
First Experiments
1. “Hello World”
2. “Blink with 
software delay”



Contents

• Directions and descriptions for beginner 
16 bit Experimenter starting experiments
– Each experiment builds on another

• Recommend review of “Quick Start Guide”
( available on www.kibacorp.com) to better 
understand tools installation

• Addendums
– MPLAB Debugger



Experiment #1 Hello World

• “Hello World” is typically the first 
program anyone writes when 
faced with learning a new 
programming language or 
paradigm

• Because of the inherent 
limitations associated with 
microcontroller and their lack of a 
“Standard I/O” to support a 
screen display our “Hello World”
will be limited to turning on an 
LED



Hello World Hardware
• This lesson shows how to turn 

on a LED using Experimenter
• Let’s start with hardware

– Connect an  LED with 330 
ohm resistor to I/O Expansion 
Pin 1

– Any I/O pin can sink/source up 
to 25 ma --the resistor is used 
to limited current

– The Expansion I/O pins can 
be configured for input or 
output.

• On start-up, the default is 
input. The software will 
configure it for an output

Alternative Ground Connections



Many possible configurations for PIN 1?

• Pin 1 can have many 
configurations

• Normal PIC24F Chip level Pin 
assignments

• Analog: 
– AN14 analog ADC input 

channel 14
– Comparator input (C1IN)

• Digital
– SDA2 (I2C data in)
– CN16 –change detect 16
– Simple Digital Port I/O Port 

B pin 2 (RB2)

• Peripheral programmable 
Assigned  using RP2
– Redirect in/out of any other on 

chip digital peripherals 
(UART,SPI, CCP) to this pin ( 
more on that later)

• We are interested in using 
RB2 for “Hello World” as a 
digital output



Rules for Pin Priorities

• Both analog and PPS are 
high priority but require a SW 
configuration 

• Next priority is fixed digital 
peripherals—again they need 
to be SW configured

• Digital I/O is enabled during 
power up –but is configured 
as input
– -simple to convert to output



Setting PORTB Pins as Input or Output

• Example sets entire port at once

• Use  Special Function register TRISB 
– If particular bit position is 1 then corresponding Port B pin is a input
– If particular bit position is 0 then corresponding Port B pin is an output
– C Syntax 

_TRISB = 0x80D6;



Reading and Writing whole words to  PORTB Pins

• Use  Special Function 
Register PORTB to 
read/write 
– C Syntax

int X = 0;
PORTB = x;   //write

X = PORTB;  //read

• Use Special Function 
Register LATB to do a 
“latched” write

• - C syntax
int X = 0x80D6;

LATB = x;   //write



I/O PIN  Detailed Block Diagram-taken from 
Microchip PIC24f datasheet



Hello World I/O Configuration

• RB2 is pin 3 of PORTB
• We wished to only control it and not the other 

PORTB  pins
– On power up all PORTB are inputs
– Need to set RB2 to output
– Need to write to RB2

• 1 will turn on led, 0 will turn off led 

• C  allows us to control individual pins with 
following syntax
TRISBbits.TRISB2 =0; //set RB2 for output
LATBbits.LATB2 =1; //turn on led
LATBbits.LTAB2=0 ; //turn off led



Hello World Program Structure

Start

Set RB2 output to one ( 
turn  on LED) 

Loop on self

Configure PORTB RB2 as 
output ( to drive LED)



Hello World Code



Hello World Experiment

1. Wire led/resistor as shown to pin 1 of experimenter
2. Hook up experimenter to PICKIT2
3. Open project Helloworld.mcp
4. Build code/download to PICKIT2 as programmer
5. Verify LED is lit.
6. Examine source code 
7. Reconfigure MPLAB for debugger

Select simulator and rebuild – animate, watch, break, single step
Hookup and select PICKIT2 rebuild/program –watch, break, single 

step



BLINK Hardware
• This lesson shows how to blink  

an LED using Experimenter
• Let’s start with hardware

– Connect an  LED with 330 
ohm resistor to I/O Expansion 
Pin 1

– Any I/O pin can sink/source up 
to 25 ma --the resistor is used 
to limited current

– The Expansion I/O pins can 
be configured for input or 
output.

• On start-up, the default is 
input. The software will 
configure it for an output

Alternative Ground Connections



BLINK

• This lesson shows how 
to turn on a LED, and 
make it blink.

• While this might seem a 
trivial change from 
previous lesson, it gives 
a context to explore the 
use of delay function in 
software.

• Uses same hardware 
set and software I/O 
configuration as “Hello 
World”



Why do we need a delay?

• With the PICmicro running at 16MIPS, each 
instruction takes only to nanoseconds to 
execute. 

• If we want to blink the led and see it blink it will 
be necessary to slow down the  main program 
loop.

• If we don’t include the delay, the  LED will blink 
so fast that it will appear to be on constantly

• The delay routine consists of a software function 
that does a loop in a loop to “eat” up processing 
cycles.



Delay Function

//delay function
#define iend 400

#define jend 1000

void delay(void) { // 200 msec
int i,j;
for (i=0; i<iend; i++)

for (j=0;j<jend; j++); 
}



Program Structure
Start

Configure PORTB RB2  as  
all  output ( to drive LED)

Clear RB2 output to zero ( 
turn LED off initially) 

Set RB2 high

delay ( call delay function)

delay ( call delay function)

Set RB2 low



Blink Code



Blink Experiment

1. Wire led/resistor as shown to pin 1 of 
experimenter

2. Hook up experimenter to PICKIT2
3. Open project Helloworld.mcp
4. Build code/download to PICKIT2 as 

programmer
5. Verify LED is blinking.
6. Examine source code 
7. Reconfigure MPLAB for debugger

Hookup and select PICKIT2 rebuild/program –watch, 
break, single step



Addendum -Using Debugger



MPLAB Debugger

• Lots of capabilities
• Can use MPLAB 

Simulator for just 
simulations on PC 
– Can’t simulate analog

• Can use PICKIT2 as 
debugger for real time 
debug

• Need to set MPLAB for 
debug and then rebuild 
and download code for 
debugging ( this last step 
for PICKT2 only)



Debugger Options

• The debugger can be a software program
that simulates the operation of the 
Microcontroller for testing or it can be 
special instrumentation to analyze the 
program as it executes in the application.

• MPLAB Simulator Debugger
– Usually a simulator runs somewhat slower 

than an actual Microcontroller, since the CPU 
in the PC is being used to simulate the 
operations of the Microcontroller. The speed 
of simulation depends upon the speed of the 
PC, the PC’s operating system, how many 
other tasks are being run in the background, 
and the complexity of the simulation

• PICKIT2 Hardware Debugger and 
Programmer
– A programmer simply transfers the machine 

code from the PC into the internal memory of 
the target Microcontroller. The Microcontroller 
can then be plugged into the application, and 
it will run as designed. 

PICkit 2



Select Debug-Simulator



MPLAB SIM (non real time PC only)

STOP WATCH
TRACE

Simulated Operation for Debug



PICKIT 2 Debug Express

• Functions as both 
programmer and real time 
debugger

• As real time debugger 
has all the capabilities of 
simulator in breakpoints, 
watch, single step.
– Has limited number of 

breakpoints

• Lets you debug your 
applications in real time 
as in is working in your 
prototype



Using PICKIT2 DEBUGGER with MPLAB IDE 

• Plug in the PICKIT2

• Select DEBUG here

• Select PICKIT2  under Debugger 
menu

• Output should appear as follows



MPLAB IDE Tool Bar-DEBUG

Compile (build)

Run, Pause, Single Step

Reset

Debugger Settings Programmer Settings

View (project, watch)

Open , Close Workspace

Project Wizard

program

Check PICKIT2
connection

breakpoint



View Project



View Source



Build



Open and Set Watch



Set Breakpoint



Execute and stop on break



Single Step and Watch 



Formatting Watch Variables


