The objective of our project is to generate power from sunlight. This sunlight (the solar energy) is collected by solar panel, which is sensitive to sunlight. However, it needs only maximum sunlight to generate power. For that we generate power by setting the equipment to get maximum sunlight automatically. This system is tracking for maximum intensity of light. Two sensors in both directions are used to sense the direction of maximum intensity of light. The difference between the outputs of the sensors is given to the microcontroller, which is used for tracking and generating power from sunlight. It will process the input voltage and control the direction in which the motor has to be rotated so that it will receive maximum intensity of the light from the sun. Then, this power is stored in a lead acid battery and is used to charge an emergency light or at any domestic purpose.

2.1Circuit Description
There are tow circuit diagrams. The first diagram has two LDRs, two 555timers, solar panel, microcontroller (AT89C2051), two types of switching "Start and Stop" and "Push-Button", Buld and relay. 

Both LDRs work as sensors. The start switching is for start tracking. After press start switching, the LDRs start sense of intensity of light. If the LDRs are dark or light, they will give signals to the 555timer whether it is low or high. The output of the 555timer 1 at pin 3 will connect to the microcontroller (AT89C2051) at P3.0. Also, the output of the 555timer 2 at pin 3 will connect to the microcontroller at P3.5. AT89C2051 is also an 8051 microcontroller. The program checks the LDR continually. At pin 4 (XTAL2) and pin 5 (XTAL1) are connected with crystal 12MHz. The XTAL1 and XTAL2 are the input and output. The 12MHz is for clock generation of the microcontroller. The pins 12 and 13 (P1.0 and P1.1) connect to the switches. There are two Push-Button switches. The Push-Button switch is to start tracking and another switch is to stop tracking. The pins 14 and 15 (P1.2 and P1.3) are connected to the limit switches. The limit switches are placed at both sides of the stand; it is used to give signal when the panel touches it. So, that the microcontroller will stop rotating since it’s the end. The pin 11 (P3.7) connects to the relay to control an light. It is used to switch on the bulb when there is no sun. The light will be switched on during night and switched off during day. The 7805 regulator IC is used for +5V.The solar panel connect with the 7805 regulator IC and battery. The battery is used to charge when there is sun. The battery connects to bulb. The pins 16, 17, 18, and 19 (P1.4, P1.5, P1.6, and P1.7) connect to the second circuit. The second circuit is the stepper motor driver circuit, since the microcontroller connect drive a motor directly for that we use a driver circuit. The outputs of microcontroller connect to the Opto-couplers. The collector of Opto-coupler connects to +5V. The emitter of Opto-coupler connects to the base of the BC179. The emitter of the BC179 connects to the base of the TIP122. The [image: image1.png]


both collectors of the BC179 and TIP122 connect to the terminal of the stepper motor. 
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5The Program

INCLUDE REG_51.PDF
RB0     EQU     000H    ; Select Register Bank 0
RB1     EQU     008H    ; Select Register Bank 1  ...poke to PSW to use
LDR1

EQU
P3.0
LDR2

EQU
P3.5
EMERGENCY
EQU
P3.7

;WHITE, +12V VIOLET, GND GREY
LIM1

EQU
P1.2
LIM2

EQU
P1.3
SW1

EQU
P1.0


;START Switch
SW2

EQU
P1.1


;STOP Switch
COIL1

EQU
P1.4
COIL2

EQU
P1.5
COIL3

EQU
P1.6
COIL4

EQU
P1.7
DSEG            ; This is internal data memory
ORG     20H     ; Bit adressable memory
MOTT:

DS

1

STACK
DATA
3FH
CSEG     AT      0        ; RESET VECTOR
;---------==========----------==========---------=========---------

;              PROCESSOR INTERRUPT AND RESET VECTORS
;---------==========----------==========---------=========---------


ORG     00H    

; Reset

JMP     MAIN
;---------==========----------==========---------=========---------

;  Main routine. Program execution starts here.

;---------==========----------==========---------=========---------

MAIN:
 



MOV PSW,#RB0      
; Select register bank 0

   MOV P1,#0FH

   MOV MOTT,#01H

   CLR EMERGENCY
MMINS:



CALL MOTORR


JB LIM2,MMINS


CLR P1.4

   CLR P1.5

   CLR P1.6

   CLR P1.7

   SETB SW1




;Wait for start button pressed
LIGHT=0
dark=1

   JB SW1,$


   NOP

   JNB SW1,$


   CLR P1.1
MMAIN:SETB LDR1

   SETB LDR2

   SETB LIM1

   SETB LIM2

   JB LDR1,SD1

   JB LDR2,SD2

   JNB LIM1,MMAINS

   JNB SW2,STOP



   JB LIM2,MMAIN

   CLR P1.4

   CLR P1.5

   CLR P1.6

   CLR P1.7

   AJMP START_TRACKING
STOP:



SETB P1.1
MMIS:



CALL MOTORR


JB LIM2,MMIS


JNB SW2,$



AJMP MAIN
SD1:
JB LDR2,SD3


;

SD4:
;CALL MOTORL


;LD2 IS BRIGHT


JB LDR1,SD4

;Rotate till ldr1 get ligh




JB LDR2,SD2


AJMP START_TRACKING
SD2:
CALL MOTORL


;ROTATE TILL LDR2 GET LIGHT


JNB LIM1,MMAINS


JB LDR2,SD2


JB LDR1,SD1


AJMP START_TRACKING
SD3:
SETB LIM1




;both LDR in dark


SETB LIM2


SETB EMERGENCY


JNB LIM1,MMAINS
;

CALL MOTORL


JNB LDR1,MMAIN


JNB LDR2,MMAIN


AJMP SD3
MMAINS:



CALL MOTORR


JB LIM2,MMAINS
SNM:
SETB EMERGENCY


CALL DELAY


JNB LDR1,SNM


CALL DELAY


JB LDR2,SNM


CLR EMERGENCY


AJMP MMAIN
MOTORL:



MOV A,MOTT


CJNE A,#01H,XC1


MOV MOTT,#04H


CALL MOTOR_ROTATE


CALL DELAY


RET
XC1:
DEC MOTT


CALL MOTOR_ROTATE


CALL DELAY


RET
MOTORR:



MOV A,MOTT


CJNE A,#04H,XC2


MOV MOTT,#01H


CALL MOTOR_ROTATE


CALL DELAY


RET
XC2:
INC MOTT


CALL MOTOR_ROTATE


CALL DELAY


RET
START_TRACKING:



AJMP MMAIN
MOTOR_ROTATE:



MOV A,MOTT


CJNE A,#01H,GB1


SETB P1.7


CLR P1.6


CLR P1.5


SETB P1.4


RET
GB1:
CJNE A,#02H,GB2


SETB P1.7


SETB P1.6


CLR P1.5


CLR P1.4




RET
GB2:
CJNE A,#03H,GB3


CLR P1.7


SETB P1.6


SETB P1.5


CLR P1.4


RET
GB3:
CJNE A,#04H,GB4

66;


CLR P1.7


CLR P1.6


SETB P1.5


SETB P1.4
GB4:
RET
DELAY:



MOV R0,#45H


;0A
REP2:
MOV R1,#99H


99;
REP1:
NOP


DJNZ R1,REP1


DJNZ R0,REP2


RET  


   END
