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Lab Manual for Embedded Systems 

Subject Code: CSE20511 

WEEK 1 

 

Assembly code to make the LED blink on a pre specified Duty Cycle. 

 
org 0000h 

jmp Start 

org 0100h 

Start: 

Loop: 

ACALL Delay ; calling delay function 

MOV A, #01H ; Move 00000001 (hex) to accumulator 

MOV P1,A ; Makes P1.0 an input port 

ACALL Delay ; calling delay function again to provide delay of few micro seconds 

MOV A, #00H ; Move 00000000 (hex) to accumulator 

MOV P1,A ; turns P1 off 

 

 

jmp Loop 

Delay: ;this function provides delay of 553.35 microseconds 

MOV R2, #255 

outer: MOV R3, #255 

inner: DJNZ R2, inner ; decrements R2 and jumps to inner statements if value != 0 

DJNZ R3, outer ; decrements R3 and jumps to outer statements if value != 0 

RET ; returns from delay 

END 
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Design the schematic to connect an LED to 8051 via a pullup resistor. 
 

 

 

 

Components used: 

1. 80C31 - 8051 Microcontroller 

2. RESIPC 7351 – RESISTOR 2.2 k OHM (connected to P1.1) 

3. LED WHITE (connected to P1.1) 

4. GROUND 

5. POWER SUPPLY (connected to 8051) 
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WEEK 2 

Assembly code to toggle an LED on the push of the button. 

$NOMOD51 

$INCLUDE (8051.MCU) 

 

LED EQU P2.0 ; Naming LED pin 

 

 

org 0000h ; starting address 

 

 

MAIN: 

MOV P0,#00000001B 
MOV P1,#00H 

MOV P2,#00H 

MOV P3,#00000100B 

SETB LED 

 

READSW: ; read switch function 

 

MOV A,P0 ; Moves value of P0 to accumulator 

RRC A ; gets input bit to carry 

JC NXT ; if carry bit is 1 jump to NXT 

CLR LED ; Turns off LED as switch is off 

SJMP READSW ; again read status of READSW 

NXT: 

SETB LED ; turns LED on 

SJMP READSW ; again jumps to READSW 

 

 

END 
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Design the schematic to add a push down switch to previous schematic using a 

pulldown resistor. 

 

 

 

 

 

Components used: 

1. 80C31 - 8051 Microcontroller 

2. RESIPC 7351 – RESISTOR 2.2 k OHM (connected to P1.1) 

3. BUTTON 

4. LED RED (connected to P2.0) 

5. GROUND 

6. POWER SUPPLY (connected to 8051) 
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WEEK 3 

Assembly to control on\off of bulb via a relay on the push of the button. 

 

 
$NOMOD51 

$INCLUDE (8051.MCU) 

org 0000h 

JMP Start 

org 0100H 

Relay EQU P0.0; Naming P0.0 as relay 

Start: 

Loop: 

ACALL Delay; calling delay function 

SETB Relay; turning on relay 

ACALL Delay; turning off relay 

CLR Relay; creating a delay function to provide delay key microseconds 

JMP Loop 

Delay: 

MOV R2,#255 

Outer: 

MOV R3,#255 

Inner: 

DJNZ R3, inner 

DJNZ R2, outer 

RET 

END 
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Design the schematic to interface a Relay with 8051for controlling a bulb. 
 

 

 

Components used : 

1. 8051 Microcontroller 

2. ULN 2803 

3. Relay 

4. 12V D.C Power Supply 

5. Bulb. 

6. Respack – 7/8 

7. Ground. 
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WEEK 4 

Assembly code to detect and decode a keypress for the 4*4 keypad with 8051. 

$NOMOD51 

$INCLUDE (8051.MCU) 

org 0000h 

jmp Start 

org 00bh 

CLR F0 

reti 
 

 

org 0100h 

Start: 

MOV P1, #0; initializer the T0 timer 

MOV IE, #82h ; enable intrrupts and T0 overflow interrupt 

MOV TMOD, #01h ; set timer 0 in time mode 1 without getting control 

Stabilize: 

MOV P2,#00Fh 

MOV A,#20 

ACALL Delay 

MOV R7, P2 

CJNE R7,#00Fh,wait; key stablizer 

Wait: 

MOV R7, P2 

CJNE R7, #00Fh,checkagain 

jmp wait 

Checkagain: 
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MOV A, #20 

ACALL Delay 

MOV R7, P2 

CJNE R7,#00Fh ,detectkey 

jmp wait 

Detectkey: 

MOV R7, P2 

MOV A, R7 

CPL A 

ANL A, #00Fh 

ACALL code2num 

MOV B, R0 

MOV R1, B; column number stored in R1 
 

 

MOV P2,#0EFh; see if key in row 1 

MOV A,#50 

ACALL Delay 

MOV R7, P2 

MOV A,R7 

ANL A, #00Fh 

CJNE A,#00Fh,searchascii 

 

 

MOV P2, #0DFh; see if key in R2 

MOV A,#50 

ACALL Delay 

MOV R7,P2 

MOV A,R7 
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ANL A,#00Fh 

CJNE A,#00Fh,searchascii 

 

 

MOV P2, #0BFh; see if key in R3 

MOV A,#50 

ACALL Delay 

MOV R7,P2 

MOV A,R7 

ANL A,#00Fh 

CJNE A,#00Fh, searchascii 
 

 

MOV P2, #7Fh;see if key in R4 

MOV A,#50 

ACALL Delay 

MOV R7,P2 

MOV A,R7 

ANL A,#00Fh 

CJNE A,#00Fh ,searchascii 

 

 

Searchascii: 

MOV R7,P2 

MOV A, R7 

SWAP A 

CPL A 

ANL A,#00Fh 

ACALL code2num; row number stored in R0 
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Getoffset: 

MOV A,R0 

RL A 

RL A 

ADD A,R1 

MOV DPTR,#asciitab 

 

 

Getascii: 

MOVC A,@A+DPTR 

ACALL dispDigit 

jmp wait 

 

Delay: ; the amount of delay in micro seconds should be passed in A 

SETB F0 

MOV TL0,#0FFh 

MOV TH0,#0FFh 

MOV R2, A 

MOV A,TL0 

SUBB A, R2 

MOV TL0,A 

SETB TR0 

JB F0,$ 

RET 

Code2num:; converts a value in A in range 1 2 4 8 and 0 1 2 3 

MOV R0,#0 

rpt: 

CLR CY 
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RRC A 

JC retr 

INC R0 

JMP rpt 

retr: 

ret 

DispDigit:; the ascii of digit to be displayed should be passed in A 

ANL A,#00Fh 

MOV DPTR,#lookdig 

MOVC A,@ A+DPTR 

MOV P1,A 

ret 

 

 

lookdig: db 03Fh, 006h, 05Bh, 04Fh, 066h, 06Dh, 07Dh, 007h, 06Fh 

asciitab: db 00,51,50,49,00,54,53,52,00,57,56,55,00,35,48,47,00 

END 
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Design the schematic to interface 4*4 keypad with 8051. 
 

 

 

 

 

Components Used : 

1. Common cathode 7-segement display 

2. 4*4 keypad 

3. Microcontroller 8051 

4. Power supply 

5. Ground 
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WEEK 5 

Assembly code to detect and decode a keypress from 4*4 keypad with 8051 

and display it on the 7-segment display. 

 

 
;reset vector 

org 0000h 

jmp Start 

org 000bh ;timer 0 ISR 

CLR F0 

reti 

org 0100h ;set origin 

Start: 

MOV P1,#00h ; set P1 as output port 

MOV IE,#82 ; enable interrupts (T0 overflow) 

MOV TMOD, #01h  ; set timer 0 in mode 1 without gating control 

Stabilize: 

MOV P2, #00Fh ; send 00F to P2 

MOV A, #20 ; mov 20 to register A 

ACALL Delay ; call delay function 

MOV R7, P2 ; mov P2 to register R7 

CJNE R7, #00FH, stabilize ; jump to stabilize if source != destination 

 

 

wait: 

MOV R7,P2 ; move P2 to register R7 

CJNE R7,#00Fh, checkagain ;jump to checkagain if source!= destination 

JMP wait ; jump to wait 

 

 

checkagain: 
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MOV A, #20 ; move 20 to register A 

ACALL Delay ; call delay function 

MOV R7, P2 ; move P2 to register R7 

CJNE R7, #00F, detectkey ; jump to detectkey if source!= destination 

JMP wait ; jump to wait 

detectkey: 

MOV R7, P2 ; move P2 to register R7 

MOV A, R7 ; move data in R7 to A( test for column 1) 

CPL A ; complement register A 

ANL A, #00Fh ; logical AND register A with 00F 

ACALL code2num ; call code2num 

MOV B, R0 ; move data in R0 to register B 

MOV R1, B ; column number stored in R1 

 

 

 

MOV P2, #0EFh ; see if key is 1 

MOV A, #50 ; move 50 to register A 

ACALL Delay ; call delay function 

MOV R7,P2 ; move data in P2 to R7 

MOV A,R7 ; move data in R7 to A 

ANL A, #00Fh ; logical AND register A with 00f 

CJNE A, #00Fh, searchascii ; jump to searchascii if source!= destination 

 

 

MOV P2, #0DFh ; see if key is in row 2 

MOV A , #50 ; move 50 to register A 

ACALL Delay ; call Delay function 

MOV R7, P2 

MOV A, R7 ; move data in R7 to register A 
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ANL A, #00FH ; logical AND register A with 00F 

CJNE A, #00Fh, searchascii ; jump to searchascii if source!= destination 

 

 

MOV P2, #0BFh ; see if key is in row 3 

MOV A , #50 

ACALL Delay 

MOV R7, P2 

MOV A, R7 

ANL A, #00FH 

CJNE A, #00Fh, searchascii 

 

 

MOV P2, #0BFh ; see if key is in row 4 

MOV A , #50 

ACALL Delay 

MOV R7, P2 

MOV A, R7 

ANL A, #00FH 

CJNE A, #00Fh, searchascii 

Searchascii: 

MOV R7, P2 

MOV A, R7 

SWAP A 

CPL A 

ANL A, 00FH 

ACALL code2num ; row no. stored on R0 

getoffset: 

MOV A, R0 

RL A 
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RL A 

ADD A, R1 

MOV DPTR, #asciitab 

getascii: 

MOVC A, @A+DPTR 

ACALL dispDigit 

JMP stablise 

Delay: ; the amount of delay should be passed in microseconds 

SETB F0 

MOV TL0, #0FFH 

MOV TH0, #0FFH 

MOV R2, A 

MOV A, TL0 

SUBB A, R2 

MOV TL0, A 

SETB TR0 

JB F0, $ 

RET 

code2num: ; converts value in A in range 1,2,4,8 to 0,1,2,3 & returns it in R0 

MOV R0, #0 

rpt:  CLR CY 

RRC A 

JC retr 

INC R0 

JMP rpt 

retr: ret 

dispDigit: ; the asci of the digit to be displayed should be passed in A 

ANL A, #00FH 
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MOV DPTR, #lookdig 

MOVC A, @A+ DPTR 

MOV P1, A 

ret 

lookdig: DB 03FH, 006H, 05BH, 04FH, 066H, 06DH, 07DH, 007H, 07FH, 06FH 

asciitab: DB 00, 51, 50, 49, 00, 54, 53, 00, 57, 56, 55, 00, 35, 48, 47, 00 

END 
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Design the schematic to interface 7-segement display with 8051 

 

 

 

 

 

 

 

Components Used : 

1. Common cathode 7-segement display 

2. 4*4 keypad 

3. Microcontroller 8051 

4. Power supply 

5. Ground 
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WEEK 6 

Assembly code to blink an LED using 8051 microprocessor timers. 

 
; INITIALIZING / SETTING VECTORS 

ORG  0000H 

JMP Start 

ORG 0000BH 

CLR F0 

RETI 
 

 

Start: 

 

 

 

Loop: 

 

MOV IE, #82H ; ENABLE INTERUPTS 

MOV TMOD,#01H ; ACTIVE HIGH TMOD REGISTER 

 

 

MOV A, #2 ;DELAY OF 2 SECONDS 

ACALL Delay 

CPL P1.0 ;COMPLIMENT THE CONTENTS AT PIN 0 

JMP Loop 

 

 

Delay: 

MOV B,#14 ;NO OF OVERFLOWS REQUIRED TO PRODUCE A DELAY OF 1 

SECOND 

MUL AB ;NO OF ITERATIONS REQUIRED TO PRODUCE SPECIFIED DELAY 

TIME 

REPEAT: 

MOV TL0,#0 ; SET LOWER NIBBLE OF TMOD TO 0 

MOV TH0,#0 ; SET HIGHER NIBBLE 0F TCON TO 0 

 

 

SETB TR0 ;START THE TIMER T0 
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SETB F0 ;SET USER CARRY FLAG TO 1 WHEN TIMER FLAG OVERFLOWS 

JB F0,$ ;STAY IN LOOP STILL TILL TIMER FLAG OVERFLOWS AND 

PRODUCES A CARRY BIT 

DEC A ; DECREMENT A 

JNZ REPEAT ;REPEAT THE INSTRUCTION FROM REPEAT LABEL 

CLR F0 ;SET CARY FLAG TO TO 0 

RET 

END 
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Design a schematic to blink LED using 8051 Timers 
 

 

 

 

Components used: 

1. Microprocessor 8051 (80C31) 

2. LED (D1 ) 

3. Resistor (2.2k), connected to pin P1.0 

4. Ground 

5. Power supply 
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Week 7 

Assembly code to display the number of buttons presses on 3-segment displays 

using 8051 counters. 

 
$NOMOD51 

$INCLUDE (8051.MCU) 

org 0000h 

MOV DPTR, #LUT ;load ROM pointer 

START: 

MOV A, #0 ; load the value into A 

MOVC A,@A+DPTR  ;move data from code space 

MOV P0,A  ; mov data to p0 

MOV P1,A 

MOV P2,A 

 

MOV TMOD, #00000101B ;  timer 0 ,mode 1.. 

MOV TH0, #00H ;load TH value 

MOV TL0, #00H ;load TL value 

SETB P3.4 ;set p3.4 

SETB TR0 ;start timer 0 

AGAIN: 

BACK: MOV A, TL0 ;load TL0 to A 

ACALL DISPLAY ;call subroutine DISPLAY 

JNB TF0, BACK ;stay until timer rolls over 

CLR TR0 ;stop timer 

CLR TF0 ;clear timer flag 

SJMP AGAIN ;mode 2 is auto reloaded 
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DISPLAY: 

MOV B, #10 ;load B value 

DIV AB ;divide the values 

MOV R0, A ;load A to R0 

MOV A,B ;load  B to A 

MOVC A, @A+DPTR ;move data from code space 

MOV P2,A ;load A to P2 

MOV A,R0 

CJNE A, #0, SECOND ;jump if A!=data then second 

RET ;return 

SECOND: 

MOV B, #10 

DIV AB 

MOV R0,A 

MOV A,B 

MOVC A, @A+DPTR 

MOV P1,A 

MOV A,R0 

CJNE A, #0, THIRD 

RET 

THIRD: 

MOV B, #10 

DIV AB 

MOV R0,A 

MOV A,B 

MOVC A, @A+DPTR 

MOV P0,A 

MOV A,R0 
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CJNE A, #0, THIRD 

RET 

LUT: 

DB 00111111B ;define byte i,e data 

DB 00000110B 

DB 01011011B 

DB 01001111B 

DB 01100110B 

DB 01101101B 

DB 01111101B 

DB 00000111B 

DB 01111111B 

DB 01101111B 

 

END 
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Design the schematic to display the number of button presses on 3-segment 

displays using 8051 counters. 

 

 

Components used: 

1. Microprocessor 8051 (80C31) 

2. Resistor (2.2k) 

3. Push button 

4. 3 seven segment displays 

5. Respack 8 

6. Ground 

7. Power supply 
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WEEK 8 

Part – A 

Assembly code to control a dc motor using 8051 via an H-Bridge. 

org 0000H 

jmp Start 

Start: motor equ P2  ; Naming P2 as Motor. 

; Setting step sequence (Full Step-2 Phase ON) 

main: mov motor, #0CH ; Moving 00001100H to Motor 

acall delay  ; Calling delay function 

mov motor, #06H ; Moving 00000110H to Motor 

acall delay 

mov motor, #03H ;Moving 00000011H to Motor 

acall delay 

mov motor, #09H ;Moving 00001001H to Motor 

acall delay 

sjmp main ; Jump to Main 

delay: mov r7,#4   ; Creating Delay function. 

wait2: mov r6,#0FFH 

wait1: mov r5,#0FFH 

wait: djnz r5,wait 

djnz r6,wait1 

djnz r7,wait2 

ret 

END 
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Design the schematic to control a DC motor using 8051 via H bridge. 
 

 

 

 

Components Used: 

1. 80C31 - 8051 Microcontroller 

2. DC Motor 

3. Transistors 

4. GROUND 

5. POWER SUPPLY (connected to 8051) 
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WEEK 8 

Part – B 

 

Assembly code to control a Stepper motor using 8051 via L2393D. 

 
org 0000H 

jmp Start 

Start: 

stepper equ P2  ; Naming P2 as Stepper. 

; Setting step sequence (Full Step-2 Phase ON) 

main: mov stepper, #0CH ; Moving 00001100H to Stepper 

acall delay  ; Calling delay function 

mov stepper, #06H ; Moving 00000110H to Stepper 

acall delay 

mov stepper, #03H ;Moving 00000011H to Stepper 

acall delay 

mov stepper, #09H ;Moving 00001001H to Stepper 

acall delay 

sjmp main ; Jump to Main 

delay: mov r7,#4   ; Creating Delay function. 

wait2: mov r6,#0FFH 

wait1: mov r5,#0FFH 

wait: djnz r5,wait 

djnz r6,wait1 

djnz r7,wait2 

ret 

END 
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Design the schematic to control a Stepper motor using 8051 via an L293D 

 

 

 

 

 

Components used: 

1. 80C31 - 8051 Microcontroller 

2. Stepper Motor 

3. L293D 

4. 12V & 5V DC Power Supply 

5. GROUND 

6. POWER SUPPLY (connected to 8051) 
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WEEK 8 

Part – C 

 

Assembly code to control 2 dc motors using 8051 via L293D. 

 
org 0000H 

jmp Start 

Start: 

motor equ P2  ; Naming P2 as Motor. 

; Setting step sequence (Full Step-2 Phase ON) 

main: mov motor, #0CH ; Moving 00001100H to Motor 

acall delay  ; Calling delay function 

mov motor, #06H ; Moving 00000110H to Motor 

acall delay 

mov motor, #03H ;Moving 00000011H to Motor 

acall delay 

mov motor, #09H ;Moving 00001001H to Motor 

acall delay 

sjmp main ; Jump to Main 

delay: mov r7,#4   ; Creating Delay function. 

wait2: mov r6,#0FFH 

wait1: mov r5,#0FFH 

wait: djnz r5,wait 

djnz r6,wait1 

djnz r7,wait2 

ret 

END 
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Design the schematic to control 2 dc motors using 8051 via L293D 
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WEEK 9 

Assembly code to read and display value from a variable resistor 

on a 7-segment display using an ADC. 

 
ORG 00H 

MOV P0,#11111111B; initiates P0 as the input port 

MOV DPTR, #LUT 

MAIN: 

 

 

 

WAIT: 

SETB P2.2 ; makes RD high 

CLR P2.0 ; makes WR low 

SETB P2.0 ; low to high pulse to WR for starting conversion 

 

JB P2.1,WAIT ; polls until INTR=0 

CLR P2.2 ; high to low pulse to RD for reading the data from ADC 

MOV A,P0 ; moves the digital data to accumulator 

CPL A ; complements the digital data 

MOV P1,A ; outputs the data to P0 for the LEDs 

SJMP MAIN ; jumps back to the MAIN program 

Display: 

MOVC A, @A+DPTR 

MOV P1, A 

RET 

 

LUT: 

DB 00111111B 

DB 00000110B 

DB 01011011B 

DB 01001111B 

DB 01100110B 

DB 01101101B 

DB 01111101B 

DB 00000111B 

DB 01111111B 

DB 01101111B 

 

END 
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Design a schematic to read and display value from a variable resistor on 

a 7-segment display using an ADC. 

 

 

 

Components Used : 

1. 80C31 - 8051 Microcontroller 

2. 5V DC Power Supply 

3. ADC 0804 

4. 150 PF capacitor 

5. 10K resistor & a variable resistance 

6. GROUND 

7. POWER SUPPLY (connected to 8051) 



Embedded Systems 34 
 

WEEK 10 

Assembly or C code to interface a 16 x 2 LCD with 8051 for displaying “Hello 

World”. 

 

 
org 0000h 

jmp Start 

org 0100h 

Start: 

MOV DPTR,#MYCOM 

C1: CLR A 

MOVC A ,@A+DPTR 

ACALL COMNWRT ;call command subroutine 

ACALL DELAY ;give LCD sometime 

JZ SEND_DAT 

INC DPTR 

SJMP C1 

SEND_DAT: 

MOV DPTR,#MYDATA 

D1: CLR A 

MOVC A,@A+DPTR 

ACALL DATAWRT 

ACALL DELAY 

INC DPTR 

JZ AGAIN 

SJMP D1 

AGAIN: SJMP AGAIN ;stay here 

COMNWRT: ;send command to LCD 

MOV P1,A ;send command to P1 

CLR P2.0 ;RS=1 for data 
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CLR P2.1 ;R/W=0 for write 

SETB P2.2 ;E=1 for high pulse 

 

 

ACALL DELAY ;give LCD some time 

CLR P2.2 ;E=0 for H-to-L pulses 

RET 

DATAWRT: 

MOV  P1,A ;send data to P1 

SETB P2.0 ;RS=1 for data 

CLR P2.1 ;R/W=0 for write 

SETB P2.2 ;E=1 for high pulse 

ACALL DELAY ;give LCD some time 

CLR P2 .2 ;E=0 for H-to-L pulses 

RET 
 

 

DELAY:  

 

MOV R3,#250 

HERE2: MOV R4,#255 

HERE:  DJNZ  R4,HERE 

DJNZ R3,HERE2 

RET 

ORG 300H 

MYCOM: DB  38H,0EH,01,06,84H,0 ;commands and NULL 

MYDATA: DB "HELLO WORLD",0 ;DATA and NULL 

END 
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Design the schematic and write assembly or C code to interface a 16 x 2 LCD 

with 8051 for displaying “Hello World”. 
 

 

 

 

Components used : 

1. 80C31- 8051 microcontroller 

2. 10k ohm resistor 

3. 164 LCD 
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WEEK 11 

 

Assembly or C code to interface a 16 x 2 LCD with 8051 for displaying a real 

time clock. 

 
org 0000h 

jmp Start 

org 000bh 

CLR F0 

reti 

org 001bh 

ACALL UPDATETIME 

Reti 

org 0100h 

Start: 

COLON BIT 7FH 

 

 

MOV 2FH, #0 

MOV IE, #8AH 

MOV TMOD , #00010001B 

MOV P2,#0FFH 

MOV P0, #00 
 

 

MOV R0, #59 ;min 

MOV R1, #12; hour 

MOV R2, #55; second 
 

 

MOV TH1, #0 

MOV TL1, #0 

SETB TR1 ;run timer 1 
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MOV DPTR, #diglook 

loop: 

 

ACALL showmin 

 

 

MOV R5, #2 

ACALL Delay 

 

 

ACALL showhour 

 

 

 

 

jmp loop 

 

 

showmin: 

MOV R5, #2 

ACALL Delay 

MOV A, R0 

MOV B, #10 

DIV AB 

MOV R3, A 

MOV A, B 

MOVC A, @A+DPTR 

 

 

MOV P2, #8 

ORL A, 2FH 

MOV P0, A 

MOV R5, #2 

ACALL Delay 
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MOV A, R3 

MOVC A, @A+DPTR 

 

 

;RLC A 

MOV P2, #4 

MOV P0, A 

ret 

 

 

showhour: 

MOV R5, #2 

ACALL Delay 

MOV A, R1 

MOV B, #10 

DIV AB 

MOV R3, A 

MOV A, B 

MOVC A, @A+DPTR 

MOV P2, #2 

MOV P0, A 

MOV R5, #2 

ACALL Delay 

MOV A, R3 

MOVC A, @A+DPTR 

MOV P2, #1 

MOV P0, A 

Ret 

UPDATETIME: 

CPL COLON 

INC R2 
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CJNE R2, #60, retrn 

MOV R2,#0 

INC R0 

CJNE R0, #60, retrn 

MOV R0, #0 

INC R1 

CJNE R1, #13, retrn 

MOV R1, #1 

retrn: ret 

Delay : 

MOV TH0,#0FFH 

MOV A, #0FFH 

SUBB A, R5 

MOV TL0 ,A 

SETB TR0 

SETB f0 

JB f0,$ 

ret 

diglook: 

DB 01000000B, 

01111001B,00100100B,00110000B,00011001B,00010010B,00000010B,01111000B,00000000B,000100 

00B 

END 
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Design the schematic to interface a 16 x 2 LCD with 8051 for displaying a real 

time clock. 
 

 

 

 

Components used : 

8. 80C31- 8051 Microcontroller 

9. Respack 7 & 3 

10. 162 LCD 
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WEEK 13 

Embedded solution for automatically controlling the irrigation system of a green 

house. 

 
;========================================================== 

========== 

; Main.asm file generated by New Project wizard 

; 

; Created: Sun Apr 28 2024 

; Processor: AT89C51 

; Compiler: ASEM-51 (Proteus) 

;========================================================== 

========== 

 

 

$NOMOD51 

$INCLUDE (8051.MCU) 

 

 

ORG 00H 

MOV P1, #0FFH ; Set P1 as output port 

MOV P2, #0FFH ; Set P2 as output port 

MOV P3, #00H ; Set P3 as input port 

 

MAIN: 

CALL INIT_LCD ; Initialize LCD 

CALL READ_TEMP ; Read temperature from LM35 sensor 

CALL DISPLAY_TEMP ; Display temperature on LCD 
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SJMP MAIN ; Repeat 

 

 

INIT_LCD: 

MOV A, #38H ; 2 lines, 5x7 matrix 

CALL LCD_COMMAND 

MOV A, #0CH ; Display on, cursor off 

CALL LCD_COMMAND 

MOV A, #01H ; Clear display 

CALL LCD_COMMAND 

MOV A, #06H ; Shift cursor right 

CALL LCD_COMMAND 

RET 

 

 

LCD_COMMAND: 

MOV P1, A 

CLR P2.0 ; RS = 0 

CLR P2.1 ; RW = 0 

SETB P2.2  ; EN = 1 

NOP ; Delay 

CLR P2.2  ; EN = 0 

RET 

 

LCD_DATA: 

MOV P1, A 

SETB P2.0 ; RS = 1 
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CLR P2.1 ; RW = 0 

SETB P2.2  ; EN = 1 

NOP ; Delay 

CLR P2.2  ; EN = 0 

RET 

 

READ_TEMP: 

; Code to read temperature from LM35 sensor and convert it to Celsius 

; Store the result in a register, let's say R1 

MOV R1, #25 ; Example temperature value 

RET 

 

DISPLAY_TEMP: 

MOV A, R1 ; Move temperature value to accumulator 

CALL BIN2BCD ; Convert binary value to BCD 

CALL DISPLAY_BCD ; Display BCD value on LCD 

RET 

 

BIN2BCD: 

; Code to convert binary value in accumulator to BCD 

; Result should be stored in R2R1 

RET 

 

DISPLAY_BCD: 

MOV R2, A ; Move BCD value to R2 
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MOV A, R1 

ANL A, #0FH ; Extract lower nibble 

ADD A, #30H  ; Convert to ASCII 

CALL LCD_DATA ; Display on LCD 

MOV A, R2 

SWAP A ; Swap upper and lower nibbles 

ANL A, #0FH  ; Extract lower nibble 

ADD A, #30H ; Convert to ASCII 

CALL LCD_DATA ; Display on LCD 

RET 

 

END 
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Schematics of embedded solution for automatically controlling the irrigation system of a 

green house. 
 

Components used: 

1. ADC0804 

2. AT89C51 

3. CAPASITOR 

4. CAP-POL 

5. CRYSTAL 

6. LM016L 

7. LM35 

8. POT 

9. RES 
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