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Closed circuit digital camera
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Abstract

This report presents about a construction of closed circuit digital camera using in safety and
security. Microcontroller is used to be a part of this project to control to take a picture and can set
up qualifications and can choose mode for capture such as timing , and numbers of pictures being”

captured , and it is automatic and then can record the picture in SD card to show on the computer.
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FAT ( File Allocation Table)
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Get Piciure AA04h Picture Type OCh 00h 0Gh
Snapshot AADSh Saapshot Type| Skip Frame Siip Frame G0h
Low Byte High Byte
Set Packags AAO6R 08h Package Size | Package Size QCh
Size Low Byte High Bvie
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#include "D:\project\main.h"
#include "C328.C"

#include "mme.c"

“#include "PCF8583.C"

#include <ctype.h>

int32 total_sector,total_cluster,dir addr;
int16 byte_sector,sector_fat,reserve, first_sector,
| fatl addr,fat2_addr first_data,number shot,shot_count,
cnt_time=0,adc_value old,adc value new;
int8 sector_cluster,config;
int} start=0,charg;=0
T T  eeeite Dlockd TN TTH
fiseparate
int write_block(int32 address,char *buff)
{
long i;
int8 ri;
rl = mmc_cm_’gi(OxS 8,address,16);
if (rlZOXOO)V goto send_token ; // we can send data payload
if (r1==0x40) goto invalid;
return{false);

invalid: return(false);

send_token: SPI_ READ(0xFE);
for (i=0;i < 512;i++){

SPI_READ(buffli]); /I send payload



SPI_ READ(0xFF); // send dummy chcksum
SPI_READ(0xFF);
r1=SPI_READ(0OXFF);
for( i=0;i<0xOfff:i++)
{
r1=SPI_READ(0$(FF);// digest prior operation
if(r1!=0x00) break;

T e dixectory/ITHIIITTIININITTIIEIITY

#separate \
int clr_dir(int32 fst_cluster,char *data)
{ .
int8 i;
int16 j; :
f(_)r(i=0;i<32;i++) /Noop of dir :sector, have 32 sector
{
read_block((dir_addr+i)*512,data);
fprintf{com,"\n\r\ %lu \n\r",dir addr+i);
for(j=0,j<16;j++) /lloop of 16 byte of dir in 1 sector
{
if(make32(0,0,data[j*32+Ox1B},data[j*32+0x1A])=fst_cluster)
{
if(data[j*32]'=0xES5)
{
data[j*32]=0xES;
write_block((dir_addr+i)*512 data);

return(1);



return(0);

T, CLR_FAT I

#separate

int clr_fat(int32 Size Cluster,int32 nxt,char *buff,char *data)

{

/frecieve size of cluzter

nt32 i

int8 j=0;

int1 chk=1; /lchk indecate the last is FFFF if chk=1

if((nxt+Size_Cluster)>total_cluster) //nxt is pointer that point to start cluster
nxt=3;

read_block((nxt/256+fatl_addr)*512,buff); //read FAT at sector of first

for(i=(nxt*2);i<(nxt+Sizé_Cluster)*Z;i++) /I in range of cluster of data

{

if(i%512==0) /1 i%512=0 indicate it is end of sector
{

=L
write_block((nxt/256+(j-1)+fatl addr)*512,buff); /fsave data changed
write_block((nxt/256+(j-1)+fat2_addr)*512,buff);

read_block((nxt/256+j+fatl addr)*512 buff); //open next sector

}
if((buft[i%5 12]==0xfH)& &(buff{(i+1)%512]==0xff)) //if found end of cluster
{

if(i==6) /! here is first cluster and have one byte

{

buff[i%512}=make8(i/2+1,0);



buff[(i+1)%512]=make8(i/2+1,1);

clr_dir(2,data); // clr directory
chk=1;
it+=1;
¥
else if(chk==1)
{
buffli%512}=make8(i/2+1,0);
buff{(i+1)%512]=make8(i/2+1,1);
clr_dir(i/2,data);
i+=1;
¥
else S /(chk==0) /fthis is end of file
{ .
chk=1;
buff[i%512]=make8(i/2+1,0);
buff{(i+1)%512}=make8(i/2+1,1);
1+=1;
}
¥
else // buffl=ff
{
if(chk==1)
{
if{(buff]i%512]==0)&&(buff[(i+1)%512]==0))
{
chk=1;
¥
else



clr_dir(i/2,data);

chk=0;
b
buffli%512]=make8(i/2+1,0);
buff{(i+1 )%5 12]=make8(i/2+1,1);

i+t=1;

}

else

{
buff[i%512]=make8(i/2+1,0);
buff[(i+1)%512]=make8(i/2+1,1);
i+=1;

¥

}
buff[(i-2)%512]=0xFF;
buff[(i-2)%512+1]=0xFF;
write_block((nxt/256+j+fatl addr)*5 12 buff);
write_block((nxt/256+j+fat2_addr)*512,buff);
read_block((nxt/256+j+fatl addr)*512 buff); /Iplus 18/8/08
while(chk==0)
{
if(i%512==0) Il 1%512=0 indicate it is end of sector
{
=L
write_block((nxt/256+(j-1)+fatl_addr)*512,buff); //save data changed
write_block((nxt/256+(j-1)+fat2_addr)*512,buff);
read_blopk((nxt/25 6+j+fatl_addr)*512 buff); //open next sector



if((bufffi%51 2]%=0xff)&&(bufﬂi%5 12+1]==0xfD))

{ .
chk=1;
buffli%512]=0;
buff]i%512+1]=0;
write_block((nxt/256+j+fatl _addr)*512,buff);
write_block((nxt/256+j+fat2 addr)*512,buff);
break;

}

else if((buff]i%512]==0)& & (buff{i%512+1]==0))

{
write_block((nxt/256+j+fatl addr)*512,buff);
write_block({nxt/25 6+jtfat2 addr)*512,buff);
break;
}
else
{
bufili%5121=0;
buff[i%512+1}=0;
}
1+=2;
}
return 1;

}

HITHHHTHTTTTTHITTITININ copy blog //////////////////)/////////////
#separate

int cpy_block (char *buff)

{

intl6 i;



b

- for(i=0;i<512;i++)

{
buffli]=buffli+512];
}

return 1;

T GET MBRINEO /T

fiseparate

int get_mbr (void)

{

int8 data{512];
mt32 i;
1=0;

while(1)
{
read block(i*512 data);
if((data[0]==0xeb)& &(data[2]==0x90)){
first_sector=i;
break;
}
1+=1;
if(i>5000) return(0);
}
if((data[0x13]+data[0x14])==0)
total_sector=(make32(data[0x23],data[0x22],data[0x21],data[0x20]));
if{(data[0x13]+data[0x14])!=0)
total_sector=(int32)make16(data[0x14],data[0x 13]);

byte_sector=make16(data[0x0c],data[0x0b]);



reserve=make16(data[0x0f],data[0x0¢]);
sector_cluster=data[0x0d];
sector_fat=make16(data[0x17],data[0x16]);
first_data=first_sector+sector fat*2+reserve+32;
total_cluster=(total_sector-(first_data-first_sector))/ sector_cluster;
fat 1_addt=ﬁrst.sector+reéerve; .
fat2_addr=fat]_addr+sector_ fat;
dir_addr=fat2_addr+sec;tor_fat;
return{1);

}

HITHTHTTTTTTTITTTTT T  raecice diedIHTTTHTEITIIIEIN 01001

#inline

int write dir(int8 *count_dir,int32 *data_length,int16 data location,int8 *name2,int8 *namel,int8

*name0)

{
int8 data[512];
int16 i=0,create_date;

int32 create_time;

create_date=get dir_date();
create_time=get dir time();
read block((*count dir+dir addr)*512,data); /(dir addr+*count)

while((data[32*i]!'=0)&&(data[32*i]!=0xE5))

{
i++;
ifli==16)
{
i=0;

*count_dir+=1;



if(*count_dir==32)
{

*count_dir=0;
}

read_block((*count_dir+dir addr)*512,data); // (dir_addr+*count)

}

data[32*i] ='K";

ciataB 2¥+1]=M;
data[32*%+2]="T;
data[32*14+3]="T";
data[32*i+4]="L";
data[32*i+5]=*name?2;
data[32*i+6]=*namel;
data[32*i+7]=*name0;
data[32*i+8]="T';
data[32%{+9]="P":
data[32*i-+0x0A]='G";
data[32*{+0x0B]=0x20; /lentry attributes
data[32*i+0x0C]=0x18;

data[32*i+0x0D]=make8(create_time0); // create time
data[32*i+0x0E]=makeS(create_time, 1); // create time
data[32*i+0x0F]=makeS(create_time,?.); // create time
dataf32*i+0x1 0]=make8(<;,reate“date,0); /lcreate date
data[32*i+0x1 1]=rﬂake8(create_date, 1); //create date
data[32*i+0x1A]=make8(data location,0); /fdata location
data[32*i+0x1B]=make8(data_location,1); //data location

data[32*i+0x1 Cl=make8(*data_length,0);
data[32*i+0x1D] =make8(*data_length,1);
data[32*i+0x1E] =make8(*data_length,2);



data[32*i+0x1F]=make8(*data_length,3);
write_block((*count_dir+dir addr)*512,data);
*name0+=1;
if(*name0==0x3A)
{ _
*name(0=0x30;
*namel+=1;
if(*name1==0x3A)
{
*name 1=0x30;
*nam62¥= 1;
if{*name2==0x3A)
{
*name2=0x30;
*name 1=0x30;

*name0=0x31;

}

retum 1;

}
I T exeernal aaterrapt/HINITITTITTIHIITTITI NI T

H#INT_EXT

void ext_isr()

{
if((config&0x0F)==2) //mode 2 trigger

{

if(shot_count<=number_shot)

{

start=0;



}
else if((config&0x0F)==1) //continue mode
{
start=!start;
}

}
T B s e S
#separate
int8 seek_config (int32 *time_start,int32 *time_end,int16 *number shot)
{
int8 j,m,data[512],config=0;  //j=number of sector(0-31)
intl6 k,i;
int32 n=0,location;

date time tdt;

for(j=0;j<32;j++)
{
read_block((j+dir_addr)*512,data); /fread directory
for(i=0;i<16;i++)
{
if((data[i*32]=='C")&&((data[i*32+4]==T")&&(data[i*32+5]=='G")))
{
if(((data[i*32+1 ]:'O')&&(data[i*32_+2]=='N'))&&(data[i*32+3]=='F'))
{
location=make16(data[i*32+0x1B],data[i*32+0x1A]);
read_block(((location-2)*sector_cluster+first data)*512,data);
/lread data in config
for(k=0;k<512;k++)
{



ifl((data[k]="#")& & (data[k+1]='s")&&
((data[k+5]=="d")&&(data[k+10]=="t")))
{
dt.day=(data[k+16]&0x0F)*10+(data[k+17]&0x0F);
dt.month=(data[k+19]&0x0F)* 10+(data[k+2dj&0x0F );
dt.year=(data[k+22]&0x0F)*10+(data[k+23]&0x0F);
dt.hours=(data[k+25]&0x0F)*10+(data[k+26]&0x0F);
dt.ﬁlmutes=(data[k+28]&OXOF)* 10+(datafk+29]&0x0F);
PCF8583_set datetime(&dt); //set time of PCF8583
H
if(((datalk]="#")&&(data[k+1]="r))&&
((data[k+2]=="¢")&&(data[k+3]=="s")))
{
config=config|(swap(data[k+12]&0x0F )5;
}
if(((datalk]=="#)&&(data[k+1]=="m"))& &
((data[k+2]=="0")&&(data[k+3]=="d")))
{
config=config|(data[k+6]&0x0F);
if(data[k+6]—"2")

{
*number_shot=(data[k+9]&0x0F)*100+
(data[k+10]&0x0F)*10+(data[k+1 1]&0x0F);
}
else if{datalk+6]=="3")
{

*time_start=(data[k+9]80x0F)*10+(data[k+10]&0xO0F);
_'*time_starF(*time_start)<<6;
*time_start=(*time_start)|((data[k+12]&0x0F)* 10+

(data[k+13]&0x0F));



*time s Mri#(*time_staﬁ)<< 13;
*time_end=(data[k+15]&0x0F)*10+(data[k+16]&0x0F);
*time_end=(*time end)<<6;
*time_end=(*time_end)|((data[k+18]&0x0F)*10+
(datalk+19]&0x0F));

*time_end=(*time end)<<13;

}
}
}
write_block((n+first data)*512 data);
remm(cénﬁg);
}
}
}
}
return(0);
}

T INTERRUPT TIMER VT
#int TIMER1
void TIMERI isr(void) /ftimer1 overflow every 131 mS
{
cnt_time++;
}
s = e e
intl check bat(void) |
{
output_bit(PIN_B2 charge);

if{(charge==0)&&(cnt_time>=230)) // time 30 s



adc_value_new=read adc();
if((adc_value_new>256)&&(adc_value new<512))

/ftrue if battery are connected && less than 4V

{
charge=1; /lstart ch&ge
output_low(PIN_Al); //drive current to battery
adc_value_old=adc value new;
output_high(PIN B2);
}
cnt_time=0;
b
else if((charge==1)&&(cnt_time>=4580)) //10 min
{
output_high(PIN_A1); /lstop drive current to battery
if(cnt_time>=4790) /Iwait 30 s wait for bat steady
{
adc_value new=read adc();
if(adc_value_ﬁew<adc_va1ue_old) // full
{

if((adc_value_old-adc value new)>=11)

{
charge=0; /Istop charge
output_high(PIN_A1); //stop drive current to battery
¥
else
output_low(PIN_Al); //drive current to battery
}
else



adc_value old=adc value new;
output_low(PIN_A1l); //drive current to battery

}

cnt_time=0;

else
return(1);
b
else
return(1);
3
T TTTTTENAANI LT T TR T T
void main()
{
int8 count_dir=0,name2=0x30,name 1=0x30,name0=0x31;
int32 i,j,nxt=3,data_length.time_start,time_end,time buff;
int16 position=0,max_loop,current_block=0,count=0,data_size;
char buff{1024],temp[6],data[512];
#use fast_io(B)
setup_adc_ports(ANO|VSS VDD);
setup_adc(ADC_CLOCK_DIV 64/ADC_TAD MUL 0),
setup_spi(SPI_MASTER[SPI_H_TO_L|SPI_XMIT_L_TO_H[SPI_CL-K_DIV_1 6);
setup_wdt(WDT _OFF);
setup_timer O(RTCC_INTERNAL);
setup_timer_1(T1_INTERNAL|T1 DIV BY_8);
setup_timer_2(T2_DISABLED,0,1);
setup_comparator(NC_NC NC NC);
setup_vref(FALSE);

setup_oscillator(False);



set_tris_ B(OxF1);
ext_int_edge( H TO_L); // Setsup EXT
enable_interrupts(H\I;F_EXT);
enable_interrupts(INT TIMERI1);
enable_interrupts(GLOBAL);
output_high(PIN_A1); //stop drive current to battery
output_low(PIN_ B2); /fturn off green LED
set_timer1(0);
set_adc channel(0);
check bat();
j=Init(16); //intial SD card
PCF8583_init();
get_mbr();
config=seek config(&time_start,&time end,&number shot);
delay ms(1000); ‘
while(Isync(});
start=1;

loop: output_high(PIN B1);

delay_ms(1000);

while(start)
{
check bat();
if((config&0x0F)==1) {//continue mode
{
start=1;
}

else if{(config&0x0F)==2)
{



}

start=1;

}
else if((config&0x0F)==3)
{ .
time buff=get dir time();
if((time_buff&0x00F80000)==(time_start&0x00F80000)) //check hour
{
if((time_buff&0x0007E000)>=(time_start&0x0007E000)) //check minute
{ .
start=0;
}
}
if((time_buff&0x00F80000)==(time end&0x00F80000)) //check hour
{
if((time_buff&0x0007E000)>=(time end&0x0007E000)) //check minute
{
start=1;
b
¥
}

while(!sync());

output_low(PIN_B1);

#use rs232(baud=57600,xmit=PIN_C6,rcv=PIN_C7,bits=8 stream=cam)

switch(config&0xF0)

{

case 0x10:fprintficom,"\n\r%x",initial(0x07,0x01,0x01));
break;
case 0x20:fprintficom,"\n\r%x" initial(0x07,0x01,0x03));
break;



case 0x30:fprintf{com,"\n\r%x",initial(0x07,0x01,0x05));
break;

case 0x40:fprintf{com,"\n\r%x",initial(0x07,0x01,0x07));
break;
default:fprintf{com,"\n\r%x",initial(0x07,0x01,0x07));

break;
}
fprintf(com,"\n\r%x",package_size(0x00,0x02)); // pack size is 512
while(1)
{
snapshot(); //Take photo
get_pic(01); // pic type snapshot
temp[0]=fgetc(cam); //read dummies
temp[1]=fgetc(cam); //read dummies
temp[2]=fgetc(cam); /lread dummies

temp[3]=fgetc(cam);
temp[4]=fgetc(cam);
temp[5]=fgetc(cam);
data_size=make32(0,temp[5],temp[4],temp[3]); //get size of data
if(data_size%506!=0)
max_loop=(data_size/506);
else
max_loop=data_size/506-1;
while(1)
{
if{position>=512)
{
Write_block(((nxt—Z)*sector_cluster+ﬁrst_data+current_block) *512,buff);
// save current block

current block+=1;



cpy_block(buff);

position-=512;

¥
else
{

if(count———max-_loop)

{ 2
cam_cmd(0xAA,0x0E,0,0,make8(count,0),make8(count,1));
temp[0]=fgetc(cam); //read dummies
temp{ 1}=fgetc(cam); /fread dummies

temp[2]=fgetc(cam); /Ipackage size
temp[3]=fgetc(cam); ~  //package size Y
for(i=position;i<(position+make16(temp[3],temp[2]));i++)
{
bufflil=fgetc(cam);
}
temp{0}=fgetc(cam); //read dummies
temp[0]=fgetc(cam); /fread dummies
if@>511)
{
write_block(((nxt-2)*sector_cluster+
first_data+current block)*512 buff);
current_block+=1;
cpy_block(buff);
write_block(((nxt-2)*sector_cluster+first data+

current_block)*512 buff);

else



write_block(((nxt-2)*sector_cluster+first data+

current_block)*512,buff);

h
goto end;

H

else

{ :
cam_cmd(0xAA,0x0E,0,0,make8(count,0),make8(count,1));
temp[0]=fgetc(cam); //read dummies
temp{0]=fgetc(cam); //read dummies
temp[0]=fgetc(cam); /fread dummies
temp{O]=fgetc(cam); //read dummies
for(i=p6siti0n;i<(position+506);i++)
{

buftli]=fgetc(cam);
¥
temp[0]=fgetc(cam); f//read dummies
temp[0]=fgetc(cam); //read dummies
position=i;
count+=1;
-}

}
end:cam_cmd(0xAA,0x0E,0x00,0x00,0xF0,0xF0);
if(data_size%(sector cluster*512)!=0)
clr_fat(data_size/(sector_cluster*512)+1,nxt,buff,data);
else
clr_fat(data_size/(sector_cluster*512) nxt,buff,data);
data length=data_size;

write_dir(&count_dir,&data_length,nxt,&name2,&name1l,&name0);



if(data_size%(sector_cluster*512)!=0)
nxt=nxtt+data_size/(sector_cluster*S12)+1;
else
nxt=nxtt+data_size/(sector_cluster*512);
count=0;
position=0;
current_block=0;
//******************************************************************************
if((config&0x0F)==2)
{
shot_count++;
if(shot_count>=number_shot)
(
start=1;

shot_count=0;

}
else if((config&0x0F)==3)
{
time_buff=get dir time();
if((time_buff&OxOOF80000)>=(time_end&0x00F80000)) ¢ //check hour
{
if((time_buff&0x0007E000)>=(time_end&0x0007E000)) //check minute
{

start=1;



if(start==1)
{
output_high(PIN_B1); /fstart = 1 is stop,0 start
delay_ms(500);
output_low(PIN B2); |
reset_cam(0x01);
pow_off();
goto loop;

}
check bat();



#include <18F2525.h>

#device adc=10

#FUSES NOWDT
#FUSES WDT128
#FUSES HS
#FUSES NOPROTECT
#FUSES IESO
#FUSES NOBROWNOUT
#FUSES BORV20
#FUSES NOPUT
#FUSES NOCPD
#FUSES STVREN
#FUSES NODEBUG
#FUSES NOLVP
#FUSES NOWRT
#FUSES NOWRTD
#FUSES NOEBTR
#FUSES NOCPB
#FUSES NOEBTRB
#FUSES NOWRTC
#FUSES NOWRTB
#FUSES FCMEN
#FUSES NOXINST
#FUSES PBADEN |
#FUSES LPT10SC |
#FUSES MCLR

ftuse delay(clock=16000000)

//change

//No Watch Dog Timer

/fWatch Dog Timer uses 1:128 Posts‘cale
/fHigh speed Osc (> 4mhz)

/[Code not protected from reading

/Mnternal External Switch Over mode enabled
//No brownout reset

//Brownout reset at 2.0V

//MNo Power Up Timer

//No EE protection

//Sfack full/underflow will cause reset

//No Debug mode for ICD »

//No low voltage prgming, B3(PIC16) or B5(PIC18) used for I/O

//Program memory not write protected

.//Data EEPROM not write protected

//Memory not protected from table reads

//No Boot Block code protection

//Boot block not protected from table reads

/fconfiguration not registers write protected

//Boot block not write protected

/[Fail-safe clock monitor enabled

//Extended set extension and Indexed Addressing mode disabled
//[PORTB pins are configured as analog input channels on RESET
/Timer1 configured for low-power operation

//Master Clear pin enabled

#use rs232(baud=3 8400,xmit=PIN_C0,rcv=PIN_C1 bits=8 ,stream=éom)



#use rs232(baud=14400,xmit=PIN_C6,rcv=PIN_C7 bits=8,stream=cam)
#use i2c(Master,sda=PIN_B6,scl=PIN_B7)



fdefine cs PIN_C2

T came_cond//IITHITTTIINTITNEINE NI T

fseparate

int mmc_cmd(int8 cmd,int32 address,int8 tries)

{

}

int i,rl;
for( i=0;i<16;i++) SPI READ(0xFF);// digest prior operation
SPI_ READ(cmd);
SPI_READ(MAKES8(address,3));
SPI_READ(MAKZES8(address,2));
SPI_READ(MAKES(address,1));
SPI_READ(MAKES(address,0));
SPI_READ(0x95);
for(i=0;i< tries;i++){
r1=SP1_READ(0xFF);
if (r1&0x80)==0) break;
}

return(rl);

I dtial sd card/1ITTTTHITTTIHTLON I 100

#separate

int8 Init (int8 max_tries)

{

intl6 i;

int8 c,tries=0;

spi_read(0xff);

output_high(cs); //Releasing CS line to "H"
delay ms(20);

for(i=1;1<=20;i++) spi_write(0xff); //Send min 80 clock

output_low(cs); {//Pull CS line to "L"



delay _ms(20);
cmd0:  c=mmc_cmd(0x40,0x00000000,128); //send cmd0
if(c==0x01){
goto excmd55;
}
if(tries++<max_tries) goto cmd0;
else return(0x01);
excmd55: tries=0;

cmd55: c=mmc_cmd(0x77,0x00000000,128);  //send emd55

acmd41 c=mmec_cmd(0x41,0x00000000,128); //send ACMD41
if(c==0x00)
{
c=mmc_cmd(0x7A,0x00000000,128); //send cmd58 to read OCR
if(c==0x00)
{

spi_read(0xff);
spi_read(0xff);
spi_read(0xfY);
spi_read(0xff);

}
else return(0x58); /l if CMD58 is fail return 0x58
return (0x11);
¥
else if{lc=0x04)
{ // IfR1 of ACMDA41 is 0x04 indicate that card is mmc
tries=0; // start initial mme not sdc

cmdl:  c=mmc_cmd(0x41,0x00000000,128); //send cmdl
if(c==0){

return(0x11);



if(tries++<max_tries) goto cmd1; .

else return(0x01);

}

else

{ | | // R1 of ACMD is 01
if(tries++<max_tries) goto cmd55;  // less than max_tries goto cmd55
else return (0x01);

}

}
HHTTHINTTH] eead BLOCK. /HITHTHHHITITITTITITIIT
#separate
int read BLOCK( int32 address, int8 *buff)
{
int rl;
long i,iw; /1 allows large gt 255 buff size addressing
rl=mmc_cmd(0x51,address,16); -
if (r1==0x00) goto get_token ; // we can read data payload
if (r1==0x40) goto invalid;
invalid:  return(0);
get_token: for(iw=0;iw<1024;iw-++){
r1=SPI_READ(0xFF);
if (r1==0xFE) goto read_data; // read token $FE
}
return(0);
read data: for (i=0;i<512;i++){
buff{i}=SPI READ(0xFF);
}
SPI_READ(0xFF); // read crc
- SPI_READ(OxEF);



return(1);
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#ifndef PCF8583_ WRITE _ADDRESS
#define PCF8583_WRITE ADDRESS 0xA0
#define PCF8583_READ_ADDRESS 0xAl
. #endif

// Register addresses

#define PCF8583_CTRL_STATUS REG 0x00
#define PCF8583_100S_REG 0x01
#define PCF8583_SECONDS REG 0x02
#tdefine PCF8583_MINUTES REG 0x03
#define PCF8583 HOURS REG 0x04
#define PCF8583 DATE REG 0x05
#define PCF8583 MONTHS REG 0x06
#define PCF8583_ TIMER REG 0x07

#define PCF8583_ALARM_CONTROL REG 0x08
#define PCF8583_ALARM 100S REG 0x09
#define PCF8583_ALARM SECS REG 0x0A
#define PCF8583_ALARM MINS REG 0x0B
#define PCF8583_ ALARM_HOURS REG 0x0C
#define PCF8583_ALARM DATE REG 0x0D
#define PCF8583_ALARM_MONTHS REG O0x0E
#define PCF8583_ALARM TIMER REG OxOF

// Use the first NVRAM address for the year byte.
#define PCF8583_YEAR REG 0x10



// Commands for the Control/Status register.
#define PCF8583_START COUNTING 0x00
#define PCF8583_STOP_COUNTING  0x80

/*char const weekday names[7][10] =

{

{"Sunday"},

{"Monday"},

{"Tuesday"},

{"Wednesday"},

{"Thursday"},

{"Friday"},

{"Saturday"}

I3

*/

// This structure defines the user's date and time data?
// The values are stored as unsigned integers. The user
// should declare a structure of this type in the application
// prograra. Then the address of the structure should be
// passed to the PCF8583 read/write functions in this

// driver, whenever you want to talk to the chip.
typedef struct

{

int8 seconds; //0 to 59

int8 minutes; //0 to 59

int8 hours; /0 to 23 (24-hour time)

int8 day; //1t031

int8 month; //1to 12



int8 year;  //00to 99
int8 weekday; // 0= Sunday, 1 = Monday, etc.

}date_time t;

1

void PCF8583_write byte(int8 address, int8 data)
{ .

//disable interrupts(GLOBAL);

i2¢_start();

i2c_write(PCF8583 WRITE ADDRESS);
2c_write(address);

i2c_write(data);

2¢_stop();

/lenable_interrupts(GLOBAL);

}

1

int8 PCF8583 read byte(int8 address)
{

int8 retval;

disable_interrupts(GLOBAL);

i2c_start();

i2c_write(PCF8583 WRITE ADDRESS);
12¢_write(address);

i2¢_start();

i2c_write(PCF8583_READ ADDRESS);
retval = i2c_read(0);

i2¢_stop();



enable_interrupts(GLOBAL);
return(retval);

}

void PCF8583 init(void)
{
PCF8583_write_byte(PCF8583_CTRL_STATUS REG,PCF8583_START COUNTING);

1

. // This function converts an 8 bit binary value
/{ to an 8 bit BCD value.

// The input range must be from 0 to 99.

int8 bin2bcd(int8 value)
{

char retval;

retval = 0;

while(1)
{
/Il Get the tens digit by doing multiple subtraction
// of 10 from the binary value.
if(value >= 10)
{
value -= 10; )

retval += 0x10;



}

else // Get the ones digit by adding the remainder.
{

retval += value;
break;

}
}

return(retval);

}

/I

// This function converts an 8 bit BCD value to
// an 8 bit binary value.

// The input range must be from 00 to 99.

char bed2bin(char bed value)

{

char témp;

temp = bed_value;

// Shifting the upper digit right by 1 is
// the same as multiplying it by 8.

temp >>=1;

// Tsolate the bits for the upper digit.

temp &= 0x78;

// Now return: (Tens * 8) + (Tens * 2) + Ones

return(temp + (temp >> 2) + (bed_value & 0x0f));



/1
void PCF8583_set_datetime(date time t *dt)
{

int8 bed_sec;

int8 bed_min;

int8 bed hrs;

int8 bed_day;

int8 bed_mon;

| /! Convert the input date/time into BCD values
// that are formatted for the PCF8583 registers.
bedsec = bin2bed(dt->seconds);
bed min = bin2bcd(dt->minutes);
bed_hrs = bin2bced(dt->hours);
bed _day = bin2bcd(dt—>dgy) | (dt->year << 6);

bed_mon = bin2bed(dt->month) | (dt->weekday << 5);

/1 Stop the RTC from counting, before we write to

// the date and time registers.

PCF8583_write_byte(PCF8583_CTRL_STATUS REG,PCF8583 STOP COUNTING);
// Write to the date and time registers. Disable interrupts

// so they can't disrupt the i2¢ operations. ‘

disable_interrupts(GLOBAL);

i2¢_start();

i2c_write(PCF8583 WRITE ADDRESS);

i2c_write(PCF8583_100S_REG); // Start at 100's reg.

2¢_write(0x00); - // Set 100's reg =0



i2¢c_write(bed_sec);
i2c_write(bcd_min);
i2c_write(bed_hrs);
i2¢_write(bcd_day);
i2¢_write(bcd_mon);
i2¢c_stop() ;‘
enable_interrupts(GLOBAL);

/{ Write the year byte to the first NVRAM location.

// Leave it in binary format.
PCF8583_write_byte(PCF8583 YEAR REG, dt->year);
// Now allow the PCF8583 to start counting again.
PCF8583_write_byte(PCF8583_CTRL STATUS REG,

PCF8583 START COUNTING);

I/

// Read the Date and Time from the hardware registers
// in the PCF8583. We don't have to disable counting
// during read operations, because according to the data
// sheet, if any of the lower registers (1 to 7) is read,

// all of them are loaded into “capture" registers.

// All further reading within that cycle is done from

// those registers.

void PCF8583_read_datetime(date time t *dt)
{
int8 year bits;

int8 year;



int8 bed sec;
int8 bed min;
int8 bed _hrs;
int8 bed_day;

int8 bed_mon;

// Disable interrupts so the i2¢ process is not disrupted.

disable interrupts(GLOBAL);

// Read the date/time registers inside the PCF8583.
i2c_start();

i2c_write(PCF8583 WRITE ADDRESS);
i2c_write(PCF8583 SECONDS REG); // Start at seconds reg.
i2c_start();
i2c_write(PCF8583 READ ADDRESS);

bed_sec =1i2¢_read();

bed_min = i2¢_read();

bed hrs = i2¢_read();

bed_day =i2¢ read();

bed mon =i2¢_read(0);

i2¢c_stop();

enable interrupts(GLOBAL);

// Convert the date/time values from BCD to
// unsigned 8-bit integers. Unpack the bits
// in the PCF8583 registers where required.

- dt->seconds = bed2bin(bed_sec);



dt->minutes = bed2bin(bcd_min);
dt->hours = bcd2bin(bed hrs & 0x3F);
dt->day = bcd2bin(bcd day & 0x3F);
dt->month =bcd2bin(becd mon & 0x1F);
dt->weekday = bcd_mon >> §;

year bits =bcd day >> 6;

// Read the year byte from NVRAM.
// This is an added feature of this driver.

year = PCF8583_read byte(PCF8583 YEAR REG);

// Check if the two "year bits" were incremented by
// the PCF8583. If so, increment the 8-bit year
// byte (read from NVRAM) by the same amount.
while(year bits != (year & 3))

year++;

dt->year = year;

// Now update the year byte in the NVRAM
// inside the PCF8583.
PCF8583_write_byte(PCF8583 YEAR REG, year);

}

intl6 get dir_date (void)

{
int8 year=0,mt=0,day=0;
int16 date=0;

date_time_t dt;



PCF8583_read_datetime(&dlt);

year=dt.year+20;
mt=dt.month;

day=dt.day;

date=date|year;
date=date<<4;
date=date|mt;

date=date<<s5;
date=date|day;

return date;

int32 get_dir time (void)

{

int32 time=0;

date_time t dt;

PCF8583_read datetime(&dt);
time=time|dt.hours;
time=time<<6;

time=time|dt.minutes;

time=time<<5;
time=time|(dt.seconds/2);
time=time<<§;
time=time|((dt.seconds%2)*100);

return time;



T T TH100]Send command to camera////IHITTTHITHITITITIIIT
#separate
void cam_cmd (int8 cmdH, int8 cmdL,int8 parl,int8 par2,int8 par3,int8 par4)
{ .
fputc(cmdH,cam);
fputc(cmdL,cam);
fputc(parl ,cam);
fputc(par2,cam);
fputc(par3,cam);
fputc(pard,cam);
}
T TS YNC CAMERA COMMANDY//HTTTHITITTHINITTIIIITTINT]
#separate
int sync (void)
{
int8 1,buff[12];
long j;
for(i=0;1<100;i++)
{
cam_cmd(0xAA,0x0D,0,0,0,0); //send sync command
for(j=0;j<20000;j++)
{
if{(kbhit(cam)) //wait response from cam
{
buff[0]=fgetc(cam);
buffl1]=fgetc(cam);
buff[2]=fgetc(cam);
buff[3]=fgetc(cam);
buff[4]=fgetc(cam);



buff[5]=fgetc(cam);
buff[6]=fgetc(cam);
buff[ 7]=fgetc(cam);
buff[8]=fgetc(cam);
buff[9]=fgetc(cam);
buff] 10]=fgetc(cam);
buff]11]=fgetc(cam);

if{(((buff[0]==0x AA)&&(buff[ 1 }]==0x0E))&&(buff[2]==0x0D))

{

if((buffl6]==0x AA)&&(buff]7]==0x0D))

{
goto leb;

}

else return(0);

}

else return(0);

}
delay ms(100);
}
return(0);
leb:
cam_cmd(0xAA,0x0E,0x0D,0,0,0);

return(1);

//send ack command AAOEOD 000000



T Tnitial camera command//11TTTHITIIITTITITITIITIIIIHIN
#separate

int initial (int8 color,int8 prv_size,int8 jpeg size)

{
int8 buff{6];
long j;
cam_cmd(0xAA,0x01,0x00,color,prv_size,jpeg_size);
for(j=0;j<20000;j++)
{
if(kbhit(cam))//& & (fgetc(cam)==0xAA))
{
buff[0]=fgetc(cam);
buff] 1 ]=fgetc{cam);
buff[2]=fgetc(cam);
buff[3]=fgetc(cam);
buft[4]=fgetc(cam);
buff{5]=fgetc(cam);
if(((butf{0]==0x A A)& &(buff] 1]==0x0E))&&(buff{2]==0x01))
return(1);
else return(0);
}
}
return(0);
}

T TS ex package size/ TN
#separate
int package size(int8 Lbyte,int8 Hbyte)
{
long j;
int8 buff]6];



cam_cmd(0xAA,0x06,0x08,Lbyte,Hbyte,0); //sen AA0608 H L 00
for(j=0;j<20000;++)
{
if(kbhit(cam))
{
buff[0]=fgetc(cam);
buff]1]=fgetc(cam);
buff[2]=fgetc(cam);
buff[3]=fgetc(cam);
buff[4]=fgetc(cam);
buff[5]=fgetc(cam);
if{((buffl0]=0xAA)&&(buff[ 1]—=0x0E))&&(buff[2]==0x06))
return(1);

else return(0);

}
return(0);
}
T T T T ake picture//IIHTTHTHIITTTITTITITTTTHIITT I T
#separate
int snapshot(void)
{
int8 bufi[6];
long j;
cam_cmd(0xAA,0x05,0,0,0,0);
for(j=0;j<20000;j++)
{
if(kbhit(cam))//&&(fgetc(cam)==0xAA))
{
buff]0]=fgetc(cam);



buff[1]=fgetc(cam);

buff[2]=fgetc(cam);

buff[3]=fgetc(cam);

buff[4]=fgetc(cam);

buffl S)=fgetc(cam);

if{((buff[0]==0xAA)& &(buff 1 ]==0x0E))&&(buff[2]—0x05))
return(1);

else return(0);

}

¥

return(0);
3
HHTHITHTTTTTHHTTTT T get pictare from camera/lHITTTITITTTTIITTI NI
#separate
int get pic (int8 pic type) /1 pic type
{ / 01 snapshot picture

int8 buff]6]; // 02 preview picture

long j; // 03 JPEG preview picture

cam_cmd(0xAA,0x04,pic_type,0,0,0);
for(j=0;j<20000;j++)
{
if(kbhit(cam))
{
buff[0]=fgetc(cam);
buff] 1]=fgetc(cam);
buff[2]=fgetc(cam);
buff[3]=fgetc(cam);
buff[4]=fgetc(cam);
buff]5]=fgetc(cam);



if{((buffl0]==0xAA)& &(buff[ 1 1==0x0E))& &(buff[2]==0x04))
return(1);

else return(0);

3
return(0);
}
U TR eset camexa/ /TN
#inline
int reset_cam (int8 reset_type)
{
int8 buff]6];
long j;
cam_cmd(0xAA,0x08,reset_type,0,0,0);
for(j=0;j<20000;j++)
{
if(kbhit(cam))
{
buff[0]=fgetc(cam);
buff] 1]=fgetc(cam);
buff[2]=fgetc(cam);
buff{3]=fgetc(cam);
buff[4]=fgetc(cam);
buff[5]=fgetc(cam);
if{(buff{0]—=0xA A)&&(buff[1]==0x0E))&&(buff[2]==0x08))
retﬁm( 1);

else return(0);

return(0); }



I T T T T e ofF cameral /I
#inline

int pow_off (void)

{
int8 buff[6];
long j;
cam_cmd(0xAA,0x09,0,0,0,0);
for(j=0;j<20000;j++)
{
if(kbhit(cam))
{
buff[0]=fgetc(cam);
buff]1]=fgetc(cam);
buff]2]=fgetc(cam);
buff[3]=fgetc(cam);
buff{4]=fgetc(cam);
buff[5]=fgetc(cam);
if{((buff[0]==0x AA)& &(buff[ 1]==0x0E)) & &(buff[2]==0x09))
return(1);
else return(0);
3
}
return(0);
}

S R e e R e S
#inline '
int set_baud (int8 first_dvide,int8 second dvide)
{
int8 buft[6];

long j;



cam_cmd(0xAA,0x01,first dvide,second_dvide,0,0); //FFO1 7200

for(j=05j<20000;j-++) //BFO1 9600
{ //TFO1 14400
if(kbhit(cam)) //SFO1 19200
{ //3F01 28800
buff[0]=fgetc(cam); //2F01 38400
buff] 1]=fgetc(cam); //1F01 57600
buff[2]=fgetc(cam); //OF01 115200

buff[3]=fgetc(cam);
buffl4]=fgetc(cam);

buff[S}=fgetc(cam);
if{((buff[0]=0xAA)& &(buff] 1]==0x0E))&&(buff[2]—0x09))
return(1);

else return(0);

return(0);
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UTIMIYNTN

1. sandisk secure digital (SD) card product manual , Rev. 1.9

2. ITM — C328 manual





