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LECTURE 2
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Concrete Encoding of Information 
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We may Use Electrical Phenomenon
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Representing Information with Voltage 
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We use analog signals



Using Analog Voltages to Encode a Picture 
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Information Processing = Analog Computation 
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Let’s Build an Analog System! 
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Expected



Let’s Build an Analog System! (cont.)
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Why Did Our System Fail? 
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Why Did Our System Fail? 
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Example 1

12



The Digital Abstraction

13



Using Voltages ‘Digitally’
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Using Voltages ‘Digitally’
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Using Voltages ‘Digitally’
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A Digital Processing Element

17



A Digital Processing Element
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A Digital Processing Element
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A Combinational Digital System 
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A Combinational Digital System 
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Is This a Combinational Device? 
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Is This a Combinational Device? 
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Example 2
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Example 2 (Cont.)
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Noise On Combinational Systems
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Where Does Noise Come From? 
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Solution – Noise Margins

29



Example 3
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Solution 3
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Simple Combinational Device – A Buffer
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Voltage Transfer Characteristic 
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Example 3
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Solution 3
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Can This Be a Combinational Inverter? 
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Can This Be a Combinational Inverter? 
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Processing Digital Signals – Boolean Logic
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The binary representation has a natural correspondence to 

logic, and therefore digital circuits are commonly used to 

implement logic procedures. 

For example, consider the logical ‘‘if’’ statement:

If X is TRUE AND Y is TRUE then Z is TRUE else Z is FALSE.

We can represent this statement using a boolean equation as:

Z = X AND Y

For brevity we often represent the AND function using

Z = X · Y



Other Boolean Operators
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Some logic operators 

and their symbols



Truth Table
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We often find it convenient to use a truth table representation

of boolean functions. A truth table enumerates all possible

input value combinations and the corresponding output

values.

For example, the truth table 

representation for Z = X · Y is

Z = X + Y is shown in 



More Truth Tables
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The truth table for 



Combinational Gates Equivalent of Boolean Operators 
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Combinational gate abstraction 

A combinational gate is an abstract representation of a circuit 

that satisfies two properties:

1. Its outputs are a function of its inputs alone.

2. It satisfies the static discipline. 

Gate Symbols



Truth Table Of Basic Gates
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Example 4
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Which circuit satifies the 

truth table?

Find unknown a, f, d and b.



Solution 4
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A Digital Circuit and Inputs
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has the following input-output 

relation, even in noise.



Demo – Chain Saw
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