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DIGITAL SYSTEM ﬂ%

ojliall
» A digital system is a combination of devices designed to manipulate
logical information or physical quantities that are represented in digital
form; that is, the quantities can take on only discrete values. These
devices are most often electronic, but they can also be mechanical,
magnetic, or pneumatic. Some of the more familiar digital systems
include digital computers and calculators, digital audio and video

equipment, and the telephone .
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An analog system contains®dévices that manipulate physical
quantities that are represented in analog form. In an analog system,
the quantities can vary over a continuous range of values. For
example, the amplitude of the output signal to the speaker in a
radio receiver can have any value between zero and its maximum
limit. Other common analog systems are audio amplifiers, magnetic
tape recording, and a simple light dimmer switch.
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e As an example, letays say that the analog
signal o be converted ranges from 0 Vto 1V
and that 8 bits are used to encode it.

e |[n this case, 2A8 = 256 discrete values are
allowed, so the analog signal can be divided
INfo 256 intervals of 3.9 mV each (because 1
V/256 = 3.9 mV) with a binary word used fo
represent each interval.

e One option for the encoding would then be
(OVtio 3.9 mV)="00000000" (3.9 mV to 7.8 mV)

= "00000001", ..., (996 F MV io 1 V)="T11111111".
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Advantages of [Z

Digital Techniques %=
The chief reasons for the shift to digital technology are:
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1. Digital systems are generally easier to design. The circvits used
in digital systems are switching circuits, where exact values of
voltage or current are not imporiant, only the range (HIGH or

LOW) in which they fall. c
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2. Information storage is easy..This is accomplished by
special devices and circuits that can latch onto digital
information and hold it for as long as necessary, and mass
storage techniques that can store billions of bits of
information in a relatively small physical space. Analog
storage capabilities are, by contrast, extremely limited.
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3. Accuracy and prec%h are easier fo maintain
throughout the system. Once a signal is digitized, the
information it contains does not deteriorate as it is
processed. In analog systems, the voltage and current
signals tend to be distorted by the effects of temperature,
humidity, and component tolerance variations in the
circuits that process the signal.
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4. Operation can be proémfg'mmed. It is fairly easy to
design digital systems whose operation is controlled by
a set of stored instructions called a program. Analog
systems can also be programmed, but the variety and
the complexity of the available operations are severely
limited.
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5. Digital circuits are less affec:teéffb]—;" noise.
Spurious fluctuations in voltage (noise) are
not as critical in digital systems because the
exact value of a voltage is not important, as
long as the noise is not large enough to
prevent us from distinguishing a HIGH from a
LOW.
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6. digital circuitry can be falifigated on IC chips. It is true that
analog circvitry has also benefited from the tremendous
development of IC technology, but its relative complexity and its
use of devices that cannot be economically integrated (high-
value capacitors, precision resistors, inductors, transformers)
have prevented analog systems from achieving the same high
degree of integration.
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Limitations of Digital Techniques

There are really very few drawbacks when
using digital techniques. The iwo biggest
problems are:
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Most physical quantities are aang'gf in nature, and these quantities are
often the inputs and outputs that are being monitored, operated on, and
controlled by a system. Some examples are temperature, pressure,
position, velocity, liquid level, flow rate, and so on. We are in the habit of
expressing these quantities digitally, such as when we say that the
temperature is 64° (63.8° when we want to be more precise), but we are
really making a digital approximation to an inherently analog quantity.
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To take advantage of digital ’reéLhﬂlques when dealing with analog
inputs and outputs, four steps must be followed:

1. Convert the physical variable to an electrical signal (analog).

2. Convert the electrical (analog) signal into digital form.

3. Process (operate on) the digital information.

4. Convert the digital outputs back to real-world analog form.
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REVIEW QUESTIONS
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Digital signal representing
power (voltage) to heater
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Block diagram of a precision digital temperature control system.

)Ll a0 W9, a5, plB) (9900 bl


https://manara.edu.sy/

Py

deol ~
Lol

The process of converting-analog sound to
digital and then back toanalog.
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