments and suggestions on future
development of the mikroC PRO for dsPIC30/33 and PIC24 are always appreciated — feel free to drop a note or two
on our Wishlist.

In our Knowledge Base www.mikroe.com/en/kb/ you can find the answers to Frequently Asked Questions and solutions
to known problems. If you can not find the solution to your problem in Knowledge Base then report it to Support Desk
www.mikroe.com/en/support/. In this way, we can record and track down bugs more efficiently, which is in our mutual
interest. We respond to every bug report and question in a suitable manner, ever improving our technical support.

How to Register

The latest version of the mikroC PRO for dsPIC30/33 and PIC24 is always available for downloading from our website.
It is a fully functional software with the mikrolCD(in-circuit Debugger), all the libraries, examples, and comprehensive
help included.

The only limitation of the free version is that it cannot generate hex output over 2K of program words. Although it might
sound restrictive, this margin allows you to develop practical, working applications with no thinking of demo limit. If you
intend to develop really complex projects in the mikroC PRO for dsPIC30/33 and PIC24, then you should consider the
possibility of purchasing the license key.

Who Gets the License Key
Buyers of the mikroC PRO for dsPIC30/33 and PIC24 are entitled to the license key. After you have completed the

payment procedure, you have an option of registering your mikroC PRO for dsPIC30/33 and PIC24. In this way you can
generate hex output without any limitations.

How to Get License Key

After you have completed the payment procedure, start the program. Select Help » How to Register from the drop-

down menu or click the How To Register lcon f_) .

You can choose between two registering methods, | work online or | work offline, based on your current internet
connection and click Request license key now button :
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X

Choose registration method

® T work online. Chaose this option if vou are connected ta
Inkernet, You will be directed to a web page which will help you
to send the license key request. This is the Fastest way of
ibtaining the license key, it kakes minutes to get it in your
maibox, Recommended,

() I work offline. Choose this option if you are not connected to
Inkernet, You will be guided to fill in the reqgistration Form which
woul can e-mail when you get online. This is a slower way of
getting the license kew and it is intended for offline computers,

Request license

Cancel
key now

If you choose | work online registering method, following page will be opened in your default browser :

Mikrnilelmunika o remaling i sivmgle

DEVELOPMENT TOOLS | COMPILERS | BOOKS Emaili office@mikroe. com
Home | Development Tools Compilers  Accessory Boards | Special Offers  Easy Buy | Publications  Support | Projects | Download

Software Activation

In order to get activation key please fill in required flelds. Upon receiving and verifying your request, we will send the license key to the e-mail address you spacified in the form.
Product
Name®: John Smith
Address:

Invoice:

manually which can take longer ime.

200 Number
Email*: | |smithi@example.com
Re-enter email®; | |smithi@esample com

Company

Product I0:

Comment

Distributor* : | MikroElekronika -

AVINNCANS VRS

Type e two words:
progrant 744

Submit

Related Links:  Products Mews Forums  Distributors  About Mi i Legal 1 ation and Privacy Policy  Product Archive  Contact Us

Copyright € 19982010, MikroSlektronika, All rights reserved. Al trade and/or 5e rvices marks mentioned are the property of thedr respective owners
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Fill out the registration form, select your distributor, and click the Submit button.

If you choose | work offline registering method, following window will be opened :

[€] How To Register [Z“:u@

Step 1. Fill in the form below, Please, make sure vou fill in all required fields,

Step 2. Make sure that you provided a valid email address in the "EMAIL" edit box, This email will be used for
sending you the activation key,

Step 3. Make sure you select a correct distributor which will make the registration process faster. If your
distributor is not on the list then select "Other" and type in distributor's email address in the box below.,

Step 4. Press the SEND button to send key request. & default email client will open with ready-to-send message.
Mote:! If ernail client does not open, vou rmay copy text of the message and paste it manually into a new email
message before sending it to your distributar's email.

MNAME* Filip Jarkaovic
ADDRESS Enter vour address
INVOICE Enter invoice number if available in the form Asa44/B8

|

|

|

| 200 Mumber Enter 2Checkout Order Mumber iF available (10 digits)
[ EMAL* | fiip@rikros.com
|

|

|

|

|

E-MAIL* filip@mikroe.com

COMPANY Enter compary name

PRODUCTID | 3F47-546774-7F6AT3-6550
COMMENTS: ||

DISTRIBUTOR™ || rikrcElektronika key@rmikroe.com v

* Required fields

I hawe made the payment and I wish ko requesk activation key for mikroC PRO for dsPIC

Name:
Filip Jankaovic

Address:

22 Copy to clipboard (4 senD Cancel

Fill out the registration form, select your distributor, and click the Submit button.

This will start your e-mail client with message ready for sending. Review the information you have entered, and add the
comment if you deem it necessary. Please, do not modify the subject line.

Upon receiving and verifying your request, we will send the license key to the e-mail address you specified in the
form.

After Receving the License Key

The license key comes as a small autoextracting file — just start it anywhere on your computer in order to activate
your copy of compiler and remove the demo limit. You do not need to restart your computer or install any additional
components. Also, there is no need to run the mikroC PRO for dsPIC30/33 and PIC24 at the time of activation.




Important :

- The license key is valid until you format your hard disk. In case you need to format the hard disk,
you should request a new activation key.

- Please keep the activation program in a safe place. Every time you upgrade the compiler
you should start this program again in order to reactivate the license.
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CHAPTER 2

mikroC PRO for dsPIG30/33 and
PIG24 Environment




Main Menu Options

Available Main Menu options are:

7|

File

Edit
Wiew |
Project |

Build |

Ru

i

E
Tools
Help

d

Related topics: Keyboard shortcuts, Toolbars
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File

File Menu Options

The File menu is the main entry point for manipulation with the source files.

[ Mew Unit Chrl+n
2 open CerHo

Recent Files »
H save Chrl+5
I,_—f Save As..
11 Close Ctrl+F4
oL Close Al shift+Ctri+F4
Print Preview
& Print... Chrl+p
B Exi Ale+x

File Description

||_'1 e Uit Chrb+l | Open a new editor window.
[ open a0 | | Open source file for editing or image file for viewing.
| Recent Files >| Reopen recently used file.
EEE cri+s | | Save changes for active editor.
|H."—i‘ Save fs... | Save the active source file with the different name or change the file type.
W dose a4 | | Close active source file.
T Closeal  shift+Crr+Fe | Close all opened files.
| Print Preview | Print Preview.
|& Print... Chri+p | Print.
(& e aex | | Exit IDE.

Related topics: Keyboard shortcuts, File Toolbar, Managing Source Files

13



Edit
Edit Menu Options

The Edit Menu contains commands for editing the contents of the current document.

4 Undo Ctr+Z
> Redo Shift+Ctr+2
iy Cut Chrl+x
L@ Copy ChrH+-C
[5) Paste Chrl+y
| Delete

Select Al Ctrl+-a
2 Find... Chrl+F
J<b Find Mext F3
40 Find Pravious  Shift+F3
)Q Replace... Ctrl+R
[_| FindinFiles... Ak+F3
+ | Gotoline... Ctrl+G

Advanced 3

Edit Description

|<?a Undo Ctrl+2| Undo last change.

|c:> Redo Shift-+Ctrl+Z | Redo last change.

|§€u cut Cer+ | Cut selected text to clipboard.

||_.g Copy cri+C | Copy selected text to clipboard.

|3 psste ckv | | Paste text from clipboard.

[ pekte | | Delete selected text.

| sekcal ari+a | | Select all text in active editor.

[P End.. cei+r | | Find text in active editor.

|}3 Find biext Fa | Find next occurence of text in active editor.

|37 Find Previous  Shift+F3 | Find previous occurence of text in active editor.

|2 meplcs..  culr | | Replace text in active editor.

|Q Find In Files...  Al+F3 | Find text in current file, in all opened files, or in files from desired folder.

[+] sostne.. i | [ Go to line to the desired line in active editor.

| Aduanced *| | Advanced Code Editor options
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Advanced » Description

[t comment  shitscl+. [ Comment selected code or put single line comment if there is no selection.

[t} wneonment shift+crl+, | Uncomment selected code or remove single line comment if there is no selection.

25 Indent shit+cri+1 | Indent selected code.

| S oudent  shitecwi+ | Outdent selected code.

| weercss=  cvare | Changes selected text case to lowercase.

|@ ugpercass Cl+Alk+) | Changes selected text case to uppercase.

|4 Ttlerase arHa+T | Changes selected text case to titlercase.

Find Text

Dialog box for searching the document for the specified text. The search is performed in the direction specified. If the
string is not found a message is displayed.

Find Text @
Search for: -
Options——— Direction
Case sensitivity @ Forward

Whole words only

Search from caret » B
Selected text only
Regular expression QK Cancel

Replace Text

Dialog box for searching for a text string in file and replacing it with another text string.

G Replace Text El@
Search for: mikroElektronika -
Replace with: ik roE -

Optior Diirection
'@ Forward
Whale words anly
Search from caret ! Backward
Selected text anly
Beqular expregsion u] S Cancel
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Find In Files

Dialog box for searching for a text string in current file, all opened files, or in files on a disk.

The string to search for is specified in the Text to find field. If Search in directories option is selected, The files to search
are specified in the Files mask and Path fields.

Grep search (=3
Text to find: -
—Option Where

Case sensitive [ Current file

0 all opened files

Uilel 3 el '@ zearch in directories

—Search directory option

Files rask: *.* -
Path: Cih\Program filesy, -
Include subdirectories
oK Cancel
Go To Line

Dialog box that allows the user to specify the line number at which the cursor should be positioned.

Go To Line =]

-

Go To Line Nuber =

oK Cancel

Regular expressions option

By checking this box, you will be able to advance your search, through Regular expressions.

Find Text (3]
Search for: unsignedixZ0int -
Options———— ~Direction
Case sensitivity @ Forward

whole words anly

Search from caret ' Backward

Selected text only

oK Cancel

Related topics: Keyboard shortcuts, Edit Toolbar, Advanced Edit Toolbar
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mikroC PRO for dsPIC

View

View Menu Options

View Menu contains commands for controlling the on-screen display of the current project.

i

Bl @

[

Debug Windows

Toolbars

Bookmarks

Code Explorer

Library Manager

Macro Editor

Messages

Project Manager  Shift+Ctrl4+F11
Project Setkings

R.outine Lisk Chrl+L
Quick Converter Chrl+Q

Wiews Image Prewview

Assembly
Listing

Skakistics

Windows
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View Description
| Debug ‘Windows Show/Hide Software Simulator / mikrolCD (In-Circuit Debugger) Debug Windows.
| oobas Show/Hide Toolbars.
| ockmaris Show/Hide Bookmarks window.

| T CodeExplorer

Show/Hide Code Explorer window.

| Library Manager

Show/Hide Library Manager window.

| Macro Editor

Show/Hide Macro Editor window.

| Messages

Show/Hide Messages window.

| Project Manager

Shift+Cerl+F11

Show/Hide Project Manager window.

| Project Settings

Show/Hide Project Settings window.

T Routine List

Chrl+L

Show/Hide Routine List in active editor.

| Quick Converter

Chrl+Q

Show/Hide Quick Converter window.

| (= Wiew Image Preview

Show/Hide View Image Preview window.

|ﬂ View Assembly

View Assembly.

| 1| view Listing

View Listing.

| [ view Statistics

View Statistics.

| 7 Windows

Show Window List window.

The Tools toolbar can easily be customized by adding new tools in Options(F12) window.

Related topics: Keyboard shortcuts, Integrated Tools
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Project

Project Menu Options

Project Menu allows user to easily manipulate current project.

Mew Project... Shift+Cerl+M
Open Project..,  Shift+Chrl+0
Cpen Project Group...

Becent Projects »
Save Project

Save Project As...

Clase Project

Clase Project Group

Add File To Project...

Remove File From Project

Edit Search Paths. ..
Edit Project... Shift+CtrHE

Clean Project Folder...

Impart Project... Chrl+I

Fle MR G T BHEEBE  BET

Export: Project Chrl+Al+E

Project

Description

Mew Project... Shift+CerHN

Open New Project Wizard

Open Project...  Shift+Cr+0

Open existing project.

Open Project Group..,

Open project group.

Recent Projects

Open recently used project or project group.

Save Project

Save current project.

59 save Project as... Save active project file with the different name.
|58 Close Project Close active project.

|% Close Project Group Close project group.

| add Fie To project... Add file to project.

|pg’f Remove Fils From Praject Remove file from project.

| Edit Search Paths... Edit search paths.

|34 edeproect...  shieecuie | Edit project settings

|=} Clean Project Folder... Clean Project Folder

|% Export Project  Cul+al+E [ Export Project.

Related topics: Keyboard shortcuts, Project Toolbar, Creating New Project, Project Manager, Project Settings
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Build

Build Menu Options

Build Menu allows user to easily manage building and compiling process.

Rebuild all Sources

A Buid Ctrl+F9
Alt+Fa
4% Buld AllProjects  Shift+F

Stop Build All Chrl+F12

gz Build + Program  Chrl+F11

Build Description
[% suid crfFs | Build active project.
| Rebuid allsources ak+F9 | Rebuild all sources in acrive project.
|;ﬁ. Build All Projects shift+F9 | Build all projects.
| Stop Build Al ari+F1z | Stop building of all projects.
|2§ Build + Program Chrl+F11

Build and program active project.

Related topics: Keyboard shortcuts, Project Toolbar, Creating New Project, Project Manager, Project Settings




Run

Run Menu Options

Run Menu is used to debug and test compiled code on a software or harware level.

|'_%2} Start Debugger F2
= Stop Debugger Chrl+F2
IEDJ RunjPause Debugger F&
g1 Step Into F7
@y Step Ower Fg
(8 Skep Quk Chrl4+Fg
&l Run To Cursor F4
@ Jurnp To Inkerrupk F2
= Toggle Breakpoint FS
[, Clear Breakpoints  Shift-+Ckr+FS

Disassembly mode Ale+D

Run Description

||'_%'3; Start Debugger Fo | Start Software Simulator or mikrolCD (In-Circuit Debugger).
|- Stop Debugger ChrkF2 | Stop debugger.
|'§J RunfPause Debugger F& | Run/Pause Debugger.
[00 stenmto 77 | | Step Into.
|d>(] Step Ower Fg | Step Over.
|00 step out arrs | [ Step Out.
[ RunTo cursor F | [ Run To Cursor.
|4* Jump To Interrupt F2 | Jump to interrupt in current project.
[@  Toggle Breakpoint Fs | | Toggle Breakpoint.
|Fq‘ Clear Breakpoints  Shift+Ctrl+FS | Clear Breakpoints.
| Disssembly mods at+0 | | Toggle between source and disassembly.

Related topics: Keyboard shortcuts, Debug Toolbar
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Tools

Tools Menu Options

Tools Menu contain a number of applications designed to ease the use of compiler and included library routines.

&

mE Programmer

| Package Manager

F11

Aré Active Comment Editor  Cbr+Aalk+C

A Al Chart

{4 EEPROM Editor

L Export Code To HTML

u Filter Designer Tool

() GLCD Bitmap Editor

g HID Terminal

JT LD Custom Charactst

-,‘ Seven Segment Editor

UDP Terminal

Bl usapT Terminal ChrH+T
& options Fiz

Tools Description

|é% mE Programmer Fit | Run mikroElektronika Programmer.
|-‘::* Package Manager Run Package Manager.

|24 active Comment Editor  cial+c | Show/Hide Active Comment Editor window.
|_,,l Ascii Chart Run ASCII Chart

4 EEPR.OM Editar Run EEPROM Editor

|L,.:I Export Code To HTML Generate HTML code suitable for publishing source code on the web.
|£I Eiter Designer Tool Run Filter Designer Tool.

|0 G.co imap Editor Run Glcd bitmap editor

|§ HID Terminal Run HID Terminal

|JT LCD Custom Characker Run Lcd custom character

|': Seven Segment Editor Run Seven Segment Editor

|85 uop Terminal Run UDP communication terminal

| Bl UsART Terminal CErHT Run USART Terminal

| options Fiz | Open Options window

Related topics: Keyboard shortcuts, Tools Toolbar
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Help

Help Menu Options

@ Help F1

Migration Document

Check For Updates
mikroElektronika Support Forums
mikroElektranika Web Page

.~ How To Register

About

Help

Description

|-@ Help F1 |

Open Help File.

| Migration Document |

Open Code Migration Document.

| Check For Updates |

Check if new compiler version is available.

| mikroElektronika Support Forums |

Open mikroElektronika Support Forums in a default browser.

| mikroElektronika Wweb Page |

Open mikroElektronika Web Page in a default browser.

| o+ How To Register |

Information on how to register

| About |

Open About window.

Related topics: Keyboard shortcuts, Help Toolbar




mikroC PRO for dsPIC30/33 and PIC24 IDE

IDE Overview

The mikroC PRO for dsPIC30/33 and PIC24 is an user-friendly and intuitive environment.

For a detailed information on a certain part of IDE, simply click on it (hovering a mouse cursor above a desired IDE part
will pop-up its name) :
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- The Code Editor features adjustable Syntax Highlighting, Code Folding, Code Assistant, Parameters Assistant, Spell
Checker, Auto Correct for common typos and Code Templates (Auto Complete).

- The Code Explorer is at your disposal for easier project management.

- The Project Manager alows multiple project management

- General project settings can be made in the Project Settings window

- Library manager enables simple handling libraries being used in a project

- The Messages Window displays all messages during compiling and linking.

- The source-level Software Simulator lets you debug executable logic step-by-step by watching the program flow.

- The New Project Wizard is a fast, reliable, and easy way to create a project.

- Help files are syntax and context sensitive.

- Like in any modern Windows application, you may customize the layout of mikroC PRO for dsPIC30/33 and PIC24
to suit your needs best.

- Spell checker underlines identifiers which are unknown to the project. In this way it helps the programmer to spot
potential problems early, much before the project is compiled.
Spell checker can be disabled by choosing the option in the Preferences dialog (F12).
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Code Editor

The Code Editor is advanced text editor fashioned to satisfy needs of professionals. General code editing is the
same as working with any standard text-editor, including familiar Copy, Paste and Undo actions, common for Windows
environment.

Available Code Editor options are: Editor Settings, Editor Colors, Auto Correct, Auto Complete and Style.

Editor Settings
Main Editor Settings Features are :

- Auto Save

- Highlighter

- Spelling

- Comment Style

- Code Folding

- Code Assistant

- Parameter Assistant

- Bookmarks and Go to Line

Options |z‘

Editor Settings

Projeck Files
¥ Restore Last Opened Project Restore All Opened Files
Sawe Breakpoints Save Bookmarks

If Opened File Is Externally Modified

() Prompt for action @ Reload fils, but do not prompt ) Ignore externally made changes
Aubo Save

¥ Enable Auto Save Tirneout Inkerval: minukes

Highlighter

' Highlight brackets

Speling

¥ Check Speling

Comment skyle

) fr

@ i (single line)

Advanced Editor Options

E‘ Open options dialog

Code Falding
¥ Enable code folding

Show Ident Guides

0K Cancel
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Auto Save

Auto Save is a function which saves an opened project automatically, helping to reduce the risk of data loss in case of
a crash or freeze. Autosaving is done in time intervals defined by the user.

Highlighter

Highlighting is a convenient feature for spotting brackets which notate begin or end of a routine, by making them
visually distinct.

Spelling

The Spell Checker underlines unknown objects in the code, so they can be easily noticed and corrected before compiling
your project.

Select Tools » Options from the drop-down menu, or click the Show Options Icon E and then select the Spell
Checker Tab.

Comment Style

Code Editor has a feature to change the comment style to either single-line or multi-line. Commenting or uncommenting
the selected code is done by a simple click of a mouse, using the Comment Icon {..} and Uncomment Icon {..} from
the Advanced Edit Toolbar.

Code Folding

Code folding is IDE feature which allows users to selectively hide and display sections of a source file. In this way it is
easier to manage large regions of code within one window, while still viewing only those subsections of the code that
are relevant during a particular editing session.

While typing, the code folding symbols ([=| and[+]) appear automatically. Use the folding symbols to hide/unhide the
code subsections.

%\'oid main(){

PORTA o

PORTE o;

Led Indt():

Loed out(l,1,txt[0]);
Lod out (2, 1,txt[1]):
delay m=(1000)

Lod Crd (1)

Loed out(l,1,txt[1]);
Lod out (2,4, txt[2]):
delay m=(500);

i

roid maini){ I:l




Another way of folding/unfolding code subsections is by using Alt+«— and Alt+—.

If you place a mouse cursor over the tooltip box, the collapsed text will be shown in a tooltip style box.

roid maini){ I:f)
woid maini) { i

PORTA o:
PORTE o:
Led Initi):
Led cutil,1,txt[0]);
Led cuti2,1,ext[1]):
delay_ms (1000) ;

Led Cmdil);

Led cutil,1,text[1]):
Led cut (2, 4,txt[2]):
delay_rms (500) ;

Code Assistant

If you type the first few letters of a word and then press Ctrl+Space, all valid identifiers matching the letters you have
typed will be prompted in a floating panel (see the image below). Now you can keep typing to narrow the choice, or you
can select one from the list using the keyboard arrows and Enter.

variable  sff unzighed char SP

variable  sft unsigned char SPDR
wanable  sfr unsigned char SPSR
wanable  sfr unsigned char SPCR

Parameter Assistant

The Parameter Assistant will be automatically invoked when you open parenthesis “(” or press Shift+Ctrl+Space. If the
name of a valid function precedes the parenthesis, then the expected parameters will be displayed in a floating panel.
As you type the actual parameter, the next expected parameter will become bold.

channel : char
ADC_Rea

Bookmarks

Bookmarks make navigation through a large code easier. To set a bookmark, use Ctrl+Shift+tnumber. The same
princliple applies to the removal of the bookmarks. To jump to a bookmark, use Ctrl+number.

Go to Line

The Go to Line option makes navigation through a large code easier. Use the shortcut Ctrl+G to activate this option.
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Column Select Mode

This mode changes the operation of the editor for selecting text. When column select mode is used, highlighted text
is based on the character column position of the first character selected to the column of the last character of text
selected.

Text selected in this mode does not automatically include all text between the start and end position, but includes all
text in the columns between the first and last character selected.

Column mode editing is sometimes referred to as block mode editing as the act of selecting text forms a rectangle.

To enter this mode, press Alt + Left mouse button, drag the mouse towards the desired direction thus selecting the
text.

Editor Colors

Options

Editor

Editor Colors

Schemes

Current Scheme; |CFfice 2003 Blue - | New Scheme Delete

SHEREEE |  #DEFINE PHM SEQUENCE ON ~
Element . void Setup ABS () org Ox0041 {

Assembler

Binary

Character sfr char P2 absolute Oxi0;

Comment e const code const war = 10;
Floak

idata un=signed long long var[10]:

Hexadecimal

Idertifier . xdata signed long ext_wvar:
Tllegal Char . pdata char pext_wvar;

Murnber hdata hvar:

Octal

Preprocessor 1o sbit hit_warishle at PZ.EO:
Reserved Word

Spgce float float wvariable:

String —

Symbal a unsigned int hex wvariable;
web link . signed int dec wvarisble;

= char bin variahle = 'a';

signed char octal variskble:

Text Attributes

Bold Underling Ttalic Strikeout : F¢ Inititate ABS controller for new
Foreground: Backaround: /F session laver
0 PO = OxFO; b
Black. v Black v

— — float_wvariable = 12.345;

Active Line Calor: hex warisble = Oxl2i4;
| ] Custom v| ¥ Show Active Line - dec_wvarishle = =izgalsg

E hin wvarishle = 0k10101010;
Gutker Colors i Dct;l varishle = .
Gradient From: Gradient To: — ’
tal iakle += [; £ 3

| ] Sky Blus v| | ) Whike v| octal wvari e B: /% illegal charac
Font; . 5

[ O w ) asm nop; S single assembly line




Editor Colors option allows user to set, change and save text and color settings organized in schemes. Schemes
represent custom graphical appearance that can be applied to GUI(Graphical User Interface) to satifsy tastes of

different users.

Auto Correct

Auto Correct option facilitate user in such a fashion that it automatically corrects common typing or spelling errors as

it types.
Options |£|
¥ Enable Auto Correct = Add Original: Replacement:
¥ Remove | |
Original | R.eplacement
wahie wahile
fi if
itn int:
cahr char
Advanced
W Correct Case to Makch Declaration ' Show Motification
J Output
0K Apply Cancel

This option is already set up to automatically correct some words. For example, if you type whiel, it will be corrected to
while when you press the spacebar :

while |

Autocorrect from whiel to while




User can easily add its common typos by entering original typo, for example btye, to the Original box, and replacement,
byte, to the Replacement box, and just click "Add" button.
Next time when the typo occurs, it will be automatically corrected.

Auto Complete (Code Templates)

Auto Complete option saves lots of keystrokes for commonly used phrases by automatically completing user's typing.

Options |£|
¥ Enable auto Complete
Key word: |dow | &= Add ¥ Remove

Description: |do while |
Key word ’Description ’2
For for (no {1
faors for skatement
Ftemplate function header kemplate
Function ink Func declaration
if if (no 4 ¥
ife if {no begin/end) else {no begin/end)
ifes if else

.| |ifs if statement

i proc void func declaration

“|| ptemplate header comment for a project
switch switch statement o
do
i
twhile (| ) ;
< | 2

oK Apply Cancel




mikroC PRO for dsPIC

User can insert the Code Template by typing the name of the template (for instance, dow), then press Ctrl+J and the
Code Editor will automatically generate a code :

dDmI

Auto Complete

do while

You can add your own templates to the list by entering the desired keyword, description and code of your template in
appropriate boxes.
Autocomplete macros can retreive system and project information :

- $DATE% - current system date

- $TIMES - current system time

- $DEVICEZ - device(MCU) name as specified in project settings
- $DEVICE CLOCKS - clock as specified in project settings

- $COMPILERS - current compiler version

These macros can be used in template code, see template ptemplate provided with mikroC PRO for dsPIC30/33 and
PI1C24 installation.
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Code Explorer

The Code Explorer gives clear view of each item declared inside the source code. You can jump to a declaration of
any item by double clicking it, or pressing the Enter button. Also, besides the list of defined and declared objects, code

explorer displays message about first error and it's location in code.

=k

ode Explorer 3]

[
L]
L]
[
L]
L]
[
L]
L]
[
L]
L]
[
L]
L]
[

= Tags

[

= Functions
Prnain
GMDVE_DeIay
= EPshift_Text_Left
o
= B shift_Text_Right

"1
= Globals

Externs
= TypeDef

= Includes

= Web Links

LCD_Dd4
LCD_Dd_Direction
LCD_DS
LCD_D5_Direction
LCD_D6
LCD_Dé_Direction
LCD_D7
LCD_D7_Direction
LCD_EN
LCD_EMN_Direction
LCD_RS
LCD_RS_Direction
txtl

txtz

txt3

tatd

Time

Character_Set

#include <built_in.h=

http:/fwww mikroe.com

Following options are available in the Code Explorer:

Icon | Description
‘Ef’ Expand/Collapse all nodes in tree.
2] | Locate declaration in code.
MikroElektronika
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Routine List

Routine list diplays list of routines, and enables filtering routines by name. Routine list window can be accessed by

pressing Ctrl+L.

You can jump to a desired routine by double clicking on it, or pressing the Enter button. Also, you can sort routines by

size or by address.

Routine List 3]

Sort By Name Sort By Line

[ 4

e 74 Somain
Line: S0 GMDVE_DELEV
Line: 54  E#IShift_Text Left
Line: 64  Edshift_Text_Right

Project Manager

Project Manager is IDE feature which allows users to manage multiple projects. Several projects which together make

project group may be open at the same time. Only one of them may be active at the moment.

Setting project in active mode is performed by double clicking the desired project in the Project Manager, which will

result in bolding the project's name.

Also, the name of the currently active project will be diplayed in the Program Manager window title, alongside with the

number of projects in project group.

Project Manager [1/1] - Lcd.mecpds c:'\Progr... (X

Y ELEEF I EEEYE

= Iﬁ Lcd.mcpds
=157 Sources

Led.c

=107 Header Files
built_in.h
E] Binaries

I Project level defines
I Image Files
IC=) EEPROM Files
I Active Comments Files
=07 Output Files
E5| Led.hex
Lcd. asm

I Other Files
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Following options are available in the Project Manager:

Icon

Description

=

Save project Group.

Open project group.

Close the active project.

Close project group.

Add project to the project group.

Remove project from the project group.

Add file to the active project.

Remove selected file from the project.

Build the active project.

& || |G | e || | R |GB |G | o8

Run mikroElektronika’s Flash programmer.

For details about adding and removing files from project see Add/Remove Files from Project.

Related topics: Project Settings, Project Menu Options, File Menu Options, Project Toolbar, Build Toolbar, Add/Remove
Files from Project
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Project Settings

Following options are available in the Project Settings :

- Device - select the appropriate device from the device drop-down list.
- MCU Clock - enter the clock frequency value.
- Build/Debugger Type - choose debugger type.

Project Settings rz|
Sl Device

Name: |p3oF4013 ¥
e |

Frequency: 80.000000 | MHz

1=/ Build} Debugger Type

Build Type
() Release () ICD Debug

Debugger

() Software () mikralCD

Related topics: Edit Project, Customizing Projects, Project Manager




Library Manager

Library Manager enables simple handling libraries being used in a project. Library Manager window lists all libraries
(extension .mcl) which are instantly stored in the compiler Uses folder. The desirable library is added to the project by
selecting check box next to the library name.

In order to have all library functions accessible, simply press the button Check All ,"_1 and all libraries will be selected.
In case none library is needed in a project, press the button Clear All ||| and all libraries will be cleared from the
project.

Only the selected libraries will be linked.

2% |00 0
= mikroE -~
[ apc
[] BitReverseComplex
Butkon
[ can
[ can_se1
[ conversions
[ c_math
[ c_stdib
C_String
C_Type
[] eerrom
[T FFT
[ Firradix
FLASH
[ Gled L3
[ Gled_Fants
[ =zc
[ 1irRadix
Keypaddud
[ Led
[ Led_constants
[] Manchester
|:| Makrices
Mrnic
Mme_FATIG
D Cne_Wire
[ port_Expander
[ printout w

I B O 3 = 3 O 3 2 B 2 3

3 O

O 3 e R s

Icon | Description

= Refresh Library by scanning files in “Uses” folder.Useful when new libraries are added by copying files to
= | “Uses” folder.

e

Rebuild all available libraries. Useful when library sources are available and need refreshing.

&

Include all available libraries in current project.

L&

No libraries from the list will be included in current project.

:l Restore library to the state just before last project saving.




Managing libraries using Package Manager

The Package Manager is a tool which enables users to easily install their own libraries in the mikrolDE. Libraries are
distributed in the form of a package, which is an archive composed of one or more files, containing libraries. For more
information on Package Manager, visit our website.

Upon package installation, a new node with the package name will be created in the Library Manager. For example :

= Libraty Manager [X]
= | W= 2]

[ sound

[ spt

[ sPI_Ethernet

[] sPI_Glcd

[J sPI_Led

[ sPI_Leds

[ sp1_Tesssc

1 sprintf

[ sprinti

[ sprint!

TEIEIC

O Tirne

|:| TouchPanel

Trigonamektry

[ mwr

1 uarT

= Conwversions

= _ lib_Conversionsz

ByteToBinarySkr
whordToBinaryStr
LongordToBinary Sty
BinaryToGray
Gray ToBinary

|

B R 3 O T 3 o = e

(3]

From the Library Manager, user can also uninstall the desired package by right clicking the the appropriate node, and
from the drop-down menu choose Uninstall package :
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Library Manager [X]
Hied | fuf [ o
-- [ sound »~
@ [ spr

@ [] SPI_Fthernet
& [ sPI_gled
- [ 5PILed

& [ sPI_Leds
- [ sP1_Tegs3C
-- [ sprintf

@ O sprinti

-- O sprintl

- [ Tessac

-- [ Time

-- 1 TouchPanel
-- Trigonametry
@ O

&[] UarT

Help
Examples

- BinaryTaoGray
‘o GrayToBinary

Uninstall package

v

Related topics: mikroC PRO for PIC Libraries, Creating New Library

Statistics

After successful compilation, you can review statistics of your code. Click the Statistics Icon [iLd .

Memory Usage Windows

Provides overview of RAM and ROM usage in the various forms.




RAM Memory Usage

Displays RAM memory usage in a pie-like form.

T.
E Static Used: Tilbytess 1%
[ omavaisse:  1337bytes 99%
Total: 2048 bytes
By Size Chart
Sorted

By Address Chatt

Functions Tree

Summary

Project Neme: Ci _Demo mepds Time: 12{3{2009 11145351 AM
sewt iion. com

Used RAM Locations

Displays used RAM memory locations and their names.




SFR Locations

Displays list of used SFR locations.

SFR Locations

SFRLocations

ROM Memory Usage

Displays ROM memory space usage in a pie-like form.

[C] statistics
ROM Memory Usage
] wsea: 2189 bytes 67 %
ROM Memary
| Usage ] Fres: 10871bytes 33 %
Total; 32767 bytes

Functions Sorted

By Name Chart

Functions Sorted

By SzeChat

Functions Sorted

By Address Chatt

Functions Tree

Summary

Project Name: C! focpds. Time: 12{32009 11:45:51 AM
e iros.com

MikroElektronika
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ROM Memory Constants

Displays ROM memory constants and their addresses.

ROM Memory Constants

ROMMemory
Constants

Functions

Sorts and displays functions in various ways.

™
]
IE5)

[B] statistics.
Print Screen

>

Functions Sorted By Size

* Click on cobumn header ta sort table by Addracs, Names, Unigue Aszembler Name or Sae E

w
3

n



Functions Sorted By Name Chart

Sorts and displays functions by their name, in the ascending order.

| Functions Sorted
By Name Chart

Funclions sorted by name

e

220 Oolet) [ R L—
[ 302 (bytes) |

Functions Sorted By Size Chart

Sorts and displays functions by their sizes in a chart-like form.

Functions Sortad
By Size Chart

T

el

B
&
i

i

32 (loytes]

12



Functions Sorted By Addresses

Sorts and displays functions by their addresses, in the ascending order.

Function Tree

Displays Function Tree with the relevant data for each function.

Functions Tree

Functions Tree = Led cad

-3

Real Routing Mams:
Routine Sze (bytes):
Return type:
Routing Rart Address:
Routine End Address:

&l

Profiect Name: C:1,..{Extrs Boards\SPI EthernetEthV2 Demc|EEhY2_Demo mapds.

sesnibzoe com

Tane: 12§3{2009 11:45:51 AM

|

3



Memory Summary

Displays summary of RAM and ROM memory in a pie-like form.

Summary

[l static usear Tiibytes 1%
[ Owavalable:  1za7bytes 9%
ROMMemary Totak: 2048 bytes
Functions
Functions Sorted
By Name Chart ROM L
. ot st 21806 bytes 67 %
By Size Chart m Fres: 10871 bytes 33 %
Functions Sorted Tota: 32757 bytes
By Address Chatt
Functions Tree
Summary
Project Name: C:\,. Extrs Boards\SPI EthernetiEthV2 DemolEthv2_Demo mepds Tiwe: 12132009 11:45:51 AM
sevversmibios:com
MikroElektronika

n



mikroC PRO for dsPIC

Messages Window

Messages Window displays various informations and notifications about the compilation process.

It reports for example, time needed for preprocessing, compilation and linking; used RAM and ROM space, generated
baud rate with error percentage, etc.
User can filter which notifications will Messages Window display by checking Errors, Warning and Hints box.

In case that errors were encountered during compiling, the compiler will report them and won’t generate a hex file. The
Messages Window will display errros at the bottom of the window by default.
The compiler also reports warnings, but these do not affect the output; only errors can interefere with the generation

of hex.
Messages 5]
Errors ‘W'arnings
Line Me... Message Text Unit
u] 1 mikroCdsPIC . exe -MSF -DBG -pP30F4013 -LHF -GC -DL -55...
o 121 Loading...
u] 122 Compilation Started _ Lib_Delays.c
574 123 Compiled Successfully _ Lib_Delays.c
195 1162 “ariable "MumberQfCyc' has been eliminated by optimizer _ Lib_Delays.c
246 1162 Wariable 'MumberQfCyc' has been eliminated by optimizer _ Lib_Delays.c
u] 126 All files Preprocessed in 15 ms
u] 122 Compilation Started Led.c
59 1506 Implicit conversion of pointer toink Led.c
93 123 Compiled Successfully Led.c
u] 127 All files Compiled in 16 ms
u] 1143 Used R¥ (bytes): 21 (66%) Free R¥ (bvtes): 11 (34%:) Used R¥ (bytes): 21 (66%) Free RX (bwtesh 11 (34%)
u] 1143 Static RAM (bytes): 45 Dynamic RAM (bytes): 2032 Static FAM (bytes): 45 Dynamic RAM (bytes): 2032
u] 1143 Used ROM (bytes): 456 (1%:) Free ROM (bytes): 32312 (2., Used ROM (bytes): 456 {1%) Free ROM (bytes): 32312 ..,
u] 125 Project Linked Successfully Led.mcpds
u] 1004 (COFF file successfully generated COFF file successfully generated
a 128 Linked in 812 ms
u] 129 Project 'Led.mcpds' completed: 1437 ms
o 103 Finished successfully: 11 Mov 2009, 10:23:27 Led.mcpds

Double click the message line in the Message Window to highlight the line where the error was encountered.

]



Quick Converter

Quick Converter enables user to easily transform numbers from one base to another.

Quick Converter [
Size Sign DECIMAL HEXADECIMAL - BIMARY CHARACTER
Osbis | @unsigned | 77| | oooooo+p| | gooooooo oooooooo ogogocoo o1oot ot | | M|
() 16 bits

®3zhits (O Signed

FLOAT DECIMAL
| 136 893||

Format
C”;g’l: FLOAT 32 bit (IEEE) FLOAT 32 bit (MICROCHIF) RADIX 1.15

tex | 4308E49C) | aenEE4C| |

User can convert integers of various sizes (8, 16 or 32 bits), signed and unsigned, using different representation

(decimal, hexadecimal, binary and character).
Also, Quick Converter features float point numbers conversion from/to Float Decimal, Float 32bit (IEEE), Float 32bit
(Microchip) and Radix 1.15 for dsPIC family of MCUs.

Macro Editor

A macro is a series of keystrokes that have been 'recorded' in the order performed. A macro allows you to 'record' a
series of keystrokes and then 'playback’, or repeat, the recorded keystrokes.

Macros ®

o |2 02 ||| &

Marme
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mikroC PRO for dsPIC

The Macro offers the following commands:

Icon | Description

@3' Starts ‘recording’ keystrokes for later playback.

ﬁ? Stops capturing keystrokes that was started when the Start Recording command was selected.

b@ Allows a macro that has been recorded to be replayed.

= [ New macro.

4 | Delete macro.

Related topics: Code Editor, Code Templates

Image Preview

There are a lot of occassions in which the user besides the code, must look at the appropriate schematics in order to

succesfully write the desired program.
The mikroC PRO for dsPIC30/33 and PIC24 provides this possibility through a Image Preview Window.

To add a image to the Image Preview Window, right click the Image Files node in the Project Manager :

Project Manager [1/1] - RS485_Master_Example.mcpds Z3

BREE a8 ad |
= Ij’}, RS5485_Master_Example.mcpds
= sources
R5485_Master_Example.c
IC=) Header Files
E] Binaries

[T Project Level Defines

IC=) EEPR.OM Filef
E] Active Cornn
B ) Qutput Files| [ Add Project

Close Project Chrl+k

25| R54s5
=7 Cther Files

[ AddFile To Project. .
g Regrnove File From Project

® Build CEr+Fe |
& mE Programmer Fi1
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Now, navigate to the desired image file,

Project Manager [1/1] - RS485_Master_Example.mcpds

[Pl EEIEEEEIRY

and simply add it :

4

=3 E}, RS485_Master_Example.mcpds
B El Sources
R5485_aster_Example.c

- [C7) Header Files

[E] Einaries

- [C7) Project Level Defines

Image Files
B :
- |[) EEPROM Files

- [C7) Active Cornmertts Files

= [T Output Files

Next, right click the added file, and choose Set As Preview Image :

Project Manager [1f1] - R5485_Master_Example.mcpds

[P EENEEEEIRY

+a

& E}, RS485_Master_Example.mcpds
E} El Sources

: R5485_Master_Example.c
- [T2 Header Files

I Binaries

- [C7 Project Level Defines

= 17 Image Files

fii

EI EEPRO Files - ‘ Save Project Group
E] Ackive Cormments Fi Close Project Chel+K
=8 E] Qutput Files  add Project
" r5485_Master | }

@ Other Files ﬁ Remowve Project
@ Add File Ta Praject...
fg Remave File From Project
B Build Chrl+F9
& mE Programmer F11
| Set As Preview Image  Ctri4+-al+P

MikroElektronika 18



Once you have added the image, it will appear in the Image Preview Window :

B0 e L]

§
]
LBB491D1d
1

[1]

CT o P

Also, you can add multiple images to the Image Files node, but only the one that is set will be automatically displayed
in the Image Preview Window upon opening the project.

By changing the Image Preview Window size, displayed image will be fit by its height in such a way that its proportions
will remain intact.

Toolbars
This section provides an overview of the toolbars available in mikroC PRO for dsPIC30/33 and PIC24 Help :

- File Toolbar

- Edit Toolbar

- Advanced Edit Toolbar
- Find Toolbar

- Project Toolbar
- Build Toolbar

- Debug Toolbar
- Styles Toolbar
- Tools Toolbar

- View Toolbar

- Layout Toolbar
- Help Toolbar
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File Toolbar

12 HE B &

File Toolbar is a standard toolbar with following options:

Icon | Description

|j Opens a new editor window.

[% ~ | Open source file for editing or image file for viewing.

IH | save changes for active window.

an)

Save changes in all opened windows.

(&)

Print Preview.

A3

Print.

Edit Toolbar

Q@ 4B [3E

Edit Toolbar is a standard toolbar with following options:

Icon | Description

<3 | Undo last change.

Redo last change.

< ||®

Cut selected text to clipboard.

[
4
I

Copy selected text to clipboard.

it

Paste text from clipboard.




Advanced Edit Toolbar

Gkt SRS 5 2

I3
I

.|

Advanced Edit Toolbar comes with following options:

Icon

Description

Lo

Comment selected code or put single line comment if there is no selection

Uncomment selected code or remove single line comment if there is no selection.

Select text from starting delimiter to ending delimiter.

Go to ending delimiter.

Go to line.

E—' Indent selected code lines.

-'E Outdent selected code lines.

] | Generate HTML code suitable for publishing current source code on the web.
Find/Replace Toolbar

LAl

Find/Replace Toolbar is a standard toolbar with following options:

Icon

Description

ol

Find text in current editor.

Find next occurence.

Find previous occurence.

20 | % ||

Replace text.

i)

Find text in files.
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Project Toolbar

i i A g Fr ST T e

Project Toolbar comes with following options:

Icon

Description

i

New project.

ﬁ?‘

Open Project

Save Project

Edit project settings.

Close current project.

Clean project folder.

Add File To Project

U (e |0 (GE | R | LS

Remove File From Project

Build Toolbar

»,

=S

Build Toolbar comes with following options:

Icon

Description

a,

Build current project.

Build all opened projects.

2y |

Build and program active project.

&

Start programmer and load current HEX file.
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mikroC PRO for dsPIC

Debug Toolbar

@"

Eh Gl |00 #0001 | B [ B | &

Debug Toolbar comes with following options:

Description

Start Software Simulator or mikrolCD (In-Circuit Debugger).

Run/Pause Debugger.

Stop Debugger.

g1 | Step Into.

@, | Step Over.

g | Step Out.

@l | Run To Cursor.

= Toggle Breakpoint.

View Breakpoints Window

l}* Clear Breakpoints.

&d" | View Watch Window

L1 | View Stopwatch Window
Styles Toolbar

Styles toolbar allows you to easily change colors of your workspace.

Dffice 2003 Blue [w]

|Office 2003 Silver
Dffice 2003 Dlive
Dffice XP




Tools Toolbar

mjooA4 4

Tools Toolbar comes with following default options:

Icon | Description

Bl | Run USART Terminal
i | EEPROM

4 | Ascll Chart

Seven Segment Editor.

Open Active Comment editor.

Options menu

Tip : The Tools toolbar can easily be customized by adding new tools in Options menu window.

View Toolbar

dl 1| @

View Toolbar provides access to assembly code, listing file and statistics windows.

Icon

Description

dq

Open assembly code in editor.

vl

Open listing file in editor.

[

View statistics for current project.
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Layout Toolbar

Styles toolbar allows you to easily customize workspace through a number of different IDE layouts.

=]

1024=768
Debug layout
Default
|egacy

Messages

Help Toolbar

@ .0

Help Toolbar provides access to information on using and registering compilers :

Icon | Description

& | Open Help file.

.2 | How To Register.

Related topics: Keyboard shortcuts, Integrated Tools




Customizing IDE Layout
Docking Windows

You can increase the viewing and editing space for code, depending on how you arrange the windows in the IDE.

Step 1: Click the window you want to dock, to give it focus.

Project Manager

Led.c

-IC7) Header Files
4 built_in.h

|7 Binaries

-7 Project level defines

{7 Image Files

-|C71 EEPROM Files

-7 Active Comments Files

=107 Output Files

Led.hesx

Led.asm

{7 Other Files

Step 2: Drag the tool window from its current location. A guide diamond appears. The four arrows of the diamond point
towards the four edges of the IDE.
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Step 3: Move the pointer over the corresponding portion of the guide diamond. An outline of the window appears in the
designated area.

Step 4: To dock the window in the position indicated, release the mouse button.

Tip : To move a dockable window without snapping it into place, press CTRL while dragging it.

Saving Layout

Once you have a window layout that you like, you can save the layout by typing the name for the layout and pressing
the Save Layout Icon@.
To set the layout select the desired layout from the layout drop-down list and click the Set Layout Icon .

To remove the layout from the drop-down list, select the desired layout from the list and click the Delete Layout

Icon .

Debug Layout

<Default Layout:>
Code Layout

Debug Lagout
lyout L

Auto Hide

Auto Hide enables you to see more of your code at one time by minimizing tool windows along the edges of the IDE
when not in use.

- Click the window you want to keep visible to give it focus.

- Click the Pushpin Icon 2L on the title bar of the window.
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!
Praoject Manager [X]

o pr— — —
u]% B8 ||| = U iz = [ Project Mana
IELY . c.co: I RN B
=107 Sources = It =
Led.c B8 % =) Soun E kol
=171 Header Files L = =z
5 L ) =
b-LII|t_In.h =) Heac| 2 a
IC7) Einaries N =
I Praject level defines ) Binar §
IC7) Image Files = Praie 2
IC7) EEPROM Files 127 Imag E
IC7) Achive Comments Files == EEPR
=) Qutput Files 107 Activ
Led. hex =) outp
Lcd.asm L
I Cther Files L m
I Othe
(2]

When an auto-hidden window loses focus, it automatically slides back to its tab on the edge of the IDE. While a window
is auto-hidden, its name and icon are visible on a tab at the edge of the IDE. To display an auto-hidden window, move
your pointer over the tab. The window slides back into view and is ready for use.

Options

Options menu consists of three tabs: Code Editor, Tools and Output settings

Code editor

The Code Editor is advanced text editor fashioned to satisfy needs of professionals.

Tools

The mikroC PRO for dsPIC30/33 and PIC24 includes the Tools tab, which enables the use of shortcuts to external
programs, like Calculator or Notepad.
You can set up to 10 different shortcuts, by editing ToolO - Tool9.




Options

J Editor

Tool Mame: | Motepad

File: Marne: | CwIND DWW SYHOTERAD . EXE

Pararneters:
Macio: | %HEx_FILE_Nave Ful path and name of the k... v Inse

Sharteut: | F11 ll']|

9 Clear all fields

d:zFICFlazh O ptions

[ Clase when finished

Tool?

Toold

Tool3

J/ Output

Output settings

By modifying Output Settings, user can configure the content of the output files.
You can enable or disable, for example, generation of ASM and List file.

Also, user can choose optimization level, and compiler specific settings, which include case sensitivity, dynamic link for
string literals setting (described in mikroC PRO for dsPIC30/33 and PIC24 specifics).

Build all files as library enables user to use compiled library (*.mcl) on any MCU (when this box is checked), or for a
selected MCU (when this box is left unchecked).

For more information on creating new libraries, see Creating New Library.




Options

Cubput Settings
W Generate ASM file

¥ Include HEX opcodes

W Include ROM constants
Dutpu  Include ROM Addresses
W Generate list file

¥ Include debug info

¥ Include source lines in oukput Files

W Generate COFF file
W Long HEX Format

Optimization level:
Four L ¥ Enable 554 optimization

Compiler

" Case sensitive
" Dynamic link For skring literals

' Build all files as library
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Integrated Tools

Active Comments Editor

Active Comments Editor is a tool, particularly useful when working with Lcd display. You can launch it from the drop-

down menu Tools > Active Comments Editor or by clicking the Active Comment Editor Icon 1@ from Tools toolbar.

Active Comments Editor
Enter comment name:

|activeC0mment|

Ackive Comment Ackions:

Properties:

Mew Rename Delete

= Attributes
Url
Image
File

1=l Events
OnlLeftClick + Alt
OnRightClick,
OnbblClick
OnMouseOyver

Misc:
Add Image To Project

Add File To Project

Save Cancel

=

a1



ASCII Chart

The ASCII Chart is a handy tool, particularly useful when working with Lcd display. You can launch it from the drop-
down menu Tools > ASCII chart or by clicking the View ASCII Chart Ilcon + from Tools toolbar.

o NUL |SOH | STX |[ETX EOT ENOQ ACK BEL BS HT LF | ¥T | FF |CR |50  SI
1] 1 z 3 4 ] 5] 7 g 9 10 11 1z 13 14 15
1 DLE DC1 DC2 DC3 DC4 WAK SYMW ETEB CAN EM SUB ESC | F5S G5 RS US
16 17 15 19 | 20 | 21 22 | Z3 | 24 | 25 |2 27 | ZE | 29 | 30 | 51
5 |SPC LM # $ % & () o+, -
32 | 353 034 3% | 36 | FF 3 | 39 | 40 | 41 42 | 43 | 44 | 45 | 46 | 47
3 o 1 2 3 4 5 i} 7 8 9 3 8 < | = | = ?
45 | 49 | 50 | 51 52 | 53 |94 55 5B 57 | 55 | 59 | 60 | 6l 62 | 63
4 m A B C D E F G H I ] K L M N 0O
64 | 65 66 67 65 69 | 70 | Tl e 7 i 0™ 75 e Y7 | TR | 79
5 P O R S T u v w X ¥ 2 [ b, 1 o _
g0 | &1 g2 | 83 84 | 85 g9 | 90 | 91 92 | 93 | 94 | 95
6 : a b ¢ d e I i i k I m n o
96 | 97 | 95 | 99 | 100 | 101 3 105 | 106 | 107 | 108 | 109 110 | 111
7| P a r s t u z { | } ~ DEL
112 115 114 | 115 | 116 | 117  HEY: 0%66 10122 125 124 125 | 126 | 127
g | € O . F . - Tlmowoowst 5 <« & O 2 O
128 | 129 | 130 | 131 [ 132 [ 133 [ 134 [ 155 T156 [ 157 | 135 | 139 | 140 | 141 | 142 | 143
_:g o e ey g » e O 2 ¥
144 | 145 | 146 | 147 | 145 | 149 | 150 | 151 | 152 | 153 | 154 | 1585 | 156 | 157 | 1558 1§?
A i ¢ £ | 8 | ¥ H g§ " | @ a “ | o - @
160 | 161 | 162 | 163 | 164 | 165 | 166 | 167 | 165 | 169 | 170 | 171 | 172 | 173 | 174 | 175
B a + 2 3 - I q . , 1 o »o| Vg | Ve | 34 |
176 | 177 | 178 | 179 | 180 | 181 | 182 | 183 | 184 | 185 | 186 | 187 | 1858 | 189 | 190 | 191
C A A A A A A £ C E E E E I I 1 I
192 1193 | 194 | 195 | 196 | 197 [ 195 | 199 | 200 | 201 | 202 | 203 | 204 | 205 | 206 | 207
D b N n] o n] 1] o # i} u u 1] u Y B
208 | 209 | 210 | 211 | 212 | 213 | 214 | 215 | 216 | 217 | 218 | 219 | 220 | 221 | 222 | 223
E 4 4 a4 &4 &4 4 @& ¢ & & & B|i i i i
224 | 225 | 226 | 227 | 228 | 229 | 230 | 231 | 232 | 233 | 234 | 235 | 236 | 237 | 238 | 239
F 4 f | b a6 |6 @ 6+ | @ b a4 0|y b|¥
240 | 241 | 242 | 243 | 244 | 245 | 246 | 247 | 248 | 249 | 250 | 251 | 252 | 253 | 254 | 255
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EEPROM Editor

The EEPROM Editor is used for manipulating MCU's EEPROM memory. You can launch it from the drop-down menu

Tools » EEPROM Editor.

When you run mikroElektronika programmer software from mikroC PRO for dsPIC30/33 and PIC24 IDE - project

name . hex file will be loaded automatically while ihex file must be loaded manually.

MikroElektronikas EEPROM Editor

. EEPROM Editor

Device: EEFR.OM Size: EEPROMFill
P30F4013 v Bytes Yale: Ox FF Eill
EEFROM Data

MIEEEDEE 0 |[

|%

EEPROM Edit:
Input Format: EEFROM Address: . Edi Yalue:
! Dec Start Address:  Ox FFFF .
e [+ autolne i
" String [ ke

Filter Designer

The Filter designer is a tool for designing FIR and IIR filters. It has an user-friendly visual interface for setting the filter
parameters. Filter designer output is the mikroC PRO for dsPIC30/33 and PIC24 compatible code. You can launch it

from the drop-down menu Tools > Filter Designer.

93



= FIR
FIR Farameters | FIR Window  FIR Freauency
Pt Parsmaters
FIR Device Setup Brput Signal
FIR: Frequersy Device: | PIFA013 w ‘Samping frequercy: | TR
= IR
IR, Par amsters Clockz [060.000000 L ADC Input Chanrel: |10 (4]
IR Prototype
IR, Fradusncy
= Source Code HEa A (48]
el P Fiter bypo: | Lowgass fiber w Weass: | $000 H
sbroPascal PO o
mkroBasic PRO Fiter order: |20 =
= Schematics ]
PRFEOLA Window: | Rectandular |
PIOF4013

Tee

FIR filvers are characterized by a linear phase and by a constant group delay.
The bad side is a high order of the filter which means higher complexity,

A linear phase is the main of FIR fitars.

If a linear phase is not an issue, FIR fitters are not a good choice,

instead, 1R filters have much lowar arder with almost the same effacts.
Haoweaver, IIR filters have a very non-linear phase charactenistic,

Wipass Wstop Wai2

L5

Graphic Lcd Bitmap Editor

The mikroC PRO for dsPIC30/33 and PIC24 includes the Graphic Lcd Bitmap Editor. Output is the mikroC PRO for
dsPIC30/33 and PIC24 compatible code. You can launch it from the drop-down menu Tools > Glcd Bitmap Editor.

MikroElektronika GLCD Bitmap Editor

| Ksonoe [ 7eses | noka 2010

File loaded: banner.brg
Pichure presiew

Load GMP 240128 pict | bwe

Inwert Picture

| 240u64 (T6963C)
128128 (TE0E3C)

L2864 (ot in.

“} [ 23xaz Aot yEL

Generated CODE

i-l"f GLCD Picture name: bamnner.bmp
\// GLCD Model: Toshiba TE963C 240x128
gy SR -

unsigned char const banner bmp[3840] = |
255,255,255,255,255,255, 255,255,255, 255, 255,255, 255,255, 255,255,
255,255,255,255,255,255, 255,255,255, 255, 255,255, 255,255,128, O,
o o o 0 o 0, 0 0 0 0 0 0 0 0 0, O
¢, o, o, o, o, 0, 0, 0, o, ©, 0, L,12s o, 0, O,

[ ———— - --- -

o, 0, 0, 0, 0, 0, 0, 0, 0, 0, @, O, 0, 0, 0, O, o

C_umlv

@ mikroC FRO

. mikroPascal PRO
_ mikroBasic PRO

Copy Code To Clipboard §

94



HID Terminal

The mikroC PRO for dsPIC30/33 and PIC24 includes the HID communication terminal for USB communication. You

can launch it from the drop-down menu Tools » HID Terminal.

\_\. mikroElektronika USE (HID) Terminal

(== /=)
|Termina| | Descriptor
HID Devices: Info
ABBAHDME -
ABBAHDME

mikroE HID Librar
Dell Premium USB Optical House

Communication

[HID Readswrite Test send

I~ &ppend CR v Send as Twping

I~ Append LF [~ Send as Mumber

ormat

& asCIT " HEx  DEC Clear
HID Read/Write Test -
] b




Lcd Custom Character

mikroC PRO for dsPIC30/33 and PIC24 includes the Lcd Custom Character. Output is mikroC PRO for dsPIC30/33 and
PI1C24 compatible code. You can launch it from the drop-down menu Tools » Lcd Custom Character.

MikroElektronika LCD Custom Char Generator 3]
4

%A ~ — — —
e == == | L] =l
5=x 10 Save... Load... Fill all Cclear all Invert
Preview

H+E

Font size
@ 5%7 + cursor line

() 5%10 + cursor line

C e
(O C e
mn ||

L]
L]
L]
]
L]
L]
L]
L]

CGRAM address

Char:

Char data row:

mikroC PRO | mikroPascal PRO mikroBasic PRO

const char character[] = {0,4,4,31,4,4,0,0};

woid CustowChar (char pos row, char pos char) {
char i:
Lod Crd(64) ;
for (i = 0; i<=7; i++) Led Chr CFicharacter[i]):
Led Cwd( LCD_RETURN HOME) ;
Lod Chr(pos_row, pos_char, 0):

Generate Code i Copy Code To Clipboard




Seven Segment Editor

The Seven Segment Editor is a convenient visual panel which returns decimal/hex value for any viable combination you
would like to display on seven segment display. Click on the parts of seven segment image to get the requested value
in the edit boxes. You can launch it from the drop-down menu Tools » Seven Segment Editor or by clicking the Seven

Segment Editor Icon h from Tools toolbar.

Seven Segment Editor X

Commaon cathode:

113

Comrmaon anode:

14z

Decoding Format:

'@ Decimal

UDP Terminal

The mikroC PRO for dsPIC30/33 and PIC24 includes the UDP Terminal. You can launch it from the drop-down menu
Tools > UDP Terminal.

MikroElektronika UDP Terminal 5]
=Sekting:
TP Address: |192.168‘020.D25 | Connect
=Send:
rikroElektronika ‘ F Send 4
Append: R " Send as typing
[l LF " Send as number

mikroElektronika

Clear

rrikroElekrarika
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USART Terminal

The mikroC PRO for dsPIC30/33 and PIC24 includes the USART communication terminal for RS232 communication.
You can launch it from the drop-down menu Tools » USART Terminal or by clicking the USART Terminal Icon Efrom

Tools toolbar.

MikcroElektronik s Usart Terminal

COM Port Settings 4
Qom Part: | COML b mikroElektronika Send Repeat sending
Baud rate: | 5600 bps b - - " Repeat sending every
Support ASCIT | Append New Line 65/2 | Send ASCII
Stop Bits:  one Stop Bit - e = miliseconds
oty tane 9 Send from file
I Check Parity @iif Sending
Data bits:  Eight | Clear ' Add Time
Buffer size: 1024 % || mikroElekcronika
Flow contral:  None -
~Data Fe —, ~Héw Ling 0%
& ascn @ CRALF (0200 + 0308)
) HEX o
- 2 LF {0x08)

) DEC
B ) CR (0%0D)
o Recoi

mensec] | ostemnec toata e

Ao Connect - | O fesias Loviasd

[ Clear AddTime . appand to and of file
|| nikroElekeronika

Connected to COML
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Active Comments

The idea of Active Comments is to make comments alive and give old fashioned comments new meaning and look.
From now on, you can assign mouse event on your comments and 'tell' your comments what to do on each one. For
example, on left mouse click, open some web address in your browser, on mouse over show some picture and on
mouse double click open some file.

Let suppose we are writing a example for a GSM/GPSR module which is connected to EasyPIC6 and we would like to
provide a photo of our hardware (jumpers, cables, etc.). within the example.

Also, it would be also nice to put some documentation about chip we are using and a GSM module extra board. Now
we can have all those things defined in one single comment using Active Comment Editor.

New Active Comment

When you start Active Comment Editor for the first time (from the View menu, from editor's pop-up menu, or by pressing
Ctrl + Alt + P) you will get an empty editor :

Active Comments Editor
Select Active Comment:

Active Comment Actions:
New [Renamity] [mmbelete

Properties:

Misc:

! Add Image Jo-Projedt ]

[ Aad File To Project ]

Save Cancel

By clicking the Meaw button you are prompted to enter a name for the comment :




Active Comments Editor E|
Enter comment name:

|activeC0mment| |

Active Cormment Actions:
New Rename Delate

Properties:

=l Attributes
Ul
Image
File

=l Events
OnlLeftClick + Alk
OnRightClick,
OnDbIClick
OnMousedver

Misi:
Add Image To Project

Add File To Project

Save Cancel

You can notice that when you start typing a name, properties pane is automatically displayed so you can edit properties

if you wish. A Comment will be is created when you click Save button.
Properties are consisted of two major categories - Attributes and Events.
Attributes can be :

- URL - Valid web address.
- Image - Image has to be previously added to Project (Project Manager > Images).
- File - File has to be previously added to Project (Project Manager > Other Files).

There are four predefined event types you can apply to an Active Comment :

1. OnLeftClick + Alt
2. OnRightClick

3. OnDoubleClick
4. OnMouseOver
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mikroC PRO for dsPIC

First three event types can have one of the following three actions :

1. OpenUrl - Opens entered URL in default Web browser.

2. OpenFile - Opens a file within a default program associated with the file extension (defined by Windows).
3. None - Does nothing.

Fourth event, OnMouseOver, has only 2 actions :

1. Previewlmage - Shows image when cursor is moved over a comment.
2. None - Does nothing.

Attributes are tightly bounded with events. For example, you can not have OnLeftClick + Alt -> OpenFile if there is no
file attribute set, or if there is no file added to project. Same behavior applies to image attribute.

Let's start editing our Active Comment by entering some valid web address in the URL field :

=l Aktribukes
Lrl vy, rrikr e, com|
Irmage
File
=l Events
OnLeftClick + Al
OnRightClick,
onDbiClick
OniouseCrer

For every Active Comment a XML file will be created, containing all valid information regarding the Active Comment -
attributes, events, etc. and it is automatically added to Project manager after saving it :

Project Manager c:Radni mikroC PRO for ds... X

B JE R E S EIENEYES

= I_% Easy_GSM_GPRS.mcpds
=107 Sources
Easy_(G5M_GPRS.c
[T Header Files
El Binaries
[T Project Level Defines
=I5 Image Files
Easy_(G5M_GPRS.jpg
|1 EEPROM Files
= 17 Metive Comments Files
I- ﬂ activeComment ., xml
IC7) Qukput Files
|~ Other Files
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You can see the contents of the created XML file by expanding Active Comment Editor :

Active Comments Editor
Enter comment name:

|activeC0mment |

Active Cormment Actions:
New Rename Delate

Properties:
=l Attributes
Lirl vy, mikroe, com|
Image
File
=l Events
OnlLeftClick + Alk
OnRightClick,
OnDbIClick
OnMousedver

Misi:
Add Image To Project

Add File To Project

Save Cancel

<activeComment:>
<Attributes>
“Url-www.mikroe . com</Url>
<Image></ Image:
<Filer</File>
</attributes>
<Events:
<OnLeftClick:</OnLeftClick:>
<OnRightClick:></0nRightClick:
<0nDb1Click:></0nDhlClick:>
<OnMouseldrer:</0nMouselrer:>
</Events:>
</activeComment

®

As we mentioned above you can add image or file which are already included in project. If the the desired image or file

aren't added, you can do it directly from here by clicking the | Add Image To Praject

or

Add File To Project

button.
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Next file dialog will be opened :

Open

Loak jn: | 19 Images

v 02 @

&

by Flecent
Documents

=

My Documents

®

tdy Computer

File name: |Easy_GSM_GF'F|5 V| [ Open I

Files of bype: | Image Files[".bmp, “.jpg. “.pna) £ | [ Cancel ]

-

My Netlwork [] Open as read-only

There, you should select the desired image to be added. In our example, Easy_ GSM_GPRS.jpg image will be added.

Selected picture is automatically added to the drop down list of the Image field in Active Comment Editor :

Active Comments Editor E|
Seleck Ackive Comment:
|activeComment A |
Active Comment Actions:
New Rename Delete

Properties:
1= Attributes

Lrl el mikrog, com

Image Eas Rs.jpg| BF

Filg
1=l Events

OnLeftClick + alt

OnRightlick

OnDbIClck

CnMouseCrver

*
Misc:
Add Image To Project
Add File To Project
Save Cancel
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Now, when image has been selected, we can assign an event for it. For example, OnMouseOver will be used for

Previewlmage action, and OnLeftClick + Alt will be assigned to OpenUrl action :

= Attribukes
Url v, Tikroe, com
Irmage Easy_GSM_GPRS.jpg
File

=l Events

onLeftClick + Al OpenUrl
OnRightClick, Mone
onDbIClick

OnMouseCver  Previewlmage

Now we can save our changes to Active Comment by clicking the Save button.

Note : Setting file attributes is same as for image, so it won't be explained separately.

Once we have finished creating our active comment, we can notice that it has been added to source file on current caret

position with ac: prefix 'telling' IDE that it is active comment :

/7 ac:activetomment

30

Now let's try it. If you LeftClick+Alt on it, URL in default Web browser will be opened. If you hover the mouse over it,

you will see an Image preview:

|7/ ac:activeComment
.

30

40

L0
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There is another way to add an active comment to an active project. You can do it simply by typing a comment in old
fashion way, except with ac: prefix. So it would look like this :

/4 acracka VeC‘ommentg Add Comment To Project

30

Notice that when you stop typing, Add Comment To Project button will show. By clicking on it, you will open Active
Comment Editor and comment name will be already set, so you need only to adjust attributes and settings.

After saving you can always edit your active comment by Active Comment Editor, and switch between comments
directly from editor.

If you remove a file from the Project Manager or add an Active Comment File which contains information about the file
which is no longer in project, and hover the mouse over the comment, you will be prompted to either add file to project
or remove event definition from Active Comment for this file :

'E File linked to this active comment is missing!
L

‘would vou like to add file to & project and make events associated with
inwalid , or unlink File From Active Comment?

( \_ﬁ' | Show more infa Yes

If you remove active comment file from the Project Manager, you'll receive this message:

'E Missing a file for this active comment!
L

would vou like to add file to a project , or delete this Active
Caormment?

': \_ﬁ' ) Show mare info Yes

Click on Yes button you'll prompted for an active comment file :
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Open
Look in: | £ Easy_GSM_GPRS v @2 @
Y activeComment
ub activeCommentz
My Recent
Drocuments
(G
Deskiop
My Documents
58
My Camputer
File hame: | hd | [ Open I
Files of bype: |Aclive Link. Files(*.xml] v | [ Cancel ]
My Net‘work [ 0pen as read-anly

If you click No, comment will be removed from the source code.

Renaming Active Comment

When you click on rename button, you will be prompted to enter new name :

Active Comments Editor =
Select Ackive Comment:

|activeComment hd |

Active Comment Actions;
New Rename Delete

Enter new Active Comment Mame:

Rename Cancel

Properties:
1= Artributes

Ll el ikr o, Com

Image Easy_G5M_GPRS.jpg

File
=l Events

OnLeftClick + Alt Openlrl

OnRightlick Mone =

OnDbIClck

OnMouseCver  PreviewImage

Misc:
Add Image To Praject

Add File To Project

Save Cancel
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Now click again Rename button. Now you have renamed your Active Comment in such a way that its filename, source
code name are changed :

l// 2c: activelommentRenams

=0

Deleting Active Comment

Deleting active comment works similar like renaming it. By clicking on delete button, you will remove an active comment
from both code and Project Manager.
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Export Project

This option is very convenient and finds its use in relocating your projects from one place to another (e.g. from your
work computer to your home computer).

Often, project contains complicated search paths (files involved within your project could be in a different folders, even
on different hard disks), so it is very likely that some files will be forgotten during manual relocation.
In order to simplify this, Export Project gives you opportunity to do this task automatically.

To open Export Project, from Project menu select Export Project or hit Ctrl + Alt + E. Following window will appear :

Export Project r>_<|

Select project ko export:
|C:'|,Pr0gram Files\MikroelekkronikaimikraC PRO Far dsPICIExamplesiOther) Time\ Time_Dermo.mepds

Select destination folder:

| D\Project| D|

Export Project & Cancel

In the empty input boxes, current location and the destination folder of the desired project should be entered.

By default, currently active project will be set for export. You can change it any time by clicking the Open Button .

Once you have entered the appropriate data, click Export Project button. After exporting is done, and if everything was
OK, you'll receive a message :

Information

vi.) Project successfully exported!

‘au have successfully exported the project. Al files fram
the project are now copied to "D\Project”

Now, Export Project has copied all project files into desired folder and changed project search paths, so you can easily
move the entire folder to another location and run the project.
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Jump To Interrupt
Lets you choose which interrupt you want to jump to.

Requirement: Interrupt routine is included in project.

You can call Jump To Interrupt by selecting Run > Jump To Interrupt from the drop-down menu, or by clicking the Jump

To Interrupt Icon @ , from the Watch Values Window.

Available Interrupts

0x0004 : ReservedTrapd
00006 : OscillatorFail
0x0005 : AddressError
00004 : StackError
0000 : MathError
0x000E : ReservedTraps
0x0010 : ReservedTraps
0x0012 : ReservedTrap? —
00014 : INTOInkerrupk
00016 ¢ IC1Interrupk
00015 : OC1Inkerrupk
00014 ¢ T1Inkerrupt
0001 ¢ IC2Inkerrupk
0x001E & OiZZInterrupt
00020 : TZ2Inkerrupk
Ox0022 ; T3Inkerrupt
1Interrupt
00026 @ UIR%Inkerrupk
00028 @ U1TxInkerrupk
00024 : ADCInterrupt
00020 @ MYMInkerrupk
0x002E @ SI2CInkerrupk
00030 : MIZCInkerrupt
00032 ¢ CHInkerrupt
00034 ¢ INT1Inkerrupt
00036 @ IC7Interrupt
0x0035 : ICSInterrupk
00034 @ OZ3Interrupk
0003 ¢ OZ4Inkerrupk
0x003E : T4Interrupt bt

> [

[Tonly used oK Cancel

By checking the Only Used box, you can display only the used breakpoints.
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Regular Expressions

Introduction

Regular Expressions are a widely-used method of specifying patterns of text to search for. Special metacharacters
allow you to specify, for instance, that a particular string you are looking for, occurs at the beginning, or end of a line, or
contains n recurrences of a certain character.

Simple matches

Any single character matches itself, unless it is a metacharacter with a special meaning described below. A series of
characters matches that series of characters in the target string, so the pattern "short" would match "short" in the
target string. You can cause characters that normally function as metacharacters or escape sequences to be interpreted
by preceding them with a backslash "\ " .

For instance, metacharacter "~" matches beginning of string, but "\ ~" matches character "~", and "\ \" matches
"\, etc.

Examples :

unsigned matches string 'unsigned’
\“unsigned matches string ' “unsigned’

Escape sequences

Characters may be specified using a escape sequences: "\n" matches a newline, "\t " a tab, etc. More generally, \
=xnn, where nn is a string of hexadecimal digits, matches the character whose ASCII value is nn.

If you need wide (Unicode) character code, you can use '\x{nnnn}', where "'nnnn' - one or more hexadecimal
digits.

\xnn - char with hex code nn

\x {nnnn) - char with hex code nnnn (one byte for plain text and two bytes for Unicode)
\t - tab (HT/TAB), same as \x09

\n - newline (NL), same as \x0a

\r - car.return (CR), same as \x0d

\ £ - form feed (FF), same as \x0c

\a - alarm (bell) (BEL), same as \x07

\e - escape (ESC), same as \x1b

Examples:

unsigned\x20int matches 'unsigned int' (note space in the middle)
\tunsigned matches 'unsigned' (predecessed by tab)

Character classes

You can specify a character class, by enclosing a list of characters in [], which will match any of the characters from the
list. If the first character after the “[“ is “*”, the class matches any character not in the list.
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Examples:

count[aeiou]r finds strings 'countar', 'counter', etc. but not 'countbr', 'countecr’', etc.
count[“aeiou] r finds strings 'countbr', 'countcr’', etc. but not 'countar', 'counter’, etc.

Within a list, the "-" character is used to specify a range, so that a-z represents all characters between "a" and "z",
inclusive.
If you want "-" itself to be a member of a class, put it at the start or end of the list, or precede it with a backslash.

If youwant '] ', you may place it at the start of list or precede it with a backslash.
Examples:

[-az] matches 'a', "z"' and '-'

[az-] matches 'a', "z' and '-'

[a\-z] matches 'a', 'z' and '-'

[a-z] matches all twenty six small characters from 'a' to 'z
[\n-\x0D] matches any of #10,#11,#12,#13.

[\d-t] matches any digit, '-" or 't"'.

[1-a] matches any char from "] '.."a".

Metacharacters

Metacharacters are special characters which are the essence of regular expressions. There are different types of
metacharacters, described below.

Metacharacters - Line separators

~ - start of line

$ - end of line

\A - start of text

\z - end of text

. - any character in line

Examples:

~PORTA - matches string * PORTA ‘ only if it's at the beginning of line
PORTAS - matches string * PORTA * only if it's at the end of line

~PORTAS - matches string * PORTA * only if it's the only string in line
PORT . r - matches strings like ‘PORT2’, ‘PORTE’, ‘PORT1’ and so on

The “~” metacharacter by default is only guaranteed to match beginning of the input string/text, and the “$~
metacharacter only at the end. Embedded line separators will not be matched by “*” or “$”.

You may, however, wish to treat a string as a multi-line buffer, such that the “~” will match after any line separator within
the string, and “$” will match before any line separator.

Regular expressions works with line separators as recommended at

http://www.unicode.org/unicode/reports/tr18/
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Metacharacters - Predefined classes

\w - an alphanumeric character (including "_")
\W - a nonalphanumeric character

\d - a numeric character

\D - a non-numeric character

\'s - any space (same as [\t\n\r\f])

\ S - a non space

You may use \w, \d and \s within custom character classes.
Example:

routi\de - matches strings like 'routile', 'routi6e' and soon, butnot 'routine’, 'routime' and
so on.

Metacharacters - Word boundaries

A word boundary ("\b") is a spot between two characters that has an alphanumeric character ("\w") on one side,
and a nonalphanumeric character (" \W") on the other side (in either order), counting the imaginary characters off the
beginning and end of the string as matching a "\w".

\b - match a word boundary)
\B - match a non-(word boundary)

Metacharacters - Iterators

Any item of a regular expression may be followed by another type of metacharacters - iterators. Using this
metacharacters,you can specify number of occurences of previous character, metacharacter or subexpression.

* - zero or more (“greedy”), similar to {0,}

+ - one or more (“greedy”), similar to {1,}

? - zero or one (“greedy”), similar to {0,1}

{n} - exactly n times (“greedy”)

{n,} - atleast n times (“greedy”)

{n,m} - at least n but not more than m times (“greedy”)
*2 - zero or more (“non-greedy”), similar to {0,}?

+7? - one or more (“non-greedy”), similar to {1,}?

22 - zero or one (“non-greedy”), similar to {0,1}?

{n}? - exactly n times (“non-greedy”)

{n,}? - atleast n times (“non-greedy”)

{n,m}? - at least n but not more than m times (“non-greedy”)

So, digits in curly brackets of the form, {n,m}, specify the minimum number of times to match the item n and the
maximum m. The form {n} is equivalent to {n,n} and matches exactly n times. The form {n, } matches n or more
times. There is no limit to the size of n or m, but large numbers will chew up more memory and slow down execution.

If a curly bracket occurs in any other context, it is treated as a regular character.
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Examples:

count.*r B-matches strings like 'counter', 'countelkijdflkj9r' and 'countr'’

count.+r - matches strings like 'counter', 'countelkjdflkj9r' butnot 'countr’

count. ?r - matches strings like 'counter', 'countar' and 'countr' butnot 'countelkj9r’
counte{2}r - matches string 'counteer'

counte{2, }r - matches strings like 'counteer', 'counteeer', 'counteeer' etc.
counte{2,3}r - matches strings like 'counteer', or 'counteeer' but not 'counteeecer’

A little explanation about "greediness". "Greedy" takes as many as possible, "non-greedy" takes as few as possible.
For example, 'b+' and 'b* ' applied to string 'abbbbe' return 'bbbb', 'b+?' returns 'b', 'b* 2" returns empty
string, 'b{2,3}?"' returns 'bb"', 'b{2,3} ' returns 'bbb'.

Metacharacters - Alternatives

You can specify a series of alternatives for a pattern using " | " to separate them, so that bit|bat|bot will match
anyof "bit", "bat", or "bot" in the target string as would "b (i |a|o) t) ". The first alternative includes everything
from the last pattern delimiter (" (", " [", or the beginning of the pattern) up to the first " | ", and the last alternative
contains everything from the last " | " to the next pattern delimiter. For this reason, it's common practice to include
alternatives in parentheses, to minimize confusion about where they start and end.

Alternatives are tried from left to right, so the first alternative found for which the entire expression matches, is the
one that is chosen. This means that alternatives are not necessarily greedy. For example: when matching rou | rout
against "routine", only the "rou" part will match, as that is the first alternative tried, and it successfully matches the
target string (this might not seem important, but it is important when you are capturing matched text using parentheses.)
Also remember that "|" is interpreted as a literal within square brackets, so if you write [bit|bat|bot], you're really
only matching [biao|].

Examples:

rou (tine|te) - matches strings 'routine' or 'route'.

Metacharacters - Subexpressions

The bracketing construct ( ... ) may also be used for define regular subexpressions. Subexpressions are numbered
based on the left to right order of their opening parenthesis. First subexpression has number ‘1’

Examples:

(int) {8,10} matches strings which contain 8, 9 or 10 instances of the ‘int’
routi ([0-9] |a+) e matches ‘routile’, ‘routile’ , ‘routine’, ‘routinne’, ‘routinnne’ efc.

Metacharacters - Backreferences
Metacharacters \1 through \ 9 are interpreted as backreferences. \ matches previously matched subexpression #.
Examples:

(.)\1+ matches ‘aaaa’ and ‘cc’.

(.+)\1+ matches ‘abab’ and ‘123123’
(['71?) (\d+)\1 matches “13” (in double quotes), or ‘4’ (in single quotes) or 77 (without quotes) etc
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Keyboard Shortcuts

Below is a complete list of keyboard shortcuts available in mikroC PRO for dsPIC30/33 and PIC24 IDE.

IDE Shortcuts Advanced Editor Shortcuts
F1 Help Ctrl+Space Code Assistant
Ctrl+N New Unit Ctrl+Shift+Space | Parameters Assistant
Ctrl+O Open Ctrl+D Find Declaration
Ctrl+Shift+O Open Project Ctri+E Incremental Search
Ctrl+Shift+N New Project Ctrl+L Routine List
Ctrl+K Close Project Ctrl+G Goto Line
Ctrl+F4 Close unit Ctrl+J Insert Code Template
Ctrl+Shift+E Edit Project Ctrl+Shift+. Comment Code
Ctrl+F9 Build Ctrl+Shift+, Uncomment Code
Shift+F9 Build All Ctrl+number Goto Bookmark
Ctrl+F11 Build And Program Ctrl+Shift+tnumber | Set Bookmark
Shift+F4 View Breakpoints Ctrl+Shift+l Indent Selection
Ctrl+Shift+F5 Clear Breakpoints Ctrl+Shift+U Unindent Selection
F11 Start mE Programmer TAB Indent Selection
Ctrl+Shift+F11 Project Manager Shift+TAB Unindent Selection
F12 Options Alt+Select Select Columns
Alt + X Close mikroC PRO for dsPIC30/33 Ctri+Alt+Select Select Columns

and PIC24 Alt + Left Arrow | Fold Region (if available)

Basic Editor Shortcuts Alt + Right Arrow | Unfold Region (if available)
F3 Find, Find Next Ctrl+Alt+L Convert Selection to Lowercase
Shift+F3 Find Previous Ctrl+Alt+U Convert Selection to Uppercase
Alt+F3 Grep Search, Find In Files Ctrl+AIt+T Convert to Titlecase
Ctri+A Select Al Ctri+T USART Terminal
Cri+C Copy ctri+Q Quick Converter
Ctrl+F Find mikrolCD Debugger and Software Simulator
Ctrl+R Replace Shortcuts
Ctrl+P Print F2 Jump To Interrupt
Ctrl+S Save Unit F4 Run to Cursor
Ctrl+Shift+S Save All F5 Toggle Breakpoint
Ctrl+V Paste F6 Run/Pause Debugger
Ctrl+X Cut F7 Step Into
Ctrl+Y Delete Entire Line F8 Step Over
Ctrl+z Undo F9 Start Debugger
Ctrl+Shift+Z Redo Ctrl+F2 Stop Debugger
MikroElektronika
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Ctrl+F5 Add to Watch List

Ctrl+F8 Step Out

Alt+D Disassembly View

Shift+F5 Open Watch Window
Ctrl+Shift+A Show Advanced Breakpoints
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GCHAPTER 3

mikroC PRO for dsPIG30/33 and
PIC24 Command Line Options

Usage: mikroCdsPIC.exe [-<opts> [-<opts>]] [<infile> [-<opts>]] [-<opts>]]
Infile can be of *.c, *.mc1 and *.pld type.

The following parameters are valid :

-P <devicename> : MCU for which compilation will be done.

-FO <oscillator>: Set oscillator [in MHz].

-SP <directory> :Add directory to the search path list.

-1P <directory>:Add directory to the #include search path list.
-N <filename> : Output files generated to file path specified by filename.
-B <directory>: Save compiled binary files (* .mc1) to 'directory'.
-0 : Miscellaneous output options.

-DBG : Generate debug info.

-1, : Check and rebuild new libraries.

-DL : Build all files as libraries.

-Y : Dynamic link for string literals.

~UICD : ICD build type.

-EH <filename> : Full EEPROM HEX file name with path.

-LHF : Generate Long hex format.

-GC : Generate COFF file.

Example:

mikroCdsPIC.exe -MSF -DBG -p30F4013 -Y -DL -011111114 -fo80 -N”C:\Lcd\Lcd.mcpds” -SP”C:\
Program Files\Mikroelektronika\mikroC PRO for dsPIC\Defs”

-SP”C:\Program Files\Mikroelektronika\mikroC PRO for dsPIC\Uses” -SP”C:\
Led\” “Led.c” “_ Lib Math.mcl” “_ Lib MathDouble.mcl”

Y _Lib System.mcl” “_Lib Delays.mcl” “_ Lib LcdConsts.mcl” “_ Lib Lcd.
mcl”
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Parameters used in the example:

-MSF : Short Message Format; used for internal purposes by IDE.

-DBG : Generate debug info.

-p30F4013 : MCU 30F4013 selected.

-v : Dynamic link for string literals enabled.

-DL : All files built as libraries.

-011111114 : Miscellaneous output options.

-fo80 : Set oscillator frequency [in MHZz].

-N"C:\Lcd\Lcd.mcpds" -SP"C:\Program Files\Mikroelektronika\mikroC PRO for dsPIC\
Defs\" : Output files generated to file path specified by filename.

-SP"C:\Program Files\Mikroelektronika\mikroC PRO for dsPIC\Defs\" : Add directoryto
the search path list.

-SP"C:\Program Files\Mikroelektronika\mikroC PRO for dsPIC\Uses\" : Add directory to
the search path list.

-SP"C:\Lcd\" : Add directory to the search path list.

"Led.c" " Lib Math.mcl"™ " Lib MathDouble.mcl" " Lib System.mcl"™ " Lib Delays.
mcl™ " Lib LedConsts.mcl™ " Lib Led.mcl" : Specify input files.
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GCHAPTER 4

mikrolCD (In-Gircuit Debuggyer)

Introduction

The mikrolCD is a highly effective tool for a Real-Time debugging on hardware level. The mikrolCD debugger enables
you to execute the mikroC PRO for dsPIC30/33 and PIC24 program on a host dsPIC30/33 or PIC24 microcontroller and
view variable values, Special Function Registers (SFR), RAM, CODE and EEPROM memory along with the mikrolCD

code execution on hardware.
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If you have appropriate hardware and software for using the mikrolCD select mikrolCD Debug Build Type before
compiling the project.

Project Settings @
Name: |p3oF4013 v
S MCU Clack ||
Frequency: 80.000000 | MHz Choose ICD Debug
type if you want
to use mikrolCD
1= Build{ Debugger Type I debug.
Build Type |
) Release (%) ICD Debug

f

Debugger
() Software () mikroICD

Now, compile the project by pressing Ctrl + F9, or by pressing Build Icon *ﬁa on Build Toolbar.

Run the mikrolCD by selecting Run » Start Debugger from the drop-down menu or by clicking the Start Debugger
Icon Eh . Starting the Debugger makes more options available: Step Into, Step Over, Run to Cursor, etc. Line that is

to be executed is color highlighted (blue by default). There is also notification about the program execution and it can
be found in the Watch Window (yellow status bar). Note that some functions take more time to execute; execution is
indicated with "Running..." message in the Watch Window Status Bar.

y g il i ) Wiatch Walues ]
= zg
A ] IE:} EDJ IE?B Do Wy 0d O = Ju
. Led Init(); & add @ Remove <) Properties g Add All ki Remave Al
e : . )
el EhEl LW CILITARY 5 Select variable from list:
Led Cwd{ LCD CURSOR_OFF) ; cant -
@ 20 Search for variable by assembly name:
® . @ forji=1; i < 17; i++) 4 _test [
3 ji LEE, CRE (1 L, BemR[d=11)8 [7] Peripherals Freeze
L e
9 i Narme Yalue Address
PORTE u] 0:x02C8
TRISE u] Ox02C6
LATE u] O:x02CA
ADPCFG 000 00 00248
Lext {.}r 00800
Running. ..

Related topics: mikrolCD Debugger Example, mikrolCD Debug Windows, mikrolCD Debugger Options
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mikrolCD Debugger Options

Debugger Options
i Function | Toolbar
Name Description
Key Icon
Start Debugger Starts Debugger. F9 E—h
Stop Debugger Stop Debugger. Ctrl + F2 E—E
Run/Pause Debugger | Run/Pause Debugger. F6 |__§DJ

Executes the current program line, then halts. If the executed
Step Into program line calls another routine, the debugger steps into the F7 gei)
routine and halts after executing the first instruction within it.

Executes the current program line, then halts. If the executed
program line calls another routine, the debugger will not step into

e
Step Over it. The whole routine will be executed and the debugger halts at| ' ¢ &
the first instruction following the call.
Step Out Executes all remaining program Ilngg within the suproutlne. The Cirl + F8 0o
debugger halts immediately upon exiting the subroutine.
Run To Cursor Executes the program until reaching the cursor position. F4 o]

Toggle breakpoints option sets new breakpoints or removes those

Toggle Breakpoint -
79 " already set at the current cursor position.

F5 =

Related topics: Run Menu, Debug Toolbar
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mikrolCD Debugger Example

Here is a step-by-step mikrolCD Debugger Example.
[ StepNo.1 N

First you have to write a program. We will show how the mikrolCD works using this example :

// Lcd module connections
sbit ILCD RS at LATDO bit;
sbit ILCD EN at LATDl bit;
sbit ILCD D4 at LATBO bit;
sbit ILCD D5 at LATB1 bit;
sbit ILCD D6 at LATB2 bit;
sbit LCD D7 at LATB3 bit;

sbit LCD RS Direction at TRISDO bit;
sbit LCD EN Direction at TRISDl bit;
sbit LCD D4 Direction at TRISBO bit;
sbit LCD D5 Direction at TRISBl bit;
sbit LCD D6 Direction at TRISB2Z bit;
sbit LCD D7 Direction at TRISB3 bit;
// End Lcd module connections

char text[] = "mikroElektronika";

char i;

void Move Delay () {
Delay ms(500);
}

void main () {
ADPCFG = OxFFFF;

Led Init ()
Led Cmd ( LCD CLEAR) ;
Led Cmd ( LCD CURSOR_OFF) ;

for(i = 1; i < 17; i++) {

Led Chr (1, i, text[i-1]);

}
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After successful compilation and MCU programming press F9 to start the mikrolCD. After the mikrolCD initialization a
blue active line should appear.

5 =l e ) Wifatch Yalues =
= ozE n!ﬁMiii_
A ] ED 2y | o0 & ob o] = Ju
. Led Init(): -!‘i Add P Remove <) Properties Iy Add All L Remove All
[ 0
il EhaEl(_LLCw CILITAEY § Select wariable from list:
Led Cmd{ LCD CURSOR_OFF) : text -
. 30 Search for variable by assembly name:
BH fori(i = 1: i < 17; i++) 4 _temt (&)
9 ] Led Chr (1, 1, textli-11): Penpherals Freeze
E | ——
= i Narme Yalue Address
PORTE 1] 0:x02C8
TRISE a 0x02C6
LATE 1] 0:x02CA
ADPCFG 000 00 Ox02485
+ kext 1. 00500
PC= 0x0002E0 0.00 us

We will debug the program line by line. To execute code line by line press [F8]. However, it is not recommended to use

Step Over [F8] over Delay routines and routines containing delays. In this case use Run to cursor [F4] function or Run
[F6] function combined with Breakpoints.

3 SR R () § Wiatch YWalues =]
- ADPCFG = OxFFFF;
A Eh B} By [ o0 @ vo ol = ofu
& z7 Led Init(); & Add 3 Remove <) Properties kg AddAll el Remove All
(-] H . "
e (EREl({_IWE_EIbB) & Select variable from list:
Led Cmd(_LCD_CURSOR_OFF) ; - -
30 Search for variable by assembly name:
B forii = 1: i < 17; i++ § _test &)
9 ] LEE CIE (i, Lo EEEE[d=11) 7 Peripherals Freeze
oo — e
= ¥ Mame Yalue Address
PORTE a Ox02C3
TRISE 1] O0x0Z2CE
LATE a Ox02Ca
ADPCFG 0xFF FF Ox0ZAG
+ text i} 00500
Pi= 0x0002E4 0,00 us
MikroElektronika
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Step Into [F7], Step Over [F8] and Step Out [CtrI+F8] are mikrolCD debugger functions that are used in stepping mode.
There is also a Real-Time mode supported by the mikrolCD. Functions that are used in the Real-Time mode are Run/

Pause Debugger [F6] and Run to cursor [F4]. Pressing F4 executes the code until the program reaches the cursor
position line.

- Hvwoid main(){

Watch Walues =
ADPCFG = OxXFFFF;
ENENE BRI R = fu
Led Indit(): s Add 3¢ Remove <) Properties I Add All |2 Remove All

Led Cmd{ LCD CLEAR) ;

Select variable from list:

e o el © ®@ © © ©

23 text -
a0 Search for variable by azsembly name:
- B forii = 1; i < 17; i++) { _text !41
. sE] Chiz iy 1 BEEE[d=i])s [V] Peripherals Freeze
& } Name Yalue Address
PORTE a 0x02C8
TRISE u] 0:x02C6
LATE 1 Ox02CH
ADPCFG 0:xFF FF 00248
+ kext {.} 00500

PC= Ox0002C2 0.00 us

Run(Pause) Debugger [F6] and Toggle Breakpoints [F5] are mikrolCD debugger functions that are used in the Real-
Time mode. Pressing F5 marks the line selected by the user for breakpoint. F6 executes code until the breakpoint
is reached. After reaching that breakpoint Debugger halts. Here in our example we will use breakpoints for writing a
word "mikroElektronika” on LCD char by char. Breakpoint is set on LCD_Chr and the program will stop every time this
function is reached. After reaching breakpoint we must press F6 again to continue the program execution.

° + Hvoid main(){ Wifatch Walues =
@ ADPCFG = OxFFFF; = o=

3 ENENE RGN Ju

L) Led Init(): -!‘i Add 8 Remove Q/ Properties  lyg Add All lgl Remove All

]

Led Cmd (_LCD _CLEAR) :
Led Crd | LCD CURSOR_OFF) ;

Select variable from list:

text -

20 Search far variable by assembly name:

5 _ltext !a
B a2 :
Peripherals Freeze
L H Mame Value Address
PORTE u] Ox02CE
TRISE a 0x02C6
LATE 1 Ox02CA
ADPCFG 0xFF FF Ox0245
+ kext 1. 00500

PC= 0x0002C A 0.00us
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Breakpoints are divided into two groups: hardware and software breakpoints. The hardware breakpoints are placed
in the MCU and provide fastest debugging. Number of hardware breakpoints is limited (4 for PIC24 and dsPIC33
family, for dsPIC30 family this number depends on the MCU used). If all hardware brekpoints are used, then the next
breakpoint will be software breakpoint. These breakpoints are placed inside the mikrolCD and simulate hardware
breakpoints. Software breakpoints are much slower than hardware breakpoints. These differences between hardware
and software breakpoints are not visible in the mikrolCD software but their different timings are quite notable. That's
why it is important to know that there are two types of breakpoints.

The picture below demonstrates step-by-step execution of the code used in above mentioned examples.

. FFFFRREFER R

Common Errors :

- Trying to program the MCU while the mikrolCD is active.

- Trying to debug Release build version of the program with the mikrolCD debugger.

- Trying to debug program code which has been changed, but has not been compiled and programmed into the MCU.
- Trying to select line that is empty for Run to cursor [F4] and Toggle Breakpoints [F5] functions.

- Trying to debug MCU with mikrolCD while Watch Dog Timer is enabled.

- Trying to debug MCU with mikrolCD while Power Up Timer is enabled.

- Trying to Step Into [F7] the mikroC PRO for dsPIC30/33 and PIC24 Library routines. Use Step Over [F8] command
for these routines.

- Itis not possible to force Code Protect while trying to debug MCU with mikrolCD.

- Trying to debug MCU with mikrolCD with pull-up resistors set to ON on RB6 and RB7.

Related topics: mikrolCD Debugger, mikrolCD Debug Windows, mikrolCD Debugger Options
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mikrolCD Debugger Windows
Debug Windows

This section provides an overview of available Debug Windows in mikroC PRO for dsPIC30/33 and PIC24 :

- Breakpoints Window

- Watch Values Window

- RAM Window

- Stopwatch Window

- EEPROM Watch Window
- Code Watch Window

Breakpoints Window

The Breakpoints window manages the list of currently set breakpoints in the project. Doubleclicking the desired
