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A. Aho, M. Lam, R. Sethi, J. Ullman, Compilers: Principles, Techniques, and Tools,
2nd Edition, Addison Wesley, 2007.
D. Grune, H. Bal, C. Jacobs, K. Langendoen, Modern Compiler Design, John Wiley, 2001.
J. Trembly, P. Sorenson, Theory and Practice of Compiler Writing, McGraw Hill, 1985.
C. Fisher, R. LeBlanc, Crafting a Compiler with C, Benjamin Cummings, 1991
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This course provides coverage of steps in design flow of digital circuits with more emphasis on
programmable logic devices. It covers topics including Field Programmable Gate Array (FPGA)
architecture, modeling digital designs (using VHDL), synthesis, writing synthesizable VHDL codes,
writing test benches and verification.

985,

Introduction (3 session)
° FPGA Architectures (5 sessions)

) Programming Technology
Function Generator
Clusters
Embedded Memory
Embedded Computation Blocks
Routing
FPGA Structures
. Modeling Digital Design (7 sessions)
Overview of HDLs
Basic Language Constructs
Concurrent Signal Assignment Statements
Sequential Statements
Hierarchical Design in VHDL
Parameterized Design
° Synthesis of VHDL Code (6 sessions)
Combinational Logic Implementation
Sequential Logic Synthesis
Finite State Machines Synthesis
VHDL synthesis flow
Timing considerations
° Writing Testbenches (3 session)
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° Introduction

° Testbench Architecture

° Stimulus and Response
° Design Constraints (3 sessions)

° Architecturing Speed

. Architecturing Area

. Architecturing Power

° VHDL for Low Power
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C. Maxfield, “The Design Warrior’s Guide to FPGA”, Newnes, 2004.
P. Chu, “RTL Hardware Design Using VHDL: Coding for Efficiency, Portability and
Scalability”, John Wiley & Sons Inc., 2006.
G. D. Micheli, “Synthesis and Optimization of Digital Circuits”,
Architecture and CAD for Deep-Submicron FPGAs
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' Computer arithmetic

" Instruction set architecture (ISA)

" Datapath

¥ Single-cycle

® Multi-cycle

* pipelined

" busses

* Hardware Description Languages (HDLs)
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1. D. A. Patterson, and J. L. Hennessy, “Computer Organization and Design: The
Hadrware/Software Interface”, Third Edition, Morgan Kaufmann Publishers, 2005.

2. D. A. Patterson, and J. L. Hennessy, “Computer Organization and Design: The
Hadrware/Software Interface”, Fourth Edition, Morgan Kaufmann Publishers, 2008.
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1. W. Stallings, “Computer Organization & Architecture: Designing for Performance”, 8"
Edition, Pearson Education Inc., 2010.

2. L. Null and J. Lobur, “The Essentials of Computer Organization and Architecture”, Second
Edition, Jones and Bartlett Publishers, Inc., 2006.

3. V. P. Heuring and H. F. Jordan, “Computer Systems Design and Architecture”, Second
Edition, Prentice-Hall, Inc., 2004.

4. M. Mano, “Computer System Architecture”, Third Edition, Prentice-Hall, Inc., 1993.



Z. Navabi, “Verilog Digital System Design”, McGraw-Hill, 1999.

B. Parhami, “Computer Arithmetic: Algorithms and Hardware Designs”, Oxford University
Press, Inc., 2000.

J. H. Hennessy and D. A. Patterson, “Computer Architecture: A Quantitative Approach”, 4™
Edition, Morgan Kaufmann Publishers, 2007.

Jean-Loup Baer, ‘“Microprocessor Architecture: from simple pipelines to chip
multiprocessors”, Cambridge University Press, 2010.



b ools Ll
(Y¥VoY\E)

Data Communication

Af&!}s #’}

.fr'(u) -y ,.Jqu’ fy

eler 585 — g 3S31 wy C‘Jb

— =T —

e s ol S 5 e Sl sl a5 esls Jlanl gl Al ol 4l V'”AL“ B a s
s b et e aalie el B3 (sl St oo JUEEH sa (S50 b das e 5]l pealie 5 Lo (55055
LQ)\.KJS 6\.& J«j)}?l.ﬁ)‘ 6& Jgjﬁj’ gJuﬁJ ‘_;tha.?ucm‘ t;ﬂLa cd‘fjua}f.?p:ﬁué\b JL\.»:)' 61.&

'J“i'ul}}uféf’adﬂ)st;ﬂ'bé

Sl g0 55
Sl s el L35 LS e
OSL TCPIP LSSy g lans @
JUS s b Jast g Jlazs 5 S JUT gl osls Jual @
o 3 s JEEl gl Sl @
G S ol S
Jizes I — Jsws o3ls O
ST UK — Jzms o3ls O
Jlious I — S LT esls O
S T JEr — Jlus esls O



o gl ols JUisl gls S5 @
O3S 5 035l Jisl 0
L@JTW}&)L«:)KJ;Y}\AUG} o]
ol Jlail J 28 sls [Ty, @
s Jzs O
o=dxs 0
HDLC .., ©
Spesly Al o
S s Sy AL O
055 Ol s Seeesly AL O
bl Ole ot Sy Al O

byl e
aju'f. Z)t.;.q...«:}g').ljoﬁ 0
eﬁ.}\/ (:jg)\:ﬁ 0
6 pe 4 pso0kl O
"L'a‘@"f

1. Data and Computer Communications, Eighth Edition by William Stallings, 2007, Prentice
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1. Betty Joan Salzberg, “File Structures: An Analytical Approach”, Prentice-Hall, 1988.
2. Michael J. Folk, Bill Zoellick, Greg Riccardi, “File Structures: An Object-Oriented Approach
with C++”, 3rd edition, Addison-Wesley Longman Publishing Co., Inc, 1997.
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4. C. Manning, P. Raghavan, and H. Schiitze ,”Introduction To Information Retrieval”,
Cambridge University Press, 2008.
5. Ricardo Baeza-Yates and Berthier Ribeiro-Neto,”Modern Information Retrieval”, Addison

Wesley, 1999
6. Gio Wiederhold, “File Organization for Database Design”, Mc-Graw Hill, 1988.
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1. R.W. Sebesta, Concepts of Programming Languages, 7™ Ed, Pearson, 2006

2. ThW' Pratt and M.V.Zelkowitz, Programming Languages: Design and Implementation,
4™ Ed, 2000
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1. Rabaey," Digital Integrated circuits", A design Perspective
2. Hodges, " Analysis and design of digital integrated circuits"
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1. Richard Johnsonbaugh, Discrete Mathematics 6th ed. Macmillan. ISBN 0-13-045803-1, and

companion web site.

2. Ralph P. Grimaldi, Discrete and Combinatorial Mathematics: An Applied Introduction 5th ed.

Addison Wesley. ISBN 0-201-72634-3
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4. Kenneth H. Rosen, Discrete Mathematics and Its Applications 6th ed. McGraw Hill. ISBN 0-

07-288008-2, and companion web site.
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1. J.W. Nilsson, "Electric Circuits", 8" Edition, Addison-Wesley, 2008.
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