
Marks: 90 

Instructions: 

Indian Institute of Technology, Kharagpur 
Mid-Semester Examination 

Embedded Systems (CS60087) 
Number of Students:75 Time: 2 hours 

o Answer all questions. All answers must be concise. Unnecessarily lengthy answers and those that 
exceed any sentence limit that has been mentioned in the questions would be penalized. 

o No.further clarifications on any of the questions shall be given. If you wish, you can make suitable 
assumptions regarding a question, but you must clearly write down your assumptions.· 

1. Answer all the following questions. Answer to each question should not exceed two or three short 
sentences. [5X7=35] 

a. What is the role of JT AG in a SoC or a PCB mounted microcontroller system in an embedded 
application design? 

b. while using an ARM core in a SoC that you are designing for developing for an innovative 
toy, would you nt;ed it in the form of a "soft core IP" or "hard core IP"? Explain your answer. 

c. Starting with the RTL specification, mention (only name) the main steps through which an 
ASIC for an embedded system is realized. 

d. Using one or t~'O sentences differentiate between static and dynamic· power dissipation in 
modem embedded processors. Briefly explain which type of dissipation is at present the dominant 
one apd why. 

e. Commercial microcontrollers are being designed and implemented using which type of 
technology: full custom or semi custom? Explain your answer. 

f. Explain how in a USART clock recovery takes place during asynchronous data reception. 

g. Mention an example embedded system application which can be meaningfully developed usi'lg 
a general purpose processor. Give reasons as to why a microcontroller, ASIP, or SoC would not be 
appropriate. 

2. Considering that 8051 microcontroller has neither data nor address pins, explain using a 
schematic diagram how an external DRAM memory module can be connected to it. [5] 

3. Suppose you are developing a microcontroller-based small embedded application Using a 
suitable schematic diagram explain how an LED can be interfaced to the microcontroller. You can 
consider any microcontroller such as 8051. [5] 
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4. Identify at least three processing activities that are needed in the typical operation of a laser 
printer. Should the processor for use in a laser printer be an ASIC, ASIP, FPGA, or SoC? Briefly 
justify your choice using at most one or two or three sentences.· [3+1+2] 

5. Write synthesizable Verilog description (may or may not be structural) of a module that would 
check if any of its eight input bit values is 0, and would set the output wire Z to 1 if any input bit 
value is 0; and set Z to 0 otherwise. A logic gate representation for the same is shown in the 
following. [5] 

A[O) 
A[l] .---~ 
A[2] 
A(3) 
A[4] 
A(S] 
A(6] 
A(7] 

6. Identify at least three important reasons as to why USB has by now largely superseded RS-232 
based interfacing of peripheral devices in embedded applications. Considering that UARTs 
continue to be supported on many embedded hardware, explain any specific situation that is 
handled advantageously by a UART as compared to a USB. [3+2] 

7. Identify at least four important architectural differences between a DSP and a microcontroller. 
Using two or three sentences explain how these feature differences help DSP achieve efficient 
signal processing. Identify at least one application for which using an ASP (Analog Signal 
Processor) would be advantageous as compared a DSP. [4+3+2] 

8. Using a block diagram explain how programmability of FPGA is achieved. That is, how can the 
individual logic blocks be programmed to realize any required logic function and how can the 
co~ections among logic blocks are made programmable. (5+5] 

9. What do you understand by platform-based SoC design? Draw a suitable architectural block 
diagram for a platform design using AHB and APB, briefly point out the roles played by AHB 
(AMBA High performance Bus) and APB (AMBA Peripheral Bus) in a platform-based SoC. 

[2+5+3] 

-------- The End -------
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