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Abstract

This project is build the body mass index weighing display machine by using
microcontroller receive weight’s data from load cell and receive height’s data from keypad then
processing to the body mass index value. A machine can save weight’s data and the body mass
index data for compare about a user body. From the result, a machine have error from weighing
process is less than 1 percent and it’s can save a weigh(’s data, body mass index data , order of

data and date of save cormrectly.
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fiinclude <16F877.h>

/fitfuses XT, NOWDT, NOLVP

#FUSES NOWDT /Mo Watch Dog Timer

#FUSES XT //Crystal osc <= 4mhz for PCM/PCH , 3mhz to 10 mhz for PCD
#FUSES NOPUT {/No Power Up Timer

#FUSES NOPROTECT /f{Code not protected from reading

#FUSES BROWNOQUT //Reset when brownout detected

#FUSES NOLVP //No low voltage prgming, B3(PIC16) or B5(PIC18) used for /O
#FUSES NOCPD //No EE protection

#FUSES NOWRT /fProgram memory not write protected

#FUSES NODEBUG /MMNo Debug mode for ICD

#device *=106
/ftuse delay(clock=—=4000000)

#use delay(crystal=4000000)
#use rs232(baud=9600, xmit=PIN_C6, rev=PIN C7)

#rom

0x2100={ 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}

/fH#use fast_io(c)
/fuse fast_iold)

#define SPL MODE 0 0 (SPI_L_TO H|SPI XMIT L _TO H)
#define SP_MODE 0 1 (SPL L _TO_H)
#define SPL_MODE 1 0 (SPI_H_TO L)



#define SPLMODE 1 1 (SPI H TO L|SPL XMIT L _TO H)
#define loop_get 10//15//10//25
#define power_chip PIN_Al

/tdefine Compensate 0
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#defineup PIN _El
#define setup  PIN_EOQ
#define down PIN E2

#define sub_kg 2.935//2.8//118

Unsigned int32 value=0,value_save=0,start_kg=0;

intl6 kilo;

intl6 numl,num?2;

int8 i=0,p—12,value hight,temp _hight[3]r;
//int8 sec,min,hour,date,month,year;

int8 bmi check=0,bmi_int=0,count_loop=0;
/fSigned int8 comp=0;

float bmi kilo f;

{loat comp2=0,bmi,tcmp bmikilo fbmi old;
intl flag subval=0;

char k;

int8 sector_ee=0,addr_count_loop=0x00,addr full eeprom=0xFF;
intl flag full eeprom=0;

/int32 sector_ee=0,addr_count loop=0x00;

#include "flex led.c”
#include "KBD.C"
#include "math.h"
union combine
{

int32 word;

int8 b[4];
IE



#byte PORTC=0x7
#bit SDI=PORTC.4

ffwill need a bit defintion here for CS
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/fibyte PORTD=0x8
#bit CS=PORTC.2

int32 read3551(void)
{

union combine temp;

Hdrop CS
CS=0;

delay cycles(1);
C8=1;

delay cycles(1);

/At this point conversion has been (riggered.

CS=0;
delay us(1);
/twait for conversion to complete
while (SDI==1)
{
CS=1;
delay_cycles(1);
CS5=0;
b
/MNow read data.
temp.b[2]=spi_read(0);
temp.b[1]=spi_read(0);
temp.b[0]=spi_read(0);
temp.b[3]=0;
CS=1;



return temp.word;

}
void reset kg()

{
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ints8 j;

led gotoxy(1,1);

led pute(" CALIBRATE ");
led gotoxy(1,2);

led pute(" PLEASE WATT... ")

Tor (j=U; j<loop_get; |++)
{
output_high(power chip);
value = read3551();
value_save = value save+value;
}
value save = 0;
value = 0;
for (j = 0; j<loop get; j++)
{
output_high{power chip);
value = read3551();
value_save = value savetvalue;
}
start_kg = (value savc/loop get);
/I start_kg = (value_save/loop_get)-Compensate;
/' led_gotoxy(1,2);
/1 printf(LCD_PUTC, "start_kg = %lu " start kg);
value_save =0;

1=0;

I delay ms(100);



void read kg()

{
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i

it

value = rcad3551();

valuc_save = valuc savetvalue;

printf("value = Yolu\n\e" ,value I T I

3

if (i>=loop_get)

i
H

I

value_save = value_save/loop get;
valuc_save = valuc_save - start_kg;

flag subval =0;

if ((value save > 4000000000)&&(value_save < 4294967199))
{
flag subvai=1;
}
if (value save > 4294967200)
{
value save=0;
}
kilo = value _savefsub_kg;
kilo = value_save/comp2;

kilo = value _save/118.0;//comp2

printf("kilo = Selu\a\e" Kilo); /1IN

i iervor sub value///HTTHTITT

i
i

if (kilo>4000)
{



i kilo=0;

i flag subval=1; .
/A
T i

/i display lcd();
kilo_f= kilo;
kilo_f=kilo /100,
/1 led gotoxy(l,1);
/i led pute(" Weight Digital ");

/1 led gotoxy(1,2);

/I printi{(L.CD_PUTC, "kilo= %21 " kilo_D);

1=0;
value save =0;
}
/kilo_f=87.5;
Hkile =87.5%100,
)
void write_data_eeprom(int8 day, int8 mouat, int8 year)
{
intl6 show led;
intl6 bmi_ten,bmi point;
show led =kilo;
numl = show led/100;
num2 = (show_led-(num1*100))/10;
bmi_ten = bmi; |
bmi_point = (bmi*10)-(bmi_ten*10});
T T
if{count toop>30)//////{limit 255 time for alarm
{
flag_full eeprom = [;

write_ceprom (addr_full_eeprom, flag full_ceprom);



count_loop = 0;
sector_ee = 1;
}

write_ecprom (addr _count_loop, count loop);////
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T T

value_hight = count_loop+L;/////{/l/seqence

write_eeprom (sector_ee,value_hight);// number for get;

sector _ee++;

delay us(5);

write_eeprom (sector_ee,numl);//kilo ten//// writeByte 245 12x8(sector_cc,month);

sector ecet++;

delay us(5),

write_ceprom (sector_ee,num?2);/kilo point// writeByte 24512x8(sector ee,year);
sector eet++;

delay us(s);

write_eeprom (sector_ce,bmi_ten)y/ writcByte 24512x8(sector_ee,hour);
sector eet+,

delay us(5);

write_eeprom (sector ee,bmi_point);// writeByte 24512x8(sector_ee,hour);
sector eett;
delay us(5);
TN AAG day mouny year///HITHIIT
write_eeprom (sector_ee,day);
sector eet+;

delay us(5);



write_eeprom (sector_ee,mount);
secfor_cet+;

delay_us(5);
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write_ceprom (sector_ee,year);

scctor eedt;

delay us(5);
T T T

count_loop++;

led gotoxy(1,2);

printf{L.CD_PUTC, "SAVE DONE.. #%2u",count_loop);
A if(count loop=30)/////{//limit 255 time for alarm

A

it flag full eeprom=1;

/I write_ceprom (addr_full_eeprom, flag full ceprom);
i/ count loop=0;

#  sector ee=1;

"}

write_eeprom {addr_count loop, count loop);///

void read_data_eeprom()
{

mt8 m3;

intl6 ee show=0x01;

int8 data[8],count_ee=0;

ce_show=0x01;
led gotoxy(1,1);
led_pute("\f READ DATA BMI ");



delay ms{500);
I T R

if (flag_full eeprom == 1)

{

54

count_loop = 30;
}
else count_loop = read_ceprom (addr_count loop),
T T i i ]
if (count_loop==0)
{

Ied gotoxy(1,1);
Ied_pute("\f DON'T HAVE BMI "),
goto end read;

}

count_ee = 0;

i for (m3=0;m3<5;m3++)
for (m3=0;m3<8;m3++)///add day mount year
{
datalm3]=read eeprom(ee show);////////{date
delay ms(1);

ee showtt;

i led_gotoxy(1,1);
/- printf(LCD_PUTC, "#: %2u W: %2u.%lu " data[0],data[1],data(2]);
/I led_gotoxy(1,2);

/l printf{.CD_PUTC,"BMI:%2u.%1u %2u/%2u/%2u" data 3],data[4],data[5],datal 6], data[7]);

led gotoxy(1,1);
printf{LCD_PUTC, "W:%2u.%1u BMI:%2u.%1u " data[1],data[2],data[3],data[4]);
led potoxy(1,2);



printf{LCD_PUTC,"#:%2u  %2u/%2u/%2u"data[0],data[5],data[6],data[7]);

delay ms(2000);

read_cc: if (Yinput{up))
{
delay ms(150);
if (tinput(up))
{

count_cet+,

iflcount ee<count Ioop)
{
ee_show = (count ece*$)+1;
/! ee_show = (count ee*5)+i;
for (m3=0;m3<8;m3++)
{
data[m3]=read eeprom(ce_show);/////////date
delay ms(1};

ee showtt;

led gotoxy(l,1);
printi(LCD_PUTC, "W:%2u.%1u BML:%2u.%1u " data[1],data[2],data{3],data[4]);

led gotoxy(1,2);
printLCD PUTC,"#:%2u  %2u/%2w/%2u"data[0],data[5],data[6],data[ 7]);

i led gotoxy{1,1);

i printflLCD_PUTC, "#: %2u W: %2u.%1u " data[0],data[1],data[2]);
i led gotoxy(1,2);

/ printi{lLCD_PUTC,"BMIL:%2u.%1u %2u/%2u/%2u

"data[3],data[4j,data[S],data[6],data[7]);

i printf{L.CD PUTC,"BMI: %2u.%1u "data[3],data[4]);



clse

count_ee--;
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H led_gotoxy(1,1);
" printflLCD PUTC, "\f BMI NOT FOUND! ");
}
}
}
if (tinput(down))
H

delay ms(150);
if (Yinpui{down))
{
count ee--;
iflcount_ee==255)
{
count_ce = (};
}
ee show = (count_ee*8)1;
for (In3=0;m3<8;m3-++)
{
data[m3]=rcad_eeprom(ec_show)://///////date
delay_ms(1);

ee_show+t;

led gotoxy(1,1);

printf{LCD_PUTC, "W:%2u.%1u BMI:%2u.%lu ",data[1],data[2) data[3],data[4]);
led gotoxy(1,2);

printfliL.CD_PUTC,"#:%2u %2u/%2u/%2u“data‘[0],data[S],data[6],data[7]);



// led gotoxy(1,1);
I printf(LCD_PUTC, "#: %2u W: %2u.%lu
i led gotoxy(1,2);

", data[0],dataf1],data[2]);

i printf(LCD_PUTC,"BMI:%2u.%1u %2u/%2u/%2u
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“data[3],data[_4],data[5],(lata[6],data[?]) ;

// printfLCD_PUTC,"BMI: %2u.%1u "data[3],datal4]);

i }
}

}
if (tinpui(setup))

{

delay _ms(100);

if (tinput(setup))

{
led_potoxy(1,1);
led putc("\{DELETE DATA BMI");
led gotoxy(1,2);
led_pute("SW2:NO SW3:YES");

/ delay_ms(100);

loop_sub_ee: if (linput{down))
1
delay ms(150);

if (tinput(down))

{
/) led gotoxy(1,2);
y led putc("DON'T CLEAR DATA");
/! delay ms(1000);

goto end read;

}
if (tinput(up))



delay_ms(150);

if (Yinput(up})
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{
i led_gotoxy(1,2);
/ led_putc("CLEAR DATA.....");
// delay_ms(1000);

write_eeprom (addr count_loop, 0);////
sector_ee = |;

count loop = 0;

goto cnd_read;

}

goto loop _sub ee;

}
goto read ee;

end read: delay ms(5);
}

void main()

{

int8 p_temp=0;

//int8 m3;

/intl6 ee show=0x01;
int8 data[8];//,count_ce=0;
int8 day, mount,d led,;
int8 year;

float temp bmi,bmi_old;

set_tris_¢(0b10010000); // C3 = CLK out, C4 = SDI, C6=XMIT, C7=RCV
H set_tris d(0bO000OO0OD); /DO =CS



set_tris_a(0x00);
CS8=1; //Start with CS high

/I setup_spi(SPI_MASTER { SPL MODE_0_0|SPI_CLK DIV 64);

bl
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setup_spi(SPL_MASTER | SPI MODE 1 1| SPL CLK DIV 64);
setup_ade_ports(NO_ANALOGS);

setup_ade(ADC_OFF);

setup_timer O(RTCC_INTERNAL|RTCC DIV_1);

setup timer 1{T1 DISABLED)

setup timer 2(T2 DISABLED,0,1);

port b_pullups(true);

output_high(power chip);

led_init();

led_gotoxy(1,1);

led_putc(" DIGITAL BMI ");
led gotoxy{(1,2);

led putc("PLEASE WAIT.....");

delay_ms(1000);

kbd_init();
i reset kg();

/I comp2 =sub_kg;

if (p==12)
{
led gotoxy(1,1);
printf{.CD PUTC, "SET HEIGHT: ");
led gotoxy(1,2);
printfL.LCD PUTC,"*: CANCEL #: OK");



count_loop =read eeprom (addr_count loop);

/I sector_cc = (count loop*SH1,;
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sector_ee = (count loop*8)+1;

flag full eeprom = read eeprom(addr full eeprom);

while(TRUE)
{

Il goto save;
i
k=kbd_getc();

if{tinput{setup))
{
delay ms(100);

if(Yinput(setup))
{

read_data_eeprom();

goto end save;

}
led_gotoxy(p,1);
printf{iL.CD PUTC, "%c" k);
temp_hight[p temp] =k-48;
p_tempt+;
3
if(k=="*"

{



led gotoxy(1,1);
printf{.CD_PUTC, "SET HEIGHT: ");
p=12;

p_temp=0;

}

if(k=="¢")

{
reset_kg();
bmi=0;

bmi_old = bmi;

kile 1=0;
temp bimi=0,
r_save: read kg();
value_hight = ((temp_hight[0]*100)+(temp_hight[1]*10)+(temp_hight[2]));
ternp_bmi = value_hight;
temp bmi /= 100,

temp_bmi = pwr(temp bmi,2);
bmi = kilo_f/ temp bmi;

led gotoxy(1,1);

printf{LCD_PUTC, "H: %3u W: %2.1f  ",value hightkilo f);
led gotoxy(1,2);

printf(LCD_PUTC,"BMI: %2.1f  ",bmi);

p=30;

delay_ms(150);

read_kg();

bmi_check+t+;

if ((bmi_old!=bmi)l(bmi<1))
{



bmi check=0;
bmi old =bmi,
bmi_int = bmi;

goto r_save;

}
if (bmi check<5)
{

gotor_save;

}
d led=8;

p_temp =0;
led gotoxy(1,1);
printf(LCD_PUTC,"YOUR BMI: %2.1f " bmi);
led_gotoxy(1,2);
printf{iL.CD._PUTC,"*: CANCEL #: OK");
save: k=kbd pete();
iflk=="#"
{
led gotoxy(1,1);
printf(LCD_PUTC, "NON SAVE......."):
led_gotoxy(1,2);
printf{iI.CD PUTC," ",
delay ms(1500);
goto end_save;
}
iflk=="#")
{
if {count_loop < 50)
{
led_gotoxy(1,1);
led_pute("D/IM/Y; --/—/--");
get day:  k=kbd getc();



.if(k==' *

{
led_gotoxy(1,1);

ICd._.pl‘Jtc("D/M[Y: wefef-- u);
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d led=8,
p_temp =0;
}
clse if(k=="#")
{

goto end set day;

end set day: day = (data[0]*10)+data[1];

3

else if (k!=0)

{
led_gotoxy(d lcd,1);
printfiL.CD_PUTC, "%c" k);
data[p temp] =k-48;
d_led++:
p_temp++;
if ((d led==10)[[(d_lcd==13))
{

d led++;

1
goto gel day;
mount = {data[2]*10)+data[3];
year = (data[4]*10)+data[5];
if (count_loop)
{

count loop

}
led gotoxy(1,2);



"

printf{LCD_PUTC, "Save Done.. #%2u",count loop+1);

write_data_eeprom(day,mount,year);

else
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led_gotoxy(1,1);
printf(LCD_PUTC, " MEMORY FULL! ");
led_gotoxy(1,1);
printLCD_PUTC, "DON'T SAVE.. ");
}

detay_ms(I500%
goto end save;

}

goto save;

end save: p temp=0;

bmi=0;

bmi_old = bini;

value save=0;

kilo = 0;

kilo =0,

temp_bmi=0;

p=12;

led_gotoxy(1,1);

printf{L.CD_PUTC, "SET HEIGHT: ");
led gotoxy(1,2);

printfLCD_PUTC,"*; CANCEL #: OK");
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/ flex led.c

/f These pins are for the Microchip PicDem?2-Plus board,

// which is what I used to test the driver. Change these
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/f pins to fit your own board.
JEx

#define LCD_DB4 PIN B34
#tdefine LCD_DB5 PIN BS
#define LCD DB6 PIN B6

#define LCD DB7 PIN B7

#define LCD E  PIN B2
#idefine LCD RS PIN BO
#idefine LCD RW PIN BI
*/

#define L.CD_DB4 PIN D4
#define LCD DBS PIN D5
#define L.CD_DB6 PIN D6

#define LCD DB7 PIN D7

#define L.CD E PIN D2

#define LCD RS PIN DO
#define LCD RW TIN DI

/f If you only want a 6-pin interface to your LCD, then

/f connect the R/W pin on the LCD to ground, and comment

// out the following line.

#define USE LCD RW 1

= —— —




#define led type 2 /1 0=5x7, 1=5x10, 2=2 lines

#define led line_two 0x40 // LCD RAM address for the 2nd line

int8const LCD_INIT STRING[4] =

{
0x20 | (led_type<=< 2), // Func set: 4-bit, 2 lines, 5x8 dots

Oxc, /f Display on
1, /f Clear display
6 // Increment cursor
13
Jr e e

voidled send nibble(int8 nibble)

{

// Note: !'converts an infeger expression
/! to a boolean (1 or 0).
ontput_bit{LCD DB4, {nibble& 1));
output_bit(LCD DBS5, !!(nibble& 2));
output_bit{LCD DB6, !!{nibble& 4));

output_bit(LCD DB7, !!(nibble& 8));

delay cycles(1);
output_high(LCD_E);
delay us(2);
output_low(LCD_E);
}

/" R

// This sub-routine is only called by led read byte().

// It's not a stand-alone routine. For example, the



/ R/W signal is set high by led read byte() before

// this routine 1s called.

#ifdef USE LCD RW
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int8 led read nibble(void)

{

int8retval;

// Create bit variables so that we can easily set
/ individual bits in the retval variable.

#bit retval 0 =retval.0

fbitreival [ = retval.l
#bitretval 2 = retval.2

#bit retval 3 =retval.3

retval = 0;

output_high(LCD E);

delay cycles(1);

refval 0= input{LCD DB4);
retval 1= input{LCD DBS5);
retval 2 = input(LCD DB6);

retval 3 = input(LCD DB7);

output_low(LCD E);

return{retval);

}

#endif

// Read a byte from the LCD and return it.



#ifdef USE_LCD_RW
int8 led read byte(void)
{

int8 low;

int8 high;

output_high(LCD_RW);

delay cycles(1);

high=lIcd read _nibble{);

low = led_read nibble();

return( (high<<4) | low);

}
flendif

A
# Send a byte to the LCD.
voidled send byte(int8 address, int8 n)

{
output_low(LCD RS);

ftifdef USE LCD _RW
while(bit_test(led read byte(),7));
fielse

delay us(60);

ffendif

if{address)

output_high{LCD RS);



else

output_low(LCD RS);

delay_cycles(1);
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#ifdef USE L.CD RW
output low(LCD RW),
delay cycles(1);
#endif

output_low(LCD EJ);

led_send_nibble(n >> 4);

led_send nibble(n & 0x1);

}

f—a O

voidled init(void)

{

in{§ i;

outpul_low(LCD RS);

#ifdef USE_LCD RW

output_low(LCD RW);

ftendif

output_low(LCD E);

delay ms(15);

for(i=0 ;i < 3; i+4)



{
led send nibble(0x03),
delay ms(5);

}
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led send nibble{0x02);

for(i=0; i <sizeof(LCD_INIT STRING); i++)
{
led_scnd byte(0, LCD INIT STRINGIi]);

# 11 the R/W signal is not used, then
/ the busy bit can't be polled. One of
// the init commands takes longer than
/f the hard-coded delay of 60 us, so in
// that case, lets just do a 5 ms delay
{/ atter all four of them,
#tifndef USE LCD RW

delay ms(5);
#endif
}

voidled_gotoxy(int8 x, int8 y)

{

int8 address;

ifly = 1)

address = led_line two;



else

address=0;

address +=x-1;
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led send byte(0, 0x80 | address);
}

voidled putc(char c)
{

switch(c)
{
case "\f":
led send byte(0,1);
delay ms(2);

break;

case "\n';
led_gotoxy(1,2);
break;

case "\b":
led send byte(0,0x10);

break;

default:
led_send byte(1,c);
break;

)

e ——



#ifdef USE L.CID RW
charled_gete(int8 x, int8 y)
{

char value;
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led gotoxy(x,y);

// Wait until busy flag is low.
Whi]e(bitﬁtest(]cd_redd_byte(),’?))'

ouiput ghiL.CD KSJ;
value = led_read byte();

output low(led RS);

return(value);

¥
#endif
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#define use_portb_kbd TRUE
#if defined(_ PCH_ )
#if defined use_portb_kbd
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#byte kbd = 0xF81 {// This puts the cntire structure
#else

#byte kbd = 0xF83 // This puts the entire structure
#endif
#else

#if defined use_portb kbd

#byte kbd = 6 // on to port B (at address 6)
felse

f#tbyte kbd = 8 /1 on to port D (at address 8)
Hendif
#Hendif

#if defined use portb kbd

#define set_tris_kbd(x) set_tris_b(x)
#Helse

ffdefine sct_tris kbd(x) set tris_d(x)
#endif

//Keypad connection: (for example column 0 is B2)

//Bx:

#itdetblue keypad VI For the blue keypad

#define COLO (1 << 2)
#define COL1 (1 << 3)
ftdefine COL2 (1 << 6)

#define ROWO (1 << 4)
#define ROW1 (1 <<7)
#define ROW2 (1 << 1)



#decfine ROW3 (1 << 5)

#else /TN For the black keypad
#define COLO (1 << 5)
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#define COLI (1 << 6)
#define COL2 (1 << 7)

#define ROWO (1 << 1)
#define ROW1 (1 << 2)
#define ROW?2 (1 << 3)

#deline ROW3 (1 << 4)

#endil

#define ALL_ ROWS (ROWOJROW1ROW2|ROW3)
#define ALL_PINS (ALL. ROWS|COLO|COL1|COL2)

/f Keypad layout:

charconst KEYS[4][3] = {{'1",2",3'},
(45,6,
{'7,8''9'},
(0,8

#define KBD_DEBOUNCE_FACTOR 33 // Set this number to apx n/333 where

// n is the number of times you expect

f/ to call kbd_getc each second

voidkbd_init{) {
}

charkbd_getc() {



static BYTE kbd_call count;
static intl kbd down;
static char last_key;

static BYTE col;
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BYTE kchar;

BYTE row;

kchar="0";

if(+-+kbd_call_count>KBDD DEBOUNCE FACTOR) {

switch (col) {
case 0 :set tris kbd(ALL PINS&~COLO0);
kbd=~COLO&ALL_PINS;
break;
casc 1 :set tris kbd(ALL PINS&~COLI);
kbd=~COL1&ALL PINS;
break;
case 2 :set ris kbd(ALL PINS&~COL2);
kbd=~COL2&AILI. PINS;
break;
}

ifltkbd_down) {
if((kbd& (ALL_ROWS))==(ALL ROWS)) {
kbd_down=FAI.SE;
kchar=last key;
last_key="0";
}

}else {
if{(kbd& (ALL_ROWS))I=(ALL ROWS)) {
if{(kbd& ROWO0)==0)

row=0;



else if({(kbd& ROW1)==0)
row=1;
else if{{(kbd& ROW2)==0)

row=2;

clse if{(kbd& ROW3)==0)

row=3;

last key =KEYS[row][col];

kbd down = TRUE;

Wit oeep/IHHTTTIHTTII I IR I 1Y

I output_high(bk);

7 bk led off=0;

i output_high(buzzer);
H delay_ms(200);

i output_low(buzzer);

e T

}else {

++eol;

iflcol==3)
col=0;

}

}
kbd call count=0;
}

set_tris_kbd(ALIL PINS);
return{kchar);

}
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