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Content of this course
 Hardware Specification
 Functional specification   
 High Level Requirements
 Detailed Design Description

 Realisation
 Hardware Description 
 Hardware Implementation

 Verification 
 Review
 Formal verification
 Simulation 



Hardware Description: Outline 
Design entry
 Levels of abstraction
 Schematic entry vs. text-based entry  

VHDL
 History
 Motivation 
 Range of application

One possible method to describe hardware
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Y-Diagram (7)

Chip

• The three views describes 
the same system/chip

• The same system/chip can 
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Behavior Structure
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Hardware Description
Behavior Structure

Geometry

RTL
Logic Level

Algoritmic Level

• State of the Art
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Hardware Description Languages

Verilog

Graphical Tools/Lang.

SystemC

VHDLVHDL

Very High Speed Integrated Circuit HDL

UML

ABEL

UDL/I

SysML



History of VHDL 
VHSIC ... Very High Speed IC
VHDL ... VHSIC HDL
IEEE   ...  Institute of Electrical and 

Electronics Engineers



Motivation: Documentation

Documentation for : 

• Complex systems

• Maintenance

• Reusability

• Different levels of abstraction

• Readable man-machine interface



Motivation: Data exchange

Data exchange between:

• Orderer and contractor 

• Developers 

• Tools  

• Computing systems 



Motivation: Complexity (1)

21%/Yr. 
Productivity growth rate

58%/Yr. 
Complexity growth rate

vs. 
Design Productivity Gap 



Motivation: Complexity (2)

Intel 4004 (1971) Intel P4 (2001)
• 2300 Transistors
• 12 mm2 / 10µm
• 108 kHz

• 42 Millionen Transistors
• 217 mm2 / 0,18µm
• 2 Ghz



Motivation: Complexity (3)

Trans. count ratio: 

1: 18261
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Summary

• Hardware can be described from different 
view: Behavioral, Structural and 
Geometrical

• Hardware can be described on different 
Levels of Abstraction

• VHDL is one approach to describe 
hardware on RTL and Boolean Level
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