
 

Rationale 

The course introduces the concepts and physical procedures involved in the design, integration and 

manufacture of semiconductor devices and circuits. The course teaches fundamental design 
principles and simulations of hands-on experience in fabricating integrated circuits based on silicon 

technology but extendable to other materials. By the end of the course, the students should 

understand the broad aspects of semiconductor processing for integrated circuits and various 

junction devices, including testing and evaluation, concepts of yield, lab procedures including safety, 

assembly and packaging. 

Course Objectives 

By the end of the course students should be able to: 

• Be conversant with the terminology and theory involved in the design and fabrication of 

semiconductor devices. 

• Know the processes for the design, large scale integration and manufacture of semiconductor 

devices. 

Detailed Course Content: 

Terminology: [12 Hours] 

wafers, masks and photolithography; Diffusion; Dopants, and metals. Integrated n-channel, silicon- 

gate MOSFET; A CMOS transistor pair design; Bipolar technologies: npn epitaxial silicon bipolar 
transistor; Schottky diodes; resistors; 

 

Large-scale integration (LSI): [33 Hours] 

MOSFET gate-array USIC; Fabrication processes: silicon diode growth by dry oxidation; ion 

implantation; forming the poly-silicon gates; insulation; and contact windows; metal removal by 

reactive ion itching (RIE); and wire bonding. Very large-scale Integration: Advantages of integration 

and problems associated with integrated circuits. 

Learning Outcomes 

• Identify some contributors to VLSI and ASIC design and relate their achievements to the 

knowledge area. 

• Define a semiconductor. 

• Explain the difference between MOS and CMOS transistors. 

• Define a sequential circuit. 

• Identify some memory devices related to VLSI circuits. 

• Define the meaning of a chip. 

• Give an example of an ASIC chip design. 

• Describe how computer engineering uses or benefits from VLSI and ASIC design. 

• Understand the current carrying mechanism and the I/V characteristics of intrinsic and 

doped semiconductor materials. 

• Understand how these quantities reflect the ability of the inverter to operate in the presence 

of noise. 

• Understand how changing the configuration of the inverter and the MOSFETS that make it 

up changes the VTC and thus the inverter's operation. 

• Understand the method to perform circuit design for CMOS logic gates. 

• Understand the techniques, such as Euler paths and stick diagrams, used to optimize the 

layout of CMOS logic circuits. 

• Understand how the size for each transistor in a CMOS logic gate can be determined. 
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• Understand how to use charge storage (capacitance) and feedback to store values in CMOS 

logic. 

• Understand the circuit design, functionality, advantages, and disadvantages of dynamic 

latches in CMOS. 

• Understand how we organize memory systems and why we do not typically organize them 

in the most simplistic arrangement such as in a one-dimensional word array. 

• Understand the basic steps of photolithography, its limitations, and how that determines 

minimum line width and device sizes. 

• Understand the processing steps required for fabrication of CMOS devises and the general 

results of each step. 
 
Method of Teaching /Delivery 
The course will be taught by using lectures, tutorials and assignments. 

Mode of Assessment 

Assignments, tests and final examination. Their relative contributions to the final grade are : 

Requirement Percentage contribution 

Course work (Assignments, tests) 40% 
Final examination 60% 

Total 100% 
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