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 Marks 
OBE 

CO RBT 

1 With a neat diagram, explain the architecture of 8051. [10] CO1 L1 

 

Architecture of 8051 

…………………………………….5 

 

A brief explanation about each block…………………………………………………………….5 

 
2 a. Compare Microprocessor and Microcontroller. 

b. Calculate the time required for 2 machine cycle instruction. 

(i) 12MHz     (ii) 11.0592 MHz 

[06] 

[04] 

CO1 

CO2 

L1 

L3 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

a.  

 
Any 6 of these 

differences…………………………………………………………………………6 

 

b. (i) For a two machine cycle instruction, where the crystal frequency is 12 MHz………2 

 12 MHz/12 = 1 MHz 

 1/1 MHz = 1 µs 

 2*1 = 2 µs 

   (ii) For a two machine cycle instruction, where the crystal frequency is 11.0592 MHz…..2 

 11.0592 MHz/12 = 0.9216 MHz 

 1/0.9216 MHz = 1.085 µs 

 2*1.085 µs = 2.170 µs 

 
3  Write an assembly language program to convert ASCII to unpaced BCD and vice versa. Also 

write ALP to convert ASCII to Decimal and vice versa. Include suitable comments. 

[10] CO2 L4 

 

ASCII to Unpacked BCD 

ORG 00 H 

MOV R0, #10H ; Initializing pointer R0 

MOV A, @R0  ;Move pointer contents(ASCII number) to A 

ANL A, #0F H ;Mask the upper nibble(3) 

MOV R2, A  ;Move unpacked BCD to R2…………………………………………..2.5 

 

Unpacked BCD to ASCII 

ORG 00 H 

MOV R0, #10H ; Initializing pointer R0 

MOV A, @R0  ;Move pointer contents(Unpacked BCD) to A 

ORL A, #30 H  ;OR 30 H to unpacked BCD to make it ASCII 

MOV R3, A  ;Move ASCII to R3…………………………………………………….2.5 

 



 

ASCII to Packed BCD 

ORG 00 H 

MOV R0, #10H ; Initializing pointer R0 

MOV A, @R0  ;Move pointer contents(ASCII number) to A 

ANL A, #0F H ;Mask the upper nibble(3) 

MOV R2, A  ;Move unpacked BCD to R2. 

INC R0  ;Fetch the other ASCII byte. 

ANL A, #0F H ;Mask the upper nibble(3) 

ORL A, R2  ;Add the first result in R2 with A to get packed BCD 

MOV R4, A  ;Move packed BCD to R4……………………………………………….2.5 

 

Packed BCD to ASCII 

ORG 00 H 

MOV R0, #10H ; Initializing pointer R0 

MOV A, @R0  ;Move pointer contents(Packed BCD) to A 

ANL A, #0F H ;Mask upper nibble 

ORL A, #30 H  ;Add 3 to upper nibble 

MOV R5, A  ;Move first ASCII to R5 

MOV A, @R0  ;Fetch packed BCD again 

ANL A, #0F0 H ;Mask lower nibble 

SWAP A  ;Interchange lower and upper nibble 

ORL A, #30 H  ;Add 3 to upper nibble 

MOV R6, A  ;Move second ASCII to R6………………………………………...2.5 

 
4 List and explain different addressing modes of 8051 with suitable examples.     [10] CO1 L1 

 

 



 
 

Each addressing mode with an example carries 2 marks. 

 
5 Explain the following instructions, explaining their expressing mode and byte size. 

(i) XCH A, @R0     (ii) MOVC A, @A+DPTR     (iii) SUBB A, #55H    

(iv) DA A   (v) ORL C, 100 

[10] CO2 L4 

(i) XCH A, @R0………………………………………………………………………………………………2 

  The contents of the accumulator and the location content pointed by R0 are exchanged. 

 Addressing Mode: Indirect 

 Byte Size: 1 

(ii) MOVC A, @A+DPTR……………………………………………………………………………………..2 

 The content of the location pointed by the sum of accumulator and DPTR will be loaded into  

 Accumulator. 

 Addressing Mode: Indexed   

 Byte Size: 1 

(iii) SUBB A, #55H ……………………………………………………………………………………………2 

 The immediate data 55 H will be subtraced from the contents of the accumulator along with borrow 

 And the result will be saved in Accumulator. 

 Addressing Mode: Immediate   

 Byte Size: 1 

(iv) DA A……………………………………………………………………………………………………….2 

 Decimal Adjust is used only after addition and it changes the Hexadecimal result to BCD. 

  Addressing Mode: Register 

   Byte Size: 1 

(v) ORL C, 100………………………………………………………………………………………………..2 

 Logical OR the contents of the location 100d with C and store the result in C. 

 Addressing Mode: Direct   

 Byte Size: 1/8 

 

6 Explain the operation of following code with respect to stack 

MOV SP, #10H 

PUSH SP 

POP 0E0H 

ADD A, #10H 

[10] 

 

CO1 L4 

 

 

 

 

 

 

 



 

MOV SP, #10H          ;Immediate data 10 H will be moved to Stack Pointer………………………………2.5 

PUSH SP                    ;SP data 10 H will be copied to 11 H location………………………………………..2.5 

POP 0E0H                  ;Data 10 H will be loaded into locaiton 0E0 H that is Accumulator………………..2.5 

ADD A, #10H            ;Immediate data 10H will be added to 10H in accumulator and the sum is saved in A again,2.5 

 

NOTE: Stack PUSH and POP diagrams to be shown. 

 

7 a. Explain ORG, END, DB and EQU directives. 

b. Write a program to add 5 numbers. Numbers are stored between internal RAM 60H 

and 64H. Store the result in R0 and A. 

[04] 

[06] 

CO2 

CO2 

L1 

L4 

 

a. ORG is to Originate the program from 

    END is to End the program at 

    DB is to define byte 

    EQU is to equate a constant value to a variable. 

    Each with an example carries 4 marks……………………………………………………………………………..4 

 

b. MOV R2, #4 

 MOV R1, #60 H 

 MOV A, @R1 

REPEAT: INC R1 

 ADD A, @R1 

 JC GOTO 

 SJMP SKIP 

GOTO: INC R0 

SKIP: DJNZ R2, REPEAT 

    END 

With suitable comments……………………………………………………………………………………………6 

 

8 a. Explain the calculation of checksum byte in ROM with an example. 

b. Write a program to load accumulator  with the value 55H and complement the content 

of the accumulator 900 times. 

    [05] 

    [05] 

CO2 

CO2 

L4 

L4 

a.  

  
With example carries 5 marks………………………………………………………………………………….5 

 

b.  MOV A, # 55H 

 MOV R0, #10 

AGAIN: MOV R1, #90 

REPEAT:   CPL A 

DJNZ R1, REPEAT 

DJNZ R0, AGAIN 



END 

With suitable comments………………………………………………………………………………5 

 

 

9  Write an assembly language program to find cube of a number.     [10] CO2 L4 

 

 ORG 00 H 

 MOV R0, # 30 H 

 MOV A, @R0 

 MOV B, A 

 MUL AB 

 MOV R4, B 

MOV B, @R0 

MUL AB 

MOV 50 H, A 

MOV R5, B 

MOV A, R4 

MOV B, @R0 

MUL AB 

ADD A, R5 

MOV 51 H, A 

MOV A, B 

ADDC A, #00H 

MOV 52 H, A 

END 

With suitable comments…………………………………………………………………………10 

 

 

10 Write an assembly language program to subtract two 16 bit numbers stored in external memory 

and store the results in internal memory. 

    [10] CO2 L4 

  

 ORG 00 H 

 MOV R0, #30 H  ;initializing internal memory 

 MOV DPTR, #5000 H ;initializing external memory 

 MOV A, @DPTR ;move first data from external memory to A 

 INC DPL  ;increment DPL twice to point to second number’s LSB 

 INC DPL   

CLR C   ;clear borrow 

 SUBB A, @DPTR ;subtract second LSB from first and save the result in A 

 MOV @R0, A  ;move the difference to 30 H internal memory 

DEC DPL  ;point to first MSB 

MOV A, @DPTR ;move first MSB to A from DPTR 

INC DPL  ;point to second MSB 

INC DPL 

SUBB A, @DPTR ;subtract the two MSBs along with borrow and save data in internal RAM 

INC R0 

MOV @R0, A 

END……………………………………………………………………………………………..10 


