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digital system 

 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 . 

ًاىَْطقٞح اىَؼيٍ٘اخ ىَؼاىجح اىَصََح الأجٖضج ٍِ ٍضٝج ٕ٘ اىشقَٜ اىْظا 
 أُ َٝنِ اىنَٞاخ أُ أٛ .سقَٜ تشنو ذَصٞيٖا ٝرٌ اىرٜ اىفٞضٝائٞح اىنَٞاخ أٗ

 إىنرشّٗٞح، الأدٞاُ ٍؼظٌ فٜ ٕٜ الأجٖضج ٕزٓ .فقظ ٍْفصيح قٌٞ ػيٚ ذأخز
 تؼض ٗذشَو .ٕ٘ائٞح أٗ ٍٗغْاطٞسٞح، ٍٞناّٞنٞح ذنُ٘ أُ أٝضا َٝنِ ٗىنِ

 ٗأجٖضج اىذاسثح، ٗاٟلاخ اىشقَٞح اىذ٘اسٞة شٖشج الأمصش اىشقَٞح الأّظَح
 ..اىٖاذف ّٗظاً اىشقَٞح، ٗاىفٞذٝ٘ اىص٘خ
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An analog system contains devices 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. 

 
 اىفٞضٝائٞح اىنَٞاخ ذؼاىج اىرٜ الأجٖضج ٍِ اىرشاتٖٜ اىْظاً ٝرنُ٘

 اىنَٞاخ ذرغٞش أُ َٝنِ اىرشاتٖٜ، اىْظاً فٜ    .شاتٖٜذ تشنو اىََصيح
 إشاسج ىَطاه ٝنُ٘ أُ َٝنِ اىَصاه، سثٞو ػيٚ .ٍسرَش ٍذٙ ػيٚ

 ذؼرثش .الأقصٚ ٗاىذذ اىصفش تِٞ قَٞح أٛ سادٝ٘ٛ ٍسرقثو فٜ ص٘ذٞح
  ض٘ء تشذج ذذنٌ ٍفراح ٍغْاطٞسٜ، ذسجٞو ششٝظ اىص٘خ، ٍنثشاخ

.اىرشاتٖٞح الأّظَح ٍِ ٍصثاح  
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• As an example, let us say that the analog 

signal to be converted ranges from 0 V to 1 V 

and that 8 bits are used to encode it.  

• In this case, 2^8 = 256 discrete values are 
allowed, so the analog signal can be divided 

into 256 intervals of   3.9 mV each (because 1 

V/256 = 3.9 mV) with a binary word used to 
represent each interval.  

• One option for the encoding would then be  

(0 V to   3.9 mV) = "00000000", (3.9 mV to 7.8 mV) 

= "00000001", . . ., (996.1 mV to 1 V) = "11111111". 
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The chief reasons for the shift to digital technology are: 

 اىشقَٞح اىرقْٞاخ ٍضاٝا
 :ٕٜ اىشقَٞح اىرنْ٘ى٘جٞا إىٚ ىيرذ٘ه اىشئٞسٞح الأسثاب

 
1. Digital systems are generally easier to design. The circuits used 

in digital systems are switching circuits, where exact values of 

voltage or current are not important, only the range (HIGH or 

LOW) in which they fall. 
 ذسرخذً اىرٜ اىذاساخ .ىيرصٌَٞ ػٍَ٘ا أسٖو ٕٜ اىشقَٞح اىْظ1ٌ.

 اىرٞاس أٗ اىجٖذ قٌٞ دٞس ذثذٝو، داساخ ػِ ػثاسج ٕٜ اىشقَٞح اىْظٌ
 .فٞٔ ذقغ اىزٛ (ٍْخفض أٗ ػاىٜ) اىَجاه فقظ ٍَٖح، ىٞسد

Advantages of 

Digital Techniques 
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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. 
 اىخاصح الأجٖضج خلاه ٍِ رىل ٗٝرٌ .اىَؼيٍ٘اخ ذخضِٝ سٖ٘ىح .2

 طاىَا تٖا ٗالادرفاظ اىشقَٞح اىثٞاّاخ ذخضُ أُ َٝنِ اىرٜ ٗاىذٗائش
 ٍِ ٍيٞاساخ ذخضُ اُ َٝنِ اىشاٍو اىرخضِٝ ذقْٞاخ .الأٍش ىضً

 قذساخ تَْٞا ّسثٞا، صغٞشج ٍادٝح ٍسادح فٜ اىثٞاّاخ تراخ
 .ىيغاٝح ٍذذٗدج ذنُ٘ اىرشاتٖٞح، اىرخضِٝ
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3. Accuracy and precision are easier to 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. 

 ٝرٌ ػْذٍا .اىْظاً ػَو ٗضثظ دقح ػيٚ اىَذافظح سٖ٘ىح .3
 خلاه صذٞذح اىَؼيٍ٘اخ ذثقٚ سقَٞح، اىٚ إشاسج ذذ٘ٝو
 ذنُ٘ اىرشاتٖٞح، الأّظَح فٜ تَْٞا .اىْظاً ػَو ٍشادو

 ٗاىشط٘تح اىذشاسج دسجح آشاس ٍِ ٍشٕ٘ح ٗاىرٞاس اىجٖذ إشاساخ
 .الإشاسج ذؼاىج اىرٜ اىذاسج ػْاصش قٌٞ دقح ٗػذً
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4. Operation can be programmed. 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. 

 

فَةِ اىسةٖو إىةٚ دةذ ٍةا ذصةٌَٞ . َٝنِ تشٍجةح اىؼَيٞةح. 4
الأّظَح اىشقَٞح اىرٜ ٝرٌ اىرذنٌ ترشغٞيٖا ٍِ قثو ٍجَ٘ػح 

مَةةا َٝنةةِ أٝضةةا . ٍةةِ اىرؼيَٞةةاخ اىَخضّةةح ذسةةَٚ تاىثشّةةاٍج
تشٍجح اىْظٌ اىرشاتٖٞح، ىنِ ذْ٘ع ٗذؼقٞذ اىؼَيٞةاخ اىَرادةح 

 .ذنُ٘ ٍذذٗد ىيغاٝح
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 5. Digital circuits are less affected by 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. 

 

  .تاىرش٘ٝش ذأششا أقو ٕٜ اىشقَٞح اىذٗائش .5
 ىِ (ذش٘ٝش) اىجٖذ فٜ صائفح ذقيثاخ دذٗز
 اىقَٞح لأُ اىشقَٞح الأّظَح فٜ داسَح ذنُ٘

 اىرش٘ٝش أُ طاىَا ٍَٖح، ىٞسد ىيجٖذ اىذقٞقح
 ٍِ اىؼاىٞح اىشقَٞح اىذالاخ ذَٞٞض ػيٚ ٝؤشش لا

 .اىَْخفضح
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6. digital circuitry can be fabricated on IC chips. It is true that 

analog circuitry 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. 
 ٍِ ششائخ ػيٚ ذصْٞؼٖا َٝنِ اىشقَٞح اىذٗائش .6

 َٝنِ اىرشاتٖٞح اىذاساخ أُ صذٞخ .ذناٍيٞح داساخ
 اىْسثٜ اىرؼقٞذ ٗىنِ ذناٍيٞح، داساخ ٍِ ذصْغ اُ

  اقرصادٝا ٍرناٍيح ذنُ٘ أُ َٝنِ لا ٗاسرخذاٍاذٖا
  اىذقٞقح، اىَقاٍٗاخ اىقَٞح، ػاىٞح اىَنصفاخ)

 ٍِ اىرْاظشٝح اىْظٌ ٍْغ قذ (اىَذ٘لاخ ،اىَذاشاخ
 Integrated Circuit .اىرناٍو ٍِ اىؼاىٞح اىذسجح ّفس ذذقٞق
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Limitations of Digital Techniques 

There are really very few drawbacks when 

using digital techniques. The two biggest 

problems are: 

  
 قٞ٘د اىرقْٞاخ اىشقَٞح

ْٕاك دقا اىقيٞو جذا ٍِ اىسيثٞاخ ػْذ اسرخذاً 
 :ٗأمثش اىَشامو ٕٜ. اىرقْٞاخ اىشقَٞح
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Most physical quantities are analog 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. 

 

 مصٞش فٜ اىنَٞاخ ٕٗزٓ ذشاتٖٞح، ٕٜ اىطثٞؼح فٜ اىفٞضٝائٞح اىنَٞاخ ٍؼظٌ
 ٗاىسٞطشج ٗذشغٞيٖا، سصذٕا، ٝجشٛ ٍٗخشجاخ ٍذخلاخ ذَصو الأدٞاُ ٍِ

 ٍصو سقَٞا، اىنَٞاخ ٕزٓ ػِ اىرؼثٞشت ّقً٘ ػادجٗ ....اىْظاً ت٘اسطح ػيٖٞا
 ،(دقح أمصش ّنُ٘ أُ ّشٝذ ػْذٍا  °63.8)°64  ٕٜ اىذشاسج دسجح أُ ّق٘ه ػْذٍا
 تطثٞؼرٖا ٕٜ تَْٞا ذقشٝثٞح سقَٞح اىٚ اىقَٞح ٕزٓ ّذ٘ه دقا ّذِ ٗىنِ

 .ذشاتٖٞح
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To take advantage of digital techniques 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. 

 

 ذشاتٖٞح، ٍٗخشجاخ ٍذخلاخ ٍغ اىرؼاٍو ػْذ اىشقَٞح اىرقْٞاخ ٍِ ىلاسرفادج
 :خط٘اخ أستغ اذثاع ٝجة

 (.ذشاتٖٞح)ذذ٘ٝو اىَرغٞش اىَادٛ إىٚ إشاسج مٖشتائٞح . 1
 .اىٚ شنو سقَٜ( اىرشاتٖٞح)ذذ٘ٝو الإشاسج اىنٖشتائٞح . 2
 .ٍؼاىجح اىثٞاّاخ سقَٞا. 3
 .ذذ٘ٝو اىَخشجاخ اىشقَٞح ٍشج أخشٙ إىٚ اىشنو اىذقٞقٜ اىرشاتٖٜ. 4
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Block diagram of a precision digital temperature control system. 

.ٍخطظ صْذٗقٜ ىْظاً ذذنٌ سقَٜ تذسجح اىذشاسج  
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The process of converting analog sound to 

digital and then back to analog. 
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NEXT LECTURE 

 
DIGITAL NUMBER SYSTEMS 

 أّظَح اىؼذ اىشقَٞح
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