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Introduction:
When did the digital electronic starts?
1- 1801 Jacquard invent an automatic loom used punched cards.

2- 1833 Babbage found the first computer worked with punched cards by represented the numbers and instructions as codes inside the computer before the used then with one command the computer did the arithmetic without any interference. (And this is the big deference between the computer and the calculator). 

3- 1854 Boole found a new way by using symbols instead of words in the logics (this called the Boolean algebra).
Saturated and noun saturated logic:

Any circuit that can be analyzed with Boolean algebra is known as a logic circuit. The output of a logic circuit is either a low or a high (see your text book figure 1-3 for the simple logic circuit using a transistor), if the input voltage to the transistor is low then the transistor is cut off therefore the output is low, but when the input is switches from low to high enough to drive the transistor into saturated. (The important thing to remember is this: the output of a logic circuit is either a low or a high voltage. When logic circuit use saturated transistors the circuits are classified as saturated logic circuit. The majority of logic circuit falls into this category, but there are some logic circuits in which saturated is avoided, these circuits are referred to as noun saturated logic circuits. The disadvantage of the saturated logic circuits is the delay that occurs when a transistor is brought out of saturated, this time is called the saturation delay time (ts), for instance the transistor may have a delay time of 40 n.sec., but there are some applications where the fastest possible switching speed is required, this is where noun saturated logic comes in. This circuits can switch on and off very rapidly and this is the advantage of noun saturated logic over saturated logic.
Computers:

The main parts of the computer are:
1- Input: this part is transferring the programs and data to the computer.

2- Memory: this part save the programs, data and answers before the arithmetic.

3- Control: this part guide the other parts of computer by processed the information and terminate the human interference.

4- Arithmetic: this part did the calculation and found the final results.

5- Output: this part transfers the results to the outside world. 

Binary digits:
Digital electronic involves circuits and systems in which there are only two possible states. These states are represented by two different voltage levels (HIGH & LOW); these states can be represented by current levels (Open & Closed switches). In digital systems such as computers combinations of two states called ( codes ); this codes used to represent numbers , symbols , alphabetic characters and others types of information , the two states number system is called ( Binary ) and it has two numbers only ( 1 & 0 ).

The two digits in the binary system ( 1 & 0 ) called ( Bits ) which is a contraction of two words ( Binary Digits ) ; In digital circuits two different voltage levels are used to represent the two bits, Generally (1) represented the higher voltage  which we will refer to as ( HIGH) and (0) the lower voltage which we will refer to as ( LOW ) this is called (POSITIVE LOGIC) and will be used throughout our lectures : HIGH=1    LOW=0

Logic levels:
The voltage used to represent the (1 & 0) are called Logic Levels, one voltage levels represents a HIGH and the other represents LOW. In the practical digital circuit a HIGH can be any voltage between a specified minimum and maximum value, likewise a LOW   can be any voltage between a specified minimum and maximum value.
Digital waveform:

Digital wave form consist of voltage levels that are changing back and forth between the HIGH and LOW levels or states, the positive going pulse is generated when the voltage goes from its normally LOW level to its HIGH level and then back to its LOW level; while  the negative going pulse is generated when the voltage goes from its normally HIGH level to its LOW level and then back to its HIGH level. A digital waveform is made up of a series of pulses.

Waveform characteristics: Most waveforms encountered in digital are composed of series of pulses classified as either periodic or non-periodic. 
A periodic pulse waveform is one that repeats itself at a fixed interval called a period (T); the frequency (f) is the rate at which it repeats itself and is measured in (Hz).    
A non-periodic pulse waveform does not repeat itself, it may be composed of pulses of randomly differing pulses width and (or) time.

The relationship between frequency (f) and period (T) is:

f=1/T
 Introduction to basic logic operations:

The term logic is applied to digital circuits used to implement logic functions; several kinds of logic circuits are the basic elements that form the building blocks for such complex digital systems as the computer. Three basic logic operations (AND, OR and NOT), the standard symbols for these operations shown in figure (1).



Figure (1) logic operations

The lines connected to each symbol are the inputs and outputs. A circuit that performs a specified logic operation (AND, OR) is called logic gate, these two gates can have any number of inputs. In the logic operation the (true/false) conditions are represented by (HIGH=true & LOW=false)

1- AND operation:

This operation produces a HIGH only if all the inputs are HIGH; this means that when any or all the inputs are LOW the output is LOW.

2- OR operation:

This operation produces a HIGH when any or all the inputs are HIGH; but when all the inputs are LOW the output is LOW.
3- NOT operation:
This operation change one logic level to its opposite logic level; this means that when the input is HIGH the output is LOW .The NOT operation is implemented by a logic circuit known as an inverter.



