
Analogue  to Digital Conversion 

Signals in the real world are analog: light, sound, you name it. So, real-world signals must be converted into 

digital, using a circuit called ADC (Analog-to-Digital Converter), before they can be manipulated by digital 

equipment. In this tutorial we will give an in-depth explanation about analog-to-digital conversion yet keeping 

a very easy to follow language.  

When you scan a picture with a scanner what the scanner is doing is an analog-to-digital conversion: it is taking 

the analog information provided by the picture (light) and converting into digital.  

When you record your voice or use a VoIP solution on your computer, you are using an analog-to-digital 

converter to convert your voice, which is analog, into digital information.  

Digital information isn’t only restricted to computers. When you talk on the phone, for example, your voice is 

converted into digital (at the central office switch, if you use an analog line, or at you home, if you use a digital 

line like ISDN or DSL), since your voice is analog and the communication between the phone switches is done 

digitally.  

When an audio CD is recorded at a studio, once again analog-to-digital is taking place, converting sounds into 

digital numbers that will be stored on the disc.  

Whenever we need the analog signal back, the opposite conversion – digital-to-analog, which is done by a 

circuit called DAC, Digital-to-Analog Converter – is needed. When you play an audio CD, what the CD player is 

doing is reading digital information stored on the disc and converting it back to analog so you can hear the 

music.  

When you are talking on the phone, a digital-to-analog conversion is also taking place (at the central office 

switch, if you use an analog line, or at you home, if you use a digital line like ISDN or DSL), so you can hear 

what the other party is saying. 

But, why digital? There are some basic reasons to use digital signals instead of analog, noise being the number 

one. 

Since analog signals can assume any value, noise is interpreted as being part of the original signal. For 

example, when you listen to a LP record, you hear noise because the needle is analog and thus don’t know the 

difference from the music originally recorded from the noise inserted by dust or cracks.  

Digital systems, on the other hand, can only understand two numbers, zero and one. Anything different from 

this is discarded.  

That’s why you won’t hear any unwanted noise when listening to an audio CD, even if you played it thousands 

of times before (actually depending on your sound system you can hear some noise when playing audio CDs, 

but this noise, called white noise, isn’t produced by the CD media, but by the CD player, amplifier or cables 

used, and is introduced in the audio path after the digital data found on the CD was already converted back to 

analog – as you see, the problem lies in the analog part). 

Another advantage of digital system against analog is the data compression capability.  

Since the digital counterpart of an analog signal is just a bunch of numbers, these numbers can be compressed, 

just like you would compress a Word file using WinZip to shrink down the file size, for example.  

The compression can be done to save storage space or bandwidth. On all the examples given so far no 

compression is used. One very common use of compression is FM radio.  
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Binary Counting 

• Counting in binary is similar to counting in any other number system. Beginning with a single digit, counting 

proceeds through each symbol, in increasing order. Before examining binary counting, it is useful to briefly 

discuss the more familiar decimal counting system as a frame of reference. 

• Decimal counting 

• Decimal counting uses the ten symbols 0 through 9. Counting begins with the incremental substitution of the 

least significant digit (rightmost digit) which is often called the first digit. When the available symbols for this 

position are exhausted, the least significant digit is reset to 0, and the next digit of higher significance (one 

position to the left) is incremented (overflow), and incremental substitution of the low-order digit resumes. 

This method of reset and overflow is repeated for each digit of significance. Counting progresses as follows: 



 

000, 001, 002, ... 007, 008, 009, (rightmost digit is reset to zero, and the digit to its left is incremented 

•  

 

 

Binary describes a numbering scheme in which there are only two possible values for each digit: 

 0 and 1. The term also refers to any digital, encoding/decoding system in which there are exactly  two possible 

states. In digital data memory, storage, processing, and communications, the 0 and 1  values are sometimes 

called "low" and "high," respectively. 

A bit (short for binary digit) is the smallest unit of data on a computer;  each bit has a single value  

of either 1 or 0. Executable (ready-to-run) programs are often identified   as binary files and given  a file name 

extension of ".bin.” Programmers often call executable files 

DECIMAL = 85  64  32  16  8  4  2  1  

BINARY = 10101  1  0  1  0  1  0  1  

Binary numbers look strange when they are written out directly. This is  because the digits' weight 

 increases by powers of 2, rather than by powers of 10. 

 In a digital numeral, the digit furthest to the  right is the "ones" digit; the next digit to the left is the "twos" 

digit; next comes  the "fours" digit, then the "eights" digit, then the "16s" digit, then the "32s" digit, and so on. 

 The decimal  equivalent of a  binary number can be found by summing all the digits. 

 For example, the binary  

 

10101 is equivalent  to the decimal 1 + 4 + 16 = 21  

 

 

Decimal Binary  Decimal Binary 

0 0  16 10000 

1 10  17 10010 

2 11  18 10010 

3 11  19 10011 

4 100  20 10100 

5 101  21 10101 

6 110  22 10110 

7 111  23 11011 

8 1000  24 11000 

8 1001  25 11001 

10 1010  26 11010 

11 1011  27 11011 

12 1100  28 11100 

13 1101  29 111001 

14 1101  30 111010 

15 1111  31 11111 



•  

 
 

 

The clock speed is the most common way to measure a processor's speed. It's expressed as hertz, which is the 

number of times per second that the electrical voltage in the processor switches back and forth between low 

and high.  

• The processor uses these oscillations to physically carry out the calculations -- low and high peaks correspond 

to the zeroes and ones that make up binary computer instructions. Most computers today have a processor 

that works at several gigahertz: one gigahertz is a million hertz. 

• Supercomputers 

• The world's fastest computers usually have many processors working together. These machines carry out 

particularly intensive tasks such as running simulations of complex systems that have billions of different 

potential outcomes -- like modelling weather forecasts.  

• Supercomputer speeds are usually expressed in flops, or floating point operations per second, rather than 

hertz. The fastest supercomputers can work at numerous petaflops per seconds: a petaflop is a million billion 

flop 

 


