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What does HDL stand for? 

HDL is short for Hardware Description 
Language 

 

VHDL – VHSIC Hardware Description 
Language 

               (Very High Speed Integrated 
Circuit) 

Verilog- Verify Logic 



Why use an HDL? 

Question: 

 How do we know that we have not made a mistake when we 
manually draw a schematic and connect components to implement a 
function? 

 

Answer: 

 By describing the design in a high-level (=easy to understand) 
language, we can simulate our design before we manufacture it. 
This allows us to catch design errors, i.e., that the design does not 
work as we thought it would. 

• Simulation guarantees that the design behaves as it should. 

IC Integrated Circuit 

 

 

 











Invention of the Transistor 

• Vacuum tubes ruled in first half of 20th 

century Large, expensive, power-hungry, 

unreliable 

• 1947: first point contact transistor 

– John Bardeen and Walter Brattain at Bell 

Labs 

– See Crystal Fire 

 by Riordan, Hoddeson 

AT&T Archives.  

Reprinted with 

permission. 



A Brief History of IC (Chip) 

• 1958: First integrated 
circuit 
– Flip-flop using two 

transistors 

– Built by Jack Kilby at Texas 
Instruments 

• 2010 
– Intel Core i7 mprocessor  

• 2.3 billion transistors 

– 64 Gb Flash memory  
• > 16 billion transistors 

Courtesy Texas Instruments 

[Trinh09] 
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VHDL & Verilog language can be regarded as an integrated 

amalgamation of the following languages: 

 Sequential language + 

 Concurrent language + 

 Net-list language + 

 Timing specification + 

 Waveform generation language  => VHDL  & Verolog 



Digital circuit design have evolved rapidly over the 25 years. The earliest digital 

circuit were designed with vacuum tubes and transistors. 

Integrated circuits were then invented where logic gates were placed on a single chip. 

The first IC Integrated chip was 

SSI- Small Scale Integration (gate count was very small). 

MSI- Medium Scale Integration ( Hundred of gate, transistor on a  chip). 

LSI- Large scale integration ( Thousands of gates on a single chip), at this point 

the design processes started getting very complicated, and so designer felt to 

automate these processes. 

VLSI-Very large scale integration ( Designer could design single chip with more 

than 100,00 transistors). Because of the complexity of these circuit it was not 

possible to verify these circuits on  breadboard.. 



 Computer Aided Design (CAD) technique began to 

evolve. 

 Chip designer began to use circuit and logic simulation 

technique to verify the functionality of building blocks of 

the order of about 100 transistor. 

Using CAD computer programs to do automatic 

placement and routing of circuits layout. 

Technically the term CAD tools refer to Back-end tool 

that perform functions related to place and route and 

layout of the chip. 

 



Emergence of HDL 

 For a long time programming language such as FORTRAN, 
PASCAL  and C were being used to describe computer 
programs that were Sequential in nature. 

 Similarly, in the digital design field designers felt the need for 
a standard language to describe digital circuits. Thus, HDL 
came into existence . 

 HDL allowed the designer to model the Concurrency of 
processes found in hardware elements. HDL’s such as 
VERILOG HDL, and VHDL. 

 HDL is a Computer Aided design (CAD) tool for the modern 
design and synthesis of digital systems. 

 HDL - Hardware Description Language is a programming 
language used to model the intended operation of a piece of 
hardware. 



Why HDL 

 The recent, steady advance in semiconductor technology 

continue to increase the power and complexity of digital 

systems. 

  Due to their complexity, such systems cannot be realized 

using discrete ICs. They are realized using high density, 

programmable chips, such as ASICs, FPGA and require 

sophisticated CAD tools. 

 HDL offers the designer a very efficient tool for implementing 

and synthesizing designs on chips. 

 Debugging the design is easy , since HDL packages 

implements simulators and test benches. 

 
























