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إهــــــــداء
بداية، تعجز الكلمات عن وصف الحنان الذي كان لي سندا وإلهاما مدى سنين دراستي، فإليك يا أمي، التي ما كـفّت عن الدعاء لي، والوقوف بجانبي، والتي أمدتني برضا القلب، و شجعتني على مواصلة هذا الدرب...

إليك يا رمـز التضـحية والحـنان؛ أمي الحبيبة...

إلى من زرع في نفسي الشجاعة... وأنشأني على طاعة الله... 

وعلمني أن درب الألف ميل يبدأ بخطوة

إلى الرجـل الذي كافـح من أجلـي، والدي العزيز...

والى إخوتي وأخواتي الذين انتظروا عودتي إليهم كل فترة... 

إلى الشموع التي أنارت درب العلم أمامي... إلى أساتذتي الأفاضل... 

إلى الورود الجورية التي عطرت بدمائها ثرى فلسطين...

الـــــى الذين قدمــــــوا أرواحهم ثأرا لعزتنا وكـــرامتنا...

إلى أرواح شهداء فلسطين...
إلى من تخرج قبلنا جميعا الشهيد مهند حما مرة

وإلى الذين يربضون وراء قضبان الحرية، الذين لقنونا دروسا في الصبر والتحدي... أسرانا البواسل 

أهديكم جميعا هذا العمل المتواضع
Introduction:
Lighting System Control  consists of  a control system  through a computer (also by using PIC controller )and light to control it.
This project contain group of chips that share to implement a big system of how to switch on and off the lights in many rooms  in a flat or many floors in a building  in a systematic and programmable way.
In our project we take a building of eight floors as an example,   we represent each floor as a LED to program the way for lighting a floor in abandon time to switch on automatically, and known in clock to switch off the lights in an exact time, because every floor in the building owns a special control in their lighting in the time .

We control the light of each floor separately from each other,  the floor contains a system of rooms different from the other floors with the lighting way for the rooms.

But if we want to light the rooms in some ways, this would require too many LEDs to represent each room (this will take large hardware).

Hardware Specifications

PIC16F877 : Is the microcontroller chip which we use in our project (8 bit microcontroller with 8 bytes Flash Program Memory and A/D).
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If we want to talk about the features of the microcontroller, we have the high-performance RISC CPU that learn only 35 single word instructions which are all single cycle (1s) except for program branches, and operation speed in DC 20MHz clock input & 8 k Bytes Flash Program Memory, 368 Byte RAM data memory, 256 Byte EEPROM data memory, and serial programming.

Peripheral Features:

- Two 8-bit timer / counter (TMR0, TMR2) with 8-bit programmable prescalar.
- One 16 bit timer / counter (TMR1) .
- Two Capture, Compare, PWM module.
- 10-bit, 8-channel Analog-to-Digital converter.
- Synchronous Serial Port (SSP) with SPI (Master mode) and I2C (Master/Slave).
- Universal Synchronous Asynchronous Receiver Transmitter with  9-bit address detection.
- Two Analog Comparators.
- Watchdog Timer (WDT) with separate RC oscillator.
We can talk about the special features of the microcontroller as: 100,000 erase/write cycle Enhanced FLASH program memory, 1,000,000 erase/write cycle Data EEPROM memory typical, power saving SLEEP mode, programmable code protection, selectable oscillators options, and Self-reprogrammable under software control.

For CMOS Technology in the PIC that is low power, high speed CMOS flash technology, it is fully static design and low power consumption.

We put the Pin Description of the PIC number and description

	Pin Number
	Description

	1
	MCLR/Vpp - Master clear input (active low)

	2
	RA0/AN0 - Port A

	3
	RA1/AN1 - Port A

	4
	RA2/AN2/Vref/CVref - Port A

	5
	RA3/AN3/Vref - Port A

	6
	RA4/TOCK1/C1OUT - Port A

	7
	RA5/AN4/SS/C2OUT - Port A

	8
	RE0/RD/AN5 - Port E

	9
	RE1/WR/AN6 - Port E

	10
	RE2/CS/AN7 - Port E

	11
	Vdd - Positive Power Supply

	12
	Vss – Ground

	13
	OSC1/CLKIN – Oscillator

	14
	OSC2/CLKOUT – Osciallator

	15
	RC0/T1OSO/T1CKI - Port C

	16
	RC1/T1OSI/CCP2 - Port C

	17
	RC2/CCP1 - Port C

	18
	RC3/SCK/SCL - Port C

	19
	RD0/PSP0 - Port D

	20
	RD1/PSP1 - Port D

	21
	RD2/PSP2 - Port D

	22
	RD3/PSP3 - Port D

	23
	RC4/SDI/SDO - Port C

	24
	RC5/SDO - Port C

	25
	RC6/TX/CK - Port C

	26
	RC7/RX/DT - Port C

	27
	RD4/PSP4 - Port D

	28
	RD5/PSP5 - Port D

	29
	RD6/PSP6 - Port D

	30
	RD7/PSP7 - Port D

	31
	Vss – Ground

	32
	Vdd - Positive Power Supply

	33
	RB0/INT - Port B

	34
	RB1 - Port B

	35
	RB2 - Port B

	36
	RB3/PGM - Port B

	37
	RB4 - Port B

	38
	RB5 - Port B

	39
	RB6/PGC - Port B

	40
	RB7/PGD - Port B


The Pin Layout for the PIC16F877 is shown below
[image: image2.png]e |
RADAND e[|
;|

e
e —
RMTICK ]
RASANLSS ——or [}
REVRTAS =[]
REVTRANE =[]
RELCTANT e I
v o'
.
oscicuin —e ]
oscacuour «—

ReomI0s0MICK —an [

ROITIOSICCP2 4[]
e
REasCKisCL ——e [
[
ROIPSP! O]

)

I
"
H
s
1
I
I
10

PIC16F877/874

B = ramren
B RESPGC
e e
=P
B+ RE3FOM
B me2
Bae rat
=P

[ p——
-
e romPSPT
B« rospspe
B~ rospses
P
B e re7RXDT
s RemOCK
J == RosSD0
s ressoisos
s roupses
P+ rozpse2





With the PIC chip, we used RS232 Driver chip that is have many driver chips from different manufactures. We used SP232ACP by SIPEX.
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For all the chips in RS232 we will use the following schematic. The actual values of the capacitors will change depending on which chip is used.
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The chip SP232ACP has Max Speed of 120kbps, Caps values of 1F, and has low cost.

SP232ACP is a good all-round chip. It is often substituted by resellers for the MAX232CPE. SP232ACP chip is cheaper than the MAX232CPE and also works very well at 115k baud. We have also used .1 F caps with this chip with good results. This chip is suitable for Dios programming.

The adapter for the PIC and the connections from the programmer is shown in the following page
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If we want to talk about the Ledes and their benefits and descriptions, we need to more than one report, so we will talk about some information about the diodes.
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If we want to talk about Visible LEDs, LED colors are often given in "nm", or nanometers, which are the wavelength of the peak output – LEDs are not perfectly monochromatic, but rather produce wavelengths over a small region of the spectrum. The graph on the left shows color vs. intensity for a typical green LED – the peak is at about 565 nm, but it is emitting light over a range of about 520 nm to 610 nm. Spectral line half-width is the width of this curve at 50% intensity.
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Notice the temperature given in the upper right corner of the graph – LEDs emit slightly different colors at different temperatures. They also emit different colors at different currents, especially white LEDs which depend on phosphors to change the colored light of the die to white light.

About using the LEDs, as a rule of thumb, different color LEDs require different forward voltages to operate – red LEDs take the least, and as the color moves up the color spectrum toward blue, the voltage requirement increases. Typically a red LED requires about 2 volts, while blue LEDs require around 4 volts. Typical LEDs, however, require 20 to 30 mA of current, regardless of their voltage requirements. 
In every documentation, we must write every thing about Hardware Schematic (A full schematics expected including details such as pin numbers, resistor values, and capacitor values included on the diagrams for all components used), and also we must write about Discussion of code(lead the reader through the various code segments you wrote. Give a brief summary in words of each module and subroutine), and documented code, problems encountered / solutions, reference list and complete summary. All this is important because the good documentation is extremely important for hardware projects.

What is an overview of the project when we start in it?

In the beginning, we think carefully about what we really want to do, and then we select the proper chips and PIC we are going to use and read the data sheet! Then we write the code and assemble the code and fix the billions of assembly errors.

Then we load the program on our PIC with the programmer and test the PIC in circuit and fix the errors (usually timing, interrupt and peripheral errors) and re-test.

PIC program space is 8192 (8k) 14bit instructions.

Now, we will start in hardware specifications and schematic for 
the project.
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The Software Specifications

We Have Two programs :
-1- PC Program: This program contains the following characteristics:

(1) Send  to serial : The code representing it is the following:
void CLightsDlg::SendByte(unsigned char b)
{

CByteArray bArray;

bArray.Add(b);

COleVariant var(bArray);

m_MCom.SetOutput(var);
}

(2) The Open Port Button : to open the serial port 
       The code representing it is the following:
    void CLightsDlg::OnOpenPort()

{

if(flag==0){
m_MCom.SetCommPort(1);
CString cs;
   
cs.Format("%d,n,8,1",9600); // define settings
   
m_MCom.SetSettings(cs);
   
m_MCom.SetPortOpen(true);

   
flag=1;

}
}

(3) The Close Port Button: to close the serial port :
   void CLightsDlg::OnClosePort() 
{
    if(flag==1)
m_MCom.SetPortOpen(false);
    flag=0;

}

(4) The Transfere Data Button: 
To transfer the start and end time for each LED(floor), The code representing is the following:
void CLightsDlg::OnTransfer() 
{
int k=0;
UpdateData(true);
SendByte((unsigned char)m_1); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_2); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s1); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s2); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_3); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_4); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s3); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s4); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_5); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_6); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s5); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s6); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_7); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_8); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s7); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s8); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_9); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_10); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s9); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s10); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_11); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_12); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s11); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s12); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_13); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_14); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s13); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s14); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_15); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_16); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s15); 
    for(k=0;k<10000;k++);
SendByte((unsigned char)m_s16); 
    for(k=0;k<10000;k++);
MessageBox("finished transfer data successfuly");
}

(5) The Transfere Time Button:
To send the time of the PC to the PIC To depend on it because we don’t have Real Time Clock(RTC):
void CLightsDlg::OnTransTime() 
{
     int k;



// TODO: Add your control notification handler code here
hour=COleDateTime::GetCurrentTime().GetHour();
mint=COleDateTime::GetCurrentTime().GetMinute();
SendByte((unsigned char)hour); 
    for(k=0;k<10000;k++);

SendByte((unsigned char)mint); 
    for(k=0;k<10000;k++);

MessageBox("finished transfer time successfuly");
}

(6) The OK Button has the following code:

 void CLightsDlg::OnOK() 
{
if(flag==1)
m_MCom.SetPortOpen(false);


CDialog::OnOK();

}  
-2- PIC Program : is the following 
#include "D:\samer\light2.h"
#include <stdio.h>
#include <STDLIB.H>
#include<lcd.c>
#use rs232 (baud=9600, xmit=PIN_C6,rcv=PIN_C7)
/////////////////////////////////////////////////
char hor=0;  //initialization for hour 
char min=0;  // initialization for Minute
int stat[8];   //states of LEDs
char as[32];  
char str[16];
void int_array(); // array to store values of  start and 
                                           // end time of each LED.
void int_EE();  // Function to store array in EEPROM
void put_lcds(char *str);  // Function to type string in LCD
void test_time(int h,int m); // Function to test the time 
 char rec(); // Function to receive a char
void rec_time(); // Function that receive time .
void adjust_time(); // Function to display the time,
                                                //and the state of each LED on the LCD.
void main()
{
int i;
   setup_adc_ports(NO_ANALOGS);
   setup_adc(ADC_OFF);
   setup_psp(PSP_DISABLED);
   setup_spi(FALSE);
   setup_counters(RTCC_INTERNAL,RTCC_DIV_1);
   setup_timer_1(T1_DISABLED);
   setup_timer_2(T2_DISABLED,0,1);
   output_high(PIN_A0); // Initialization for LED
   output_high(PIN_A1); // Initialization for LED
   output_high(PIN_A2); // Initialization for LED
   output_high(PIN_A3); // Initialization for LED
   output_high(PIN_A4); // Initialization for LED
   output_high(PIN_A5); // Initialization for LED
   output_high(PIN_E0); // Initialization for LED
   output_high(PIN_E1); // Initialization for LED
   for(i=0;i<8;i++)
   stat[i]=0;  //  Initialization for the States of LEDs
     lcd_init(); // LCD Initialization
   lcd_putc("\f");  // LCD Clearing
   delay_ms (250);
   delay_ms (250);
   delay_ms (250);
   delay_ms (250);
   delay_ms (250);
   delay_ms (250);
      delay_ms (250);
      delay_ms (250);
      delay_ms (250);
      delay_ms (250);
      delay_ms (250);
   if(input(PIN_B7)==0)
   {
   rec_time();
   int_EE();
   }
    int_array();
while(1){
   #asm
   CLRWDT
   #endasm
test_time(hor,min);
adjust_time();
}
}
char rec()
{
 char c;
#asm
      wtrr:
      btfsc
12,5
      goto
RDD
      clrwdt
      goto    wtrr
     RDD:
      movf
26,W
     movwf c
#endasm
return c;
}
void rec_time()
{
 char c=0;
   int i;
   for(i=0;i<32;i++){
   c=rec();
as[i]=c;
   #asm
   CLRWDT
   #endasm
    }
c=rec();
hor=c;
c=rec();
min=c;
}
void test_time(int h,int m)
{
if((as[0]==h)&&(as[1]==m)){output_low(PIN_A0);
stat[0]=1;}
if((as[2]==h)&&(as[3]==m)){output_high(PIN_A0);
stat[0]=0;}
if((as[4]==h)&&(as[5]==m)){output_low(PIN_A1);
stat[1]=1;}
if((as[6]==h)&&(as[7]==m)){output_high(PIN_A1);
stat[1]=0;}
if((as[8]==h)&&(as[9]==m)){output_low(PIN_A2);
stat[2]=1;}
if((as[10]==h)&&(as[11]==m)){output_high(PIN_A2);
stat[2]=0;}
if((as[12]==h)&&(as[13]==m)){output_low(PIN_A3);
stat[3]=1;}
if((as[14]==h)&&(as[15]==m)){output_high(PIN_A3);
stat[3]=0;}
if((as[16]==h)&&(as[17]==m)){output_low(PIN_A4);
stat[4]=1;}
if((as[18]==h)&&(as[19]==m)){output_high(PIN_A4);
stat[4]=0;}
if((as[20]==h)&&(as[21]==m)){output_low(PIN_A5);
stat[5]=1;}
if((as[22]==h)&&(as[23]==m)){output_high(PIN_A5);
stat[5]=0;}
if((as[24]==h)&&(as[25]==m)){output_low(PIN_E0);
stat[6]=1;}
if((as[26]==h)&&(as[27]==m)){output_high(PIN_E0);
stat[6]=0;}
if((as[28]==h)&&(as[29]==m)){output_low(PIN_E1);
stat[7]=1;}
if((as[30]==h)&&(as[31]==m)){output_high(PIN_E1);
stat[7]=0;}
}
////////////////////////////////////////////////////
void int_EE()
{
int j;
for(j=0;j<32;j++){
write_eeprom(j,as[j]);
 #asm
   CLRWDT
   #endasm
}
write_eeprom(32,hor);
write_eeprom(33,min);
}
void int_array()
{
 int c=0;
int j;
for(j=0;j<32;j++)
{
c=read_eeprom(j);
as[j]=(char)c;
}
hor=read_eeprom(32);
min=read_eeprom(33);
}
////////////////////////////////////////////////////
void adjust_time()
{
int x;
int i;
for(x=0;x<3;x++){
////////////////////////////////////////////////////
sprintf(str ,"T=%d:%d",hor,min);
put_lcds(str);
for(i=0;i<16;i++)
delay_ms (250);
lcd_putc("\f");
////////////////////////////////////////////////////
if(stat[0]==1)
{
sprintf(str ,"Flr1 on");
put_lcds(str);
}
else
{
sprintf(str ,"Flr1 off");
put_lcds(str);
}
for(i=0;i<8;i++)
delay_ms (250);
lcd_putc("\f");
///////////////////
if(stat[1]==1)
{
sprintf(str ,"Flr2 on");
put_lcds(str);
}
else
{
sprintf(str ,"Flr2 off");
put_lcds(str);
}
for(i=0;i<8;i++)
delay_ms (250);
lcd_putc("\f");
///////////////////
if(stat[2]==1)
{
sprintf(str ,"Flr3 on");
put_lcds(str);
}
else
{
sprintf(str ,"Flr3 off");
put_lcds(str);
}
for(i=0;i<8;i++)
delay_ms (250);
lcd_putc("\f");
///////////////////
if(stat[3]==1)
{
sprintf(str ,"Flr4 on");
put_lcds(str);
}
else
{
sprintf(str ,"Flr4 off");
put_lcds(str);
}
for(i=0;i<8;i++)
delay_ms (250);
lcd_putc("\f");
///////////////////
if(stat[4]==1)
{
sprintf(str ,"Flr5 on");
put_lcds(str);
}
else
{
sprintf(str ,"Flr5 off");
put_lcds(str);
}
for(i=0;i<8;i++)
delay_ms (250);
lcd_putc("\f");
///////////////////
if(stat[5]==1)
{
sprintf(str ,"Flr6 on");
put_lcds(str);
}
else
{
sprintf(str ,"Flr6 off");
put_lcds(str);
}
for(i=0;i<8;i++)
delay_ms (250);
lcd_putc("\f");
///////////////////
if(stat[6]==1)
{
sprintf(str ,"Flr7 on");
put_lcds(str);
}
else
{
sprintf(str ,"Flr7 off");
put_lcds(str);
}
for(i=0;i<8;i++)
delay_ms (250);
lcd_putc("\f");
///////////////////
if(stat[7]==1)
{
sprintf(str ,"Flr8 on");
put_lcds(str);
}
else
{
sprintf(str ,"Flr8 off");
put_lcds(str);
}
for(i=0;i<8;i++)
delay_ms (250);
lcd_putc("\f");
///////////////////
}
min++;
if(min==60){
hor++;
min=0;
}
if(hor==24){
hor=0;
min=0;
}
}
void put_lcds(char *str)
{
while(*str)
{
lcd_putc(*str);
str++;
#asm
clrwdt
#endasm
}
}
Thanks To ALL:

Dr. Raed Alqadi           Dr. Loai Malhees        Eng: Ashraf Armoush
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