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TitleOUTLINE OF THIS PRESENTATION

• Electronic Products are Pervasive and Always 
Improving

• Impact of VLSI Integration
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• Applications may use Microprocessors and/or 
FPGAs/ASICs

• The Designer Productivity Crisis

• Design Involves Multiple Levels of Abstraction

• Using HDL and Synthesis

• For More Information

Title
ELECTRONIC PRODUCTS ARE 

PERVASIVE AND ALWAYS IMPROVING 
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PricePrice

PerformancePerformance

$1000--1X$1000--1X

$500--1X$500--1X

$1000--2X$1000--2X

Moore’s Law: Every 18 months integrated circuit manufacturing can produce
2X performance for the same price or the same performance for half the price.
Moore’s Law: Every 18 months integrated circuit manufacturing can produce
2X performance for the same price or the same performance for half the price.

Title
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Title
TODAY’S AUTOMOBILE CONTAINS 

50 MICROPROCESSORS
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TitleIMPACT OF VLSI INTEGRATION 

• In this application, the same functionality provided by a board 
with 24 packaged parts has been integrated into one new VLSI 
chip plus two other parts and placed on a new board.

• The new board uses only 1/5 the board space, costs only           
1/2 as much and consumes only 1/4 the power.

• The new board uses only 1/5 the board space, costs only           
1/2 as much and consumes only 1/4 the power.
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FPGA/
ASIC



Title
APPLICATIONS MAY USE 

STANDARD ICs or FPGAs/ASICs

Standard IC

(off-the-
shelf)

ASIC

(User-
specified)
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SSI/MSI LSI/VLSI

PLDs FPGAs

Gate Arrays
Standard

Library Cells

Bit-Slice

Data Paths

Analog/Digital

Mixed Technologies

Semicustom Custom

User-programmable

(All Masks)

TitleSYSTEM FUNCTIONS ARE OFTEN SHARED

Microprocessor
Slow Inputs Slow Outputs

•  The most economical 

means of 

implementing logic 

functions is to use a 

i
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ASIC
Fast Inputs Fast Outputs

Control
& Feedback

Slow
Inputs

microprocessor. 

•  When the 

microprocessor is too 

slow or too busy to 

handle some fast 

inputs and outputs, an 

ASIC can be used to 

implement "random" 

logic.

ASIC = Application-Specific   
Integrated Circuit

ASIC = Application-Specific   
Integrated Circuit

TitleFIELD-PROGRAMMABLE GATE ARRAYS

FPGAs

•  Vendor prefabricates parts with rows of gates 

and programmable connections

•  User specifies connections to implement logic 
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functions

•  Replaces 2,000 to 200,000 gates (or more)

•  Electrically programmable (some are erasable) 

by the user one at a time within hours

•  Production quantity < 200,000

•  PC-based development system costs $5-10K

TitleFPGA HIGH VOLUME APPLICATIONS
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Title
ECE 491/551 PROJECTS INVOLVE 

RAPID PROTOTYPING USING FPGAS
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Title
GRADUATE COURSES INVOLVE CUSTOM 

DESIGN AT THE PHYSICAL LEVEL
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The Impending Design Productivity Crisis

1,000,000
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DESIGN PRODUCTIVITY LAGS 
MANUFACTURING CAPABILITY
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TitleMICROELECTRONIC SYSTEM DESIGN INVOLVES 
LEVELS OF ABSTRACTION AND ITERATION

Requirements

Architectural 
Specifications

Design 
Review
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Behavioral 
Description

Logic 
Synthesis

Physical 
Implementation

Prototype

Behavioral 
Simulation

Logical-Level 
Simulation

Switch-Level 
Simulation

Measurement

TitleA SCHEMATIC CAN SPECIFY STRUCTURE WITH 
COMPONENTS AND INTERCONNECTIONS
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Title
A HARDWARE DESCRIPTION LANGUAGE 

IS BEST FOR STATE DIAGRAMS

BEGIN

PROCESS ( w, y_present )

BEGIN

CASE y_present IS

WHEN A =>

IF w = '0' THEN   y_next <= A ;
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ELSE   y_next <= B ;

END IF ;

WHEN B =>

IF w = '0' THEN  y_next <= A ;

ELSE  y_next <= C ;

END IF ;

WHEN C =>

IF w = '0' THEN  y_next <= A ;

ELSE  y_next <= C ;

END IF ;

END CASE ;

END PROCESS ;

END Behavior ;

TitleHDL DESIGNS CAN BE TARGETED TO 
MULTIPLE LAYOUTS

SCHEMATIC

HDL
architecture behavior of control is 

if left_paddle then 
n_state <= hit_state 

elsif n_state <= miss_state 
end if;

SYNTHESIS

SCHEMATIC

LIBRARIES

TECH 
A

TECH 
B
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TitleFOR MORE INFORMATION

http://vlsi1.utk.edu/ece/bouldin_courses/

Juniors

ECE 551/ECE 491
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ECE 551/ECE 491

ECE 552

ECE 651

ECE 652

http://www.ece.utk.edu/undergrad/faq.html


