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Smart Products Boot Camp 

Intro 
The outcome objective of the boot camp is that you exit knowing how to wire a PIC chip circuit, 
know how to power a PIC chip circuit, know how to connect the programming pod to the circuit 
and to the PC, know how to create a C program for the PIC chip, know how to compile the C 
program using the CCS C compiler, know how to burn the code onto the PIC chip, and know 
how to run the program.  

Required tools 
Breadboard, 22 g solid wire, 9V battery, battery snap, components. 
DMM (digital multi-meter) 
Windows PC with USB port(s) 
CCS C compiler, ver. 4.066 or later 
Microchip PICkit 2 programmer hardware 
PICkit 2 software, ver 2.40b or later 

Hardware Steps 
1. Wire the PIC LED circuit shown on the PIC LED schematic.. Keep wires short, never have 

wires cross over the top of a chip and keep wires as far from the chip as possible. Leave room 
on the board for additional chips. IC pinouts are elsewhere in this document. See samples for 
general layout techniques.  

2. For the Programming Connection (J1), use 5 adjacent holes.Connect to the PICkit 2 
programming pod using a right angle header. (Depending on the header, you may have to 
push the plastic retaining bar on the header to expose more of the pin.  

3. For power, use a 9V battery and a battery snap. Do not connect the battery. (Optional: Off-
line solder jumper wires to a power jack so that a 9V wall wart can be used for power.) 

4. Power the circuit by connecting the battery. While connecting, place finger tips on all the 
integrated circuits. If anything gets warm, pull the power…..fast.  

5. Using a DMM, check that circuit supply voltage is at +5V and that all ICs are getting the 
correct supply voltage. Disconnect the battery 

Software Steps 
1. Make a new directory for each project. 
2. Create a new text file named flash_led.c. (Or, copy in a .c file that will be used as the starting 

point for the new project and change the filename to suit the project.) 
3. Start the CCS C compiler (Start > All Programs > PIC-C > PIC C Compiler) 
4. Project > Create (to create a new project). Do not use the PIC Wizard to create a project.  
5. Navigate to your project directory and select your .c source file. In the Project Options 

dialog, click Apply. (Occasionally, projects need options other than the defaults, but not this 
time.) 

6. Type in or edit the flash_led.c code shown elsewhere in this document.  As you go along, 
examine the annotated version of the code (on the following page) to get a feel for what you 
are typing in. Normally, one would be starting with a template or example source file rather 
than typing from scratch.  
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7. Compile the file with F9. Correct any errors. Look in the project directory to see the 
generated files. The .hex file is the one that will be loaded onto the microcontroller.  

Burning to the PIC Chip Steps 
1. Connect the PICkit 2 programming pod to the computer USB port.  
2. Connect the pod to the programming connector on the breadboard. 
3. Power the breadboard by connecting the 9V battery.  
4. Start the PICkit 2 application. The application should see both the programming pod and the 

PIC chip in the circuit. If not, check connections and board power.  
5. File > Import Hex (Ctrl-I). Navigate to your project directory and select the .hex file. The 

program should download and run on the microcontroller. Once downloaded, it is possible to 
disconnect the programming pod. Each time the application circuit is powered, the program 
will run.  

6. Click the Auto Import Hex + Write Device button and select the .hex file. Now, each time 
you compile (F9) in the CCS IDE window, the new .hex file will automatically download to 
the application circuit making code iterations fast and easy. Try it.  

 
 
You have successfully completed your first embedded microcontroller project when you demo a 
flashing LED. 
 
 
<….the rest of the bootcamp manual is on the way…> 
 

DC MOTOR PROJECT 

BI-DIRECTIONAL MOTOR CONTROL PROJECT 

STEPPER MOTOR CONTROL PROJECT 
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/******************************************************* 
FILE:     flash_led.c 
 
DESCRIPTION: A first PIC program. Flashes LED attached 
to PIC pin.  
Designed for 16f88 PIC chip using internal oscillator.  
 
REVISION HISTORY:   
*******************************************************/ 
//--Includes 
 
#include <16f88.h> 
 
//--Setup commands 
 
#fuses INTRC_IO,NOWDT,NOPROTECT,PUT,NOWRT,NOLVP  // internal oscillator 
#id 0x1234                     // 4 digit id 
#use standard_io(A) 
#use standard_io(B) 
//#use fast_io(A) 
//#use fast_io(B) 
#use delay(clock=8000000)      // declare clock speed 
 
//--Pin definitions 
 
#define LED      PIN_B0   // LED 
 
 
/******************************************************* 
  Main starts here 
*******************************************************/ 
 
void main(void) 
{ 
  int i; 
  setup_oscillator(OSC_8MHZ); 
 
//-------Set direction registers 
 
//  set_tris_a(0xFF);   // a is all inputs (for adc) 
//  set_tris_b(0xC0);   // b7,b6 in, rest out 
 
 
//-------Flash debug led a few times 
 
  for (i=0;i<5;i++) { 
    output_high(LED); 
    delay_ms(100); 
    output_low(LED); 
    delay_ms(300); 
  } 
 
//-------That's all folks 
 
  sleep(); 
 
} 
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/******************************************************* 
 
FILE:     flash_led.c 
 
DESCRIPTION: A first PIC program. Flashes LED attached 
to PIC pin.  
Designed for 16f88 PIC chip using internal oscillator.  
 
REVISION HISTORY:   
*******************************************************/ 
//--Includes 
 
#include <16f88.h> 
 
//--Setup commands 
 
#fuses INTRC_IO,NOWDT,NOPROTECT,PUT,NOWRT,NOLVP  // internal oscillator 
#id 0x1234                     // 4 digit id 

Required. Defines which type of 
PIC chip being used 

For reverse engineering or 
identifying code once it is 
burned onto the chip. Not 

Defines various setup options for the 
chip. Generally, can keep the same 
except for the first parameter 
(INTRC_IO) which changes 
depending on oscillator type

Always start with a 
generous, standard 
header, even for 
practice code snippet 

Read CCS compiler help file to learn about commands that are not part of 
the standard C language and are specific to PIC chip microcontrollers 

#use standard_io(A) 
#use standard_io(B) 
//#use fast_io(A) 
//#use fast_io(B) 
#use delay(clock=8000000)     // declare clock speed 
 
 
 
//--Pin definitions 
 
 
#define LED      PIN_B0   // LED for debugging 

Note comments preceding 
each section 

Has to do with how code handles setting i/o directions of pins. See 
compiler and chip manuals for details. When in doubt, use standard_io. 
When need every bit of speed, use fast_io.  A and B are the pin ports

Required for using any timing 
functions.  Equals speed of 
oscillator 

Always use #defines to define your pins. 
Makes code easier to read and much 
easier to change if you change which  

 
/******************************************************* 
  Main starts here 
*******************************************************/ 
 
void main(void) 
{ 
  int i; 
  setup_oscillator(OSC_8MHZ); 

Declare all 
your variables

 
//-------Set direction registers 
 
//  set_tris_a(0xFF);   // a is all inputs (for adc) 
//  set_tris_b(0xC0);   // b7,b6 in, rest out 
 
 
 
//-------Flash debug led a few times 
 
  for (i=0;i<5;i++) { 
    output_high(LED); 
    delay_ms(100); 
    output_low(LED); 
    delay_ms(300); 
  } 
 
//-------That's all folks 
 

Required if 
using internal 
oscillator

Function that 
sets a pin low 
(0V) 

Very handy  built-in 
pause function 

Built-in function 
that sets a pin 
high (+5V) 

Tris commands deal 
with setting i/o direction 
of pins. Not required 
unless using fast i/o.  

Optional: finishing with 
the built-in sleep 
function prevents code 
from falling into never-
never land 

 
 sleep(); 
 
} 
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