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1  Sheldon is looking to implement a real-time biometric class attendance system that will 
take the fingerprint of the students in the classroom and update the information in a 
separate server. 

 

  What will best serve his purpose, a microprocessor or a microcontroller? Explain your 
recommendation. 

(3) 

  Microcontroller suggested  1 

  Since real-time and portable application, use of microcontroller is preferable because 
microcontroller power consumption is less and the processing power required is less 
compared to what is available in a microprocessor. 

1 

 *  Proper description and flow of answer 1 

    

    

2  Eric wants to build a retro computer based on 8086. Before building the system, he wants 
to know some basics of the system. 

 

 a) Why is Bus buffering necessary in an 8086 based system? (2) 

  The  pins  need  to  be  buffered  in  order  to  overcome  fan  out.  The maximum 
capacity of 8086 before fan out is 10.  The fan out is due to the limit of current an output 
pin can supply. 

1 

    1 

    

 b) What is the function of BIU in 8086 microprocessor? (2) 

  Interfaces with the external world. 1 

  Works as the medium to connect Execution unit to I/O or memory 1 

    

 c) What are the registers available in 8086? (4) 

  

  

2 

   Explanation of each category. 2 
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 d) Draw the block diagram of 8086 microprocessor. (4) 

  

  

4 

  Fully drawn with maximum 1 minor mistake (4) 
For any additional mistakes marks will be cut. 
For any marks to be gained, at least EU and BIU has to be clearly separately drawn 

 

    

    

3  An 8086 system is operating at 5 MHz  

 a) Explain with proper diagram the simplified read cycle of 8086. (3) 

  

  

1.5 

  Proper explanation of what is happening 1.5 

 b) For the system what will be the time necessary for a mathematical operation to be done if 
it requires 50 instruction cycles. 

(2) 

  4 ×
1

5×106 × 50 =  800𝑛𝑠 ×  50 1 

  40 us 1 

    

SET: A 
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1  Leonard is looking to implement a home surveillance system that can monitor his house 
with security camera when he is not around. 

 

  What will best serve his purpose, a microprocessor or a microcontroller? Explain your 
recommendation. 

(3) 

  Microprocessor suggested  1 

  Processor intensive task and the system will not be mobile, so use of microprocessor is 
better. 

1 

 *  Proper description and flow of answer 1 

    

    

2  Eric wants to build a retro computer based on 8086. Before building the system, he 
wants to know some basics of the system. 

 

 a) Why is decoder and latch needed to implement a system based on 8086? (2) 

  Since the address and data bus are multiplexed in 8086 to reduce the number of pin 
required for 8086 IC, before 8086 can be used with memory or I/O interfaces, their 
multiplexed bus must be demultiplexed.  

1 

  The necessity of demultiplexing may not be obvious at the first look. But since 
Memory and I/O require that the address remains valid and stable throughout a read or 
writes cycle, if the buses are multiplexed, the address changes at the memory and I/O, 
which causes them to read or write to different location. 

1 

    

 b) What is the function of an ALU in an 8086 microprocessor? (2) 

   The Main brain of the microprocessor 1 

   Does all the mathematical and logical operation of the microprocessor. 1 

    

 c) What are the registers available in 8086? (4) 

  

  

2 

   Explanation of each category. 2 

    

    

SET: B 
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 d) Draw the block diagram of 8086 microprocessor. (4) 

  

  

4 

  Fully drawn with maximum 1 minor mistake (4) 
For any additional mistakes marks will be cut. 
For any marks to be gained, at least EU and BIU has to be clearly separately drawn 

 

    

    

3  An 8086 system is operating at 5 MHz  

 a) Explain with proper diagram the simplified write cycle of 8086. (3) 

  

  

1.5 

  Proper explanation of what is happening 1.5 

    

 b) For the system what will be the time necessary for a mathematical operation to be done 
if it requires 750 instruction cycles. 

(2) 

  4 ×
1

5×106 × 50 =  800𝑛𝑠 ×  750 1 

   600 us 1 

    

 

SET: B 


