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A workbook-based PIC training environment for students
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Synopsis

The PIC (Peripheral Interface Controller) processors, which are the most popular family of mi-

crocontrollers at present, are well suited to embedded control systems. In order to make students

in the department of control engineering have a basic understanding of the PIC controllers and

embedded systems, a PIC research project has been carried out for some years. The project cre-

ated a PIC workbook with a simple I/O board. This workbook, however, was not still estimated

through practical experiments. To solve this problem and improve the workbook, experiments

with the workbook have been performed. Advantages and disadvantages of the workbook have

been investigated and exercises with new target boards have been also created. This has led to

the advanced version of the workbook.
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Fig.1 PIC training environment.
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(2) PIC Microcontroller
(3) Ezperimental Setup
(4) FEzperiment Descriptions
Creating I/0 target board
PIC16F84A programming
(5) FEzercise
Ezxzample
Problems
Solutions
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Fig.2 Contents of the workbook.
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Fig.3 Digital I/O training board for the
PIC16F84A.
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Table 1 Exercise in the improved workbook.

Course Target Board | Key Learning Point
Basic PIC16F84A | Digital I/O control
RS232C Serial communication
LED matrix
Pulse counter | Interrupt
PIC16F873

Advanced Dynamic lighting

A/D conversion
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Fig.4 Block diagram for the 8x8 LED ma-
trix display.
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Fig.5 Character pattern of ‘A’ on the ma-

trix.
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Fig.6 Circuit diagram for the pulse counter.
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#include <16f84a.h>
#fuses HS, NOWDT, NOPROTECT, PUT
#use delay( CLOCK = 20000000 )
#use rs232( BAUD = 9600, XMIT = PIN_A3,
RCV = PIN_A2 )

typedef struct byte_tag{

byte lower:4;

byte higher:4;
}Byte_type;
Byte_type rb;
#byte rb = 6

#int_rb
void PulseCount( void )
{

static int number = 0;

disable_interrupts( INT_RB );

delay_ms( 20 );

if ( input( PIN_B4 ) == 0 ){
printf( "%1ld\n\r", ++number );
rb.lower = number % 16;

}

delay_ms( 150 );

enable_interrupts( INT_RB );

}

void main( void )

{
set_tris_b( 0xf0 );
port_b_pullups( TRUE );
rb.lower = 0x0;
enable_interrupts( INT_RB );
enable_interrupts( GLOBAL );
while( 1 );

}
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Fig.7 A program for counting pulses using
the PIC interrupt feature.
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Fig. 8 Multi-PIC writer.
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02 PICOOOOOODO
Table 2 Device differences.

Program

Devi Packay
evice ackage | L o

Peripheral Feature

13 1I/O-pins, OO
one timer

22 1/O-pins,
three timers, SPI,
five 10-bit ADCs

PIC16F84A | 18 DIP 1k

PIC16F873 | 28 DIP 4k

09 PICI6F873 000000000
Fig.9 Training board for the PIC16F873.
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