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This document is a quick and dirty tutorial on programming the PIC16F84A microcontroller with
the C programming language. Key features of this approach are

q The C program is in one file.  Therefore, it is only good for tiny programs.
q The PICLITE C compiler is used to create an Intel HEX file from the C program
q MPLAB IDE is used to program the PIC16F84A with the Intel HEX file.

Section 1 describes how to use PICLITE C to create and load C programs (source code)
and then create the Intel HEX files.  Section 2 describes how to program the PIC16F84A
using the Intel HEX files.



1. Using the PICLITE C Compiler (HTL)

This chapter covers the HI-TECH C Programmer’s development Lite environment
(HTL).

1.1  Starting HTLPIC

Before starting HTLPIC, you need to create a work directory. Make sure you are logged
to the root directory on your hard disk and type the following commands:

C:\> cd <Working Directory>
C:\>Working Directory> htlpic

Then to start HTLPIC, simply type htlpic at the MS-DOS prompt, or you can find the
Picclite/Bin/ folder (usually in the C Drive).  Select the htlpic.exe program.

You will be presented with a screen similar to the one shown in Figure 1.

Figure 1.  Screen shot of HTLPIC

The initial HTLPIC screen is broken into three windows. The top window contains the
menu bar, the middle window the HTLPIC text editor, and the bottom window is the
message window. Other windows may appear when certain menu items are selected. The
editor window is what you will use most of the time.

You may now load or create a C program.  Note that C source files must have the suffix
".c".
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q Load a file:  Go to the File menu and Open the file.  Once you invoke Open, then
you will get a dialogue box.  You can browse to the file by using the <File--F10>
button.

q Create a file:  Type the C program using the Text Editor.  You can then save it by
going to the File menu and selecting Save.

As an example, type out the C program given in Figure 2.  Note that a semi-colon was
intentionally left out to see how the compiler attends to this.

Figure 2.  Example C program.

Save this, and be sure the file name ends with ".c".

You are now ready to compile the loaded program. To compile and link in a single step,
select the Compile and link item from the Compile menu.

You will be asked to enter some information at this point:

q Select Processor:  Select the processor you are using, which is the 16F84A

// example.c:  an example program that makes
// the PIC 16F84A behave like a T flip flop
// where the T input is RA1, the clock is
// RA0, and the output Q is RB0.

#include <pic1684.h>

void main(void)
{
int state; // The state of the flip flop
int clock; // State of the clock

TRISA = 0b11111;  //  PORTA is an input
TRISB = 0b0000000; // PORTB is an output

while (1) {
   if (RA0 == 1 && clock = 0) {
      // Upward clock transition
      if (RA1 == 1) { // T = 1
         // Toggle the state if T = 1
         state = 1-state // Toggle the state
         RB0 = state;  // update Q
         }
      }
   else if (RA0 == 0 && clock = 1) {
      // Downward clock transition
      clock = 0; // update clock state
      }
   }
}

Note that the semi-colon
was intentionally left out .



q Floating Point Type:  Select 24-bit (default).
q Optimisation:  Select Full Optimisation, with the default Global Optimisation Level

of 1
q Set Map and Symbol File Options:  Select the default
q Output File Type:  Select Intel .HEX

Note that the compiler found an error.  An error message is given in the Message
Window.  Fix the error, save the file, and then compile again.

You have just created a HEX file with the same name as the C program file, but with a
".HEX" suffix.  Note that this file is stored in the same folder as the C program file.  You
may now go to the File menu to Quit HTLPIC.

Finally, we give some other options to compiling that you may want to try.  These are
alternatives to Compile and link, which is under the Compile menu.

q Compile to .AS.  This menu item compiles a single source file to assembly language,
producing an assembler file with the same base name as the source file and the
extension .as. This option is handy if you want to examine or modify the code
generated by the compiler. If the current source file is an .as file, nothing will happen.

q Generate assembler listing.  This menu option tells the assembler to generate a
listing file for each C or assembler source file which is compiled. The name of the list
file is determined from the name of the symbol file, for example assn2.c will produce
a listing file called assn2.lst.

q Generate C source listing.  Selecting this option will cause a C source listing for
each C file compiled. The listing file will be named in the same way as an assembler
file (described above) but will contain the C source code with line numbers, and with
tabs expanded. The tab expansion setting is derived from the editor tab stop setting.
You can only generate either a C source listing or an assembler listing.



2. Using the MPLAB Integrated Development Environment (IDE)

Now that we have a Intel HEX file, we can program the PIC 16F84A micro-controller.  First,
make sure that the programmer hardware is connected to the computer.  The hardware looks
something like as shown in Figure 3.

Figure 3.  PICSTART Plus

Start MPLAB.  You will get the window as shown in Figure 4.

Figure 4.  Screen shot of MPLAB IDE.



From the PICSTART PLUS menu, enable the programmer.  If the programmer hardware is
connected propertly then two (or more) windows will open up:

q PICSTART Plus Device Programming Window:  This window, shown in Figure 5, allows
you to program the micro-controller.  Notice that you may
§ Device:  Select the micro-controller (in our case it is the PIC16F84A).
§ Invoke the Configuration Bits Window.  This window is shown in Figure 6.  It allows

you to configure the programmer for 4 options of the PIC micro-controller.  In our case,
set the Options as shown in the figure.

§ Blank: This clears the micro-controller.  We will not use this for now.
§ Program:  This is used to program the PIC micro-controller.
§ Verify:  This verifies that the program has be loaded properly into the micro-controller.
§ Read:  This will read the contents of the PIC micro-controller.

q Program Memory Window:  This shows the contents of what should be in the micro-
controller.  Figure 7 shows a screen shot and notice that the Program Memory Window is on
the left.

Figure 5.  PICSTART Plus Device Programmer Window



Figure 6.  Configuration Bits Window

Figure 7.  Another screen shot of MPLAB.



The next step is to load the HEX file.  Go to the File menu and Import the HEX file.

Now put the chip into the Programmer.  Then go to the PICSTART PLUS menu and program
the chip.

You can now exit MPLAB.


