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 Q.2 a. Discuss design metrics and explain with an example how metrics typically 
compete with each other.  (5) 

Answer:  
Design metrics, NRE cost, Unit Cost, Size, Performance, Power,  Flexibility, Time to prototype, 
Time to prototype, Time to market, Maintainability,  Correctness, Safety 
An example of competitive metrics—size v/s performance and so on    

   
  b. What are the IC Technology available for digital circuit implementation? 

Explain the current state of art for this. (5) 
Answer: 
Full-Custom/Semicustom/PLD latest trends of technology node e.g 32 nanometer for FPGaA 

and 22nanometer in labs 
 
  c. Design process of a chip is itself quite complex and is constantly evolving. 

Discuss the steps in Design process and give an example of how it is being 
improved.   (6)  

Answer: 

 
Steps oin design Process page 17 Fig1.11 of Vahids book, 
Compilation/Synthesis 
Improvements in design process with use of libraries/IP 
Test/Verification 
High Level languages C to VHDL etc 
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 Q.3 a. Differentiate between timer, counter and watchdog Timer. (3) 
Answer: 
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  b. Given a timer structured with 16 bit up counter and a clock frequency of 10 

MHz, determine its range and resolution. (4) 
Answer: 
Solution: 

resolution = period = 1 / frequency = 1 / (10 MHz) = 1e-7 s 
range = 2^16 * resolution = 65536 * 1e-7s = .0065536 s 

= 0 to 6.5536 ms 
 
  c. Explain Pulse With Modulation Modulators with help of an example showing 

control of a DC motor using PWM technique.  (9) 
Answer: 
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 Q.4  a. What benefits are derived if we choose to implement systems functionality on 

a general purpose processor?  (4) 
Answer: 
Low unit cost of processor 
        Manufacturer can afford high NRE cost in processor design as it is amortized over large 
number of units . 
Only software need be written by the embedded system designer.  
  
  b. Define  (i) MIPS   (ii ) throughput    (iii) benchmarks with examples (3) 
Answer: 
Standard definitions of  (i) MIPS 
(ii ) throughput   w.r.t . Pipelined circuits 
(iii) Benchmarks with examples   e.g Dhrystone benchmarks 
 
  c. What forms the programmers view of a processor?  Give the fields that form 

part of an instruction. Explain with the help of an example. (3) 
Answer: 
Instruction Set view 
      Instruction parts 
Opcode   operands various combination 
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  d. Discuss the various addressing modes possible in a processor. (6) 
Answer 

 
Immediate 
Register direct 
Register indirect 
Direct 
Indirect                                     
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 Q.5 a. Explain and Compare direct mapping and fully associative mapping for 
Cache mapping.  (4) 

Answer: 
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Direct caches are easy to implement but may result in numerous misses if two or more words 
with same index are accessesd frequently 
Fully associative caches are fasr but comparison logic is expensive to implement. 
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  b. A given design with cache implemented has a main memory access cost of 20 
cycles on a miss and two cycles on a hit. The same design without the cache 
has a main memory access cost of 16 cycles. Calculate the minimum hit rate 
of the cache to make the cache Implementation worthwhile. (8)  

Answer: 
H = hit rate 
miss rate = 1-hit rate = 1-H 
avg. memory access cost (cache) < memory access cost (no cache) 
2 cycles * H + 20 cycles * (1-H) < 16 cycles 
2H + 20 – 20H < 16 
– 18H < – 4 
H > (4/18) = .22 = 22% hit rate minimum 
 
  c. Define and discuss NVRAM.   (4) 
Answer: 

 
      
 Q.6   a. Discuss the classification of port based and bus based I/O with further sub-

classification details.   (4) 
Answer: 
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  b. Discuss multilevel bus architectures with the help of an industry standard 

multilevel bus.  (4) 
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Answer: 
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  c. Discuss the IEEE 802.11 protocol standard for bus communication.  What 

are the protocols for wireless communication?  (8) 
Answer: 
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 Q.7 a. Define Tasks and Task States.  (4) 
Answer: 
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  b. What is a re-entrant function? What are its characteristics? What are the 

grey areas in re-entrancy?  Explain with example. (6) 
Answer: 
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  c. When is a task blocked?  What are the common issues of task state which are 

dealt by scheduler?  (6) 
Answer: 
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 Q.8   a. What is the basic task of queues mailboxes and pipes? Explain with an 

example how they help to improve execution time? What decides the choice 
from amongst them?  (6) 

Answer: 
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  b. What issues are involved in using queues in an RTOS?  (4) 
Answer: 
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  c. How is INTERRUPT ROUTINE code different from Task Code? For an 

INTERRUPT ROUTINE explain with a suitable example as to how it should 
work in an RTOS?  (6) 

Answer: 
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 Q.9   a. How do we select the optimum number of tasks a system work should be 

divided into?  (6)  
Answer: 
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  b. Give the pseudo code for a Task structure. Explain the pros and cons of it.

  (5) 
Answer: 
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  c. Saving memory and power are critical to an embedded system. Discuss 

methods for saving power in an embedded system.  (5) 
Answer: 
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