Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18CS44
Fourth Semester B.E. Degree Examl atlon, Dec.2023/Jan.2024
Microcontroller and Embedded Systems

Time: 3 hrs. - Max Marks: 100
Note: Answer any FIVE full questions, ¢ hoosmg ONE full questum from each module.
Module-1 ,
1 a. Explain ARM core data flow rnodel with neat diagram. Wy (08 Marks)
b. List and explain ARM processor-modes. Also explain ARM core changing from user mode
to interrupt request mode on an exception, with a neat diagram. (08 Marks)
c. Differentiate: Mlcroprocessor vs Microcontroller. (04 Marks)
OR 4
2 a. What is plpehne‘? Compare ARM7 three e pipeline, ARM9 fire-stage pipeline and
ARMI0 six stage pipeline. (08 Marks)
b. Explain exception of interrupt. Narrate 1nterrupt vector table. (08 Marks)
c. Write a short note on Hardware extensions for a ARM core. (04 Marks)
. Mo dule-2
3 a. Explain single register load store addressmg modes with examples. (08 Marks)
b. Explain the program status register instructions. Also write a code fragmeﬁt t0.
1)  Copy the cpsrinto reglster rl
i1) Clearbit7 ofrl . o
iii) Copy the register.r2 back to cpsr. , & . (08 Marks)
¢. Explain the following ARM instructions Wlth examples N,
i) BIC i) MRS i) STMIB iv): WP (04 Marks)
OR
4 a. With nea “dylagram and example, ‘explain block memory “transfer in the memory map using
load- stoge multlple mstructions. (08 Marks)
b. Explain stack operation of ARM processors. Also‘explain the load-store multiple addressing
aliases available to support stack operations.... (08 Marks)
c. .-Explain software interrupt instruction w1th)1§smjsyntax. (04 Marks)
Module-3
5 a. Write a function in assembly thatwpan sum any number of integers. The argument should be
the number of i integers to sum followed by a list of the integers. (08 Marks)
b. What is an Embedded system? Explain the different classifications of embedded systems.
Give example for each. ‘- (08 Marks)
¢. Write the difference between microprocessors and microcontrollers. (04 Marks)
OR
6 a. Whatis Programmable Loglc Device (PLD)? What are the different types of PLDs? Explain
advantages of PLDs in embedded system design. (08 Marks)
b. Whatis 7- segfffént LED display? What are two different configurations of 7-segment LED
display? Explain. . (08 Marks)
4

Differentiate sensors v/s actuators. (04 Marks)
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Module-4 J

a. What is hardware software co-design? Explain the ﬁ@damental issues in hardware software

co-design. G * (08 Marks)
b. Explain the product life-cycle curve of an embe@ é%’product development. (08 Marks)
c. What is the difference between compiler anc! cros ‘compiler? A, (04 Marks)
a. Explain different embedded firmwav . (08 Marks)
b. Explain sequential program modeg, a (08 Marks)
c. Differentiate ‘C’ versus ‘Embedde: (04 Marks)

¢ Module-5
a. What is Kernal? What amth% different functions haga];ed by Kemal for a general purpose
0S? w@*‘ %@@‘ Sy (08 Marks)
b. What is Task Control Bleck (TCB)? Explain structure of TCB. (08 Marks)
c. Differentiate betw&n fﬁread and process. - (04 Marks)

7,
AN
=

a. Explain dlﬁgre%lt tcchmques available for e bedding firmwave into the target board for a
non-os b ised €mbedded system. 4 ¥ (08 Marks)

b. Expl \structure of a process and &&m process life cygiewuh various activities involved
in the ¢reation of process. (08 Marks)
c. Write a note on Remote ProcedureYlall (RPC) mech: (04 Marks)
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