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MOSFET 

n-channel 

open when voltage at G is low 

 closed when voltage at G is high 

p-channel 

closed when voltage at G is low 

 open when voltage at G is high 
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Two MOS Transistor Types 
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CMOS Basic Logic Gates 
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Logic Networks 

11 
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Network Synthesis 
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Basic Synthesis 
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XOR 
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Polymorphic Mapping 
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From Previous Lecture(s) 

 Modern digital systems use ICs almost 

exclusively in their designs 

 Modern VLSI and ULSI ICs typically 

contain millions of transistors 

 Traditional design approach provides 

insight and understanding of the problem 

 However, it is inadequate for real problems 

 Hence, the other design approach (CAD) is 

an essence for large (real) problems 
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Our Task in the Flow 

 Modeling the digital system based on the 

requirements 

 Modeling can be at various levels of 

abstraction (will be discussed later) 

 How to perform this modeling? 

Using HDL: Hardware Description Language 
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Reasons for Modeling 

 Requirements Specification 

 Documentation 

 Testing using Simulation 

 Synthesis 

Goal: Most reliable design process, with 

minimum cost and time 
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What is a HDL? 

 A high-level computer language that can describe 

digital systems in textual form 

 Two applications of HDL processing: 

 Logic Simulation 

 Logic Synthesis 
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HDL Applications 
 Logic Simulation 

 A simulator translates the HDL description to a readable 

output such as timing diagram 

 Functional errors can be corrected before actual fabrication 

 It predicts how the hardware will work before it is actually 

fabricated 

 Stimulus that tests the design is called test-bench (also 

written in HDL) 

 Logic Synthesis 

 Deriving the gate-level netlist from the HDL 

 Typically accompanied with optimization, and automated 

with computer software 

 Restrictions on coding style for RTL model 

 The outcome (netlist) is tool dependent 
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