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Tutorial 1: Hello World 
Note: The C Compiler in use is the Mikro C compiler Ver 8.1 Demo version.  

Now that you have assembled ȅƻǳǊ tǊƻǘƻtǊƻ ŘŜǾŜƭƻǇƳŜƴǘ ǘƻƻƭΣ ƭŜǘΩǎ ƎŜǘ ǎǘŀǊǘŜŘ ǿƛǘƘ ŀ ǇǊƻƧŜŎǘΦ ¢ƘŜ 

basics of ports and registers will be covered very quickly and in the context of the project explanation, 

but you will catch on as we progress. The subject of ports and how to use them is extensive and 

ongoing, so no need to bog a beginner down with the details. 

Note: Regardless of which ProtoPro you have purchased, this project can be adapted easily to any pic.  

tL/ǎ ŦǊƻƳ ǘƘŜ мсC ŀƴŘ муC ǎŜǊƛŜǎ ƘŀǾŜ ŀ άŎƻƳǇŀǘƛōƭŜέ ŀǊŎƘƛǘŜŎǘǳǊŜ ŀǎ ǘƘŜȅ ŀǊe both 8 BIT microcontroller 

families. Once you cross over to the DSPICs, PIC 24, and 32 BIT you are dealing with 16 and then 32 bit 

microcontrollers so they are different. 

All PICs have ports and these are an orderly, physical collection of inputs and outputs. A port can have a 

maximum of 8 IO which does incidentally trace back to 8 bits or 2^8 = 256.  

The Ports are bi directional, meaning simply that depending on how they are configured, they can be 

used to receive an incoming signal or provide an outgoing signal. Incoming is referred to as an input. 

Outgoing is an output. 

For the hello world project we are going to create a simple project which displays a single LED (Light 

Emitting Diode) flashing at a regular rate. 

Configuring the PORT 
Note: There are different types of ports; therefore their characteristics will determine how they can be 

used, etc. 

The port we will use is PORT B. This port is available on most micros, 18 ς 40 PIN and the characteristics 

are similar. PORT B is an 8 BIT port, has some interrupts and some other features beyond the scope of 

the current so we will worry about the rest later. 

There are two registers that control the operation of PORT B, namely TRIS B and PORT B. A TRIS register 

controls the direction Input or Output and the PORT register holds the value of the data on the register.  

Before a micro can do anything it must be initialized. This is usually quite simple as there is no need to 

configure ǘƘŜ ŜƴǘƛǊŜ ƳƛŎǊƻΣ ōǳǘ ƻƴƭȅ ǘƘŜ ǇŜǊƛǇƘŜǊŀƭ ǘƘŀǘ ȅƻǳ ǿŀƴǘ ǘƻ ǳǎŜΦ Lƴ ǘƘƛǎ ŎŀǎŜ ƛǘΩǎ ǇƻǊǘ ō ǎƻ ǿŜ Řƻ 

the following. 
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Main()  

 {  

  TRISB=0x0; // PORTB initialized, all outputs.  

}  

 

Sample #1 

When configuring simple or digital I/O there are two states, 1 which defines the pin for input and 0 

which defines the pin for output. A combination of 1 and 0 can be applied to a single port. So if you want 

the lower 4 bits to be input and the upper 4 bits output, see below. 

PORTB 7 6 5 4 3 2 1 0 

0XF0 1 1 1 1 0 0 0 0 

 

For those who have perhaps forgotten the different types of numbers, 0 has value for a PIC. The first 

ŀŘŘǊŜǎǎ ƛƴ ƳŜƳƻǊȅ ƛǎ лΣ ŀƴŘ ǘƘŜ ŦƛǊǎǘ tLb ƛǎ л ŀƴŘ ƴƻǘ мΦ {ƻ ŀ ǇƻǊǘΩǎ ƭŀōŜƭǎ ǎǘŀǊǘ ŀǘ ȊŜǊƻ ƻǊ tLb м ŀƴŘ ŜƴŘ 

ƻƴ ǘƘŜ ŜƛƎƘǘƘ ǇƛƴΣ тΦ LǘΩǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ between natural and counting numbers. 

The method of writing values to the TRIS register is HEX; you can use decimal if you like but try staying 

ŎƭŜŀǊΦ LǘΩǎ ƴƻǘ ŀǎ ŎƻƳƳƻƴ ŀǎ ȅƻǳ ǿƻǳƭŘ ƘƻǇŜΦ !ǎ ȅƻǳ Ŏŀƴ ǎŜŜ ƛƴ ǘƘŜ ǘŀōƭŜ ōŜƭƻǿ ǘƘŜ thw¢ . ƭŀōŜƭ ƛǎ ŀ 

value in HEX, and this is the equivalent value of the binary number in the table above. 

In other words 0xF0 (Base 16) = 11110000(Base 2) =240 (Base 10) <- all the same value, just represented 

differently. 

To apply what we have learnt, we have changed the I/O configuration as shown below. 

 

Main()  

 {  

  TRISB=0xF0; // PORTB initialized, upper 4 in puts, lower 4 out puts  

}  

 
Sample #2 

To get the LED to flash, we do the following. We select one of the pins e.g. PORTB BIT 0 and this is where 

we connect the LED. We are going to SET (switch on) and CLEAR (switch off) the pin alternately as the 

code runs. 

  



 
 

 Copyright © 2007 Duetronix, South Africa 
 

6 
 

Toggle the LED 

There are a number of ways to get a PIN to toggle on and off. First of all, a pin once written to will hold 

that state it was set to until a change comes about. So if the PIN is set to 1 it stays that way unless you 

write a zero to the PIN. We use a timer to control the toggle rate. When the timer elapses, the state gets 

toggled. You can write more complicated code checking if the timer has expired to either set or clear the 

Ǉƛƴ ōǳǘ ǘƘŀǘΩǎ ƴƻǘ ƴŜŎŜǎǎŀǊȅΦ {Ƙƻǿƴ ōŜƭƻǿ ƛǎ ŀ ǉǳƛŎƪ ǿŀȅΦ 

 

Main()  

 {  

  TRISB=0xF0; // PORTB initialized, all outputs.  

   

While(1)  

{  

           Delay(20); // Delay of 20ms  

         PORTB.F0=PORTB.F0^1; //Toggles status of pin  

}  

}  

 
Sample #3 

¶ The while (1): statement puts the PIC into an infinite loop, so the code will run indefinitely.  

¶ Delayms(20): sets a delay period of 20ms between on and off states for the LED 

¶ PORTB.F0=PORTB.F0^1: Toggles the pin status using the XOR expression, basically if the PIN is 

off, it gets switched on and if on, off. 

Note: When writing code, especially for an embedded application simple is more. Most PICs have an 

eventual code limitation of 8K words. Some are as limited as 1 K word. So complicated code is just going 

to wasted program memory not to mention create long debugging cycles to fix your mistakes. 

Alternate Code Example 
Wǳǎǘ ǘƻ ƛƭƭǳǎǘǊŀǘŜ ŀƴƻǘƘŜǊ ǿŀȅ ǘƻ ŀŎŎƻƳǇƭƛǎƘ ǘƘŜ ǎŀƳŜ ŀǎ ŀōƻǾŜΣ ǘƘŜ άƛŦ ǘƘŜƴέ ǎǘŀǘŜƳŜƴǘ ƛǎ ǳǎŜŘ ǘƻ ǘƻƎƎƭŜ 

the same PIN. Notice that the code is a line shorter. This type of optimized code construction can be 

useful when writing larger programs to save space. 

 

Main()  

 {  

  TRISB=0xF0; // PORTB initialized, all outputs.  

   

While(1)  

{  

           Delay(20); // Delay of 20ms  

                        / /  

 If(PORTB. F0==1)  PORTB.F0 =0;  

 If(PORTB. F0==0)  PORTB.F0 =1;  

          

}  

}  

 

 

Sample #4 

And with that, we have created a hello world project. Flash the PIC and watch the LED run. 
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Summary 
¶ All PICs have ports designated alphabetically e.g. PORT B 

¶ PORTS have up to 8 I/O lines and are configurable using the TRIS command  

¶ Read / Write operations happen using the PORT command 

¶ Write code simply, its best practice ς helps debug! 

Quiz 
Rewrite the code below, to get Pin B1 to toggle alternately to B0 (i.e. When LED on PORTB.F0 is on, the 

LED on PORTB.F1 is off and vice versa.)? 

 

Main()  

 {  

  TRISB=0xF0; // PORTB initialized, all outputs.  

   

             While(1)  

                    {  

           Delay(20);// Delay of 20ms  

                      PORTB.F0=PORTB.F0^1;//Toggles status of pin  

                     }  

       }  

 

 

Sample #5 

Answer 

PORTB.F1=PORTB.F0^1; 

The XOR function is used such that whatever the value of PORTB.F0 is set to, PORTB.F1 will be opposite. 

 

Main()  

 {  

  TRISB=0xF0; //  PORTB initialized, all outputs  

   

             While(1)  

                    {  

           Delay(20);// Delay of 20ms  

                      PORTB.F0=PORTB.F0^1;//Toggles status of pin  F0 

                      PORTB.F1=PORTB.F0^1;//Toggles status of pin  F1, alternate to F0  

                     }  

       }  

 

Sample #6 
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Final Tip 
During the course of the code you will notice the use of // this comments out, or isolates text that 

describes the code. Commenting your code can be very useful as time goes by, especially for large 

programs or if you are passing on code, upgrading your code in 10 years time. It helps you remember 

what you were doing and thinking at the time. 

  



 
 

 Copyright © 2007 Duetronix, South Africa 
 

9 
 

Disclaimer and Notices 
This work is ©, 2008 Duetronix, South Africa. The document may be used for personal or educational 

use but may not be used by any corporate or commercial training institution whatsoever without the 
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