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() mikroPascal compiler for PIC
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Code
Assistant

Breakpoints Procedures
Window List

mikroElektronika compilers allows you to quickly develop and deploy complex
applications:

- Write your source code using the highly advanced Code Editor

- Use the included libraries to dramatically speed up development:
data acquisition, memory, displays, conversions, communications...

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

- Inspect program flow and debug executable logic with the integrated Debugger.
Get detailed reports and graphs on code statistics, assembly listing, calling tree...

- We have provided plenty of examples for you to expand, develop and use as
building bricks in your projects.



CODE EDITOR

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

Advanced Editor features include:

- Adjustable Syntax Highlighting
- Code Assistant

- Parameter Assistant

- Code Templates

- Auto Correct for common typos
- Bookmarks and Goto Line

Code Assistant [CTRL+SPACE]

If you type first few letter of aword and then press CTRL+SPACE, all valid identi-
fiers matching the letters you typed will be prompted to you in afloating panel (see
the image). Now you can keep typing to narrow the choice, or you can select one
from the list using keyboard arrows and Enter.

LCD |

Config{Port. A5 EN. B/ 07, DE. D5, D4]: i‘

procedure LECD_Out{var PORT: byte; Row: byte; Column: byte; var text: char)

procedure Led Imit[vwar PORT: byte]

procedure  Led_Chrfvar port: byte; Row: byte; Column: byte; Out_Char: bute]

procedure Led_Cmd(var port: byte: Out_Char: byte]

conzt LCD_FIRST_ROW = 128;

const LCD_SECOND_ROW = 192;

const LCD_THIRD_ROW = 148; |

Parameter Assistant [CTRL+SHIFT+SPACE]

Parameter Assistant will be automatically invoked when you open a parenthesis " (*
or press CTRL+SHIFT+SPACE. If name of valid function or procedure precedes
the parenthesis, then the expected parameters will be prompted to you in a floating
panel. As you type the actual parameter, next expected parameter will become bold.

channel : word:
LD C_Rea
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Code Template [CTR+J]

You can insert the Code Template by typing the name of the template (for instance,
whileb), then press CTRL+J, and the Editor will automatically generate code. Or
you can click button from the Code toolbar and select template from the list.

You can add your own templates to the list. Just select Tools > Options from the
drop-down menu, or click Tools Icon from Settings Toolbar, and then select Auto
Complete Tab. Here you can enter the appropriate keyword, description, and code
of your template.

Auto Correct
TheAuto Correct feature corrects common typing mistakes. To accessthelist of rec-
ognized typos, select Tools > Options from the drop-down menu, or click the Tools

Icon from the Settings Toolbar, and then select the Auto Correct Tab. You can aso
add your own preferences to the list.

Comment/Uncomment

. Code Editor alows you to comment or uncomment selected block of code by asim-
i 0 ple click of amouse, using the Comment/Uncomment icons from the Code Toolbar.

Comment /
Uncomment Icon.

Bookmarks

Bookmarks make navigation through large code easier.

CTRL+<number> : Goto bookmark
CTRL+SHIFT+<number> : Set/Clear bookmark
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Goto Line

Goto Line option makes navigation through large code easier. Select Search > Goto
Line from the drop-down menu or use the shortcut CTRL+G.

Editor Settings

Tools Icon.

|E| Preferences

=I- Editar

Auto Carrect
Auto Complete
- Tools
=1 Project
Search Path
Output

You can customize these options from the Editor Settings dialog. To access the set-
E tings, click Tools > Options from the drop-down menu, or click the Tools icon.

Scheme: ]mikroDream L] 1 {SDEFINE P SEQUENCE ON}
Z procedure ZSetup AEBS;

[ﬂewScheme] [ Delete ] 3 Label b Label; =

Agzembler - 4 var float_varisble: real;

Binary g hex wvarisble: word:

Egiacetr?t[ & dec_variable: integer:

Flaat i bin wvariable: byte;

Hexadecimal 2 begin

Identifier 8  { Inititate ABS controller for new sessic
) 10 TRISE := $FOD0;

g;r;?;éesw 11 float wvariable := 12.345;

Reservad Woard 1z hex varishle := §1234:

Space 1z dec wvariable := -12345;

Sting b 14 bin wvarisble := $10101010;

£ | > 15 asm

Fareground: L ma: ([hd] oomll

AL mov wid, LATH

|_Black LJ 1s end; // asm

Hoctrnnd 13 if GetABSState = TRUE then
|_B|ack LJ Z0 LCD_out (' AB3 system ready')

Text Attributes z1 else

[1Baid [ Undeline zz LCD out (' ABS svstem hot yet initiated'),
[ Italic [ Strikeout z3 A_Lab;l:

[ ok ] l Cancel ] l Apply
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CODE EXPLORER

The Code Explorer is placed to the left of the main window by default, and gives
clear view of every declared item in the source code. You can jump to declaration of
any item by right clicking it, or by clicking the Find Declaration icon. To expand or
collapse treeview in the Code Explorer, use the Collapse/Expand All icon.

E@ Also, two more tab windows are available in the Code Explorer. QHelp Tab lists all

the available built-in and library functions, for a quick reference. Double-clicking a
collapse/Expand  Foutine in QHelp Tab opens the relevant Help topic. Keyboard Tab lists al the avail-
Allteon.— able keyboard shortcuts in mikroPascal, mikroBasic or mikroC compiler.

x| x| x|
Code Explorer l GHeIp] Keyboard] Code Explorer  BHelp l Keyboard] Code Explorer] QHelp Keyboard
.FS-E: -r: CF_wirite_'w/ord ~ CTRL+) Insert Code Template »
CF_Read_|nit CTRL+L Procedures List
(3 Uses CF_Read Byte CTRL+<numbers Gato bac
=13 Labels CF_Read_word CTRL+SHIFT +<rumbers Sett
° _loop CF_Set_Reqg_édr CTRL+SHIFTH  Indent selectic
=3 Constants CAN CTRL+SHIFT+U Unindent sele
° Samples CANSet0perationt ode CTRL+ALT+SELECT Select
° .Delta CaMNGetDperationt ode Debugger Shortcuts
-3 Vanal.Jles CaNInitialize F4 Run to Cursor
° SIneVaIue CaMNSetE audRate F5 Toggle breakpoint
el CaMSetMask FE Run/Pause Debugger
= T CANSetFiter F7 Stepinto
-3 F‘roced.ures FRegsTolaM(D F& Stepover
° main CANIDToRegs F9 Debug
® Intsmpt CaHwrits CTRL+F2 Reset
= » Processialue CaNread Basic Editor shortcuts
° Value CANSPI F3  Find, Find Next
° ln_'t CANSPIS etOperationtode CTRL+A Select Al
{3 Functions CAMSPIGetperationtd ode CTRL+C Copy
CANSPlInitialize CTRL+F Find
CAMSPIS etBaudR ate CTRL+P  Print
CaMNSPISettask CTRL+F Replace
CANSPIS etFilter CTRL+S Save unit
RegsTolANSHID CTRL+SHIFT+5 SaveAs
CaMSPIDT oRegs CTRL+Y Paste
CAN 5Plwrite CTRL+< Cut
CaMSPIread CTRL+Y HRedo
R5485 CTRL+Z Undo =
R5485master_init 2 < 5
DCAOR rmmmbmr rm=md
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MESSAGES WINDOW

In case that errors were encountered during compiling, compiler will report them
and won't generate a hex file. The Messages Window will be prompted at the bot-
tom of the main window.

The Messages Window is located under message tab, and displays location and type
of errors compiler has encountered. The compiler also reports warnings, but these
do not affect generating hex code. Only errors can interefere with generation of hex.

Line/Calurnn | Message No. | Message Text | L nit |

10018 B Warning: Generated baud rate iz 9615 bps [error = (L1E percent] Counterd ppaz

o0 100 Success

o0 10 Used ROM: 1164 [3%) Used RaM: 54 [3%)

o0 102 Free ROM: 21603 [97%)] Free RabM: 1588 (37%)
106: 5 Modified Insert C:\Program Files\MikroelektranikalmikroP ascal\Examph

Double click the message line in the Messages Window to highlight the line where
the error was encountered.Consult the messages for more information about errors
recognized by the compiler.

PROCEDURES LIST

To view procedures list, select View > Procedures List from the drop-down menu or
press Ctrl+L shortcut on the keyboard.

|E| Procedures List

Function | Type | Line
|nterrupt 28
LED_Mask 43
WordTobask )
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INTEGRATED TOOLS
USART Terminal

All compilersincludesthe USART (Universal Synchronous Asynchronous Receiver
Transmitter) communication terminal for RS232 communication. You can launch it
from the drop-down menu Tools > Terminal or by clicking the Terminal icon.

=, Communication Terminal

Settings

Baud,

Parity:

Data bit;

RIS
& Off
" 0On

LCom Port;

Stop Bits: ’W‘

8 ‘Elghl

Commands

Communication

]

COMTO0 \
9600 Append: [] CR
L

Farmat
&+ ASCH

4

4

None

]

[ Send as typing
[ Send as number

" HEx " DEC

BX

[] Check Parity

Connected to COM10
Disconnected from COM10

DTR
&~ Of
" On

Status
Send Receive LTS DsR
L L L] (*]

Close

ASCII Chart

The ASCII Chart is a handy tool, particularly useful when working with LCD dis-
play. You can launch it from the drop-down menu Tools > ASCII chart.

1| ASCII Chart

CHALE DEC HEX
NUL 1] Ox00
50H 1 Ox01
BTH z 0x0Z
ETH 3 0x03
EOT 4 Ox04d
ENQ 5 Ox0&
ACE & Ox0&
EEL 7 0x07
ES o] Ox0g
HT ] Ox0=
LF 10 Ox04
T 11 0x0E
FF 1z Ox0c
CR 1z Ox 0D

B[(=]E3

EIN

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

oooo
oool
o010
o011
o1oo
olol
0110
0111
1000
100l
1010
1011
1100
1101

M
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Enyizonment

7 Segment Display Decoder

The 7seg Display Decoder is a convenient visual panel which returns decimal/hex
value for any viable combination you would like to display on 7seg. Click on the
parts of 7 segment image to the left to get the desired value in the edit boxes. You
can launch it from the drop-down menu Tools > 7 Segment Display.

7 segment display decoder, F§|

_ Common cathode
$ED
Comman ahode

$12

Decode in:
" decimal value
¢ hex value

EEPROM Editor
EEPROM Editor allows you to easily manage EEPROM of PIC microcontroller.

. EEprom Dump @

ox08 [FF Usze thiz
[ata Memory Size: 256 Bytes r EEPB.DM
definitiot

8280 34 56 78 98 FF 56 66 FF 66 FF FF FF FF FF FF
8x10 |FF 12 34 56 78 90 FF FF FF 55 44 FF FF FF FF FF
8x20 |FF [FF 12 34 546 78 98 FF FF FF FF 33 FF FF FF FF
8x30 |FF [FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8x40 |FF [FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8x50 |FF [FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8x68 |FF [FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8x70 |FF [FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8x80 |FF [FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8x98 |FF [FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8xAd |FF [FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8xB8 |FF [FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8xC8 |FF [FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8xD0 |FF [FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8xE® |FF [FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8xF8 |FF [FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
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Graphic LCD Bitmap generator

Generates code for mikroPascal, mikroBasic and mikroC compilers from loaded

bitmap picture.

SOT08] 7E983 | Mokiaa110 |
File loaded: bank.brmp

Load BMP Ficture |

Create CODE |

Invert PICTURE |

GLCD Size [ controller

~
r
~
"
r

12864 (KSO108)

oElektronika Graphic LCD Bitmap generator

Picture preview —128x64 pix [ bw

s

/# GLCD Picture name: bank.bmp
## GLCD Model: KSO108 128x64

Copy CODE to Clipboard |

w
v
w
w

w
v
w
w

w
1
v
w
w

w
(]
o

w
o

w
w

IIRoEEm
IIRoEEm

w

ImNERE®E

v

Fl~1=al.~ ] 1]

1
w

&+ mikroPASCAL code
" mikroBASIC code

" mikroC code
Exit

A
const bank_bmp @ arrayl1B824] of hbyte
- . B, A, B, B, A, A, 8,
A, B, B, A, B, B, A, A, 4,
. B, B, A, B, B, A, A, 4,
A, B, B, A, B, A, A, A, 8,
98, 68, B. 16, 9,128, V2,132, @4,
128 @ ol 9 o 9 @ 6 @O
wer: 2,0,2 - 05052005 Syskem stabus: Win MT like O3
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KEYBOARD SHORTCUTS

Below is the complete list of keyboard shortcuts available in compilers IDE. You
can also view keyboard shortcuts in the Code Explorer, tab Keyboard.

IDE Shortcuts

F1

CTRL+N
CTRL+O
CTRL+F9
CTRL+F11
CTRL+SHIFT+F5

Basic Editor shortcuts

F3
CTRL+A
CTRL+C
CTRL+F
CTRL+P
CTRL+R
CTRL+S
CTRL+SHIFT+S
CTRL+V
CTRL+X
CTRL+Y
CTRL+Z

Advanced Editor shortcuts

CTRL+SPACE

CTRL+SHIFT+SPACE

CTRL+D

CTRL+G

CTRL+J

CTRL+L

CTRL+<number>

CTRL+SHIFT+<number>

CTRL+SHIFT+

CTRL+SHIFT+U

CTRL+ALT+SELECT
Debugger Shortcuts

CTRL+F8
F9
F2
CTRL+F2

Help

New Unit

Open

Compile

Code Explorer on/off
View breakpoints

Find, Find Next
Select All
Copy
Find
Print
Replace
Save unit
SaveAs
Paste

Cut

Redo
Undo

Code Assistant
Parameters Assistant
Find declaration
Goto line

Insert Code Template
Procedures List
Goto bookmark

Set bookmark
Indent selection
Unindent selection
Select columns

Run to Cursor
Toggle breakpoint
Run/Pause Debugger
Step into

Step over

Step out

Debug

Jump to Interrupt
Reset

mikroPascal and mikroBasic for AVR compilers have additional shortcuts:

Ctrl+F5
Shift+Ctrl+F6
Ctrl+F6
Shift+F6
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Add to Watch list
View RAM

View Clock

Edit Registers



CHAPTER

Building
Applications

QUICK OVERVIEW

Creating applications in mikroPascal, mikroBasic or mikroC is easy and intuitive.
Project Wizard allows you to set up your project in just few clicks: name your appli-
cation, select chip, set flags and get going.

These compilers allows you to distribute your projects in as many units as you find
appropriate. You can then share your mikroCompiled Libraries (.mc1 files) with
other developers without disclosing the source code. The best part is that in
mikroPascal you can use .mc1 bundles created by mikroBasic or mikroC (and other
way around)!

MIKROELEKTRONIKA SOFTWARE AND HARDWARE SOLUTIONS FOR THE EMBEDDED WORLD



PROJECTS

mikroPascal, mikroBasic and mikroC organizes applications into projects, consist-
ing of asingle project file and one or more sourcefiles. You can compile sourcefiles
only if they are part of a project.

Project file carries the following information:

- project name and optional description

- target device

- device flags (config word) and device clock
- list of project source files with paths

New Project

=

New Project.

The easiest way to create project is by means of New Project Wizard, drop-down
menu Project > New Project. Just fill the dialog with desired values (project name
and description, location, device, clock, config word) and compiler will create the
appropriate project file.

Also, an empty source file named after the project will be created by default.
Compilers does not require you to have source file named same as the project, it's
just a matter of convenience.

Editing Project

=

Edit Project.

12 méény, ct ocmple... MIKROELEKTRONIKA SOFTWARE AND HARDWARE SOLUTIONS FOR THE EMBEDDED WORLD

L ater, you can change project settings from the drop-down menu Project > Edit. You
can add or remove source files from project, rename the project, modify its descrip-
tion, change chip, clock, config word, etc.

To delete a project, smply delete the folder in which the project file is stored.



SOURCE FILES

Source files containing program code should have following extensions:

mikroPasca for PIC: .ppas
mikroBasic for PIC: .pbas
mikroC for PIC and VR-STAMP: .c

mikroPasca for dsPIC: .dpas
mikroBasic for dsPIC: .dbas
mikroPascal for AVR: .apas
mikroBasic for AVR: .abas

List of source files relevant for the application is stored in project file with follow-
ing extensions (along with other project information):

mikroPasca for PIC: . PPP
mikroBasic for PIC: .pbp
mikroC for PIC: .ppcC
mikroC for VR-STAMP: .psc
mikroPascal for dsPIC: .dpp
mikroBasic for dsPIC: .dbp
mikroPascal for AVR: .app
mikroBasic for AVR: .abp

You can compile source files only if they are part of a project.

MIKROELEKTRONIKA SOFTWARE AND HARDWARE SOLUTIONS FOR THE EMBEDDED WORLD Méény et simple. .. 13



Managing Source Files

]

New File.

£

Open File.

—

Print File.
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Creating a new sourcefile
To create a new source file, do the following:

Select File > New from the drop-down menu, or press CTRL+N, or click the New
Fileicon. A new tab will open, named “Untitled1”. This is your new source file.
Select File > Save As from the drop-down menu to name it the way you want.

If you have used New Project Wizard, an empty source file, named after the project
with extension defined by compiler, is created automatically. Compiler does not
require you to have source file named same as the project, it's just a matter of con-
venience.

Opening an Existing File

Select File > Open from the drop-down menu, or press CTRL+O, or click the Open
File icon. The Select Input File dialog opens. In the dialog, browse to the location
of the file you want to open and select it. Click the Open button. The selected fileis
displayed in its own tab. If the selected file is already open, its current Editor tab
will become active

Printing an Open File

Make sure that window containing the file you want to print is the active window.
Select File > Print from the drop-down menu, or press CTRL+P, or click the Print
icon. In the Print Preview Window, set the desired layout of the document and click
the OK button. The file will be printed on the selected printer.



-g 4

3

liliEupaleUSDeyelbjinen

ﬂ Saving File

Make sure that window containing the file you want to save is the active window.

S File.
e Select File > Save from the drop-down menu, or press CTRL+S or click the Save
icon. The file will be saved under the name on its window.
Pﬁ Saving File Under a Different Name
saveFile ps.  Make sure that window containing the file you want to save is the active window.
Select File > Save As from the drop-down menu, or press SHIFT+CTRL+S. The
New File Name dialog will be displayed. In the dialog, browse to the folder where
you want to save the file. In the File Name field, modify the name of the file you
want to save. Click the Save button.
Closing a File
4
Close File. Make sure that tab containing the file you want to close is the active tab. Select File

> Close from the drop-down menu, or right click the tab of the file you want to close
in Code Editor. If the file has been changed since it was last saved, you will be
prompted to save your changes.

MIKROELEKTRONIKA SOFTWARE AND HARDWARE SOLUTIONS FOR THE EMBEDDED WORLD Méény et simple. .. 15
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COMPILATION

¥ When you have created the project and written the source code, you will want to
for compileit. Select Project > Build from the drop-down menu or click the Build Icon
Build Icon. or Slmply hit CTRL+F9.

Progress bar will appear to inform you about the status of compiling. If there are
errors, you will be notified in the Error Window. If no errors are encountered, com-
piler will generate outpui files.

Output Files

Upon successful compilation, compiler will generate output filesin the project fold-
er (folder which contains the project file). Output files are summarized below:

Intel HEX file (. hex)
Intel style hex records. Use this file to program MCU.

Binary mikro Compiled Library (.mec1)
Binary distribution of application that can be included in other projects.

List File(.1st)
Overview of MCU memory allotment: instruction addresses, registers, routines,
etc.

Assembler File (.asm)
Human readable assembly with symbolic names, extracted from the List File.

Assembly View

After compiling your program in mikroPascal, mikroBasic or mikroC, you can click
A View Assembly Icon or select Project > View Assembly from the drop-down menu
view Assembly L0 Feview generated assembly code (. asm fil€) in a new tab window. Assembly is

Icon. human readable with symbolic names. All physical addresses and other information
can be found in Statistics or in list file (. Lst).

If the program is not compiled and there is no assembly file, starting this option will
compile your code and then display assembly.
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CHAPTER

Debugger

QUICK OVERVIEW

Source-level Debugger is an integral component of mikroPascal, mikroBasic and
mikroC compilers. It is designed to simulate operations of PIC, dsPIC, AVR and
VR-STAMP microcontrollers and to assist users in debugging program code written
for these devices.

MIKROELEKTRONIKA SOFTWARE AND HARDWARE SOLUTIONS FOR THE EMBEDDED WORLD



DEBUGGER

@:}

Start Debugger.

[une]

1

Pause Debugger.

(T4

Step Into.

“

Step Over.

{1

Step Out.

g ]

Run to Cursor.
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Source-level Debugger is an integral component of mikroPascal, mikroBasic and
mikroC development environment. It is designed to simulate operations of micro-
controllers and to assist users in debugging software written for these devices.

Debugger ssimulates program flow and execution of instruction lines, but does not
fully emulate microcontroller device behavior: it does not update timers, interrupt
flags, etc.

After you have successfully compiled your project, you can run the Debugger by
selecting Run > Debug from the drop-down menu, or by clicking Debug Icon.
Starting the Debugger makes more options available: Step Into, Step Over, Run to
Cursor, etc. Line that is to be executed is color highlighted.

Debug [F9]
Start the Debugger.

Run/Pause Debugger [F6]
Run or pause the Debugger.

Sep Into [F7]
Execute the current (single— or multi—cycle) instruction, then halt. If the instruction
isaroutine call, enter the routine and halt at the first instruction following the call.

Sep Over [F8]
Execute the current (single— or multi—cycle) instruction, then halt. If the instruction
isaroutine call, skip it and halt at the first instruction following the call.

Sep Out [CtrI+F8]

Execute the current (single— or multi—cycle) instruction, then halt. If the instruction
is within aroutine, execute the instruction and halt at the first instruction following
the call.

Run to cursor [F4]
Executes al instructions between the current instruction and the cursor position.
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“ Jump to Interrupt [F2]

Only for PIC microcontrollers. Jump to address $04 for PIC12/16 or to address $08
for PIC18 and execute the procedure located at that address.

Jump to Interrupt.

Toggle Breakpoint [F5]

= Toggle breakpoint at the current cursor position. To view all the breakpoints, select
Toggle Run > View Breakpoints from the drop-down menu. Double clicking anitem in win-
Breakpoint. dow list locates the breakpoint.

Watch Window

Debugger Watch Window is the main Debugger window which allows you to mon-
itor program items while running your program. To show the Watch Window, select
View > Debug Windows > Watch Window from the drop-down menu.

@ Watch EJ @lgl
Eh By B | ® o0 0T o0 | N
[}. add [ Remove Gl:-f Properties [}. Add all

[pc |

MName: ‘ “alug | Address | ~

STACK_I O o 0x000000
STACK _T_2 0 0%000002

0x000004

0%000005
0x000006
Ox000007
0%000003
0x000009
Ox00000A
0%00000B
0x00000C
0x000000
0%00000E
0x00000F
0x000010
0x000011
0x000015

STACK_I_10
STACK_I_11
STACK_I_12
STACK_0
STACK_1
STACK _Z
STACK_3
STACK_4
Upperiord
Loweriiord
loopcount
remainder

Ad

Ox000017
0%000019
0x000014
o Ox00001C b

PC= 0x00032C Time= 0.00 us

The Watch Window displays variables and registers of microcontrollers, with their
addresses and values. Values are updated as you go through the simulation. Use the
drop-down menu to add and remove the items that you want to monitor. Recently
changed items are colored red.

Double clicking an item opens the Edit Value window in which you can assign anew
value to the selected variable/register. Also, you can change view to binary, hex,
char, or decimal for the selected item.
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Stopwatch Window

Debugger Stopwatch Window is available from the drop-down menu, View > Debug
Windows > Stopwatch.

The Stopwatch Window displays the current count of cycles/time since the last
Debugger action. Stopwatch measures the execution time (number of cycles) from
the moment Debugger is started, and can be reset at any time. Delta represents the
number of cycles between the previous instruction line (line where the Debugger
action was performed) and the active instruction line (where the Debugger action
landed).

(D] Stopwatch E@@
Cycles: Tirne:
Current Counk: |1 0.00 us
Delea: 0 0.00 us
Stopwatch: a 0.00us
Reset To Zero
Clock: g MHz

Note: You can change the clock in the Stopwatch Window; this will recalculate val-
uesfor the newly specified frequency. Changing the clock in the Stopwatch Window
does not affect the actual project settings — it only provides a smulation.

View RAM Window

Debugger View RAM Window is available from the drop-down menu, View >
Debug Windows > View RAM.

The View RAM Window displays the map of microcontroller's RAM, with recent-
ly changed items colored red. You can change value of any field by double-clicking
it.



CHAPTER

Statistics

QUICK OVERVIEW

After successful compiling, you can review statistics on your code. You can use fol-
lowing tools: Memory Usage Window, Procedures (Sizes) Window, Procedures

(Locations) Window, Procedures (Details) Window, RAM Window and ROM
Window.
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STATISTICS

@ After successful compilation, you can review statistics of your code. Select View >
View Statistics from the drop-down menu, or click the Statistics icon. There are six
Statistics Icon. tab windows:

Memory Usage Window
Provides overview of RAM and ROM memory usage in form of histogram.
|E| Statistics D@@

{Memory USEQEE] Procedures [sizes]] Procedures [Incatmns]] Procedures [detai\s]1 RaM ] ROM ]
RAM Memory Usage (locations) ROM Memory Usage (locations)

1,566 Free RAM 31,603 Free ROM
54 Used RAM 1,164 Used ROM

A% 0f1640

Free RAM Used RAM Free hOM Used ROM

Procedures (Sizes) Window
Displays functions in form of histogram, according to their memory allotment.

[P statistics

Memory usage P ]I Procedures [Iucat\uns]] Procedures [delal\s]1 RAM ] ROM ]

ROM usage by procedure (ROM locations)

main
USART_rite rrrrrrrrrrrrrrrr rrrrrrrrrrrrrrrr L rrrrrrrrrrrrrrrr L ,,,,,,,,,,,,,,,, ,,,,,
WiordTohask
USART init

MUl 1Bx16_U_18

LED Mask
Div_16x16_ o e o —e e Ml eesnesae e -

Interrupt SE ———————————————— rrrrrrrrrrrrrrrr rrrrrrrrrrrrrrrrr ,,,,,

50 100 150 200 250 300 350
ROM locations
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Procedures (Locations) Window
Displays how functions are distributed in microcontroller’s memory.

[P statistics

Memary usagel Procedures [sizes] { FT ]l Procedures [delal\s]1 RAM ] ROM ]

Procedures by ROM location

main
USART Write
WordTohask 4 -+ ------oodeooeee S SO S— —

USART int -~ R L et [ E R S I S

[T U [ S R N o e
LED: Mask 4=
Div_16x16_ U4

Interrupt §

T T T T T T T T T T
0 200 300 400 500 600 700 800 00 1,000 1,100
ROM Address

Procedures (Details) Window

Displays complete call tree, along with details for each procedure and function:
Size, start and end address, calling frequency, return type, etc.

(] P L
(1] statistics u@@
Memory usage | Pracedures [sizes]] Procedures locations)  Procedures [details] IHAM ] ROM |
= main Unit
LoART Mite Procedure Name: Real Mame:
= wWordToMask
- Mul_1Ex16_U_18 Size:
frbED: Madke Feturn Type:
Div_16x16_U
USART_irit Start Address: &
End Address: =

Max Stack Depth:
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RAM Window

Summarizes all GPR and SFR registers and their addresses. Also displays symbolic
names of variables and their addresses.

Memony usagel Procedures [SIZES]] Procedues [Iucat\uns]] Procedures [details)  RAM IHDM ]
General purpose registers [GPR] Special function registers (SFR]

Address 1F\eg\ster ] A [Address Register ~

(<0001 STACK_|_1 0x0FCF THATH

(0x0002 STACK_|_2 0x0FCE THAIL

00003 STACK_I_3 DOFSE PIRT

(00004 STACK_|_4 Ox0FAC TRETA

(00005 STACK_|_S 0x0FAE RCSTA

(00008 STACK_I_E 0FM  TRISC

(00007 STACK_|_7 040FAE | RCREG

(00008 STACK_|_& Ox0FAD0 THREG

00009 STACK_I_9 O:0FS3 TRISE

(<0002, STACK_|_10 00F32 | TRISA

(00008 STACK_I_11 0x0F3D FIET

0000C STACK_I_12 0:0FCD T1CON

(0000 STACK_O 0«0F&F | SPERG

(0x000E STACK_1 0x0Fg1 FORTE

0000F STACK_2 0FE0  PORTA

0x0010 STACK_3 040FE8  'WREG

00011 STACK 4 || |=OFDE STATUS =
ROM Window

Lists op-codes and their addresses in form of a human readable hex code.

Memony usagel Procedures [SIZES]] Procedues [Iucat\uns]] Procedues [delal\s]1 Ram  ROM

:4DDRESS OPCODE A5k -~

50000 $EFSE  FOOT GOTO  Counterd_main =
$0003  $60ES  MOVF - FSROL W, 0

30018 $S0E2  MOVF  FSRTH.W.

0014 $BED4  MOVWE STACK i 4.

$O0C  $50DA  MOVF  FSR2ZH. W,

SOME  $BE0S  MOVWF STACK_ [ 5.0

$0020  $E64F2  CLRF  INTCOW. O

$0022  $5020  MOVF  main_global_tlcount, W, 0

30024 $EE0S  MOVWFE STACK 9.0

$O026 42403 INCF - STACK__8.F.0

$O0025  $5003  MOVF  STACK | 9.%w.0

$0024  3EBE20  MOVWE main_global_tTcount, O
N

SO02E  $5C20  SUBWF main_global_tlcount, W, 0
30030 $ET03  BMZ Counterd_L_1

0032 $0EFF  MOVLW 255

$0034  $BE0A  MOVWF STACK_i_10,0

30036 30001 BRA Counter3 L_3

0033 $Ba0s  CLRF  STACK_i_10.0

$0034  $OEFF  MOVLW 255
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Second edition
January 2006

No part of this manual, including the product and software described in it, may be
reproduced, transmitted, transcribed, stored in a retrieval system, or translated into
any language in any form or by any means, except documentation kept buy the pur-
chaser for backup purposes, without the express written permission of
MikroElektronika company.

Product warranty or service will not be extended if the product is repaired, modified
or altered, unless such repair, modification or alteration is authorized in writing by
MikroElektronika.

MIKROELEKTRONIKA PROVIDE THIS MANUAL “AS IS” WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED
TO THE IMPLIED WARRANTIES OR CONDITIONS OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PUROSE.

IN NO EVENT SHALL MIKROELEKTRONIKA, ITS DIRECTORS, OFFICERS,
EMPLOYEES OR DISTRIBUTORS BE LIABLE FOR ANY INDIRECT , SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES(INCLUDING DAMAGES FOR
LOSS OF PROFITS, LOSS OF BUSINESS, LOSS OF USE OR DATA, INTERRUP-
TION OF BUSINESS AND THE LIKE) EVEN IF MIKROELEKTRONIKA HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES ARISING FROM ANY
DEFECT OR ERROR IN THIS MANUAL OR PRODUCT.

SPECIFICATION AND INFORMATION CONTAINED IN THIS MANUAL ARE FUR-
NISHED FOR INTERNATIONAL USE ONLY, AND ARE SUBJECT TO CHANGE AT
ANY TIME WITHOUT NOTICE , AND SHOULD BE CONSTRUED AS A COMMIT-
MENT BY MIKROELEKTRONIKA

MikroElektronika assumes no responsibility or liability for any errors or inaccuracies
that may appear in this manual, including the product and software described in it.

Product and corporate names appearing in this manual may or may not be regis-

tered trademarks or copyrights of their respective companies, and are used only for
identification or explanation and to the owners benefit, without intent to infringe.
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