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S. No.
Ql In the following questions, find the most appropriate answer(s). For questions with (2x 10)

two answers, you will be awarded marks only ifboth the correct choices are ticked.
Which two of the following statements are true concerning the BSR mode of8255:
(i) Set and reset individual bits of port C in 8255.
(ii) Can be used for data transfer between two different 8255 kits in mode O.
(iii) Can be used for data transfer between two different 8255 kits in mode I.
(iv) It can be used to set/reset individual bits of the ports in 8255.
Which of the following statements is not true for conditional instruction execution in
ARM:
i. Remove the need to branch;
ii. Avoids pipeline stalls;
iii. Reduces the code density
iv. Increases speed;

(C) Which of the following statements is not true regarding the watchdog timer in 8051?
I. The watchdog timer does not trigger a system reset at regular intervals.
II. The watchdog timer triggers a system reset or another corrective action if the main

program, due to some fault condition such as a hang, neglects to regularly service
the watchdog timer by writing a "service pulse" to it.

iii. The original count is loaded into the watchdog timer before it decreases to
zero if the system is working fine.

iv. None of the above.

(A)

(B)

(D) Which of the following statements is true regarding the overflow flag bit?
i. The overflow flag is set whenever there is a carry out or the most signi ficant bit.
ii. The overflow flag is set when the most significant bit is changed by adding two
numbers with the same sign.
iii. The overflow flag is set when the most significant bit is changed by subtracting
two numbers with opposite signs.
iv. The overflow flag is set when the carry into and out of the MSB are the same.

(E) Each of the 8051 and ARM microcontrollers is said to possess a Harvard architecture.
Which two of the following statements are true regarding the two architectures?
i. They use distinct address buses, but the same data bus to access address and data
memories.
ii. 8051 uses distinct instruction and data memories, but the same address and data
bus to access both.
iii. They use the same instruction, but distinct data buses.
iv. ARM uses distinct bus lines for address and data, but the same memory to store
both.
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(F) In a load-store architecture like ARM only the load and store instructions are allowed
to access memory. Which of the following is not a reason behind choosing a load-
store architecture for ARM?
i. So that each stage in the ARM instruction pipeline executes in a single cycle.
ii. So that we can achieve the ideal pipeline throughput of one instruction execution
per cycle.
iii. Allowing ALU instructions to get their operands from memory will increase the
time for their execution.
iv. Multiple instructions do not try to access memory at the same time.

(G) Which of the following statements is not true regarding conditional instruction
execution in 805 IIARM?
i. Instructions in 8051 cannot be executed conditionally.
ii. In only ARM state all the instructions in the ARM processor can be executed
conditionally.
iii. Each of the ARM instructions has a condition field which decides whether the
instruction would be executed or it acts as a NOP (No operation).
iv. Although all the instructions in ARM are executed, the condition field in each
decides whether the instruction would update the destination register or not.

(H) Which of the following statements regarding the ARM processor architecture is not
true?
i. Use of Thumb instructions reduces the power consumption.
ii. The Thumb instruction set is not regular.
iii. The Thumb 2 instruction set includes both 16-bit and 32-bit instructions.
iv. Like the 32-bit ARM instructions, all the instructions in the Thumb instruction set
can also be executed conditionally.

(I) Which two of the following statements regarding stack operations in 8051 are
correct?
i. When 'PUSH A' is executed, the value in A is stored in the memory location

pointed to by SP and then SP is incremented by one.
ii. When 'PUSH A' is executed, SP is incremented by one and the value in A is

stored in the memory location pointed to by SP.
iii. When 'POP 3' is executed, SP is decremented by one and the value in the

memory location pointed to by SP is moved to R3.
iv. When 'POP 3' is executed, the value in the memory location pointed to by

SP is moved to R3 and SP is decremented by one.
(1) Which two of the following statements are true regarding the SJMP and LJMP

instructions in 8051?
I. SJMP is used to jump to a location that is 127 bytes ahead of or 128 bytes behind

the current instructions whereas LJMP is used to any location within the range
OOOOHto FFFFH.

II. SJMP is used to jump to any location within the address range OOH to FFH
whereas LJMP is used to jump to any location within the range OOOOHto FFFFH.

iii. SJMP is used only for forward jumps whereas LJMP is used to jump to any
location within the range OOOOHto FFFFH.

iv. All conditional jumps are short jumps.
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Q2. (a) Identify the following 8051 assembly level code segment (tell what it is meant for). (5+5)
Given that five numbers 71, 11,65,59, and 37 are stored starting from the memory
location 40H, what is the result obtained in A when you execute the given set of
instructions.
MOY RO,#40H;
MOY R2,#5;
CLRA;
MOYR7,A;
AGAIN: ADD A,@RO;
DAA;
JNCNEXT;
MOY A,#OFFH
Analyse the following 8051 assembly level code segment assuming that FDH is input
to port A. That is, for each of the instructions, indicate the value(s) in the affected
registers after the instruction is executed.
MOY PI,A;
MOY A,P1;
MOY B,#10;
DIY AB;
MOY R7,B;
MOY B,#lO;
DIY AB;
MOYR6,B;
MOYR5,A;
Answer the following questions in brief: (2+4+4)
How can you double the baud rate of serial data transmission using the 8051 serial
interface without increasing the clock frequency? Explain in a few lines.
Answer the following questions with respect to serial communication:
i. What voltage levels correspond to a zero and a one in RS232C? What are the
average voltage levels corresponding to a zero and a one?
ii. What are the uses of the TxD and RxD lines?
Illustrate and explain how you can increase the parallel I/O capability of 8051 using
its serial communication section. (4+2x3)
In addition to the normal 32-bit instructions, ARM processor cores can execute 16-bit
Thumb instructions. Moreover, the Jazelle cores can even executes Java bytecodes.
Justify the presence of each of the additional instruction types in the ARM processor.
Answer the following questions in a few lines each.
i. How do you enter the Thumb mode from the ARM mode and vice versa?
ii. List the reason(s) for which the FIQ interrupt can be handled faster than the IRQ
interrupt in ARM?
iii. What do you mean by banking of registers in ARM and how does it contribute to
improve its performance?
ARM has three architectural profiles: the Application profile targeted at high (6+4)
performance processors, Real-time profile targeted at real-time systems and
Microcontroller profile that is targeted at deeply embedded applications. List at least
two features supported by each of these profiles. Also, state if a profi Ie supports both
the ARM and THUMB instruction sets.
The ARM processor has got four branch instructions, namely,- B, BL, BX, BLX.

(b) What is the difference between the instructions, Band BL and what is the difference
between the instructions, BL and BLX in ARM?

Q3.
(a)

Q4. (a)

Q5 (a)

L

(b)

(b)

(c)
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Q6. (a)

Q6. (a)

(b)

Explain what action is taken in ARM while returning from an exception handling (6+4)
routine? Specifically, justify the following actions taken by the ARM processor
while returning from different exception types:

(i) For a s/w interrupt, the return instruction is
MOYS RlS,RI4

(ii) For IRQ, FIQ, or Prog. Abort, the return instruction is
SUBS RI5,R14,#4

(iii) For a Data Abort exception, the return instruction is
SUBS R15, R14, #8

The register R 13 is known as the link register in ARM. What is the use of this
register? How do you handle when a s/w interrupt routing raises another s/w
interrupt, that is, you have a nested s/w?

The following diagram shows different fields in the TMOD register of 8051 used for (2x3+4)
timer programming.

I GATE I CIT I M I I MO
TIMER 0

I GATE I CIT I Ml I MO I
TIMER I

Explain the functionality of the various bits in this register. When asked to draw the
corresponding circuit, a student drew the following circuit, which however has one
error. Identify the error and draw the correct circuit. What are the values of x, y, and
z? What signal is represented by s?

To TIC register

External T1ITO pin-------------1

TR1ITRO bitin
TCONregister -----------1

GATE in
TMODregister

s ------/

Q7. Answer each of the following questions in brief: (20)
(i) What do you mean by task scheduling and what is a valid schedule?
(ii) Define a feasible schedule and an optimal scheduler.
(iii) Testing and debugging of real time systems are not possible due to the high
failure cost. Then, how do you ensure their reliable operation?
(iv) What do you mean by a process control block (PCB) and what is its use? List at
least two of the attributes in the PCB.
(v) Why do threads have only three states whereas a process state transition diagram
can have as many as seven states?
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