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Course Objectives: 

·  To learn  about HDL 

·  Acquire  the knowledge  of designing  sequential  machines  using 

ASM 

·  Asynchronous  sequential  machine   design,  races  and  hazards 

·  Synchronous  design  using PLD’S   and GAL’S 

Course Learning Outcomes: 

·  Able to use HDL for digital design 

·  Easily design involving synchronous/  asynchronous  machine without 

hazards  and races. 

·  Two  level implementation  of digital logic  using  PLD’S,  GAL’S  and 

FPGA. 

UNIT - I  (12 hours) 

VHDL 

Design  Flow,  Program  structure,  Types  and  Constants,  Structural  Design 

E lem en t s,   D ataf lo w  D esig n  E lem en t s,  Beh avior al  D es ign  Elemen ts, 

Functions  and  Procedures,  Libraries  and  Packages. 

 
UNIT - II  (10 hours) 

Design of Digital systems 

ASM charts,  Hardware description  language  and control sequence  methods, 

Reduction  of  state  tables,  state  assignments.  Sequential  circuit  design: 

design  of iterative  circuits,  design  of sequential  c ircuits  using  ROMs  and 

PLAs, sequential  circuit design  using  CPLD,  FPGAs. 

 
UNIT - III  (9 hours) 

Asynchronous sequential machine 

Fundamental  mode model, flow table, state reduction,  minimal closed covers, 

races, cycles and hazards. 

 

UNIT - IV  (10 hours) 

Programmable  logic 

ROM, PLA, PAL, PLD, PGA – Features, programming  and applications  using 

complex  programmable  logic devices Altera series – Max 5000/7000  series 

and Altera FLEX logic – 10000  series CPLD, AMD’s – CPLD (Mach 1 to 5); 

Cypres  FLASH  370 Device Technology,  Lattice  pLSI’s Architectures  – 3000 

Series – Speed  Performance  and in system  programmability. 
 
 
 
UNIT - V  (9 hours) 

FPGAs 

Field Programmable  Gate Arrays – Logic blocks, routing architecture,  Design 

flow, Tec hnology  Mapping  jfor  FPGAs,  Case  studies  – Xilinx  XC4000  & 

A LTER A’s  FLE X  800 0/ 100 00  FP GA s :  AT  &  T  – ORC A’s  ( Op t im ized 

Reconfigurable  Cell Array): ACTEL’s – ACT-1,2,3 and their speed performance 

 
TEXT BOOKS: 

1. Joh n  F  W ak er ly,  “Digital  D esig n  Pr inciples  an d  Pr ac t ic es ”,  P earson  

Education,    2002 
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