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INTRODUCTION

 Digital logic is concerned with the interconnection among
digital components and modules. The best known example of
a digital system is the general purpose digital computer. Most
of the digital circuits are constructed on a single chip, which
are referred to as integrated circuits (IC).

 Integrated circuits contain a large number of interconnected
digital circuits within a single small package. Small scale
integration (SSI) and medium scale integration (MSI) devices
provide digital functions and large scale integration (LSI)
devices provide complete computer modules. The complex
digital functions can be realized using these basic electronic
components in a variety of forms and each form is referred as
a logic family.



Introduction…continued

 Based on the fabrication technology, logic families are
classified into two types: Bipolar logic family and
Unipolar logic family.

 Unipolar Logic Family: In unipolar logic families,
unipolar devices are the key element. MOSFET (Metal
Oxide Semiconductor Field Effect Transistor) is a
unipolar device, in which the current flows because of
only one type of charge carriers (that is, either electrons
or holes). The examples of unipolar families include
PMOS, NMOS, and CMOS

 Bipolar Logic Family: Transistors and diodes are bipolar
devices, in which the current flows because of both the
charge carriers (electrons and holes). In bipolar logic
families, transistors and diodes are used as key element.



TRANSISTOR AS A SWITCH
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Characteristics of Digital ICs

 There are various logic families and the selection of a 
family for a particular application is based on its 
characteristics:

 Following are the parameters used to compare the 
performance of digital Ics:

 Speed of operation

 Power dissipation

 Figure of merit 

 Fan-out 

 Fan-in

 Noise Immunity





 Noise Immunity: Unwanted
signals are known as noise. The
stray electric and magnetic fields
may induce some noise at an
input of digital circuit. Because of
noise, the input voltage may drop
which results in undesired
operations. The circuit should
have the ability to tolerate the
noise signal. The noise immunity
of digital circuit is defined as the
ability of a digital circuit to
tolerate the noise signal. A
quantitative measure of noise
immunity is known as noise
margin.

Fig : Fan out ; AND gate driving N 
gates



RESISTOR-TRANSISTOR LOGIC(RTL)-NOR
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Disadvantages:

  Low noise margin 

 Fan-out is poor

 Propagation delay is 
high and the speed of 
operation is low 
(Typically 12 ns) 

 High power dissipation 
(Typically 12 mW



Direct Coupled Transistor Logic(DCTL)

In direct coupled transistor logic, the
input signal is directly given to the
base of the transistor. In DCTL, the
transistor operates in saturation or
cut-off region.
The operation of DCTL is same as the
operation of RTL.
 When both the inputs are in logic 0,

transistors operate in cut-off, and
the output is logic 1.

 When any one of the inputs or both
the inputs are in logic 1, the
corresponding transistor or
transistors operate in saturation
and the output is logic 0.

 Although DCTL is simpler than
RTL, it is not popular because of the
current hogging problem

DCTL NOR gate



Current Hogging Problem



 DCTL gate driving a 3-
input NOR gate



DIODE TRANSISTOR LOGIC(DTL)
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DTL NAND gate
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 When the input is low,
the source sinks the
current and T1 is off and
the output is high. When
the input is high, the
base current of T1 is the
sum of currents I1 and
the current supplied by
the source, T1 is ON and
the output is low





 When inputs A and B are
low or any one of the
inputs is low, the current
provided by T2 is sinked
by the source, T1 is OFF,
and the output is high.

 When both the inputs
are high, the base current
of T1 is the sum of
currents provided by the
source and T2, transistor
T1 is ON and the output
is low


