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Overview PCB, PCM and PCH Overview The PCB, PCM and PCH are separate compilers. PCB is for 12 bit opcodes, PCM is for 14 bit opcodes and PCH is for the 16 and 18 bit PICmicro® MCU. Since much is in common among the compilers, all three are covered in this reference manual. Features and limitations that apply to only specific controllers are indicated within. These compilers are specially designed to meet the unique needs of the PICmicro® MCU controllers. These tools allow developers to quickly design application software for these controllers in a highly readable, high-level language. The compilers have some limitations when compared to a more traditional C compiler. The hardware limitations make many traditional C compilers ineffective. As an example of the limitations, the compilers will not permit pointers to constant arrays. This is due to the separate code/data segments in the PICmicro® MCU hardware and the inability to treat ROM areas as data. On the other hand, the compilers have knowledge about the hardware limitations and do the work of deciding how to best implement your algorithms. The compilers can efficiently implement normal C constructs, input/output operations and bit twiddling operations.



Technical Support The latest software can be downloaded via the Internet at: http://www.ccsinfo.com/download.shtml for 30 days after the initial purchase. For one year’s worth of updates, you can purchase a Maintenance Plan directly from CCS. Also found on our web page are known bugs, the latest version of the software, and other news about the compiler. We strive to ensure that each upgrade provides greater ease of use along with minimal, if any, problems. However, this is not always possible. To ensure that all problems that you encounter are corrected in a diligent manner, we suggest that you email us at [email protected] outlining your specific problem along with an attachment of your file. This will ensure that solutions can be suggested to correct any problem(s) that may arise. We try to respond in a timely manner and take pride in our technical support.
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C Compiler Reference Manual Secondly, if we are unable to solve your problem by email, feel free to telephone us at (262) 522-6500 x 32. Please have all your supporting documentation onhand so that your questions can be answered in an efficient manner. Again, we will make every attempt to solve any problem(s) that you may have. Suggestions for improving our software are always welcome and appreciated.



Installation PCB, PCM, AND PCH INSTALLATION: Insert the disk in drive A and from Windows Start|Run type: A:SETUP PCW INSTALLATION: Insert CD ROM, select each of the programs you wish to install and follow the on-screen instructions.



Invoking the Command Line Compiler The command line compiler is invoked with the following command: CCSC



options



cfilename



Valid options: +FB Select PCB (12 bit) +FM Select PCM (14 bit) +FH Select PCH (PIC18XXX) +FS Select SXC (SX) +ES Standard error file +T Create call tree (.TRE) +A Create stats file (.STA) +EW Show warning messages +EA Show all error messages and all warnings +Yx Optimization level x (0-9)



-D +DS +DM



Do not create debug file Standard .COD format debug file .MAP format debug file



+DC +EO -T -A -EW



Expanded .COD format debug file Old error file format Do not generate a tree file Do not create stats file (.STA) Suppress warnings (use with +EA)



-E



Only show first error



+DF



Enables the output of a COFF debug file.



The xxx in the following are optional. If included it sets the file extension:
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+LNxxx Normal list file +LSxxx MPASM format list file +LOxxx Old MPASM list file +LYxxx Symbolic list file -L Do not create list file +P +Pxx +PN +PE



+O8xxx +OWxxx



8 bit Intel HEX output file 16 bit Intel HEX output file



+OBxxx -O



Binary output file Do not create object file



Keep compile status window up after compile Keep status window up for xx seconds after compile Keep status window up only if there are no errors Keep status window up only if there are errors



+Z +DF I+="..." i+"..."



+Gxxx="yyy" +? -?



Keep scratch files on disk after compile COFF Debug file Same as I="..." Except the path list is appended to the current list Set include directory search path, for example: I="c:\picc\examples;c:\picc\myincludes" If no I= appears on the command line the .PJT file will be used to supply the include file paths. Close compile window after compile is complete Generate a symbol file (.SYM) Do not create symbol file Create a project file (.PJT) Do not create PJT file Compile for use with an ICD Set a global #define for id xxx with a value of yyy, example: #debug="true" Same as #xxx="yyy" Brings up a help file Same as +?



+STDOUT +SETUP +V +Q



Outputs errors to STDOUT (for use with third party editors) Install CCSC into MPLAB (no compile is done) Show compiler version (no compile is done) Show all valid devices in database (no compile is done)



-P +M -M +J -J +ICD #xxx="yyy"



A / character may be used in place of a + character. The default options are as follows: +FM +ES +J +DC +Y9 -T -A +M +LNlst +O8hex -P -Z
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C Compiler Reference Manual If @filename appears on the CCSC command line, command line options will be read from the specified file. Parameters may appear on multiple lines in the file. If the file CCSC.INI exists in the same directory as CCSC.EXE, then command line parameters are read from that file before they are processed on the command line. Examples: CCSC +FM C:\PICSTUFF\TEST.C CCSC +FM +P +T TEST.C



MPLAB Integration MPLAB 5: If MPLAB is installed before the compiler, then integration with MPLAB is automatic. Otherwise use the following command: CCSC



+SETUP



MPLAB 6: A plug-in program must be executed on the computer with MPLAB 6 before MPLAB 6 can use the CCS C compiler. If this plug-in did not come with your version of MPLAB you should download it from the download page of the CCS web site. The specific instructions for compiling and running from MPLAB will vary depending on the version. In general when creating a project be sure to select the CCS C Compiler as the tool suite, then follow the normal MPLAB instructions. To download the latest version of MPLAB to go Microchip's web page at: http://www.microchip.com



Directories The compiler will search the following directories for Include files. • Directories listed on the command line • Directories specified in the .PJT file • The same directory as the source file By default, the compiler files are put in C:\Program Files\PICC and the example programs and all Include files are in C:\Program Files\PICC\EXAMPLES.
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Overview The compiler itself is a DLL file. The DLL files are in a DLL directory by default in C:\Program Files\PICC\DLL. Old compiler versions may be kept by renaming this directory.



File Formats The compiler can output 8 bit hex, 16 bit hex, and binary files. Two listing formats are available. Standard format resembles the Microchip tools and may be required by some third-party tools. The simple format is easier to read. The debug file may either be a Microchip .COD file or Advanced Transdata .MAP file. All file formats and extensions are selected via the Options|File Formats menu option in the Windows IDE.



Direct Device Programming The IDE has a program option in the main menu bar. When invoked, the IDE will issue a command to start the user's device programmer. The commands are specified in the Options|Debugger/Programer window. The %H is replaced with the HEX filename and %D is replaced with the device number. Put a ! at the end of the command line if you would like a pause before returning to IDE. Only programs that can be invoked by a command will work with this option.



Device Calibration Data Some devices from Microchip have calibration data programmed into the program area when shipped from the factory. Each part has its own unique data. This poses some special problems during development. When an UV erasable (windowed) part is erased, the calibration data is erased as well. Calibration data can be forced into the chip during programming by using a #ROM directive with the appropriate data. The PCW package includes a utility program to help streamline this process. When a new chip is purchased, the chip should be read into a hex file. Execute the Tools|Extract Cal Data Utility and select a name (.C) for this part. The utility will create an Include File with specified name that will have the correct #ROM directives for the part. During prototype development add a #Include directive and change the name before each build to the part # that is about to be programmed. For production (OTP parts) simply comment out the #Include.
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Utility Programs SIOW



SIOW is a Windows utility (PCW only). SIOW is a simple "dumb terminal" program that may be run on a PC to perform input and output over a serial port. SIOW is handy since it will show all incoming characters. If the character is not a normally displayable character, it will show the hex code.



DEVEDIT



DEVEDIT is a Windows utility (PCW only) that will edit the device database. The compiler uses the device database to determine specific device characteristics at compile time. This utility will allow devices to be added, modified or removed. To add a device, highlight the closest equivalent chip and click on COPY. To edit or delete, highlight the device and click on the appropriate button.



PCONVERT



PCONVERT is a Windows utility (PCW only) that will perform conversions from various data types to other types. For example, Floating Point decimal to 4 BYTE Hex. The utility opens a small window to perform the conversions. This window can remain active during a PCW or MPLAB session. This can be useful during debugging.



CCSC +Q



This will list all devices in the compiler database.



CCSC +FM +V



This will show the current compiler version. Replace +FM with +FB or +FH for the other compilers.
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New



Creates a new file



Open



Opens a file into the editor. If there are no other files open then the project name is set to this files name. Ctrl-O is the shortcut.



Reopen



Lists all the recently used files and allows the user to open them by selecting the appropriate file.



Save



Saves the file currently selected for editing. Ctrl-S is the shortcut.



Save As



Prompts for a filename to save the currently selected file.



Save All



All open files are saved to disk.
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Encrypt



Creates an encrypted include file. The standard compiler #include directive will accept files with this extension and decrypt them as they are read. This allows include files to be distributed without releasing the source code.



Close



Closes the file currently open for editing. Note that while a file is open in PCW for editing no other program may access the file. Shift F11 is the shortcut.



Close All



Closes all files.



Print



Prints the currently selected file.



Printer Setup



Allows the selection of a printer and the printer settings.



Exit



Terminates PCW



Project Menu New



Creates a new project. A project may be created manually or via a wizard. If created manually only a .PJT file is created to hold basic project information. An existing .C main file may be specified or an empty one may be created. The wizard will allow the user to specify project parameters and when complete a .C, .H and .PJT file are created. Standard source code and constants are generated based on the specified project parameters.



New| PICWIZARD



This command will bring up a number of fill-in-the-blank forms about your new project. RS232 I/O and i2C characteristics, timer options, interrupts used, A/D options, drivers needed and pin names all may be specified in the forms. When drivers are selected, the tool selects pins required and pins that can be combined will be. The user may edit the final pins selections. After all selections are made the initial .c and .h files are created with #defines, #includes and initialization commands required for your project. This is a fast way to start a new project. Once the files are created you cannot return to the menus to make further changes.



Open



A .PJT file is specified and the main source file is loaded.
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Open All Files Reopen Find Text In Project Print All Files



A .PJT file is specified and all files used in the project are opened. In order for this function to work the program must have been compiled in order for the include files to become known. Lists all the recently used project files and allows the user to open them by selecting the appropriate file. Searches all files in a project for a given text string. All files in the project are printed. For this function to work the program must have been compiled in order for the include files to become known.



Include Dirs



Allows the specification of each directory to be used to search for include files for just this project. This information is saved in the .PJT file.



Close Project



Closes all files associated with the current project.



Edit Menu Undo



Undoes the last deletion.



Cut



Moves the selected text from the file to the clipboard.



Copy



Copies the selected text to the clipboard.



Paste



Copies the clipboard contents to the cursor location.



Copy from File



Copies the contents of a file to the cursor location.



Paste to File



Pastes the selected text to a file.



Find



Searches for a specified string in the file.



Replace



Replaces a specified string with a new string.



Next



Performs another Find or Replace.



Find matching



Highlights the matching { or ). The editor will start counting the open and closed braces and highlight the closing or opening
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item when they match. Simply place the cursor on one of the items and the matching one will be highlighted.



Find matching braces extended Toggle Bookmark



The text will be highlighted up to the corresponding } or ).



Goto Bookmark



Move the cursor to the specified bookmark (0-9).



Next Window



Selects the next open file as the current file for editing.



Previous Window



Selects the previous open file as the current file for editing.



Indent Selection



The selected area of code will be properly indented.



Sets a bookmark (0-9) at the cursor location.



Options Menu Recall Open Files



When selected PCW will always start with the same files open as were open when it last shut down. When not selected PCW always starts with no files open.



Editor Properties



When clicked the editor brings up a new Editor Properties Window which gives the user a number of options for setting up the editor properties. Editor Properties window have three tabs which are explained below:



General Tab:



Window Settings: The window Settings option allows the user to select the scrollbars for the editor (horizontal and vertical)



Editor Options: Syntax Highlighting
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PCW IDE When checked the editor highlights in color C keywords and comments. Auto Highlight brackets When checked the editor highlights the matching brackets automatically when the cursor is placed on one. Auto Indent When selected and the ENTER is pressed the cursor moves to the next line under the first character in the previous line. When not selected the ENTER always moves to the beginning of the next line. WordStar keys When selected the editing keys are WordStar style. WordStar commands will enable additional keystrokes recognized by the editors. See EDITOR for more information. TABS: Tab size Determines the number of characters between tab positions. Tabs allow you to set the number of spaces equated by a tab and whether or not the tabs are converted to spaces or left as tabs. Keep Tabs When selected the editor inserts a tab character (ASCII 9) when the TAB key is pressed. Insert Spaces When selected and the TAB key is pressed, spaces are inserted up to the next tab position. Display Tab:



Margin Visible left Margin When selected the left margin of the editor becomes visible. Visible Right Margin When selected the right margin of the editor becomes visible. Left Margin Width Width of the left margin. Right Margin Width
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C Compiler Reference Manual ERROR FILE OPTIONS Position of the right margin. Editor Font Selects the font of the editor. Font Size: Size of the editor font. Font Style Style of the editor font (Italic/Bold/Underline). Color Tab:



This tab allows the user to select the color for syntax highlighting.



Customize



This option gives a list of icons that can be added to the tool bar for speedy access of functionalities of the debugger. OBJECT FILE OPTIONS ALLOWS SELECTION OF THE OUTPUT FILE FORMATS. DEBUG FILE OPTIONS Microchip COD Standard PICmicro® MCU RICE16 MAP Used only be older RICE16 S/W To Extended COD COD file with advanced debug info



File Formats



LIST FORMAT OPTIONS



12



PCW IDE



Include Dirs



Original Older Microchip standard Allows the specification of each directory to be used to search for include files by default for newly created projects. This has no effect on projects already created (use Project|Include Dirs to change those).



Debugger /Programmer



Allows the specification of the device programmer to be used when the PROGRAM CHIP tool is selected.



Global Definitions



Allows the setting of #defines to be used in compiling. This is the same as having some #defines at the top of your program. This may be used for example to set debugging defines without changing the code.



Compile PCW Compile Compiles the current project (name is in lower right) using the current compiler (name is on the toolbar).



View Menu C/ASM



Opens the listing file in read only mode. The file must have been compiled to view the list file. If open, this file will be updated after each compile. The listing file shows each C source line and the associated assembly code generated for the line. For Example: ……………delay_ms(3); 0F2: MOVLW 05 0F3: MOVWF 08 0F4: DESCZ 08,F 0F5: GOTO 0F4 …………….while input(pin_0)); 0F6: BSF 0B,3
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Symbol Map



Opens the symbol file in read only mode. The file must have been compiled to view the symbol file. If open, this file will be updated after each compile. The symbol map shows each register location and what program variables are saved in each location. Displays the RAM memory map for the program last compiled. The map indicates the usage of each RAM location. Some locations have multiple definitions since RAM is reused depending on the current procedure being executed. FOR EXAMPLE: 08 09 0A 0B 0C 0E 0E 0E



Call Tree



@SCRATCH @SCRATCH TRIS_A TRIS_B MAIN.SCALE 0D GET_SCALE.SCALE PUTHEX.N MAIN.@SCRATCH



MAIN.TIME



Opens the tree file in read only mode. The file must have been compiled to view the tree file. If open, this file will be updated after each compile. The call tree shows each function and what functions it calls along with the ROM and RAM usage for each. A (inline) will appear after inline procedures that begin with @. After the procedure name is a number of the form s/n where s is the page number of the procedure and n is the number is locations of code storage is required. If s is ?, then this was the last procedure attempted when the compiler ran out of ROM space. RAM=xx indicates the total RAM required for the function. FOR EXAMPLE: Main 0/30 INIT 0/6 WAIT_FOR_HOST 0/23 (Inline) DELAY_US 0/12 SEND_DATA 0/65
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Statistics



Opens the stats file in read only mode. The file must have been compiled to view the stats file. If open, this file will be updated after each compile. The statistics file shows each function, the ROM and RAM usage by file, segment and name.



Data Sheet



This tool will bring up Acrobat Reader with the manufacture data sheet for the selected part. If data sheets were not copied to disk, then the CCS CD ROM or a manufacture CD ROM must be inserted.



Binary file



Opens a binary file in read only mode. The file is shown in HEX and ASCII.



COD Debug file



Opens a debug file in read only mode. The file is shown in an interpreted form.



Valid Fuses



Shows a list of all valid keywords for the #fuses directive for this device.



Valid Interrupts



Shows a list of all valid keywords for the #int_xxxx directive and enable/disable _interrupts for this device.



Tools Menu Device Editor



This tool allows the essential characteristics for each supported processor to be specified. This tool edits a database used by the compiler to control the compilation. CCS maintains this database (Devices.dat) however users may want to add new devices or change the entries for a device for a special application. Be aware if the database is changed and then the software is updated, the changes will be lost. Save your DEVICES.DAT file during an update to prevent this.



Device Selector



This tool uses the device database to allow a parametric selection of devices. By selecting key characteristics the tool displays all eligible devices.
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File Compare



Compares two files. When source or text file is selected, then a normal line by line compare is done. When list file is selected the compare may be set to ignore RAM and/or ROM addresses to make the comparison more meaningful. For example if an asm line was added at the beginning of the program a normal compare would flag every line as different. By ignoring ROM addresses then only the extra line is flagged as changed. Two output formats are available. One for display and one for files or printing.



Numeric Converter Serial Port Monitor



A conversion tool to convert between decimal, hex and float.



Disassembler



This tool will take as input a HEX file and will output ASM. The ASM may be in a form that can be used as inline ASM.



An easy to use tool to connect to a serial port. This tool is convenient to communicate with a target program over an RS232 link. Data is shown as ASCII characters and as raw hex.



This command will take a HEX file and generate an assembly file so that selected sections can be extracted and inserted into your C programs as inline assembly. Options will allow the selection of the assembly format. • 12 or 14 bit opcodes • Address, C, MC ASM labels • Hex or Binary • Simple, ASM, C numbers Extract Cal Data



This tool will take as input a HEX file and will extract the calibration data to a C include file. This may be used to maintain calibration data for a UV erasable part. By including the include file in a program the calibration data will be restored after re-burning the part.



Program Chip



This simply invokes device programmer software with the output file as specified in the Compile\Options window. This command will invoke the device programmer software of your choice. Use the compile options to establish the command line.
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MPLAB



Invokes MPLAB with the current project. The project is closed so MPLAB may modify the files if needed. When MPLAB is invoked this way PCW stays minimized until MPLAB terminates and then the project is reloaded.



Internet



These options invoke your WWW browser with the requested CCS Internet page: View recent changes



Shows version numbers and changes for the last couple of months.



e-mail technical support Download updates



Starts your e-mail program with CCS technical support as the To: address.



Data Sheets



A list of various manufacture data sheets for devices CCS has device drivers for (such as EEPROMs, A/D converters, RTC...)



Goes to the CCS download page. Be sure to have your reference number ready.



Help Menu About



Shows the version of the IDE and each installed compiler.



Contents



The help file table of contents.



Index



The help file index.



Keyword at cursor



Does an index search for the keyword at the cursor location. Press F1 to use this feature.



F12



Bring up help index



Shift F12



Bring up editor help
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PCW Editor Keys CURSOR MOVEMENT Left Arrow Move cursor one character to the left Right Arrow Move cursor one character to the right Up Arrow Move cursor one line up Down Arrow Move cursor one line down Ctrl Left Arrow Move cursor one word to the left Ctrl Right Arrow Move cursor one word to the right Home Move cursor to start of line End Move cursor to end of line Ctrl PgUp Move cursor to top of window Ctrl PgDn Move cursor to bottom of window PgUp Move cursor to previous page PgDn Move cursor to next page Ctrl Home Move cursor to beginning of file Ctrl End Move cursor to end of file Ctrl S Move cursor one character to the left Ctrl D Move cursor one character to the right Ctrl E Move cursor one line up Ctrl X ** Move cursor one line down Ctrl A Move cursor one word to the left Ctrl F Move cursor one word to the right Ctrl Q S Move cursor to top of window Ctrl Q D Move cursor to bottom of window Ctrl R Move cursor to beginning of file Ctrl C * Move cursor to end of file Shift ~ Where ~ is any of the above: Extend selected area as cursor moves
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EDITING COMMANDS F4 Select next text with matching () or {} Ctrl # Goto bookmark # 0-9 Shift Ctrl # Set bookmark # 0-9 Ctrl Q # Goto bookmark # 0-9 Ctrl K # Set bookmark # 0-9 Ctrl W Scroll up Ctrl Z * Scroll down Del Delete the following character BkSp Delete the previous character Shift BkSp Delete the previous character Ins Toggle Insert/Overwrite mode Ctrl Z ** Undo last operation Shift Ctrl Z Redo last undo Alt BkSp Restore to original contents Ctrl Enter Insert new line Shift Del Cut selected text from file Ctrl Ins Copy selected text Shift Ins Paste Tab Insert tab or spaces Ctrl Tab Insert tab or spaces Ctrl P ~ Insert control character ~ in text Ctrl G Delete the following character Ctrl T Delete next word Ctrl H Delete the previous character Ctrl Y Delete line Ctrl Q Y Delete to end of line Ctrl Q L Restore to original contents Ctrl X ** Cut selected text from file Ctrl C ** Copy selected text Ctrl V Paste Ctrl K R Read file at cursor location Ctrl K W Write selected text to file Ctrl-F ** Find text Ctrl-R ** Replace text F3 Repeat last find/replace * Only when WordStar mode selected ** Only when WordStar mode is not selected
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Project Wizard The new project wizard makes starting a new project easier. After starting the Wizard you are prompted for the name for your new main c file. This file will be created along with a corresponding .h file. The tabbed notebook that is displayed allows the selection of various project parameters. For example: • General Tab -> Select the device and clock speed • Communications tab --> Select RS232 ports • I/O Pins tab --> Select you own names for the various pins When any tab is selected you may click on the blue square in the lower right and the wizard will show you what code is generated as a result of your selections in that screen. After clicking OK all the code is generated and the files are opened in the PCW editor This command will bring up a number of fill-in-the-blank forms about your new project. RS232 I/O and 12C characteristics, timer options, interrupts used, A/D options, drivers needed and pin names all may be specified in the forms. When drivers are selected, the tool will select required pins and pins that can be combined will be. The user may edit the final pins selections. After all selections are made an initial .c and .h files are created with #defines, #includes and initialization commands require for your project. This is a fast way to start a new project. Once the files are created you cannot return to the menus to make further changes.
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CCS Debugger Debugger - Overview The PCW IDE comes with a built in debugger. The debugger is started via the Debug|Enable menu selection. This section contains the following topics: • Debug Menu • Configure • Control • Watches • Breaks • RAM • ROM • Data EEPROM • Stack • Eval • Log • Monitor • Peripherals • Snapshot • Enable/Disable



Debugger - Menu This menu contains all the debugger options if the ICD is connected to the PC and the prototype board for debugging the C program.



Debugger - Configure The configure tab allows a selection of what hardware the debugger connects to. Other configuration options vary depending on the hardware debugger in use. The configure tab also allows manually reloading the target with your code. If the debugger window is open and the “Reload target after every compile” box is selected every time the program is compiled the program is downloaded into the target.
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C Compiler Reference Manual A debugger profile contains all the selections in all the debugger tabs such as the variables being watched, the debugger window position and size and the breakpoints set. Profiles may be saved into files and loaded from the configure tab. The last profile file saved or loaded is also saved in the projects .PJT file for use the next time the debugger is started for that project. SPECIAL NOTES FOR ICD USERS: When using an ICD unit the CCS firmware must be installed in the ICD. To install the firmware click on “Configure Hardware” then click on the center top button to load ICD firmware.



Debugger - Control The reset button puts the target into a reset condition. Note that in the source file windows, Listing window and ROM window the current program counter line is highlighted in yellow. This is the next line to execute. The Go button starts the program running. While running none of the debugger windows are updated with current information. The program stops when a break condition is reached or the STOP button is clicked. The STEP button will execute one C line if the source file is the active editor tab and one assembly line if the list file is the active editor tab. STEP OVER works like STEP except if the line is a call to another function then the whole function is executed with one STEP OVER. THE GO TO button will execute until the line the editor cursor is on is reached.



Debugger- Enable/Disable This option enables/disables the debugger if it is not already in that state. The menu option automatically changes to the other one. Shows or hides the PCW debugger IDE as required.
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Debugger - Watches Click the + icon when the watch tab is selected to enter a new expression to watch. The helper window that pops up will allow you to find identifiers in your program to watch. Normal C expressions may be watched like: X X+Y BUFFER[X] BUUFER[X].NAME



Note that where the editor cursor is in the source file at the time you enter the watch will affect how the expression is evaluated. For example consider you have two functions F1 and F2 and you simply enter I as a watch expression. The I that you get will depend on what function the cursor is in. You can proceed any variable with a function name and period to exactly specify the variable (like: F1.I).



Debugger - Breaks To set a breakpoint move the editor cursor to a source or list file line. Then select the break tab in the debugger and click the + icon. Note that the breaks work differently for different hardware units. For example on a PIC16 using an ICD, you can only have one breakpoint and the processor executes the line (assembly line) the break is set on before stopping.



Debugger - RAM The debugger RAM tab shows the target RAM. Red numbers indicate locations that changed since the last time the program stopped. Some locations are blacked out that either do not represent a physical register or are not available during debugging. To change a RAM location double click the value to change. All numbers are in hex.
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Debugger - ROM The ROM tab shows the contents of the target program memory both in hex and disassembled. This data is initially from the HEX file and is not refreshed from the target unless the user requests it. To reload from the target right click in the window.



Debugger -Data EEPROM The debugger Data EEPROM tab shows the target Data EEPROM. Red numbers indicate locations that changed since the last time the program stopped. To change a Data EEPROM location double click the value to change. All numbers are in hex.



Debugger - Stack This tab shows the current stack. The last function called and all its parameters are shown at the top of the list. Note that the PIC16 ICD cannot read the stack. To view the stack, a #DEVICE CCSICD=TRUE line must appear in your source file. The compiler then generates extra code to allow the stack to be seen by the debugger.



Debugger - Eval This tab allows the evaluation of a C expression. It is similar to the watch capability except that more space is provided for the result (for large structures or arrays). The evaluation also allows calling a C function in the target. In this case you must provide all the parameters. The result of the function is shown in the result window. This capability is not available on all debugger platforms.
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Debugger - Log The log capability is a combination of the break, watch and snapshot. You specify a break number and an expression to evaluate each time the break is reached. The program is restarted after the expression is evaluated and the result is logged in the log window. Multiple expressions may be specified by separating them with semi-colons. The log window may be saved to a file. Each expression result in the file is separated with a tab making it suitable for importing into a spreadsheet program.



Debugger - Monitor The monitor window shows data from the target and allows entry of data to be sent to the target. This is done on the target like this: #use RS232(DEBUGGER) ... printf(“Test to run? “); test=getc();



For the PIC16 ICD the B3 pin is used on the target to implement this capability. The normal ICD cable is already set up correctly for this.



Debugger - Peripherals This tab shows the state of the targets special function registers. This data is organized by function. Select a function from the drop down list and the registers associated with that function are shown. Below the registers is a listing of each field in the registers with an interpretation of what the bit pattern means.
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Debugger - Snapshot Click on the camera icon to bring up the snapshot window. The snapshot function allows the recording of the contents of part or all of the various debugger windows. On the right hand side you may select what items you need to record. The top right is a selection of where to record the data. The options are: • Printer • A new file • Append to an existing file In addition you can select when to do the snapshot: • Now • On every break • On every single step Furthermore you can click on the APPEND COMMENT button to add a comment to be inserted into the file.



26



Pre-Processor PRE-PROCESSOR PRE-PROCESSOR COMMAND SUMMARY STANDARD C DEVICE SPECIFICATION #DEFINE ID STRING p. 35 #DEVICE CHIP #ELSE p. 42 #ID NUMBER #ENDIF p. 42 #ID "filename" #ERROR p. 38 #ID CHECKSUM #IF expr p. 42 #FUSES options #IFDEF id p. 44 #TYPE type=type #INCLUDE "FILENAME" p. 45 #SERIALIZE #INCLUDE p. 45 BUILT-IN LIBRARIES #LIST p. 50 #USE DELAY CLOCK #NOLIST p. 51 #USE FAST_IO #PRAGMA cmd p. 55 #USE FIXED_IO #UNDEF id p. 61 #USE I2C #USE RS232 #USE STANDARD_IO FUNCTION QUALIFIER #INLINE p. 46 MEMORY CONTROL #INT_DEFAULT p. 48 #ASM #INT_GLOBAL p. 49 #BIT id=const.const #INT_xxx p. 46 #BIT id=id.const #SEPARATE p. 59 #BYTE id=const #BYTE id=id PRE-DEFINED IDENTIFIER __DATE__ p. 35 #LOCATE id=const __DEVICE__ p. 38 #ENDASM __FILE__ p. 39 #RESERVE __LINE__ p. 49 #ROM __PCB __ p. 53 #ZERO_RAM __PCM__ p. 54 #BUILD __PCH__ p. 54 #FILL_ROM __TIME__ p. 60 COMPILER CONTROL #CASE #OPT n #PRIORITY #ORG #IGNORE_WARNINGS
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Pre-Processor Directives Pre-processor directives all begin with a # and are followed by a specific command. Syntax is dependent on the command. Many commands do not allow other syntactical elements on the remainder of the line. A table of commands and a description is listed on the previous page. Several of the pre-processor directives are extensions to standard C. C provides a pre-processor directive that compilers will accept and ignore or act upon the following data. This implementation will allow any pre-processor directives to begin with #PRAGMA. To be compatible with other compilers, this may be used before non-standard features. Examples:



Both of the following are valid



#INLINE #PRAGMA INLINE



#ASM #ENDASM Syntax:



#asm or #asm ASIS code #endasm



Elements:



code is a list of assembly language instructions



Purpose:



The lines between the #ASM and #ENDASM are treated as assembly code to be inserted. These may be used anywhere an expression is allowed. The syntax is described on the following page. The predefined variable _RETURN_ may be used to assign a return value to a function from the assembly code. Be aware that any C code after the #ENDASM and before the end of the function may corrupt the value. If the second form is used with ASIS then the compiler will not do any automatic bank switching for variables that cannot be accessed from the current bank. The assembly code is
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used as-is. Without this option the assembly is augmented so variables are always accessed correctly by adding bank switching where needed. Examples:



int find_parity (int data) int count; #asm movlw 0x8 movwf count movlw 0 loop: xorwf data,w rrf data,f decfsz count,f goto loop movlw 1 awdwf count,f movwf _return_ #endasm }



Example Files:



ex_glint.c



Also See:



None
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12 BIT AND 14 BIT ADDWF f,d CLRF f COMF f,d DECFSZ f,d INCFSZ f,d MOVF f,d MOVPLW NOP RRF f,d SWAPF f,d BCF f,b BTFSC f,b ANDLW k CLRWDT IORLW k RETLW k XORLW TRIS k



ANDWF f,d CLRW DECF f,d INCF f,d IORWF f,d MOVPHW MOVWF f RLF f,d SUBWF f,d XORWF f,d BSF f,b BTFSS f,b CALL k GOTO k MOVLW k SLEEP OPTION 14 BIT ADDLW k SUBLW k RETFIE RETURN



f d f,b k



may be a constant (file number) or a simple variable may be a constant (0 or 1) or W or F may be a file (as above) and a constant (0-7) or it may be just a bit variable reference. may be a constant expression



Note that all expressions and comments are in C like syntax.
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PIC 18 ADDWF CLRF CPFSGT DECFSZ INFSNZ MOVFF



f,d f f f,d f,d fs,d



ADDWFC COMF CPFSLT DCFSNZ IORWF MOVWF



f,d f,d f f,d f,d f



ANDWF CPFSEQ DECF INCF MOVF MULWF



f,d f f,d f,d f,d f



NEGF RRCF SUBFWB SWAPF BCF BTFSS BN BNOV BRA CLRWDT



f f,d f,d f,d f,b f,b n n n -



RLCF RRNCF SUBWF TSTFSZ BSF BTG BNC BNZ BZ DAW



f,d f,d f,d f f,b f,d n n n -



RLNCF SETF SUBWFB XORWF BTFSC BC BNN BOV CALL GOTO



f,d f f,d f,d f,b n n n n,s n



NOP PUSH RETFIE SLEEP IORLW MOVLW SUBLW



s k k k



NOP RCALL RETLW ADDLW LFSR MULLW XORLW



n k k f,k k k



POP RESET RETURN ANDLW MOVLB RETLW TBLRD



s k k k *



TBLRD TBLWT TBLWT



*+ * +*



TBLRD TBLWT



**+



TBLRD TBLWT



+* *-



The compiler will set the access bit depending on the value of the file register.
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#BIT Syntax:



#bit id = x.y



Elements:



id is a valid C identifier, x is a constant or a C variable, y is a constant 0-7.



Purpose:



A new C variable (one bit) is created and is placed in memory at byte x and bit y. This is useful to gain access in C directly to a bit in the processors special function register map. It may also be used to easily access a bit of a standard C variable.



Examples:



#bit T0IF = 0xb.2 ... T0IF = 0; // Clear Timer 0 interrupt flag int result; #bit result_odd = result.0 ... if (result_odd)



Example Files:



ex_glint.c



Also See:



#byte, #reserve, #locate



#BUILD Syntax:



Elements:



#build(segment = address) #build(segment = address, segment = address) #build(segment = start:end) #build(segment = start: end, segment = start: end) #build(nosleep) segment is one of the following memory segments which may be assigned a location: MEMORY, RESET, or INTERRUPT.
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address is a ROM location memory address. Start and end are used to specify a range in memory to be used. Start is the first ROM location and end is the last ROM location to be used. Nosleep is used to prevent the compiler from inserting a sleep at the end of main () Purpose:



PIC18XXX devices with external ROM or PIC18XXX devices with no internal ROM can direct the compiler to utilize the ROM.



Examples:



#build(memory=0x20000:0x2FFFF) //Assigns memory space #build(reset=0x200,interrupt=0x208) //Assigns start location of //reset and interrupt vectors #build(reset=0x200:0x207, interrupt=0x208:0x2ff) //Assign limited space for //reset and interrupt vectors.



Example Files:



None



Also See:



#locate, #reserve, #rom, #org



#BYTE Syntax:



#byte id = x



Elements:



id is a valid C identifier, x is a C variable or a constant



Purpose:



If the id is already known as a C variable then this will locate the variable at address x. In this case the variable type does not change from the original definition. If the id is not known a new C variable is created and placed at address x with the type int (8 bit) Warning: In both cases memory at x is not exclusive to this
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variable. Other variables may be located at the same location. In fact when x is a variable, then id and x share the same memory location. Examples:



#byte #byte



status = 3 b_port = 6



struct { short int r_w; short int c_d; int unused : 2; int data : 4; } a_port; #byte a_port = 5 ... a_port.c_d = 1;



Example Files:



ex_glint.c



Also See:



#bit, #locate, #reserve



#CASE Syntax:



#case



Elements:



None



Purpose:



Will cause the compiler to be case sensitive. By default the compiler is case insensitive. Warning: Not all the CCS example programs, headers and drivers have been tested with case sensitivity turned on.



Examples:



#case int STATUS; void func() { int status; ... STATUS = status; // Copy local status to //global }
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Example Files:



ex_cust.c



Also See:



None



__DATE__ Syntax:



__date__



Elements:



None



Purpose:



This pre-processor identifier is replaced at compile time with the date of the compile in the form: "31-JAN-03"



Examples:



printf("Software was compiled on "); printf(__DATE__);



Example Files:



None



Also See:



None



#DEFINE Syntax:



#define id text or #define id(x,y...) text



Elements:



id is a preprocessor identifier, text is any text, x,y and so on are local preprocessor identifiers, and in this form there may be one or more identifiers separated by commas.



Purpose:



Used to provide a simple string replacement of the ID with the given text from this point of the program and on. In the second form (a C macro) the local identifiers are matched up with similar identifiers in the text and they are replaced with text passed to the macro where it is used.
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If the text contains a string of the form #idx then the result upon evaluation will be the parameter id concatenated with the string x. If the text contains a string of the form idx##idy then parameter idx is concatenated with parameter idy forming a new identifier. Examples:



#define BITS 8 a=a+BITS; //same as



a=a+8;



#define hi(x) (xMAX_ENTRIES) printf("Too many entries, source file: " __FILE__" at line " __LINE__ "\r\n");
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Example Files:



assert.h



Also See:



__file__



#LIST Syntax:



#list



Elements:



None



Purpose:



#List begins inserting or resumes inserting source lines into the .LST file after a #NOLIST.



Examples:



#NOLIST // Don't clutter up the list file #include #LIST



Example Files:



16c74.h



Also See:



#nolist



#LOCATE Syntax:



#locate id=x



Elements:



id is a C variable, x is a constant memory address



Purpose:



#LOCATE works like #BYTE however in addition it prevents C from using the area.



Examples:



//This will locate the float variable at 50-53 // and C will not use this memory for other // variables automatically located. float x; #locate x=0x50
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Example Files:



ex_glint.c



Also See:



#byte, #bit, #reserve



#NOLIST Syntax:



#nolist



Elements:



None



Purpose:



Stops inserting source lines into the .LST file (until a #LIST)



Examples:



#NOLIST // Don't clutter up the list file #include #LIST



Example Files:



16c74.h



Also See:



#LIST



#OPT Syntax:



#OPT n



Elements:



All Devices: n is the optimization level 0-9 PIC18XXX: n is the optimization level 0-11



Purpose:



The optimization level is set with this directive. This setting applies to the entire program and may appear anywhere in the file. Optimization level 5 will set the level to be the same as the PCB, PCM, and PCH standalone compilers. The PCW default is 9 for full optimization. PIC18XXX devices may utilize levels 10 and 11 for extended optimization. Level 9 may be used to set a PCW compile to look exactly like a PCM compile for example. It may also be used if an optimization error is suspected to reduce optimization.
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Examples:



#opt 5



Example Files:



None



Also See:



None



#ORG Syntax:



#org start, end or #org segment or #org start, end {} or #org start, end auto=0 #ORG start,end DEFAULT or #ORG DEFAULT



Elements:



start is the first ROM location (word address) to use, end is the last ROM location, segment is the start ROM location from a previous #org This directive will fix the following function or constant declaration into a specific ROM area. End may be omitted if a segment was previously defined if you only want to add another function to the segment.



Purpose:



Follow the ORG with a {} to only reserve the area with nothing inserted by the compiler. The RAM for a ORG'ed function may be reset to low memory so the local variables and scratch variables are placed in low memory. This should only be used if the ORG'ed function will not return to the caller. The RAM used will overlap the RAM of the main program. Add a AUTO=0 at the end of the #ORG line.
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If the keyword DEFAULT is used then this address range is used for all functions user and compiler generated from this point in the file until a #ORG DEFAULT is encountered (no address range). If a compiler function is called from the generated code while DEFAULT is in effect the compiler generates a new version of the function within the specified address range. Examples:



#ORG 0x1E00, 0x1FFF MyFunc() { //This function located at 1E00 } #ORG 0x1E00 Anotherfunc(){ // This will be somewhere 1E00-1F00 } #ORG 0x800, 0x820 {} //Nothing will be at 800-820 #ORG 0x1C00, 0x1C0F CHAR CONST ID[10}= {"123456789"}; //This ID will be at 1C00 //Note some extra code will //proceed the 123456789 #ORG 0x1F00, 0x1FF0 Void loader (){ . . . }



Example Files:



loader.c



Also See:



#ROM



__PCB__ Syntax:



__pcb __



Elements:



None
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Purpose:



The PCB compiler defines this pre-processor identifier. It may be used to determine if the PCB compiler is doing the compilation.



Examples:



#ifdef __pcb__ #device PIC16c54 #endif



Example Files:



ex_sqw.c



Also See:



__PCM__, __PCH__



__PCM__ Syntax: Elements:



__pcm __ None



Purpose:



The PCM compiler defines this pre-processor identifier. It may be used to determine if the PCM compiler is doing the compilation.



Examples:



#ifdef __pcm__ #device PIC16c71 #endif



Example Files: Also See:



ex_sqw.c __PCB__, __PCH__



__PCH __ Syntax:



__pch __



Elements:



None



Purpose:



The PCH compiler defines this pre-processor identifier. It may be used to determine if the PCH compiler is doing the compilation.
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Examples:



#ifdef __PCH __ #device PIC18C452 #endif



Example Files:



ex_sqw.c



Also See:



__pcb__, __pcm__



#PRAGMA Syntax:



#pragma cmd



Elements:



cmd is any valid preprocessor directive.



Purpose:



This directive is used to maintain compatibility between C compilers. This compiler will accept this directive before any other pre-processor command. In no case does this compiler require this directive.



Examples:



#pragma device



Example Files:



ex_cust.c



Also See:



None



PIC16C54



#PRIORITY Syntax:



#priority ints



Elements:



ints is a list of one or more interrupts separated by commas.



Purpose:



The priority directive may be used to set the interrupt priority. The highest priority items are first in the list. If an interrupt is active it is never interrupted. If two interrupts occur at around the same time then the higher one in this list will be serviced first.



55



C Compiler Reference Manual



Examples:



#priority rtcc,rb



Example Files:



None



Also See:



#int_xxxx



#RESERVE Syntax:



#reserve address or #reserve address, address, address or #reserve start:end



Elements:



address is a RAM address, start is the first address and end is the last address



Purpose:



This directive allows RAM locations to be reserved from use by the compiler. #RESERVE must appear after the #DEVICE otherwise it will have no effect.



Examples:



#DEVICE PIC16C74 #RESERVE 0x60:0X6f



Example Files:



ex_cust.c



Also See:



#org



#ROM Syntax:



#rom address = {list}



Elements:



address is a ROM word address, list is a list of words separated by commas
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Purpose:



Allows the insertion of data into the .HEX file. In particular, this may be used to program the '84 data EEPROM, as shown in the following example. Note that if the #ROM address is inside the program memory space, the directive creates a segment for the data, resulting in an error if a #ORG is over the same area. The #ROM data will also be counted as used program memory space.



Examples:



#rom



Example Files:



None



Also See:



#org



0x2100={1,2,3,4,5,6,7,8}



#SERIALIZE Syntax:



#serialize(id=xxx, next=”x” | file=" filename.txt " | listfile=" filename.txt," prompt="text", log="filename.txt") -Or#serialize(dataee=x, binary=x, next=”x” | file="filename.txt" | listfile=" filename.txt ", prompt=" text ", log=" filename.txt ")



Elements:



id=xxx Specify a C CONST int8,int16,int32 or char array



identifier,



may



be



Use in place of id parameter, when storing serial number to EEPROM: dataee=x The address x is the start address in the data EEPROM. binary=x The integer x is the number of bytes to be written to address specified. -orstring=x The integer x is the number of bytes to be written to address specified.



57



C Compiler Reference Manual



Use only one of the next three options: file=”filename.txt” The file x is used to read the initial serial number from, and this file is updated by the ICD programmer. It is assumed this is a one line file with the serial number. The programmer will increment the serial number. listfile=”filename.txt” The file x is used to read the initial serial number from, and this file is updated by the ICD programmer. It is assumed this is a file one serial number per line. The programmer will read the first line then delete that line from the file. next=”x” The serial number X is used for the first load, then the hex file is updated to increment x by one. prompt=”text” If specified the user will be prompted for a serial number on each load. If used with one of the above three options then the default value the user may use is picked according to the above rules. log=xxx A file may optionally be specified to keep a log of the date, time, hex file name and serial number each time the part is programmed. If no id=xxx is specified then this may be used as a simple log of all loads of the hex file. Purpose:



Assists in making serial numbers easier to implement when working with CCS ICD units. Comments are inserted into the hex file that the ICD software interprets.



Examples:



//Prompt user for serial number to be placed //at address of serialNumA //Default serial number = 200 int8 const serialNumA=100; #serialize(id=serialNumA,next="200",prompt="Enter the serial number") //Adds serial number log in seriallog.txt #serialize(id=serialNumA,next="200",prompt="Enter the serial number", log="seriallog.txt") //Retrieves serial number from serials.txt #serialize(id=serialNumA,listfile=”serials.txt”)
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//Place serial number at EEPROM address 0, reserving 1 byte #serialize(dataee=0,binary=1,next="45",prompt="Put in Serial number") //Place string serial number at EEPROM address 0, reserving 2 bytes #serialize(dataee=0, string=2,next="AB",prompt="Put in Serial number")



Example Files:



None



Also See:



None



#SEPARATE Syntax:



#separate



Elements:



None



Purpose:



Tells the compiler that the procedure IMMEDIATELY following the directive is to be implemented SEPARATELY. This is useful to prevent the compiler from automatically making a procedure INLINE. This will save ROM space but it does use more stack space. The compiler will make all procedures marked SEPARATE, separate, as requested, even if there is not enough stack space to execute.



Examples:



#separate swapbyte (int *a, int *b) { int t; t=*a; *a=*b; *b=t; }



Example Files:



ex_cust.c



Also See:



#inline
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__TIME __ Syntax:



__time__



Elements:



None



Purpose:



This pre-processor identifier is replaced at compile time with the time of the compile in the form: "hh:mm:ss"



Examples:



printf("Software was compiled on "); printf(__TIME__);



Example Files:



None



Also See:



None



#TYPE Syntax:



#type standard-type=size



Elements:



standard-type is one of the C keywords short, int, long, or a user defined size size is 1,8,16 or 32 By default the compiler treats SHORT as one bit, INT as 8 bits, and LONG as 16 bits. If default is used, the size must be defined before the #TYPE declaration and allows the default address space for a block of code to be specified. An example of this can be found in the Examples section below.



Purpose:
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Examples:



typemod user_ram_block; #type default=user_ram_block



// // // //



#type default=



// restores memory // allocation // back to normal



Example Files:



ex_cust.c



Also See:



None



all variable declarations in this area will be in 0x100-0x1FF



#UNDEF Syntax:



#undef id



Elements:



id is a pre-processor id defined via #define



Purpose:



The specified pre-processor ID will no longer have meaning to the pre-processor.



Examples:



#if MAXSIZE>=y, is the same as x=x>>y Right shift operator Structure Pointer operation Subtraction assignment operator Subtraction operator Determines size in bytes of operand
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Operator Precedence IN DESCENDING PRECEDENCE (expr) !expr ~expr ++expr (type)expr expr*expr expr+expr expr=expr value=expr



- -expr



expr-



value-=expr value%=expr value&=expr expr, expr



Trigraph Sequences The compiler accepts three character sequences instead of some special characters not available on all keyboards as follows: SEQUENCE SAME AS ??= # ??( [ ??/ \ ??) ] ??' ^ ??< { ??! | ??> } ??~
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Built-In Functions BUILT-IN FUNCTION LIST BY CATEGORY RS232 I/O PARALLEL SLAVE I/O getc() p. 102 setup_psp() putc() p. 142 psp_input_full() fgetc() p. 102 psp_output_full() gets() p. 106 psp_overflow() puts() p. 143 I2C I/O fgets() p. 106 i2c_start() fputc() p. 142 i2c_stop() fputs() p. 143 i2C_read printf() p. 139 i2c_write() kbhit() p. 117 i2c_poll() fprintf() p. 139 PROCESSOR CONTROLS set_uart_speed() p. 161 sleep() perror() p. 136 reset_cpu() assert() p. 83 restart_cause() getchar() p. 102 disable_interrupts() putchar() p. 142 enable_interrupts() setup_uart() p. 180 ext_int_edge() read_bank() SPI TWO WIRE I/O setup_spi() p. 174 write_bank() spi_read() p. 189 label_address() spi_write() p. 190 goto_address() spi_data_is_in() p. 188 getenv() clear_interrupts() DISCRETE I/O output_low() p. 135 setup_oscillator() output_high() p. 134 BIT/BYTE MANIPULATION output_float() p. 133 shift_right() output_bit() p. 132 shift_left() input() p. 112 rotate_right() output_X() p. 131 rotate_left() output_toggle() p. 135 bit_clear() input_state() p. 113 bit_set() input_X() p. 114 bit_test() port_b_pullups() p. 137 swap() set_tris_X() p. 160 make8() make16() make32()
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p. 174 p. 141 p. 141 p. 141 p. 109 p. 110 p. 108 p. 111 p. 108 p. 188 p. 151 p. 152 p. 93 p. 95 p. 97 p. 146 p. 201 p. 119 p. 107 p. 104 p. 89 p. 170 p. 185 p. 184 p. 154 p. 154 p. 85 p. 86 p. 86 p. 200 p. 125 p. 125 p. 126



C Compiler Reference Manual BUILT-IN FUNCTION LIST BY CATEGORY… CONTINUED STANDARD C MATH STANDARD C CHAR abs() p. 82 atoi() acos() p. 82 atoi32() asin() p. 82 atol() atan() p. 186 atof() ceil() p. 89 itoa() cos() p. 90 tolower() exp() p. 96 toupper() floor() p. 99 isalnum() labs() p. 119 isalpha() sinh() p. 186 isamoung() log() p. 122 isdigit() log10() p. 123 islower() pow() p. 138 isspace() sin() p. 186 isupper() cosh() p. 90 isxdigit() tanh() p. 200 strlen() fabs() p. 98 strcpy() fmod() p. 99 strncpy() atan2() p. 186 strcmp() frexp() p. 101 stricmp() ldexp() p. 122 strncmp() modf() p. 129 strcat() sqrt() p. 191 strstr() tan() p. 200 strchr() div() p. 94 strrchr() ldiv() p. 94 isgraph() iscntrl VOLTAGE REF setup_vref() p. 182 strtok() setup_low_volt_detect p. 169 strspn() strcspn() A/D CONVERSION setup_adc_ports() p. 164 strpbrk() setup_adc() p. 163 strlwr() set_adc_channel() p. 155 sprintf() read_adc() p. 145 isprint() strtod() strtol() strtoul() strncat() strcoll(), strxfrm()
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p. 84 p. 84 p. 84 p. 83 p. 117 p. 201 p. 201 p. 115 p. 115 p. 116 p. 115 p. 115 p. 115 p. 115 p. 115 p. 193 p. 193 p. 193 p. 193 p. 193 p. 193 p. 193 p. 193 p. 193 p. 193 p. 115 p. 115 p. 197 p. 193 p. 193 p. 193 p. 193 p. 191 p. 115 p. 196 p. 198 p. 199 p. 193 p. 193



Built-In Functions



BUILT-IN FUNCTION LIST BY CATEGORY… CONTINUED TIMERS INTERNAL EEPROM setup_timer_X() p. 175 read_eeprom() set_timer_X() p. 159 write_eeprom() get_timer_X() p. 101 read_program_eeprom() setup_counters() p. 167 write_program_eeprom() setup_wdt() p. 183 read_calibration() restart_wdt() p. 152 write_program_memory() read_program_memory() STANDARD C MEMORY memset() p. 129 write_external_memory() memcpy() p. 128 erase_program_memory() offsetof() p. 130 read_external_memory() offsetofbit() p. 130 setup_external_memory() malloc() p. 127 STANDARD C SPECIAL calloc() p. 88 rand() free() p. 100 srand() realloc() p. 150 DELAYS memmove() p. 128 delay_us() memcmp() p. 193 delay_ms() memchr() p. 193 delay_cycles() ANALOG COMPARE setup_comparator() CAPTURE/COMPARE/PWM setup_ccpX() p. 165 set_pwmX_duty() p. 156 setup_power_pwm() p. 171 setup_power_pwm_pins() p. 173 set_power_pwmx_duty() p. 157 set_power_pwm_override() p. 158
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p. 148 p. 202 p. 149 p. 204 p. 147 p. 205 p. 149 p. 203 p. 96 p. 149 p. 168 p. 145 p. 192 p. 92 p. 91 p. 90 p. 166
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ABS() Syntax:



value = abs(x)



Parameters:



x is a signed 8, 16, or 32 bit int or a float



Returns:



Same type as the parameter.



Function:



Computes the absolute value of a number.



Availability:



All devices



Requires



#include 



Examples:



signed int target,actual; ... error = abs(target-actual);



Example Files:



None



Also See:



labs()



ACOS() See:



SIN()



ASIN() See:



SIN()
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ASSERT() Syntax:



assert (condition);



Parameters:



condition is any relational expression



Returns:



Nothing



Function:



This function tests the condition and if FALSE will generate an error message on STDERR (by default the first USE RS232 in the program). The error message will include the file and line of the assert(). No code is generated for the assert() if you #define NODEBUG. In this way you may include asserts in your code for testing and quickly eliminate them from the final program..



Availability:



All devices



Requires



assert.h and #use rs232



Examples:



assert( number_of_entries= TABLE_SIZE then // the following is output at the RS232: // Assertion failed, file myfile.c, line 56



Example Files:



None



Also See:



#use rs232



ATOF() Syntax:



result = atof (string)



Parameters:



string is a pointer to a null terminated string of characters.



Returns:



Result is a 32 bit floating point number.
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Function:



Converts the string passed to the function into a floating point representation. If the result cannot be represented, the behavior is undefined.



Availability:



All devices



Requires



#include 



Examples:



char string [10]; float x; strcpy (string, "123.456"); x = atof(string); // x is now 123.456



Example Files:



ex_tank.c



Also See:



atoi(), atol(), atoi32(), printf()



ATOI() ATOL() ATOI32() Syntax:



ivalue = atoi(string) or lvalue = atol(string) or i32value = atoi32(string)



Parameters:



string is a pointer to a null terminated string of characters.



Returns:



ivalue is an 8 bit int. lvalue is a 16 bit int. i32value is a 32 bit int.



Function:



Converts the string pointed to by ptr to int representation. Accepts both decimal and hexadecimal argument. If the result cannot be represented, the behavior is undefined.



Availability:



All devices
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Built-In Functions Requires



#include 



Examples:



char string[10]; int x; strcpy(string,"123"); x = atoi(string); // x is now 123



Example Files:



input.c



Also See:



printf()



BIT_CLEAR() Syntax:



bit_clear(var, bit)



Parameters:



var may be a 8,16 or 32 bit variable (any lvalue) bit is a number 0-31 representing a bit number, 0 is the least significant bit.



Returns:



undefined



Function:



Simply clears the specified bit (0-7, 0-15 or 0-31) in the given variable. The least significant bit is 0. This function is the same as: var &= ~(1 
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