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/

/I Note: It is the responsibility of each procedure to setup port pin directions prior to use.
I Procedures are allowed to leave the direction registers in an unknown state.

I To programmers reading this code. The PIC micros have a hardware stack which is a
I very limited resource. Much of this code is structured as inline code to limit the

I use of the stack. Note that interrupts use the stack also, so all code must leave one

I stack level free for interrupt service procedure use. Code size/stack use trade-offs

I have been made in this program which inhibits the elegance of some code.

#define _MAIN_C

#include  <stdlib.h>
#include <stdio.h>
#include <math.h>
#include  <string.h>
#include <commdefs.h>
#include "main.h"
#include  "e2data.h"
#include "serial.h"
#include  "spi.h"
#include  "delays.h"
#include "lcd44780.h"
#include  "25cxxspi.h"
#include "switch.h"
#include  "1306spi.h"
#include "motor.h"
#include "buzzer.h"
#include  "opticsw.h"

#ifdef _DEVELOPMENT
__CONFIG(FOSCO | 0x40 | 0xfc00);  );
#else

__CONFIG(FOSC1 | WDTE | 0x40); ):
/I__ID(_HVER, HREV, SVER, SREV);
#endif // _DEVELOPMENT

/I for software development only
/I max. speed of bondout chip is 10MHz

/l production devices run at 16 MHz

[rHR * * *kkk * * * *

[* Main program.

/
main() {

unsigned char n, m, p;
signed char prec;

init_proc();

/I This is the main program endless loop.
while (true ){

yield); 0

print_to_lcd(); 0;

[/ ***** mainline user code goes here *****

/ yield control to system
/I default print destination is Icd

[* Keep this code inside one bank (2048 bytes) or the compiler will stuff it up */

********************************************************************************************/

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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/* Selected utility procedures. */

/*********************************************************************************************/

/'l Procedure to return the order of magnitude of a double precision floating point nunber

/1 This is essentially the integer part of the logarithmto base 10 with the added advant age
/1 that it works for negative nunbers !!

signed char int_|oglO(double dval) {

signed char n = 0

if(dval !'= 0) /'l handl e zero
dval = fabs(dval); /'l handl e negative nunbers
whi l e(dval >= 10) { /'l brute force - count the divisions
dval /= 10.; /1 by 10 to get to less than 10
n++;
b .
whil e(dval < 1) { /'l brute force - count the multiplies
dval *= 10.; /1 by 10 to get to nore than 1
n--;
}
}
return n;
}
/'l Procedure to return an integer power of 10
doubl e powlO(signed char power) {
double n = 1.0;
whi | e(power > 0) { /'l brute force - repeat nmultiply by
n *= 10.; /1 10 and decrenent power to zero
power - - ;
}
whi | e(power < 0) { /'l brute force - repeat divide by
n /= 10.; /1 10 and increnent power to zero
power ++
}
return n;

}

/'l Procedure to enter/exit fromsleep node. This is not a real sleep node as inplenented in
/'l hardware on the PICs. It is only sinulated to allow power down of peripherals by program
/'l control

voi d goto_sleep(unsigned char sleep_status) {

if(c_status.awake = !sl eep_status) { /'l yes, then are we waking up ?
beep(1); /'l yes, beep once
finish_buzzing(); /1 wait until buzzer has finished
sl eep_el aps = read_eeprom desel ect (SLEEPTIME); [/ reset sleep tiner

}

i f(!(read_1306( NVFLAGS) & NVFLGSP)) /'l is sleeping disabled ?
c_status. awake = true; /1 then stay awake

| cd_bl ank_di spl ay(! c_st at us. awake) ; /'l blank or restore display

enabl e_| cd_bl (c_st at us. awake) ; /'l set the backlight

}

/1 Utility procedure to print two bcd digits fromone packed bcd byte. The procedure
/1 assunes that the argument is a properly forned bcd nunber.
voi d put_bcd(unsigned char bcd) {
putch((bcd >> 4) | 0x30); /1 print the nms digit
putch((bcd & 0x0f) | 0x30); /1 print the Is digit

/1 Utility procedure to convert a decinmal nunmber to bcd and return the result.
unsi gned char dec_to_bcd(unsigned char dec) {
return((dec % 10) + ((dec / 10) << 4));

/1 Utility procedure to convert a bcd nunber to decinmal and return the result.
unsi gned char bcd_to_dec(unsigned char bcd) {

return ((bcd >> 4) * 10 + (bcd & 0x0f))
}

/1 Utility procedure to reset the processor and optionally restore the factory defaults
/1 fromeepromand place theminto nvram Stack useage is not inportant because this procedure
/1 ends in a processor reset. It can thus be called fromany place in the program

Page:



File: C\conms\eagl hone\codefrag\mi.c 26/01/99, 17:43:02

/'l The bl ock copy of eepromto nvramis done here rather than using a general block copy
/'l procedure because this is the only place a block copy is needed. The argunent passing
/1 overheads for a general block copy cannot be justified.

/1 Note : If a block copy is needed in the future for other purposes then this procedure

/1 should be elimnated. Calls to this procedure should be replaced with a call to the block
/1 copy followed by a nacro setting pclath and pcl

voi d reset_proc(unsigned char restore_def) {

int n;
i f(restore_def)
for(n = 0; n < (UNI QUE- BLONADDR); n++)
write_1306(n + BLONADDR, read_eeprom desel ect(n + DEFBLDC));

/'l This kills the program stone dead. The program structure is
/1 term nated here - "the big BREAK"
PCLATH=0;
PCL=0;
}

/*********************************************************************************************/

/* This is the systemyield procedure. It nmust be called often by mainline code. It checks */
/* the yield flag to determine if it should do anything. The yield flag is set by an */
/* interrupt every 1ms and the yield procedure resets it. */

/*********************************************************************************************/

void yield() {

/1 1f true then this code is executed every 1 ns only if this

/'l procedure is called nore often than every 1ns.

if(c_status.yield) { /1 do nothing if 1ms has not el apsed
c_status.yield = fal se; /'l reset the yield flag
if(!!dbc_elaps) --dbc_el aps; /| decrenent the debounce timer to zero
updat e_buzzer (); /1 maintain buzzer operation
process_rx_data(); /'l check for incomng serial data

if(flg_nmotor_on) { /1 is the notor running ?
if(c_status.ntr_slow { /1 is the nmotor in slow speed node ?
if(!l--slow tiner) slow tinmer = 50; /'l reset slow tiner ?
if(slowtimer > notor_dc) mpw = false; // is running not allowed ?
el se npwr = true
el se mpw = true; /1 set it on or off accordingly

/1 This code is executed every 100ms.
/'l Accuracy is +/-100ms
i f(c_status.explOOns) { /1 do nothing if 100nms has not el apsed
c_status.explOOns = fal se; /1 and reset the flag
if(!lauto_tine) { /| decrenent the auto-tineout tiner
--auto_tine; /1 and flag if it has just tined out
if(lauto_tine) c_status.autotinmeout = true

/1 This code is executed every 1/2 second
/'l Accuracy is +/-100ms

if(l--tnr_1s) { /1 do nothing if 1/2s has not el apsed
tmr_1s = 5; /1 reset timer to 5x100ns
if(!!state tine) --state_tine,; /| decrenent the state tinmer to zero
c_status.new field = true; /'l refresh the screen
if(!motor_tine) drive_notor(false); /1 turn off the notor, else
el se --notor_tine; /| decrenent notor run tinmer to zero

/1 This code is executed every 6 seconds

/1 Accuracy is +/-100ms

if(!--tnr_100m) { /1 do nothing if 6s has not el apsed
tnr _100mm = 60; /1 if zero, set timer to 60x100ns
if(!sleep_elaps) goto_sleep(true); /'l then enter sleep node (+/-6s) ? or
el se --sl eep_el aps; /1 decrenent the sleep tiner to zero

}

}

}
/**~k*~k*~k***~k*~k*****~k*~k***~k*~k*~k***~k*~k***~k*~k*****~k*~k***~k*~k*~k***~k*~k*****~k************************/
/* Initialize processor to specified state. */
/* The application specific stuff has been cut out of this |eaving just the essence of */
/* the techniques. */

/'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k************************/
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void init proc() {

}
11

unsi gned char n;

/1 Initialize global variables (variables not initialized here are
/1 initialized to zero by C definition).

tnr _10ns = 10; /1 set the 10nS tiner (counts ns)

tnr_100ms = 10; /1 set the 100ns tinmer (counts 10ns)

tnr_1s = 10; /1 set the 1s timer (counts 100ns)

tnr_100mm = 60; /'l set the 6s timer (counts 100ns)

c_status.yield = fal se; /1 yield control to system- not yet

c_status. explOOns = fal se; /1 100ms not expired yet

c_status.prt_to_lcd = true; /1 printf destination is |cd

c_status.en_timnng = fal se; /1 do not allow timnng

c_status. captured = fal se; /1 no timng val ues have been captured

c_status.autotineout = fal se; /1 auto tinmeout has not occurred

/1 Initialize peripheral hardware. The order of these procedures is vital - do not

/'l change for any reason

init_buzzer(); /'l enable and turn off buzzer

init_notor(); /'l enable and turn off notor driver

init_opticsw); /1 enable and turn off optical swtches

init_lcd(); /1 initialize the Icd

init_serial(); /1 initialize serial port and devices

setup_spi (SPI_MASTER | SPI_H TO L | SPI_CLK DIV _16);// setup spi for 1WHz cl ock (@L6Mz)

init_eeprom); /1 Initialize the eeprom- needs 5ns
/1 frompowerup Tpuwlcd_init does this

init_1306(0, 0); /1 Initialize the clock/cal endar.

init_lcd_bl(); /1 initialize |cd backlight to default

enabl e_peripheral _interrupts(); /1 set it all in notion !

enabl e_gl obal _interrupts();

goto_sl eep(fal se); /'l ensure controller is awake

init_swtches(); /'l init keyboard and do initial scan

/1 Wite the hardware and software version nunbers to nvram This is done here so that
/1 if a new controller is being initialized then it at |east has a valid version nunber
/1 for the pc to identify.

write 1306( NVHVER, _HVER<<4| HREV);

write 1306( NVSVER, _SVER<<4| SREV);

/1 If the enter key is pressed at powerup then the controller will reset to factory
/1 defaults otherwise if the print key is pressed at powerup then the controller waits for
/1 a command fromthe pc. It will execute all pc commands forever, or until the pc issues
/1 a reset. This is nornally used for nmintenance to initialize the eepromor nvram
i f(sw_char == KB_PRINT) {

printf("\fWaiting for PC...");

beep(3); /'l beep 3 tines
finish_buzzing(); /1 wait until buzzer has finished
whil e(true) process rx data(); /'l process all pc comrands

}else if(sw char == KB_ENTER) { /'l else reset and | oad nvram
print_eestring(S_LDEFS); /1 tell the user (eepromis ok here)
del ay_s(3); /1 let himread the nessage
reset _proc(true);

}

/1 Wite the progranmabl e characters to cgram from eeprom

n = 64;

while(n--) lcd_wite_cgran(n, read_eepromdeselect((int)n + PCHAR))

/1 Get variables from eepronf nvramwhich really nmust be in ramfor perfornance reasons
/'l or because there is not enough stack to get themwhen they are really needed

autorepdly = read_eeprom desel ect (AUTOREPDLY) ; /| keyboard auto-repeat delay (x100ns)
debounce = read_eeprom desel ect ( DEBOUNCE) ; /'l keyboard debounce del ay (x10mns)
sertineout = read_eeprom desel ect ( SERTI MEQUT) ; /1 serial coms tineout (x10mns)

not or _dc = read_eeprom desel ect ( MOTORDC) ; /1 motor slow speed duty (ns/50ns)

x| _super2 = read_eeprom desel ect ( XLSUPER2) ; /] translated superscript 2 for printer
reset _lcd_bl(); /'l set backlight to proper intensity

enabl e_buzzer (! (read_1306( NVFLAGS) & NVFLCNS));

* Kk k k% EG: m.c*****
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