C kasutamine mikroprotsessorite programmeerimisel

(üks võimalik kirjeldus)
Mikrokontrollerkomplektiga seonduvad materjal on kättesaadav aadressil http://ati.ttu.ee/~hartz/progemine 

Vastavalt juhendile tuleb keskkonnas luua uus projekt, antud manuses olevad failid sinna lisada ning siis kontroller programmeerida. Märkusena lisan, et mikrokontrollerkomplekt ei pruugi olla programmeeritav juhul, kui tarkvara keskkond on enne käivitatud, kui riistvara arvutiga ühendatud. Veelgi olulisem on tähele panna, et programmeerimise hetkel ei tohi lüliti DIP2 olla olekus ON. Vastaval juhul annab tarkvara keskkond veateate või jääb „õhku rippuma“ ning kontroller ei programmeeru.
 /*H*****************************************************************************

* FILENAME : config.c

*

* DESCRIPTION : PICkit2 with microrontroller PIC16F690 configuration file for

*               preprogrammed EEPROM for 7-segment indicator, microcontroller

*               configuration, macro settings, LED and 7-segment outputs.

*

* PUBLIC FUNCTIONS :

*               void    configuration   (void)

*               void    led_out         (short leds)

*               void    char_out        (void)

*               void    segm_out        (void)

*

* NOTES : These functions are necessary for the use of specified components on

*         the PICkit2 board. Along with this .c file a config.h is also needed.

*

* COPYRIGHT : Copyright 2012 Priit Ruberg

*

* LICENCE : This file is part of PICkit2_demo.

*

*    PICkit2_demo is free software: you can redistribute it and/or modify

*    it under the terms of the GNU General Public License as published by

*    the Free Software Foundation, either version 3 of the License, or

*    (at your option) any later version.

*

*    PICkit2_demo is distributed in the hope that it will be useful,

*    but WITHOUT ANY WARRANTY; without even the implied warranty of

*    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the

*    GNU General Public License for more details.

*

*    You should have received a copy of the GNU General Public License

*    along with PICkit2_demo. If not, see <http://www.gnu.org/licenses/>.

*

* AUTHOR : Priit Ruberg     CONTACT : petski@tainas.ee
*

* START DATE : 19.03.2012

*

* CHANGES :

*

* DATE      WHO         DETAIL

* 04.03.12  PR          char_out(char *pos, char *sign) function allows the use

*                       of dots

* 07.03.12  PR          Function parameters were changed for global variables.

*                       Changed char out, added configuration().

* 11.03.12  PR          Functions comments and exampled added.

* 15.03.12  PR          Added NULL & MINUS to EEPROM, changed mask on char_out()

* 19.03.12  PR          Added FULL(18), H(19) and L(20) to EEPROM

* 25.03.12  PR          Commented out the clock frequency set bits

*

*H*/

#include <pic.h>

#include "config.h"

//Writing the data needed by 7-segment indicator to EEPROM

__EEPROM_DATA( 0x24, 0xAF, 0xB0, 0xA1, 0x2B, 0x61, 0x60, 0xA7 );

__EEPROM_DATA( 0x20, 0x21, 0x22, 0x68, 0x74, 0xA8, 0x70, 0x72 );

__EEPROM_DATA( 0xFF, 0xFB, 0x20, 0x2A, 0x7C, 0x00, 0x00, 0x00 );

//PIC16F690 microcontroller configuration macro settings

__CONFIG(FOSC_INTRCIO & WDTE_OFF & PWRTE_OFF & MCLRE_OFF & CP_OFF & CPD_OFF &

        BOREN_ON);

/*F*****************************************************************************

* PURPOSE : Microcontroller PIC16F690 internal register configuration for kit1

*

* RETURN :  void

*

* NOTES :   The function sets PIC16F690 clock speed, ports tri-state registers,

*           analog-digital converters and comparators register for the use of

*           kit1.

*

*           The function has to be called first thing after main() function.

*

*           The usage of clock speed is fixed by the Oscillator Control Register

*           bits IRCF0, IRCF1 and IRCF2. Depending on the value of the bits the

*           microcontroller clock frequency is set.

*           IRCF2   IRCF1   IRCF0

*             1       1       1     = 8 MHz

*             1       1       0     = 4 MHz (default value if bits are not set)

*             1       0       1     = 2 MHz

*             1       0       0     = 1 MHz

*             0       1       1     = 500 kHz

*             0       1       0     = 250 kHz

*             0       0       1     = 125 kHz

*             0       0       0     = 31 KHz (do not use)

*

* EXAMPLE : int main (void){

*           //The first thing after main should be configuration() function

*           configuration();

*           //The rest of the code follows here...

*           return 1; }

*

*F*/

void configuration (void){

    /*

    //Clock @ 500 KHz

    IRCF0 = 1; //Lowest bit

    IRCF1 = 1; //Middle bit

    IRCF2 = 0; //Highest bit

    */

    //Ports tri state register configurations

    TRISA = 0x2F;

    TRISB = 0xB0;

    TRISC = 0x70;

    //PORTC register

    PORTC = 0x00;

    //Analog select registers

    ANSEL = 0; //Turn off ADC

    ANSELH = 0; //Turn off ADC

    //Comparator registers

    CM1CON0 = 0; //Turn off comparator C1

    CM2CON0 = 0; //Turn off comparator C2

}

/*F*****************************************************************************

* PURPOSE : Output an integer value to LEDs in the correct order

*

* RETURN :  void

*

* NOTES :   The function takes one argument of type short and divides it

*           according to the position of a binary number. The value of LED4

*           comes from dividing the short by 8 and then getting the remider

*           from dividing it by 2. In example, short value of 10 will be

*           displayed as 10/8 = 1, 1%2 = 1, LED4 (as the most left) will have

*           a valu of 1. Secondly 10/4 = 2, 2%2 = 0, LED3 (second from left)

*           will have a value of 0. Thirdly 10/2 = 5, 5%2 = 1, LED2 (third from

*           left) will have a value of 1. Lastly 10%2 = 0, LED1 (the most right)

*           will have a value of 0. All together value of 10 decimal will be

*           displayed as 1010 binary (0b1010).

*

* EXAMPLE : led_out(10); //LED4=1, LED3=0, LED2=1, LED1=0

*

*F*/

void led_out (short leds){

    DS1 = leds/8%2;

    DS2 = leds/4%2;

    DS3 = leds/2%2;

    DS4 = leds%2;

}

/*F*****************************************************************************

* PURPOSE : Output a value from char to 7-segment indicator

*

* RETURN :  void

*

* NOTES :   The program reads the segm_sign value from EEPROM, masks it with

*           0x0F (in case the adress should be out of memory bounds) and checks

*           the condition whether a dot should be present or not. The received

*           hex value is assigned to segm.out[x] variable. Thereafter function

*           segm_out() is  called to output the bit_sequence to segments.

*

* EXAMPLE :

*           segm_dot0 = DIP6; //The most left segment dot will be set by DIP6

*           segm_dot1 = DIP7; //Middle segment dot will be set by DIP7

*           segm_dot2 = DIP8; //The most right segment dot will be set by DIP8

*           segm_sign0 = 10; //The most left segment will have a value of A

*           segm_sign1 = 0b10; //The middle segment will have a value of 2

*           segm_sign2 = 0X0D; //The most right segment will have a value of D

*           char_out(); //Calls out the char to 7-segments output function

*

*F*/

void char_out (void){

    segm.out[0] = ((eeprom_read(segm_sign0 & 0x1F) &

            (segm_dot0 ? 0xDF : 0xFF)));

    segm.out[1] = ((eeprom_read(segm_sign1 & 0x1F) &

            (segm_dot1 ? 0xDF : 0xFF)));

    segm.out[2] = ((eeprom_read(segm_sign2 & 0x1F) &

            (segm_dot2 ? 0xDF : 0xFF)));

    segm_out();

}

/*F*****************************************************************************

* PURPOSE : Output a bit_sequence to 7-segments indicator

*

* RETURN :  void

*

* NOTES :   The value in unsigned long int is shifted out right bit by bit.

*           The last bit is stored in bit bit_out and written directly to the

*           port (SER). The function is meant for advanced users. Under normal

*           circuimstances use char_out() instead.

*

* EXAMPLE : segm.bit_sequence = 0xA1B0AF; //Sets the segments values to 1, 2, 3

*           segm_out(); //Outputs the values

*

*F*/

void segm_out(void){

    RCLK = 0;

    SCLK = 0;

    for(i=0;i<24;i++){

        SCLK = 0;

        bit_out = segm.bit_sequence;

        segm.bit_sequence = segm.bit_sequence >> 1;

        SER = bit_out;

        SCLK = 1;

    }

     RCLK = 1;

     RCLK = 0;

}


config.h

/*H*****************************************************************************

* FILENAME : config.h

*

* DESCRIPTION : PICkit2 with microrontroller PIC16F690 header file for

*               config.c. It includes function prototypes, pin definitions and

*               global variables.

*

* PUBLIC FUNCTIONS :

*

* NOTES : This file is header file for config.c. Add this header file to your

*         main project to include functions implemented in config.c.

*

* COPYRIGHT : Copyright 2012 Priit Ruberg

*

* LICENCE : This file is part of PICkit2_demo.

*

*    PICkit2_demo is free software: you can redistribute it and/or modify

*    it under the terms of the GNU General Public License as published by

*    the Free Software Foundation, either version 3 of the License, or

*    (at your option) any later version.

*

*    PICkit2_demo is distributed in the hope that it will be useful,

*    but WITHOUT ANY WARRANTY; without even the implied warranty of

*    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the

*    GNU General Public License for more details.

*

*    You should have received a copy of the GNU General Public License

*    along with PICkit2_demo. If not, see <http://www.gnu.org/licenses/>.

*

* AUTHOR : Priit Ruberg     CONTACT : petski@tainas.ee
*

* START DATE : 19.03.2012

*

* CHANGES :

*

* DATE      WHO         DETAIL

* 15.03.12  PR          Inverted all the buttons

* 19.03.12  PR          Added Sleep macro (unfinished)

* 25.03.12  PR          Added SW1 and RP1 definitions, renamed ports RC0-RC3

*                       Renamed Sleep do Delay, extended incementation

* 04.04.12 PR           Fixed delay macros, renamed Delay to delay_100ms and

*                       delay_500ms

*

*H*/

//Function prototypes

extern void configuration (void);

extern void led_out (short leds);

extern void segm_out(void);

extern void char_out (void);

//Definitions of ports and values to give them meaningful name

#define ON   1

#define OFF  0

#define SER  RB6

#define SCLK RA4

#define RCLK RC7

#define DS4 RC3

#define DS3 RC2

#define DS2 RC1

#define DS1 RC0

#define DIP1 ~RA5

#define DIP2 ~RA1

#define DIP3 ~RA2

#define DIP4 ~RC5

#define DIP5 ~RC4

#define DIP6 ~RC6

#define DIP7 ~RB7

#define DIP8 ~RB5

#define BTN  ~RB4

#define SW1 RA3

#define RP1 RA0

#define delay_100ms for(i=0;i<5249;i++);

#define delay_500ms for(i=0;i<26269;i++);

//Global variables

unsigned char segm_sign0, segm_sign1, segm_sign2;

bit bit_out, segm_dot0, segm_dot1, segm_dot2;

short i;

union {

    unsigned long int bit_sequence;

    unsigned char out[4];

} segm;


main.c

/*H*****************************************************************************

* FILENAME : main.c

*

* DESCRIPTION : PICkit2 demo program. Outputs HELLO to 7-segments. Counts

*               numbers from 0 to 999 on 7-segments with increasing speed.

*               Running LED program and countdown of binary code on LEDS.

*

* PUBLIC FUNCTIONS :

*               int    main   (void)

*

* NOTES :       Should fix PIC output to 7-segments.

*

* COPYRIGHT : Copyright 2012 Priit Ruberg

*

* LICENCE : This file is part of PICkit2_demo.

*

*    PICkit2_demo is free software: you can redistribute it and/or modify

*    it under the terms of the GNU General Public License as published by

*    the Free Software Foundation, either version 3 of the License, or

*    (at your option) any later version.

*

*    PICkit2_demo is distributed in the hope that it will be useful,

*    but WITHOUT ANY WARRANTY; without even the implied warranty of

*    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the

*    GNU General Public License for more details.

*

*    You should have received a copy of the GNU General Public License

*    along with PICkit2_demo. If not, see <http://www.gnu.org/licenses/>.

*

* AUTHOR : Priit Ruberg     CONTACT : petski@tainas.ee
*

* START DATE : 19.03.2012

*

* CHANGES :

*

* DATE      WHO         DETAIL

* 09.04.12  PR          Debugged some parts of code, finished seq. LED part

*

*H*/

//Libraries (mandatory)

#include <pic.h>

#include "config.h"

//Main program

int main(void) {

    //Has to be the first function call after main()

    configuration(); //Includes PIC16F690 basic configuration

    //Local variables

    short cnt1 = 0, cnt2 = 0, cnt3 = 0;

    char arr[4] = "0000";

    int a = 0;

    //Initializing segment values, value 16 is coded for NULL

    segm_sign0 = cnt3;

    segm_sign1 = cnt2;

    segm_sign2 = cnt1;

    int j=2, k=0;;

    char hello[9] = {0,16,19,14,20,20,0,16};

    //char pic_demo[] = {};

    //Loop forever

    while(1)

    {

        //HELLO to 7-segments

        while (k < 15){

        delay_100ms;

        delay_100ms;

        segm_sign2 = hello[j+2];

        segm_sign1 = hello[j+1];

        segm_sign0 = hello[j];

        char_out();

        j==5 ? j=0 : j++;

        k++;

        }

        k=0;

        //PIC doesn't work

        /*

        while (k < 15){

        delay_100ms;

        segm_sign2 = hello[j+2];

        segm_sign1 = hello[j+1];

        segm_sign0 = hello[j];

        char_out();

        j==5 ? j=0 : j++;

        k++;

        }

        k=0;

        */

        //Counter

        while (k < 1000){

            if(cnt1 <= 9 && cnt3 == 0 && cnt2 < 2){

                IRCF0 = 1; //Lowest bit

                IRCF1 = 0; //Middle bit

                IRCF2 = 0; //Highest bit

            }

            if(cnt1 <= 9 && cnt3 == 0 && cnt2 >= 2 && cnt2 < 5) {

                IRCF0 = 0; //Lowest bit

                IRCF1 = 1; //Middle bit

                IRCF2 = 0; //Highest bit

            }

            if(cnt1 <= 9 && cnt3 == 0 && cnt2 >= 5 && cnt2 < 9) {

                IRCF0 = 1; //Lowest bit

                IRCF1 = 1; //Middle bit

                IRCF2 = 0; //Highest bit

            }

            if(cnt1 <= 9 && cnt2 <= 9 && cnt3 > 0 && cnt3 < 2 ) {

                IRCF0 = 0; //Lowest bit

                IRCF1 = 0; //Middle bit

                IRCF2 = 1; //Highest bit

            }

            if(cnt1 <= 9 && cnt2 <= 9 && cnt3 >= 2 && cnt3 < 4) {

                IRCF0 = 1; //Lowest bit

                IRCF1 = 0; //Middle bit

                IRCF2 = 1; //Highest bit

            }

            if(cnt1 <= 9 && cnt2 <= 9 && cnt3 >=4 && cnt3 < 6) {

                IRCF0 = 0; //Lowest bit

                IRCF1 = 1; //Middle bit

                IRCF2 = 1; //Highest bit

            }

            if(cnt1 <= 9 && cnt2 <= 9 && cnt3 > 6 ) {

                IRCF0 = 1; //Lowest bit

                IRCF1 = 1; //Middle bit

                IRCF2 = 1; //Highest bit

            }

        segm_sign2 = cnt1;

        segm_sign1 = cnt2;

        segm_sign0 = cnt3;

            cnt3 == 9 && cnt2 == 9 && cnt1 == 9 ? cnt3 = 0, cnt2 = 0, cnt1 = 0

            : cnt2 == 9 && cnt1 == 9 ? cnt1 = 0, cnt2 = 0, cnt3++: cnt1 == 9 ?

            cnt1 = 0, cnt2++ : cnt1++;

        char_out();

        k++;

        }

        k=0;

        //Resetting clock speed, nulling 7-segments

        IRCF0 = 0; //Lowest bit

        IRCF1 = 1; //Middle bit

        IRCF2 = 1; //Highest bit

        segm_sign0 = 16;

        segm_sign1 = 16;

        segm_sign2 = 16;

        char_out();

        //LEDs run

        arr[0] = ON;

        {

            for (k=0;k<4;k++){

                DS1 = arr[0];

                DS2 = arr[1];

                DS3 = arr[2];

                DS4 = arr[3];

                delay_100ms;

                arr[k+1] = arr[k];

                arr[k] = 0;

            }

            arr[3] = ON;

            for(k=4;k>0;k--){

                DS1 = arr[0];

                DS2 = arr[1];

                DS3 = arr[2];

                DS4 = arr[3];

                delay_100ms;

                arr[k-1] = arr[k];

                arr[k] = 0;

            }

        }

        led_out(0);

        k = 0;

        a = 0;

        //Fulling LEDs and countdowning binary values

        DS1 = ON;

        delay_100ms;

        delay_100ms;

        DS2 = ON;

        delay_100ms;

        delay_100ms;

        DS3 = ON;

        delay_100ms;

        delay_100ms;

        DS4 = ON;

        delay_100ms;

        delay_100ms;

        k = 15;

        for(a=0;a<15;a++){

            led_out(0);

            delay_100ms;

            led_out(k-a);

            delay_100ms;

        }

        a = 0;

        k = 0;

        led_out(0);

    }

    return 0;

}

