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Question 1 (15 marks)


	1.1. In the context of a PIC processor explain the purpose and meaning of the following terms:


	1.1.1. Control Unit

	1.1.2. Interrupts

	1.1.3. Memory hierarchy

	1.1.4. DMA

	1.1.5. PWM

	(5 Marks)

	

	1.2. Explain the concepts of a high-level programming language, assembly language, and machine language.

	(2 Marks)

	

	1.3. PIC processors are known as RISC devices. Explain what CISC and RISC architectures are and compare their applications.  

	(2 Marks)

	

	1.4. Explain the principles of stack and queue.

	(2 Marks)

	

	1.5. Write the truth tables of Active “HIGH” Tri-state Buffer and Active “LOW” Inverting Tri-state Buffer

	(4 Marks)

	

	
Question 2 (10 marks)


	2. Explain the function of each component (labelled from 1 to 10) in Figure 1.


	[image: ]

	Figure 1 PIC Microcontroller Architecture

	(10 Marks)

	
Question 3 (10 marks)


	3. Microcontrollers are often required to transfer data between themselves and peripheral   devices.

	3.1. List Five I/O control methods.

	(2 Marks)

	

	1.1 
2.1 
3.1 
3.2. Explain the differences between SPI and I2C interfaces.

	(2 Marks)

	

	1. 
2. 
3. 
3.1. 
3.2. 
3.3. A CPU with interrupt I/O is busy servicing a disk request. While the CPU is midway through the disk-service routine, another I/O interrupt occurs.


	a) What happens next?

	(2 Marks)

	

	b) Is it a problem?

	(1 Marks)

	

	c) If not, why not? If so, what can be done about it? 

	(3 Marks)

	

	

	

	
Question 4 (5 marks)


	4. In 1976, Gene Amdahl recognized the interrelationship of all components with the overall efficiency of a computer system. He quantified his observations into a formula which is now known as Amdahl’s Law.


	4.1. State Amdahl’s Law in words.

	(1 Mark)

	

	4.2.  State Amdahl’s Law in formula.

	(1 Mark)

	

	4.3.  Two options to update your PC, 1) a processor array upgrade: 50% faster and costs £10000. 2) Disk drive upgrade 150% faster and costs £7000. Which option is better? Assume that most of your daytime processes spend 70% of their time running in CPU and 30% waiting for service from the disk. Show your workings.

	(3 Marks)

	


	

	

	[bookmark: _GoBack]Question 5 (10 marks)


	5. USB is an industry standard developed in the mid-1990s that defines the cables, connectors, and communication protocols used for connection, communication, and power supply between computers and electronic devices.


	5.1. State what USB stands for.

	(1 Mark)

	

	5.2. List Four different data transfer modes supported by USB.

	(2 Mark)

	

	5.3. List data rates (Maximum speed) of different USB versions (USB1.0, 2.0, 3.0 and 3.1).

	(2 Mark)

	

	5.4. USB achieves its plug-and-play feat through publication of device driver software and a host-device protocol that associates devices with their respective drivers. Several steps must take place when a device is plugged into a host system. List these Five steps.

	(5 Mark)
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