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Abstract
Technological developments have revolutionized the way today’s industry develops digital systems.  From large bulky systems consisting of number of discrete integrated circuit (IC) components connected through a labyrinth of interconnections, the modern trend is to develop complete systems on a chip (SOC).  Computer Aided Design (CAD) tools and devices like Field Programmable Gate Arrays (FPGAs) have led to this radical transformation in the design process.  The department of Computer Engineering is thus considering introducing this state of art digital design process in its curriculum.

Introduction

The widespread use of digital devices compounded with their increasing complexities and reduced time to market window have given rise to automated computer aided digital design practices.   Computer aided design (CAD) techniques have significantly simplified the design process taking care of numerous iterative and tedious details that budgeted most of the man-hours required for a project.  Thus today’s designer cares more on the design aspects leaving the computer to solve rest of the subtleties.  Needless to say, the pervasive digital revolution was inconceivable without the use of CAD techniques.

Observing the need, most of the universities now offer programs at various levels to develop their students’ expertise of this advanced technology.

The Department of Computer Engineering at King Fahd University of Petroleum and Minerals is similarly considering introducing computer aided design practices in its curriculum to enrich its program and to impart state of the art technology to its students.  Its second level digital design lab is ideally suited to initiate such an exercise.  Its implementation would enable the students to practice digital design concepts using CAD tools and Field Programmable Gate Arrays (FPGAs).  Thus we need to completely revise our existing Digital Logic Design Lab and transform it into a Logic Design and FPGA Lab.

Objectives

The objective of this assignment is two fold. One is to complete the development of the lab manual for the Digital Logic Design Course (COE 200), taking as input the feedback received from the various colleagues on a current draft document. This will involve development of a complete set of experiments, and testing them, and writing up instruction and requirements for students. Other related tasks will involve testing the various FPGA boards already procured, installation of software, and purchase and installation of related equipment such as Logic Analyzers, Digital Oscilloscopes, etc.

The second part of this work involves the establishment of the Digital Design Automation Laboratory. This task directly falls in one of the core areas of our department, and this facility will be a launch pad for research for our PhD students who soon will be selecting research topics for their dissertation. Workstations have been procured, tools will be analyzed, installed, and a complete setup is expected by the end of the assignment for both faculty on funded projects, and PhD students to start their research and development activity.

Benefits

The first and foremost beneficiary from FPGA Lab would be the undergraduate students.  They will not only be learning the contemporary digital design process but computer automation will save lot of their time that previously used to spent on interconnections and manual verification.  Thus, the students will now be more focused on design aspects and can concentrate on much larger sized problems that previously were unrealizable.  This convenience will translates into development of upwardly revised set of experiments compatible with most university labs taught at this level; significantly strengthening students’ concepts that they acquired during course work. 

The knowledge of Computer Aided Digital Design gained by the students would help them better prepared for advanced digital design courses like COE-405.  As they will be already familiar with the tools, they can then easily integrate their experiences learned in this lab to make more sophisticated designs using Hardware Description Languages (HDLs) like VHDL.  The same benefit can be perceived for graduate core course, COE-591 (High Level Synthesis of Digital Systems), a core course in the revised curriculum that again deals with digital designing using more sophisticated tools.  Thus FPGA Lab would serve as foundation for higher course and lab work in the field of Design Automation of Digital Systems.

Another prominent advantage of FPGA lab would be training of the faculty.  Faculty would be trained in state of the art tools and methodology that today’s industry employs to design digital devices. Last but not the least, the university would be saving huge amount of money that it is currently spent annually in procurement of digital ICs required for Digital Design Labs.

Management Plan

The proponent will be solely responsible for the delivery of both the tasks. A research assistant will be required to assist in installation and experimentation.
Preliminary Work

The preliminary work includes procurement and testing of tools, faculty demonstration and development of lab guide.   The lab guide finalized will be meant to serve as an absolute reference for beginners detailing entire design process with suggestive snap shots wherever required.  

Deliverables and Duration
Deliverables include the complete establishment of a design laboratory with all machines (both SUN Stations and PCs) running installed software, a set of over fifteen lab experiments and a complete lab guide.  The work will be completed as a summer assignment during the Term 023.
