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3rd year B. Tech (H). Figures in the right hand margin indicate marks. All parts of a
question to be answered in one place. No queries will be entertained during the
examination.
Iri the following questions, choose the most appropriate option(s). (2x5)
The content of the locations 09, OA and OB are respectively 53, F9 and 54 and
the content of the stack pointer is OB. Indicate the values stored in the stack,
content of SP, R3 and R5 after executing the pair of 8051 instructions POP 5
and POP 3 are
i. OA, 53, 54; ii. OA, F9, 53; iii. 09, F9, 54; iv. 08, F9, 54.
The main advantage of having the ability to switch between the register banks
in 8051 is
i. Flexibility in using the registers. ii. Ease in parameter passing
iii. Reduction in code length. iv. Fast context switching.
Which of the following 8051 instructions is/are illegal?
i. MOY R3, @DPTR ii. MUL B, #FOH iii. ADC R3, A iv. ADD A, @RO
Assume that RO contains the value 20H and the accumulator holds the value
3FH. The internal RAM locations 20H and 40H respectively hold the values
75H and 55H. After executing the instructions XCH A, @RO and
XCH A, 40H, the values stored in A and the RAM locations 20H, 40H are
i. 55H, 75H, 3FH; ii. 75H, 55H, 3FH; iii. 3FH, 55H, 75H; iv. 55H, 3FH, 75H
Use of relative addressing helps in
i. Implementing recursion.
ii. Writing position independent code.
iii. Is used in all conditional jump instructions in 8051.
iv. Is used in all CALL instructions in 8051.
A door sensor is connected to Pl.l and a buzzer is connected to Pl.7. Write an (4+4+2)
8051 C program with suitable comments to monitor the door sensor and when
it opens, sound the buzzer by sending a square wave of 500Hz to it.
The data pins of an LCD are connected to Pl. The information is latched into
the LCD whenever its enable pin connected to P2.7 goes from high to low.
Write an 8051 C program to send "The Earth is but One Country" to this
LCD.
The difference between the RET and RETI instructions in 8051 is
i. RET is used to return from any subroutine and RETI is used to return from
any ISR;
ii. RETl, in addition to restoring the return address to PC, also restores the
interrupt logic so as to accept additional interrupts at the same priority level to
the one just serviced;
iii. RET, in addition to restoring the return address to PC, also decrements SP
by two while RETI, just restores the PC;
iv. RETI is used in ISRs where RET is used in exception handling routines. (PTO)
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3 Answer the following questions regarding the interrupt structure and
processing of 8051.
i. What are the advantages of using interrupts to serve an external device?
ii. Why are the interrupts in 8051 known as vectored interrupts?
iii. How many interrupts are available in 8051 and what for each of these is
used?
iv. Although only 8 bytes are reserved for each of the interrupts in the
interrupt vector table, 8051 can execute ISRs that consume more than 8 bytes.
Explain how this is possible.
(v) The following figure shows the various fields in the interrupt enable
register in 8051. Explain the significance of each field. Why do you think is
the 7th bit left empty?
I EA I I ET2 I ES I ET I I EX I I ETO I EXO

4. (a) Answer the following questions related to the timer section of 8051.
i. To use the timer section of 8051 for event counting, what values should be
assigned to the corresponding C/T and GATE bits in the TMOD register?
ii. What is the mode 0 operation of 8051 timer? How can this mode be used?
iii.Is it true that the timers in 8051 use (1I12)th of the crystal frequency
regardless of the machine cycle time? Justify your answer.
iv. Indicate the rollover value (in hex and in decimal) of the timer for each of
mode 0, 1 and 2.

(b) A switch, SW, is connected to pin P1.2. Write an 8051 C program to monitor
SW and generate a 500"Hz square wave if SW=O and 7S0Hz-square wave if
SW=l. Use Timer 0 in mode 1 for square wave generation.

5. State the advantages and drawbacks of each of the three modes of transferring
data.
The 8255 PPI has two ports A and B that may be used for transferring data in
mode 1 and a third port C that is used for providing the corresponding control
signals. List these control signals and explain how these signals are activated
and help in the data transfer.
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6. Answer the following questions related to keyboard/display interfacing. (4+2)
(a) Show the interfacing of a 4x4 matrix keyboard to 8051 through the port lines

PI and P2. Then, show the operation of keyboard scanning through a flow
chart.

(b) What do you mean by key debouncing and how can you debounce a key press
(i) in s/w (ii) in h/w?

____________________x _


