




































































































































































































































































































































































































QUESTION 1 

Develop an 8051 Assembly Language Program (ALP) for the following scenario. The port P1 
receives the data from the user. Based on the nature of the received data do the following: 
If the received data at P1 is EVEN then send it to P2 by inverting bits that are in the even 
position. 
If the received data at P1 is ODD then send it to P3 by inverting bits that are in the odd 
position. 

Solution 

ORG 0000H 

MOV P1,#0FFH 
MOV A,P1 
ANL A,#01H 
JNZ ODD 

MOV A,P1 
XRL A,#55H 
MOV P2,A 
SJMP END1 

ODD: 
MOV A,P1 
XRL A,#0AAH 
MOV P3,A 

END1: 
SJMP END1 

END 

 

 

QUESTION 2 

Develop an 8051 ALP to interface a capacitive touch sensor with Port P3.4 and use Timer 0 
to detect touch events. When the sensor is touched, increment the count on Port P1 and 
display the touch count on Port P2 every 1 second using Timer 1. 

Solution 



ORG 0000H 

MOV TMOD,#11H 
MOV P3,#0FFH 
MOV P1,#00H 

MAIN: 
JB P3.4,MAIN 

INC P1 

MOV TH1,#3CH 
MOV TL1,#0B0H 
SETB TR1 

WAIT1: 
JNB TF1,WAIT1 

CLR TR1 
CLR TF1 

MOV A,P1 
MOV P2,A 

SJMP MAIN 

END 

 

 

 

QUESTION 3 

Develop an 8051 ALP to receive data via the serial port at a baud rate of 9600. The received 
data should be buffered in Port P1, and the program should send an acknowledgment 
message ("Data Received") back to the sender using interrupt. 

Solution 

ORG 0000H 
LJMP MAIN 

ORG 0023H 



MOV A,SBUF 
MOV P1,A 

MOV SBUF,#'D' 
ACALL WAIT 
MOV SBUF,#'A' 
ACALL WAIT 
MOV SBUF,#'T' 
ACALL WAIT 
MOV SBUF,#'A' 
ACALL WAIT 

RETI 

MAIN: 

MOV TMOD,#20H 
MOV TH1,#0FDH 
MOV SCON,#50H 

SETB TR1 
SETB ES 
SETB EA 

HERE: SJMP HERE 

WAIT: 
JNB TI,WAIT 
CLR TI 
RET 

END 

 

 

QUESTION 4 

Develop an 8051 ALP to interface 16×2 LCD display. Assume the string “VIT” is stored in 
ROM location from 200H onwards and the string “Vellore” is stored in ROM location from 
300H onwards. A switch is connected to port pin P0.4. If the switch input is 1 display “VIT” 
in line 1 otherwise display “Vellore” in line 2. 

Solution 



ORG 0000H 

MOV P0,#0FFH 

CHECK: 
JB P0.4,LINE1 

MOV DPTR,#0300H 
ACALL DISP2 
SJMP CHECK 

LINE1: 
MOV DPTR,#0200H 
ACALL DISP1 
SJMP CHECK 

DISP1: 
CLR A 
MOVC A,@A+DPTR 
JZ EXIT1 
MOV P2,A 
INC DPTR 
SJMP DISP1 

EXIT1: RET 

DISP2: 
CLR A 
MOVC A,@A+DPTR 
JZ EXIT2 
MOV P2,A 
INC DPTR 
SJMP DISP2 

EXIT2: RET 

END 

 

 

 

 



QUESTION 5 

An 8051 microcontroller is connected to a linear temperature sensor through ADC0804 
which gives 5V when the temperature is 100°C. Develop an ALP to interface ADC0804 with 
8051 and compare the value in accumulator with threshold value 50°C. If A > 50°C turn ON 
buzzer at P1.3 for 60 ms using Timer 0. 

Solution 

ORG 0000H 

MOV TMOD,#01H 

START: 

CLR P3.6 
SETB P3.6 

WAIT: 
JB P3.2,WAIT 

MOV A,P0 

MOV R0,#32H 
CLR C 
SUBB A,R0 

JNC ALARM 
SJMP START 

ALARM: 

SETB P1.3 

MOV TH0,#0FCH 
MOV TL0,#66H 
SETB TR0 

W1: JNB TF0,W1 

CLR TR0 
CLR TF0 
CLR P1.3 

SJMP START 

END 



 

QUESTION 6 

How the physical address is calculated and find it if segment address is 4000H and offset 
address is 3000H. Why are these two addresses required in 8086? 

Solution 

Physical Address 

PHY ADD = SEG ADD × 10H + OFFSET 

SEG ADD = 4000H 
OFFSET = 3000H 

PHY ADD = 4000H × 10H 

= 40000H 

PHY ADD = 40000H + 3000H 

= 43000H 

Reason 

8086 has 16-bit registers but uses 20-bit physical address to access 1 MB memory. 
Therefore address is generated using 

Segment Address + Offset Address. 

 

 

 

QUESTION 7 

Find the errors in the following instructions (if any). 

i. MOV CS,5000H 
ii. ADD [AX],[4000H] 
iii. ADD 0200H 
iv. INC 3000H 
v. CMP BX 

Solution 



i 

MOV CS,5000H → Invalid 

Correct 

MOV AX,5000H 
MOV CS,AX 

ii 

Memory to memory not allowed 

Correct 

ADD AX,[4000H] 

iii 

Destination missing 

Correct 

ADD AX,0200H 

iv 

Memory operand must use brackets 

Correct 

INC [3000H] 

v 

Two operands required 

Correct 

CMP AX,BX 

 

 

 

 

 



QUESTION 8 

Write an 8086 ALP to find the average of 64 numbers stored in memory using DIV 
instruction. 

Solution 

ASSUME CS:CODE, DS:DATA 

DATA SEGMENT 
NUM DB 64 DUP(?) 
RESULT DW ? 
DATA ENDS 

CODE SEGMENT 

START 

MOV AX,DATA 
MOV DS,AX 

MOV CX,40H 
MOV SI,5000H 
MOV AX,0000H 

L1 

MOV BL,[SI] 
ADD AX,BX 
INC SI 
DEC CX 
JNZ L1 

MOV BX,40H 
DIV BX 

MOV RESULT,AX 

HLT 

CODE ENDS 
END START 

 

 



QUESTION 9 

Write an 8086 ALP to find the average of 64 numbers without using DIV instruction. 

Solution 

ASSUME CS:CODE, DS:DATA 

DATA SEGMENT 
NUM DB 64 DUP(?) 
RESULT DW ? 
DATA ENDS 

CODE SEGMENT 

START 

MOV AX,DATA 
MOV DS,AX 

MOV CX,40H 
MOV SI,5000H 
MOV AX,0000H 

L1 

MOV BL,[SI] 
ADD AX,BX 
INC SI 
DEC CX 
JNZ L1 

MOV CL,06H 
SHR AX,CL 

MOV RESULT,AX 

HLT 

CODE ENDS 
END START 

 

 

 



QUESTION 10 

Write an 8051 ALP to find the numbers divisible by both 3 and 7 in the range 1 to 99 and 
store them in memory. Display the numbers using two seven segment displays connected 
to P0 and P1. 

Solution 

ORG 0000H 

MOV R0,#20H 
MOV R3,#01H 

LOOP 

MOV A,R3 
MOV B,#21 
DIV AB 

MOV A,B 
CJNE A,#00H,NEXT 

MOV A,R3 
MOV @R0,A 
INC R0 

NEXT 

INC R3 
CJNE R3,#64H,LOOP 

SJMP $ 

END 

 

 

QUESTION 11 

Determine the number of cycles required for DMA transfer of a file of size 29154 KB if each 
DMA cycle transfers 2¹⁶ bytes. 

Solution 

File size 



29154 KB 

1 KB = 2¹⁰ bytes 

File size 

= 29154 × 2¹⁰ 

= 29853696 bytes 

Bytes per cycle 

2¹⁶ = 65536 bytes 

Number of cycles 

= 29853696 / 65536 

= 455.53 

Required cycles 

= 456 cycles 

 


