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1. Introduction

The objective of the one-month summer assignment was two fold. One was to complete the development of the lab guide/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 the revision of the complete set of experiments, and testing them, and writing up instruction and requirements for students. Other related tasks included  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 the assignment 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.

2. Work Accomplished Thus far

Reporting of the accomplished and completed work will be divided into three phases. The first two phases will highlight the completion of tasks towards the first objective (pertaining to Digital Logic Design Laboratory), and the third phase will be pertaining to the work completed towards the establishment of the Design Automation Laboratory. Below we detail the work during the first phase.

2,1 Phase I: 

The work accomplished will be divided into three parts. (1) Document Preparation. (2) Hardware/Software installation on newly procured PCs and their testing, and finally (3) procurement of new PC cards that will enable emulation of Logic Analyzer and Oscilloscope on the PC.

Document Preparation: As a first step, the Lab Guide to be given out to the students during the first week was prepared and finalized. The old lab guide had to be substantially edited to enable use of the new Pentium IV PCs and the fixes/patches that have been installed to run the older versions of the software. (See Appendix A for lab guide).

Hardware/Software Installation: The use of FPGA software on new machines was a significant problem. It turned out that new Xilinx FPGA software doesn’t completely support the FPGA board that we had already purchased. The old software that was being used on Pentium-II class machines with Windows-98 could not be installed on Pentium-IV machines. Similarly, the stable version of Windows, Windows-XP, was not supported by our original FPGA software. The students could not use the software at their home Windows XP, Pentium IV machines. Similarly, the software could not be installed in the general purpose computer labs that are using the latest version of Windows on Pentium-IV machines. This created serious consequences for lab improvement efforts. Earlier, because of such and other problems, the students were unable to complete their pre-labs and thus the lab had to be opened in evenings. This required dedicating someone to look after the precious equipment in the lab. 

The problem was carefully addressed and need was felt to utilize the investment done on the boards and lab manual. This required finding alternatives. The new line of Xilinx software was explored but was found out to be incompatible with our requirements. It necessitated further research on using the old software. The Xilinx online support described changes in installation procedure for overcoming installation problem. The modifications enabled installing the software on Windows XP but the software was unable to perform the final step of downloading the design on the FPGA. This was due to new parallel-port protocols found in Windows XP. We then tried using newer version of Xilinx software for design downloading. However, using both the versions of Xilinx software simultaneously resulted in Windows registry conflicts. A unique method of run-time registry reconfiguration was then used in order to use the newer version along with the older one. Thus, we were finally able to use our existing resources on latest machines without any additional cost. The efficiency of the lab has increased manifolds.

Another problem associated with the old COE 200 lab was the lack of space. The lab was re-setup in a new environment and all hardware/software installed; currently there are 17 stations active.

The use of software in teaching increases the chances of cheating. The students could reuse designs of other students saved on the same machine. This problem was addressed by storing image of hard disks on network. These images can now be restored before a lab, erasing all the contents previously stored on the machine. This also helps maintaining the installation problem-free, a problem that frequently hampered smooth flow of lab in the previous semester.

The use of new flow and other improvements discussed so far required modifications in lab guide. The new flow and necessary improvements have been incorporated in lab guide.  Further, regular input is being sought on the lab guide and on the set of experiments. A feedback form has been designed and is being distributed to all students for their input on improvements to any documentation or procedures pertaining to the experiments (see Appendix B for feedback form). 
Finally, the FPGA boards were fixed on hard wooden boards for their safety during handling. This not only helped to improve physical safety of the FPGA boards but also reduced chances of damage of electronic devices on the FPGA-board due to electrostatic discharge. An additional switch has now been provided on the board to control power supplied to the board. This helps in easily turning off power to the boards, thereby increasing their life as well as of power supplies. Moreover it also helps in reducing chances of cheating by erasing any left over projects in FPGA memory.

Procurement of Additional Cards and Devices: Emulation of Digital Logic Analyzer on the PCs and use the PC as a digital Oscilloscope are under investigation. Once suitable products are identified, a purchase order will be placed. Wrist bands to avoid electro-static hazards are also being purchased.  

3. Summary

Work accomplished thus far includes the preparation of a lab guide that has been distributed to students, the installation of all software required to run the logic design laboratory, and the preparation of purchase orders to procure extra cards to emulated measurement devices on the PCs. Two appendices are attached (Appendix A: Feedback form, and Appendix B: Lab Guide).
