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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 16-bit opcode PIC® microcontrollers. Due to many
similarities, all three compilers are covered in this reference manual. Features and
limitations that apply to only specific microcontrollers are indicated within. These compilers
are specifically designed to meet the unique needs of the PIC® microcontroller. This
allows developers to quickly design applications software in a more readable, high-level
language.

IDE Compilers (PCW, PCWH and PCWHD) have the exclusive C Aware integrated
development environment for compiling, analyzing and debugging in real-time. Other
features and integrated tools can be viewed in the help file.

When compared to a more traditional C compiler, PCB, PCM, and PCH have some
limitations. As an example of the limitations, function recursion is not allowed. This is due
to the fact that the PIC® has no stack to push variables onto, and also because of the way
the compilers optimize the code. The compilers can efficiently implement normal C
constructs, input/output operations, and bit twiddling operations. All normal C data types
are supported along with pointers to constant arrays, fixed point decimal, and arrays of
bits.

Installation

1. Insert the CD ROM, select each of the programs you wish to install and follow the on-
screen instructions.

2. If the CD does not auto start run the setup program in the root directory.
3. For help answering the version questions see the "Directories" Help topic.
4. Key Questions that may come up:
e Keep Settings- Unless you are having trouble select this
e Link Compiler Extensions- If you select this the file extensions like .c will start

the compiler IDE when you double click on files with that extension. .hex files
start
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the CCSLOAD program. This selection can be change in the IDE.

e Install MP LAB Plug In- If you plan to use MPLAB and you don't select this you
will need to download and manually install the Plug-In.

e Install ICD2, ICDS...drivers-select if you use these microchip ICD units.

e Delete Demo Files- Always a good idea

e Install WIN8 APP- Allows you to start the IDE from the WIN8 Start Menu.

Technical Support

Compiler, software, and driver updates are available to download at:
http://www.ccsinfo.com/download

Compilers come with 30 or 60 days of download rights with the initial purchase. One year
maintenance plans may be purchased for access to updates as released.

The intent of new releases is to provide up-to-date support with greater ease of use and
minimal, if any, transition difficulty.

To ensure any problem that may occur is corrected quickly and diligently, it is
recommended to send an email to: support@ccsinfo.com or use the Technical Support
Wizard in PCW. Include the version of the compiler, an outline of the problem and attach
any files with the email request. CCS strives to answer technical support timely and
thoroughly.

Technical Support is available by phone during business hours for urgent needs or if email
responses are not adequate. Please call 262-522-6500 x32.

Directories

The compiler will search the following directories for Include files.
. Directories listed on the command line
. Directories specified in the .CCSPJT file
. The same directory as the source.directories in the ccsc.ini file

By default, the compiler files are put in C:\Program Files\PICC and the
example programs are in \PICC\EXAMPLES. The include files are in
PICC\drivers. The device header files are in PICC\devices.

The compiler itself is a DLL file. The DLL files are in a DLL directory by default in
\PICC\DLL.


http://www.ccsinfo.com/downloads.php

Overview

It is sometimes helpful to maintain multiple compiler versions. For example, a project was
tested with a specific version, but newer projects use a newer version. When installing the
compiler you are prompted for what version to keep on the PC. IDE users can change
versions using Help>about and clicking "other versions." Command Line users use
start>all programs>PIC-C>compiler version.

Two directories are used outside the PICC tree. Both can be reached with start>all
programs>PIC-C.

1.) A project directory as a default location for your projects. By default put in
llMy
Documents." This is a good place for VISTA and up.

2.) User configuration settings and PCWH loaded files are kept in
%APPDATA%\PICC

File Formats

.C This is the source file containing user C source code.

.h These are standard or custom header files used to define pins, register,
register bits, functions and preprocessor directives.

it This is the older pre- Version 5 project file which contains information related to
Pl the project.

.ccspjt  This is the project file which contains information related to the project.

This is the listing file which shows each C source line and the associated
assembly code generated for that line.

The elements in the .LST file may be selected in PCW under
Options>Project>Output Files

st CCS Basic Standard assembly instructions
with Opcodes Includes the HEX opcode for each instruction
Old Standard
Symbolic Shows variable names instead of addresses
.sym This is the symbol map which shows each register location and what program

variables are stored in each location.

The statistics file shows the RAM, ROM, and STACK usage. It provides
.sta information on the source codes structural and textual complexities using

Halstead and McCabe metrics.
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tre The tree file shows the call tree. It details each function and what functions it
calls along with the ROM and RAM usage for each function.

The compiler generates standard HEX files that are compatible with all

hex programmers.
The compiler can output 8-bet hex, 16-bit hex, and binary files.

.cof This is a binary containing machine code and debugging information.
The debug files may be output as Microchip .COD file for MPLAB 1-5,
Advanced Transdata .MAP file, expanded .COD file for CCS debugging or
MPLAB 6 and up .xx .COF file. All file formats and extensions may be selected
via Options File Associations option in Windows IDE.

.cod This is a binary file containing debug information.

rif The output of the Documentation Generator is exported in a Rich Text File
format which can be viewed using the RTF editor or Wordpad.

rvf The Rich View Format is used by the RTF Editor within the IDE to view the Rich

Text File.
.dgr The .DGR file is the output of the flowchart maker.

These files are generated for the IDE users. The file contains Identifiers and

-esym Comment information. This data can be used for automatic documentation
.Xsym i
generation and for the IDE helpers.
.0 Relocatable object file
osvm This file is generated when the compiler is set to export a relocatable object file.
oSy This file is a .sym file for just the one unit.
.err Compiler error file
;;:csloa used to link Windows 8 apps to CCSLoad

.ccssio  used to link Windows 8 apps to Serial Port Monitor
w

Invoking the Command Line Compiler

The command line compiler is invoked with the following command:
CCscC [options] [cfilename]

Valid options:
+FB Select PCB (12 bit) -D Do not create debug file
+FM Select PCM (14 bit) +DS  Standard .COD format debug file

4
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+FH
+YX

+FS
+ES
+T
+A
+EW

+EA

Select PCH (PIC18XXX) +DM  .MAP format debug file
Optimization level x (0-9) +DC Expanded .COD format debug file
Enables the output of an COFF debug

*DF fije,

Select SXC (SX) +EO  Old error file format

Standard error file -T Do not generate a tree file

Create call tree (.TRE) -A Do not create stats file (.STA)

Create stats file (.STA) -EW  Suppress warnings (use with +EA)

Show warning messages -E Only show first error

Error/warning message format uses
+EX  GCC's "brief format" (compatible with
GCC editor environments)

Show all error messages
and all warnings

The xxx in the following are optional. If included it sets the file extension:

+LNxxx Normal list file +08xxx  8-bit Intel HEX output file

+LSxxx MPASM format list +OWxxx 16-bit Intel HEX output file
file

+LOxxx Old MPASM list file +OBxxx  Binary output file

+LYxxx Symbolic list file -0 Do not create object file

-L Do not create list file

+P Keep compile status window up after compile

+Pxx Keep status window up for xx seconds after compile

+PN Keep status window up only if there are no errors

+PE Keep status window up only if there are errors

+Z Keep scratch files on disk after compile

+DF COFF Debug file

l+="..." 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”

1="..." If no I= appears on the command line the .PJT file will be used to supply
the include file paths.

-P Close compile window after compile is complete

+M Generate a symbol file (.SYM)

-M Do not create symbol file

+J Create a project file (.PJT)

-J Do not create PJT file

+ICD Compile for use with an ICD

#xxx="yyy" Set a global #define for id xxx with a value of yyy, example:
#debug="true"

+Gxxx="yyy" Same as #xxx="yyy"

+? Brings up a help file

-? Same as +7?
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+STDOUT Outputs errors to STDOUT (for use with third party editors)
+SETUP Install CCSC into MPLAB (no compile is done)
Allows a source line to be injected at the start of the source file.

sourceline= Example: CCSC +FM myfile.c sourceline="#include <16F887.h>"
+V Show compiler version (no compile is done)
+Q Show all valid devices in database (no compile is done)

A/ character may be used in place of a + character. The default options are as follows:
+FM +ES +J +DC +Y9 -T -A +M +LNIst +O8hex -P -Z

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

PCW Overview

The PCW IDE provides the user an easy to use editor and environment for developing
microcontroller applications. The IDE comprises of many components, which are
summarized below. For more information and details, use the Help>PCW in the compiler..

Many of these windows can be re-arranged and docked into different positions.

Menu

All of the IDE's functions are on the main menu. The main menu is divided into separate
sections, click on a section title ('Edit', 'Search’, etc) to change the section. Double
clicking on the section, or clicking on the chevron on the right, will cause the menu to
minimize and take less space.
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Editor Tabs

All of the open files are listed here. The active file, which is the file currently being edited,
is given a different highlight than the other files. Clicking on the X on the right closes the
active file. Right clicking on a tab gives a menu of useful actions for that file.

Slide Out Windows

'Files' shows all the active files in the current project. 'Projects' shows all the recent
projects worked on. 'ldentifiers' shows all the variables, definitions, prototypes and
identifiers in your current project.

Editor

The editor is the main work area of the IDE and the place where the user enters and
edits source code. Right clicking in this area gives a menu of useful actions for the code
being edited.

Debugging Windows

Debugger control is done in the debugging windows. These windows allow you set
breakpoints, single step, watch variables and more.
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Status Bar

The status bar gives the user helpful information like the cursor position, project open
and file being edited.

Output Messages

Output messages are displayed here. This includes messages from the compiler during
a build, messages from the programmer tool during programming or the results from
find and searching.
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Overall Structure

A program is made up of the following four elements in a file:
Comment
Pre-Processor Directive
Data Definition
Function Definition
Statements
Expressions

Every C program must contain a main function which is the starting point of the program
execution. The program can be split into multiple functions according to the their purpose
and the functions could be called from main or the sub-functions. In a large project
functions can also be placed in different C files or header files that can be included in the
main C file to group the related functions by their category. CCS C also requires to include
the appropriate device file using #include directive to include the device specific
functionality. There are also some preprocessor directives like #fuses to specify the fuses
for the chip and #use delay to specify the clock speed. The functions contain the data
declarations,definitions,statements and expressions. The compiler also provides a large
number of standard C libraries as well as other device drivers that can be included and
used in the programs. CCS also provides a large number of built-in functions to access
the various peripherals included in the PIC microcontroller.

Comment

Comments — Standard Comments
A comment may appear anywhere within a file except within a quoted string. Characters
between /* and */ are ignored. Characters after a // up to the end of the line are ignored.

Comments for Documentation Generator

The compiler recognizes comments in the source code based on certain markups. The
compiler recognizes these special types of comments that can be later exported for use in
the documentation generator. The documentation generator utility uses a user selectable
template to export these comments and create a formatted output document in Rich Text
File Format. This utility is only available in the IDE version of the compiler. The source
code markups are as follows.



CCS C Compiler

Global Comments

These are named comments that appear at the top of your source code. The comment
names are case sensitive and they must match the case used in the documentation
template.

For example:

/"PURPOSE This program implements a Bootloader.

/*AUTHOR John Doe

A''//' followed by an * will tell the compiler that the keyword which follows it will be the
named comment. The actual comment that follows it will be exported as a paragraph to
the documentation generator.
Multiple line comments can be specified by adding a : after the *, so the compiler will not
concatenate the comments that follow. For example:
/**:CHANGES

05/16/06 Added PWM loop

05/27.06 Fixed Flashing problem
*/

Variable Comments

A variable comment is a comment that appears immediately after a variable declaration.
For example:

int seconds; // Number of seconds since last entry

long day, // Current day of the month, /* Current Month */

long year; // Year

Function Comments

A function comment is a comment that appears just before a function declaration. For
example:

/I The following function initializes outputs

void function_foo()

{
}

init_outputs();

10



Program Syntax

Function Named Comments

The named comments can be used for functions in a similar manner to the Global
Comments. These comments appear before the function, and the names are exported as-
is to the documentation generator.

For example:

/*"PURPQOSE This function displays data in BCD format

void display_BCD( byte n)

display_routine();

Trigraph Sequences

The compiler accepts three character sequences instead of some special characters not
available on all keyboards as follows:

Sequence Same as

?2?=
22
22/
??)
2?7
?2?<
22!
?2?>
?22-

P e S 3

Multiple Project Files

When there are multiple files in a project they can all be included using the #include in the
main file or the sub-files to use the automatic linker included in the compiler. All the
header files, standard libraries and driver files can be included using this method to
automatically link them.

For example: if you have main.c, x.c, x.h, y.c,y.h and z.c and z.h files in your project, you
can say in:

main.c #include <device header file>
#include<x.c>
#include<y.c>
#include <z.c>

11
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X.C #include <x.h>

y-e #include <y.h>

z.c #include <z.h>

In this example there are 8 files and one compilation unit. Main.c is the only file compiled.

Note that the #module directive can be used in any include file to limit the visibility of the
symbol in that file.

To separately compile your files see the section "multiple compilation units".

Multiple Compilation Units

Multiple Compilation Units are only supported in the IDE compilers, PCW, PCWH,
PCHWD and PCDIDE. When using multiple compilation units, care must be given that
pre-processor commands that control the compilation are compatible across all units. ltis
recommended that directives such as #FUSES, #USE and the device header file all put in
an include file included by all units. When a unit is compiled it will output a relocatable
object file (*.0) and symbol file (*.osym).

There are several ways to accomplish this with the CCS C Compiler. All of these methods

and example projects are included in the MCU.zip in the examples directory of the
compiler.

Full Example Program

Here is a sample program with explanation using CCS C to read adc samples over rs232:

L1177 7077777777777077777777777777777777777777777777777777777777777777777
L1177 07 707770777777 7777707777777777777777777777777777777777777777777777

/1717 EX ADMM.C ////
/177 /1177
//// This program displays the min and max of 30 A/D samples over ////
//// the RS-232 interface. The process is repeated forever. ////
/177 /777

12
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//// 1f required configure the CCS prototype card as follows: /7177
/177 Insert jumper from output of POT to pin A5 /777
//// Use a 10K POT to vary the voltage. /717
/177 /117
//// Jumpers: ////
/177 PCM, PCH pin C7 to RS232 RX, pin C6 to RS232 TX 117/
/1177 PCD none /117
/1177 /117
//// This example will work with the PCM, PCH, and PCD compilers. ////
//// The following conditional compilation lines are used to /7177
//// include a valid device for each compiler. Change the device, ////
//// clock and RS232 pins for your hardware if needed. /777
[I17777 7777777777077 777777777777777777777777777777777777777777777777777777
/177 (C) Copyright 1996,2007 Custom Computer Services /7177

//// This source code may only be used by licensed users of the CCS ////
//// C compiler. This source code may only be distributed to other ////

//// licensed users of the CCS C compiler. No other use, /7177
//// reproduction or distribution is permitted without written /7177
//// permission. Derivative programs created using this software /177
//// in object code form are not restricted in any way. ////
[0 77777777777 777777777777777777777777777777777777777777777777777
#if defined( PCM ) // Preprocessor directive

that chooses

// the compiler
#include <16F877.h> // Preprocessor directive
that selects

// the chip
#fuses HS,NOWDT, NOPROTECT, NOLVP // Preprocessor directive
that defines

// the chip fuses
#use delay(clock=20000000) // Preprocessor directive
that //
specifies clock speed

#use rs232(baud=9600, xmit=PIN C6, rcv=PIN C7) // Preprocessor directive
that includes
// RS232 libraries

#elif defined( PCH )

#include <18F452.h>

#fuses HS,NOWDT, NOPROTECT, NOLVP

#use delay(clock=20000000)

#use rs232(baud=9600, xmit=PIN C6, rcv=PIN C7)
#fuses HS,NOWDT

#device ADC=8

#use delay(clock=20000000)

#use rs232(baud=9600, UARTI1A)

#endif
void main() {

unsigned int8 i, value, min, max;

printf ("Sampling:"); // Printf function included
in RS232

// library
setup adc ports (ANO) ;
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