Binary Numbers

Unlike a linear, or analogue circuit which contains signals that are constantly changing from one value to another, such as amplitude or frequency, digital circuits process signals that contain just two voltage levels or states, labelled logic "0" and logic "1". These discrete voltage levels are commonly known as BInary digiTS and are normally referred to as BITS. Because there are only two valid Boolean values for representing either a logic "1" or a logic "0", makes the Binary Numbering system ideal for use in digital or electronic circuits and systems. The Binary Numbers system is a Base-2 system which follows the same rules in mathematics as the common decimal system meaning instead of powers of ten, for example 1, 10, 100, 1000 etc, binary uses powers of two, 1, 2, 4, 8, 16, 32 etc.

Electronic Circuits can be divided into two main categories.

· Analogue Circuits - Analogue or Linear circuits amplify or respond to continuously varying voltage levels over a period of time. 

· Digital Circuits - Digital circuits produce or respond too two distinct voltage levels representing either a Logic level "1" or a Logic level "0".

Analogue Voltage Output

An example of an analogue (or analog) circuit and a digital circuit are shown below:

Analogue Voltage Output Representation

	


The output from the potentiometer varies as the wiper terminal is rotated producing an infinite number of voltage points between 0 volts and V max. Other examples of analogue signals include temperature, pressure, liquid levels and light intensity.

Digital Voltage Output

In this example the potentiometer wiper has been replaced by a rotary switch which is connected to each junction of the resistor chain, forming a potential divider. As the switch is rotated from one node to the next the output changes in discrete voltage levels of 1 volt each, as shown in the graph and finer output voltages could easily be produced by increasing the number of resistors within the potential divider chain.

Digital Voltage Output Representation
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The major difference between analogue and digital quantities are that Analogue = continuous, and 
Digital = discrete (step by step).

Some circuits combine both analogue and digital signals such as an analogue to digital converter (ADC) or a digital to analogue converter (DAC). Either way, the digital input or output signal represents a binary number value of the analogue signal.

Logic Levels

In all electronic circuits, only two logic levels are allowed and these levels are referred to as "logic 1 or logic 0", "high or low", "true or false". Most logic systems use positive logic, in which a logic "0" is represented by zero volts and a logic "1" is represented by a higher voltage, such as +5 volts and the switching from one voltage level, "0" to "1" or "1" to "0" is made as quickly as possible to prevent faulty operation of the logic circuit. In standard TTL (transistor-transistor-logic) IC's there is a defined range of input and output voltage limits for defining what is a logic "1" value and what is a logic "0" value and this is shown below.

TTL Input & Output Voltage Levels
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Then, when using a +5 volt supply any voltage input between 2.0v and 5v is recognised as a logic "1" value and any voltage input of below 0.8v is recognised as a logic "0" value. While the output of a logic gate between 2.7v and 5v represents a logic "1" value and a voltage output below 0.4v represents a logic "0" value.

