NEW JERSEY INSTITUTE OF TECHNOLOGY

DEPARTMENT OF ELECTRICAL & COMPUTER ENGINEERING

SPRING 2009
COURSE OUTLINE
ECE 698 LABORATORY FOR DIGITAL SIGNAL PROCESSING WITH FIELD PROGRAMMABLE GATE ARRAYS

COURSE DESCRIPTION:

Field Programmable Gate Arrays (FPGAs) have become an industry standard to implement popular digital signal processing (DSP) and other algorithms in firmware. Many DSP algorithms previously implemented using application-specific integrated circuits (ASICs) and programmable digital signal processors (PDSPs) are now replaced by FPGAs. On the other hand the DSP hardware design has been moving from graphical design tools to hardware description language (HDL) that led by Verilog and VHDL and both of these languages seem to be well suited for DSP with FPGA. This course first introduces today’s FPGA technology, the design tools for the state-of-the-art DSP algorithms and systems. Then it focuses on computer arithmetic including possible number representations for DSP with FPGA like distributed arithmetic (DA) and CORDIC algorithm. Finally, there will be a set of DSP implementation spanning from finite impulse response (FIR) and infinite impulse response (IIR) filters to wavelet processors with two-channel filter banks. As a parallel track to the typical two students based laboratory groups performing experiments together, each student will have an individualized “term project” assignment for the course.

TIME: Thursday, 2:30-5:30PM
PLACE: 204FMH

INSTRUCTOR: Prof. Ali Akansu [akansu@njit.edu http://web.njit.edu/~ali]

PREREQUISITES: ECE 640 Digital Signal Processing
(Students are encouraged to bring in their laptops to the lab.)
TEXTBOOK: U. Meyer-Baese, Digital Signal Processing with Field Programmable Gate Arrays. 3rd Edition, Springer, 2007.

SUPPLEMENTARY MATERIAL:

I. Educational:

a) Book: I. Koren, Computer Arithmetic Algorithms. 2nd Edition, A.K. Peters, 2002.
http://www.ecs.umass.edu/ece/koren/arith/
b) VHDL Tutorial

http://www.seas.upenn.edu/~ese201/vhdl/vhdl_primer.html
II. Hardware & Downloads: 

a) ALTERA Web Site
http://university.altera.com/materials/unv-dev-edu-boards.html
b) TERASIC Web Site for DE2-70 Board and Downloads

http://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&CategoryNo=39&No=226
c) ALTERA Laboratory (Dr. U. Meyer-Baese)

http://www.eng.fsu.edu/~umb/
http://hometown.aol.de/uwemeyerbaese/index.html
COURSE OUTLINE:

1. Laboratory Orientation, QUARTUS II and License Set Up

2. FIR Digital Filters

3. IIR Filter Design Implementation

4. Two-Channel Orthogonal Filter BankLattice Implementation

5. Radix-2 Length-8 DFT Implementation for Cooley-Tukey Algorithm
6. Rectangular and Number Theoretic Transforms
7. Error Control and Cryptography

8. Modulation and Demodulation

9. LMS Algorithm

10. CDMA Communications Transceiver (Sample Term Project)
11. Individual Lab Projects

12. Project Presentations

REQUIREMENTS:

1. Each lab group consists of two students. Each group submits one report for each experiment one week after the completion of an experiment. There will be a group leader for each experiment who is accountable for the completion of the experiment in full including the submission of the lab report.

2. Lab reports must be prepared in a professional presentation style. No late reports will be accepted.

3. Each student defines a “Term Project” by the end of the sixth week of the semester. The term project topic must be agreed by the instructor. The students are expected to work concurrently on their individual term projects along with the experiments of the laboratory.
4. Each student must make his/her “Term Project” presentation during the last class of the semester.

GRADING POLICY:

50% Experiments & Reports

50% Term Project
