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COLl. Identify the challenges in designing an embedded system using various microcontrollers and interfaces.

Q. No| Question M| CO BL
}( A city public-transport authority plans to deploy an embedded GPS-based fleet
monitoring system for its buses. The System must track real-time location, estimate
arrival times, store route history, and periodically upload data to a control center. The
tracking unit must work 24x7, withstand temperature, vibration, and dust, minimize
power consumption, and maintain location accuracy in dense urban areas with tall

4
buildings. 10 | 01 |iBE
%ﬂtify and analyze the major embedded system design challenges involved in

developing the above GPS-based bus monitoring system.

Design a high-level embedded system architecture for the GPS-based bus

tracking unit and explain how your design addresses the identified challenges.

@ Classify embedded processors. For each type, discuss its significance, describe its

internal architecture, and explain how the required functionality can be implemented.

L A . 10 [ CO1 | BL2

Furthermore, justify why microcontrollers are more suitable than general-purpose

processors for specific real-time embedded environments.

ﬁ\ Design a microcontroller system using the 8051 with 8K bytes of program ROM and 8K
bytes of data RAM. Interface the memory such that the ROM starts at address 0000H and | 10 COl

the RAM starts at address EOOOH. Explain the interfacing process step by step.

}./' Assume that XTAL = 12 MHz and that Timer 0 is operating in 13-bit mode. Write a

program to generate a square wave with a frequency of 2 kHz on pin P1.5. Justify the

TMOD initialization bits used and explain the purpose of each instruction in your | 10 | CO1 | BL3
program.

BL4

5/ @) Outline the types of DACs. The R-2R ladder is often preferred over the weighted
resistor DAC. If this statement is truc, briefly justify the reasons and support your answer
with relevant diagrams. Also, draw a diagram illustrating the DAC interfacing and | 6

i ss with the 8051 microcontroller.
conversion process with the coi I

,B‘chsign a "Reverse Parking Assistant” using a suitable sensor interfaced with an 8051
microcontroller (XTAL = 11.0592 MHz). Describe the nccessary hardware connections
and outline the algorithm/logic used to calculate the distance to an obstacle.
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