EL 310 - Hardware Description Languages

Fall 2003

This is a 4-credit, introductory course on the use of VHDL for the design, synthesis, modeling, and testing of VLSI devices. VHDL is an IEEE standard that is used by engineers to efficiently design and analyze complex digital designs. The other most commonly used HDL, Verilog, is also introduced within the scope of this course.

Catalogue Data:  Hardware Description Languages, Introduction to hardware description languages; VHDL fundamentals, behavioral and structural models; syntax and basic rules; design entry; behavioral simulation; logic synthesis and synthesizeable code development; design mapping to standard cells and/or field programmable gate array (FPGA).

Prerequisite: The class is open to any undergraduate students, who have previously taken CS 303 – Logic and Digital System Design - and scored minimum grade of D.


Instructor:
Erkay Savaş



FENS 1098, x9606, erkays@sabanciuniv.edu
Schedule: 
T 08:40 – 09:30, FENS G035



F 08:40 – 10:30, FENS L045



T 12:40 – 14:30, FENS 1062 (Lab)   

Textbook:
Sudhakar Yalamanchili. Introductory VHDL: From Simulation to Synthesis. Prentice Hall, 2001.
Reference: 
Jayaram Bhasker. A VHDL Primer. Prentice Hall, 1999.

Mark Zwolinski, Digital System Design with VHDL, Prentice Hall, 2000.

Weng Fook Lee. VHDL Coding and Logic Synthesis with Synopys®. Academic Press, 2000.

Weng Fook Lee. Verilog Coding for Logic Synthesis. Wiley Interscience, 2003.

Jayaram Bhasker. Verilog HDL Synthesis: A Practical Primer. Star Galaxy Publishing, 1998. 

Tentative Outline

· 1st week: Introduction, Logic Overview

· 2nd week: Modeling Digital Systems, Simulation versus Synthesis 

· 3rd week: Basic Language Concepts: Simulation, Basic Language Concepts: Synthesis

· 4th week: Modeling Behavior: Simulation

· 5th week: Design with ASM Charts

· 6th week: Synthesis with Process Construct - I

· 7th week: Synthesis with Process Construct - II

· 8th week: Modeling Structure

· 9th week: Sub-Programs, Packages and Libraries

· 10th week: Basic I/O

· 11th week: MIPS32 Architecture
· 12th week: Complex Sequential System Design

· 13th week: Memory Models
· 13th and 14th weeks: Miscellaneous: High-level synthesis, RTL synthesis, Asynchronous design, Behavioral design and synthesis, VHDL Standards, Verilog 

Student Responsibilities (tentative)

· Lab & Homework assignments: There will be around six laboratory and/or homework assignments. You will be required to use VHDL for most of the lab assignments and Verilog for the rest. 
· EL 310 class projects: In addition to lab and homework assignments, the students are required to work on a big development project. Students may propose a project even though assigning class projects is normally the responsibility of the instructor.

Students may work in groups. Student’s proposals are subject to instructor’s approval. It is essential for students to meet time schedule of the projects. Project groups must provide a demonstration of their work. During the demonstration, all the project members must be present.

Tentative Grading

Midterm exam



25% 

Final exam



35%

Lab Assignments 


20% 
Project




20%

Class Website:          http:// people.sabanciuniv.edu /~erkays/el310/el310.htm 
