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

/* Program : LCD44780. H

/* Function : LCD Uility Control Procedures Header File for HD44780 Controll er
/* Aut hor : John F. Fitter B. E

/*

/* Copyri ght © 1998 Eagle Air Australia Pty. Ltd. All rights reserved */

werssrEr : /

#ifndef  LCD44780 H
#define LCD44780 H

#define CMD_REG
#define DATA_REG
#define WRITE_DIR
#define READ_DIR

#define RIGHT 1
#define LEFT 0

#define BL_ON 1
#define BL_OFF 0

/I LCD defines for calling Icd_gotoxy with line number, position and cursor status
/I packed into one byte.

#define LINEO 0

#define LINE1 0x20

#define LINE2 0x40

#define LINE3 0x60

#define CSRON 0x80

/I LCD control defines

#define LCDPORT PORTD /I control and data port for lcd
#define LCDPORTDIR TRISD /I direction register for Icd
#define LCDLONBL /I define lcd comms on low nibble
/[#define LCD1LINES /I define number of display lines

/[#define LCD2LINES /I (only define one of these)

#define LCDA4LINES

#define LCDNCHARS 20 /I define number of chars per line

/I LCD macros

#define lcd_set_clk_hi() Icd.en=1;delay_500ns()

#define lcd_set_clk_lo() lcd.en=0

#define lcd_select_reg(reg) lcd.rs=reg

#define lcd_select_dir(dir)  led.rw=dir

#define lcd_get_data() Icd.data

#define lcd_toggle_clk() lcd_set_clk_hi();lcd_set_clk_lo()

/I Because the backlight drive is from the lcd port and the backlight is interrupt driven,
/[ a backlight interrupt can come during a write of the Icd data bits. The write is actually
/I a read, clear the data bits, or in the new data, and then write. If the backlight

Il interrupt changes the backlight bit while this is happening, the write will reset the bit
/I to the old value. The effect of this is random flashing of the backlight. To correct this,
/l the interrupts need to be disabled during the write. A better alternative is to manipulate
/l the port bits directly since invalid data on the port will not effect the Icd. The

/' interrupts can now be left running.

#ifdef LCDLONBL

#define lcd_set_data(dat) LCDPORT&=0xf0;LCDPORT|=dat&0xf

#else

#define lcd_set_data(dat) LCDPORT&=0xf;,LCDPORT|=dat<<4

#endif // _LCDLONBL

/I LCD backlight defines

/I The backlight is driven from timer 2 using the pr2 compare register. The prescaler is set to
/I 16 and the post scaler is set to 10 for 16MHz clock and 5 for 8MIHz clock. The backlight is
/[ thus on for 40*(pr2+1) uS. pr2 can range from 0 to 24 giving on times from 40 to 1000usS.
/I If the off time is set to a pr2 value of 24-(on value) then a 1kHz backlight drive will

/I result with duty cycle adjustable from 4 to 100% in 24 increments.

#define LCDBLPLOG // backlight logic (positive logic)

/I LCD Backlight macros
#define enable_lcd_bl(state) flg_lcd_bl_en=!lstate
#define lcd_bl_isenabled()  flg_lcd_bl_en
#define reset_lcd_bl() bl_ontime=read_1306(BLONADDR);\

if ('bl_ontime]|(bl_ontime>23)){bl_ontime=18;write_1306(BLONADDR,20);}
#define  brtn_lcd_bl(dirn) bl_ontime=(bl_ontime+(dirn?24:22))%23;write_1306(BLONADDR,bl_ontime)
#define set_bl_ontime() PR2=bl_ontime

*/
*/
*/
*/
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#define set_bl _offtinme()
#i fdef _FAST_CLOCK
#define init_Ilcd_bl()

#el se
#define init_Ilcd_bl()

#endi f // _FAST_CLOCK
#i f def LCDBLPLOG
#define | cd_bl _ison()

#define set | cd bl (state)

#el se
#define | cd_bl _ison()

#define set | cd_ bl (state)

#endi f // LCDBLPLOG

/1l LCD specific defines
#define LCD CLR
#define LCD _HOVE
#define LCD _EMSET
#define LCD DI SPON
#define LCD SH FT
#define LCD _FNSET
#define LCD CG SET
#define LCD DD _SET
#defi ne LCD BUSY
#define LCD EM | NC
#define LCD EM SH
#define LCD DI SP_ALL
#define LCD Dl SP_CSR
#define LCD DI SP_BLNK
#define LCD DI SP_SHFT
#define LCD _SHFT_RT
#define LCD 8BI T
#define LCD 2LI NE
#define LCD 4LI NE
#define LCD 5X10
#define STRT_LI NE2
#define STRT_LI NE3
#define STRT_LI NE4
#defi ne LCD_COVWAND
#define LCD _DATA

/1 LCD structures
#define LCD WRI TE

#i fdef LCDLONBL
#define LCD_READ
struct |cd_pin_map {

unsi gned dat a
unsi gned rw
unsi gned rs
unsi gned en
unsi gned bl

1

#el se

#define LCD_READ
struct lcd pin_map {

unsi gned rw
unsi gned rs
unsi gned en
unsi gned bl
unsi gned data

}
#endi f // _LCDLONBL

/] Static variables

/1 map lcd data & contro

static volatile struct

PR2=22-bl _onti ne

bl _onti me=18;\
set_bl ontine();\

enable_|cd_bl (true);\

set _lcd_bl (true);\

setup_tinmer_2(T2_Dl V_BY_16, 10);\
enabl e_i nterrupts(I NT_TI MER2)

bl _onti me=18;\
set_bl _ontine();\

enabl e_|l cd_bl (true);\

set _lcd_bl (true);\

setup_tinmer_2(T2_Dl V_BY_16, 5);\
enabl e_i nterrupt s(I NT_TI MER2)

cd_bl _hi
| =

_lcd_bl _hi

AN

0x10
0x20
0x40
0x80
0x80

RORNAREN

0x10

8

0x0c

4

0x40

LCDNCHARS

STRT_LI NE2+LCDNCHARS
0

1

0;
Oxf ;

PR RPEPE A

0oxf 0;

N

R e T A
L

/

~ e Y Y~ e~
—~——— — — — —

~ e Y~ e~
—~——— — — — —

/

flg lcd bl _en&state;flg |cd bl _hi=!lstate

l'g _bl _
cd. bl =t (flg_lcd_bl _en&state);flg_lcd_bl_hi=!!state

cl ear display

return homne

entry node set

di splay on/off contro
cursor/display shift
function set

CG RAM addr ess set

DD RAM address set
Busy fl ag

entry node increnent

entry node acconpani es shift

di splay on/off al
di splay on/of f cursor
di spl ay on/of f cursor
di splay shift

shift to right

8 bit data

2 lines

4 1ines

di spl ay
bl i nk

5x10 pi xel s per character

addr ess of

line 2 is 0x40 al ways

| cd_send_byte cnd/ data paraneter

| cd data directions for

I cd data directions for
data bus is |ow nibble
LCD data pins 0..3
read/wite pin 4
register select pin5
enable pin 6

backl i ght drive pin 7

I cd data directions for
data bus is high nibble
read/wite pin 0
register select pin 1l
enable pin 2

backl i ght drive pin 7
LCD data pins 4..7

port to lcd backlight drive |cd backlight drive direction
[ cd_pin_map | cd @ (unsigned) & COPORT

wite

r ead

r ead
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#i f def
bank1
bank1
bank1
bank1
bank1
bank1
bank1
#el se
extern
extern
extern
extern
extern
extern
extern
#endi f

_LCD44780_C

volatile bit flg lcd bl _en;
volatile bit flg lcd bl _hi

vol atil e unsigned char bl _ontine;
unsi gned char |inenum

unsi gned char |inepos

bit cursor_on

bit di sp_bl ank;

~ e Y~ e~
—~——— — — — —

bank1
bank1
bank1
bank1
bank1

vol atile
vol atile
vol atile

bit flg_lcd_bl_en

bit flg_lcd_bl_hi

unsi gned char bl _ontine
unsi gned char |inenum

unsi gned char |inepos;

bankl bit cursor_on

bankl bit disp_bl ank

/1 _LCD44780_C

/'l Function prototypes

extern void | cd_send_byte(unsigned char
extern void init_|cd();

extern unsigned char | cd_gotoxy(unsigned char);
extern void | cd_blank_di spl ay(unsigned char);
extern void putch(char)

/lextern void | cd_shift(signed char);
extern void | cd_wite_cgran(unsigned char,
extern void clear_|ine(unsigned char)

unsi gned char)

#endif // _LCD44780_H

|| ****x EOF LCD44780.H *****

unsi gned char)

I cd backlight is enabl ed

backlight is on

backl i ght on peri od

di splay cursor |ine nunber (0 to 3)
di spl ay cursor char position nunmber
flag cursor is being displayed
flag display is blanked
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