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Leveraging Advances in Technology

0.1

1

10

100

1000

10000

1980 1985 1990 1995 2000

M
IP

S

10,000x Performance 

Increase!

Ease of Use

Windows 

Plug-in-Play

1981

4.77 MHz

64 kB RAM

5.25" FD, 160 kB

Monochrome

$3,000

2007

2.0 GhZ Dual

2GB RAM

120 GB HD

48X CDRW

1 GB Ethernet

XGA, 64 MB

$1,400



ÅHigh Performance 16/32-

bit Processor enables next 

generation embedded 

applications

ÅEasy to use 

Tools Increases developer 

productivity

Industrial Embedded Processors

Analog Devices

Texas Instruments

Freescale



FPGAs: Another Embedded Processor

ωReconfigurable

ωTrue parallelism

ωHigh Determinism

ωIndependent operation

ωUnique functional cores 

or IP cores



What is an FPGA?

ÅWhat it is

ïField-programmable gate array

ïA silicon chip with unconnected 
gates

ïUser can define and re-define 
functionality

ÅHow it works

ïDefine behavior in software

ïCompile and download to the 
hardware

ïHardware implementation of code

http://www.xilinx.com/


Implementing FPGAs

I/O Blocks

Programmable
Interconnects

Logic
Blocks



Decision Making in Software
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Decision Making in Hardware
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VHDL Framework & Syntax

ÅVHDL Description of Logic Blocks is split into 

ïEntities 

ÅDefines the Inputs& Outputsof a design

ÅSimilar to a declarationof a function in C, C++

ïArchitecture

ÅDescribesthe logicbehind the entity

ÅSimilar to a descriptionof a function in C, C++



library ieee; 

use ieee.std_logic_1164.all; 

ENTITY Single_Adder IS PORT

( 

A, B: IN std_logic ; 

S, C: OUT std_logic

); 

END Single_Adder; 

ARCHITECTURE Architecture_SingleOF Single_Adder IS 

BEGIN

S < =  A xor B;

C < =  A and B; 

END Architecture_Single;

VHDL Example: 1-Bit Adder



FPGA Implementation
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LabVIEW FPGA Tool Chain

ÅLabVIEW VI

LabVIEW 
FPGA

ÅVHDL

Xilinx Compiler

ÅBitfile

FPGA Target


