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Abstract—Designing of combinational circuits using
Inhibitor. Why INHIBITOR? Already we have NAND AND
NOR Gate which are known universal gate. There is another
universal gate “INHIBITOR”. The purpose of using this gate is
to reduce propagation delay. All combinational circuits can be
designed using inhibitor gate. Some examples are: Half Adder,
Full adder, Encoder, Decoder, Mux, De-Mux , Half subtractor,
Full subtractor Sequential circuits can also designed by inhibitor
gate such as flip flop. And we have same result as reduced
propagation delay. We are designing all circuits through
LabVIEW software. This software provides an environment of
virtual instruments. LabVIEW (Laboratory Virtual Instrument
Engineering Workbench) is a graphical programing environment
based on graphical programming language G. LabVIEW works
on a data flow model in which information within a LabVIEW
program, called a virtual instrument (VI), flows from data
sources to data sinks connected by wires.

TYPES OF INHIBITOR
AND TYPE INHIBITOR GATE

Keywords- Inhibitors, LabVIEW, Encoder, Decoder, Mux, DeMux, Flip Flop.

INTRODUCTION

Fig 4.1 Block diagram of AND type inhibitor gate

The “G” programming language, as implemented in the National
Instruments product “LabVIEW”, allows the user to describe a
program with a dataflow representation. Our goal is to apply the
techniques and concepts of the current dataflow research
towards the adaptation of G as an embedded software
development tool. LabVIEW is dominant in the instrumentation
industry. As the instrumentation industry makes use of more
embedded systems, it becomes practical to consider extending
LabVIEW’s and G’s functionality to target embedded systems.
Formally, G is a homogeneous, multidimensional, dynamic
dataflow language. G uses “structured dataflow” semantics to
specify high level concepts (e.g. loops, conditional control flow,
etc.) instead of using low levelactors and feedback. We compare
G to other models of computation, such as cyclostatic dataflow,
dynamic dataflow, and process networks. In particular, we look
for what we can learn from these models to apply to G. This
survey is a launching point for discussing possible changes to G.
In the future, we will discuss what extensions may be necessary
for G to be more useful for representing some of these models of
computation. We will also discuss semantic and syntactic
restrictions to G that may be helpful when using G to describe a
particular computational model.

OR TYPE INHIBITOR GATE

Fig 4.1 Block diagram of OR type inhibitor gate
DESIGNING OF LOGIC GATES
OR GATE
The OR gate gets its name from the fact that it behaves after the
fashion of the logical inclusive "or." The output is "true" if
either or both of the inputs are "true." If both inputs are "false,"
then the output is "false."

GATES USING LOGIC INHIBITOR
A logic gate is an elementary building block of a digital circuit.
Most logic gates have two inputs and one output. At any given
moment, every terminal is in one of the two binary conditions
low (0) and high (1) represented by different voltage levels.
Inhibitor can be used to design all the combinational circuits as
well as all the logic gates.
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Fig. 2.6 Front Panel of inhibitor NAND gate
Fig. 4.3 Front panel of inhibitor OR gate
NOR GATE
The NOR gate is a combination OR gate followed by an
inverter. Its output is "true" if both inputs are "false." Otherwise,
the
output
is
"false."

AND GATE
The AND gate is so named because, if 0 is called "false" and 1
is called "true," the gate acts in the same way as the logical
"and" operator. The following illustration and table show the
circuit symbol and logic combinations
for an AND gate. (In the symbol, the input terminals are at left
and the output terminal is at right.) The output is "true" when
both inputs are "true." Otherwise, the output is "false."

Fig. 2.7 Front Panel of inhibitor NOR gate
XNOR GATE
The XNOR (exclusive-NOR) gate is a combination XOR gate
followed by an inverter. Its output is "true" if the inputs are the
same, and "false" if the inputs are different.
Fig. 2.4 Front panel of inhibitor AND gate
NOT GATE
A logical inverter, sometimes called a NOT gate to differentiate
it from other types of electronic inverter devices, has only one
input. It reverses the logic state.

Fig. 2.8 Front Panel of inhibitor XNOR gate
XOR GATE
The XOR (exclusive-OR) gate acts in the same way as the
logical "either/or." The output is "true" if either, but not both, of
the inputs are "true." The output is "false" if both inputs are
"false" or if both inputs are "true." Another way of looking at
this circuit is to observe that the output is 1 if the inputs are
different, but 0 if the inputs are the same.

Fig. 2.5 Front Panel of inhibitor NOT gate

NAND GATE
The NAND gate operates as an AND gate followed by a NOT
gate. It acts in the manner of the logical operation "and"
followed by negation. The output is "false" if both inputs are
"true." Otherwise, the output is "true."
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Fig. 2.9 Front Panel of inhibitor XOR gate
Fig. 3.1 Front Panel of inhibitor HALF ADDER

COMBINATIONAL CIRCUITS USING
INHIBITOR

FULL ADDER
The main difference between the Full Adder and the previous
Half Adder is that a full adder has three inputs. The same two
single bit data inputs A and B as before plus an additional
Carry-in (C-in) input to receive the carry from a previous stage
as shown below.

Combinational Logic Circuits are made up from basic logic
NAND, NOR or NOT gates that are “combined” or connected
together to produce more complicated switching circuits. These
logic gates are the building blocks of combinational logic
circuits. An example of a combinational circuit is a decoder,
which converts the binary code data present at its input into a
number of different output lines, one at a time producing an
equivalent decimal code at its output.

Full Adder Block Diagram

Combinational logic circuits can be very simple or very
complicated and any combinational circuit can be implemented
with only NAND and NOR gates as these are classed as
“universal” gates.

Full Adder Truth Table with Carry

A Half Adder Circuit
A half adder is a logical circuit that performs an addition
operation on two binary digits. The half adder produces a sum
and a carry value which are both binary digits.Half Adder Truth
Table with Carry-Out

Then the Boolean expression for a full adder is as follows.
For the SUM (S) bit:
SUM = (A XOR B) XOR Cin = (A ⊕ B) ⊕ Cin

From the truth table of the half adder we can see that the SUM
(S) output is the result of the Exclusive-OR gate and the Carryout (Cout) is the result of the AND gate. Then the Boolean
expression for a half adder is as follows.

For the CARRY-OUT (Cout) bit:
CARRY-OUT = A AND B OR Cin
(A ⊕ B)

For the SUM bit:
SUM = A XOR B = A ⊕ B
For the CARRY bit:
CARRY = A AND B = A.B
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Fig. 3.2 (a) Front Panel of inhibitor FULL ADDER gate

MUX
The multiplexer is a combinational logic circuit designed to
switch one of several input lines to a single common output line
by the application of a control logic

Fig. 3.4 Front Panel of inhibitor DEMUXFig. 3.5 Block
Diagram of inhibitor DEMUX

ENCODER
Unlike a multiplexer that selects one individual data input line
and then sends that data to a single output line or switch, Digital
Encoder more commonly called a Binary Encoder takes ALL
its data inputs one at a time and then converts them into a single
encoded output. So we can say that a binary encoder, is a multiinput
combinational logic circuit that converts the logic level “1” data
at its inputs into an equivalent binary code at its output.
Generally, digital encoders produce outputs of 2-bit, 3-bit or 4bit codes depending upon the number of data input lines. An “nbit” binary encoder has 2n input lines and n-bit output lines with
common types that include 4-to-2, 8-to-3 and 16-to-4 line
configurations.
to-2 Bit Binary Encoder
Fig. 3.2 Front Panel of inhibitor MUX Fig.
5.3 Block Diagram of inhibitor MUX gate
DEMUX
The demultiplexer is a combinational logic circuit designed to
switch one common input line to one of several output line by
the application of a control signal
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Priority Encoder
The Priority Encoder solves the problems mentioned above by
allocating a priority level to each input. The priority encoders
output corresponds to the currently active input which has the
highest priority. So when an input with a higher priority is
present, all other inputs with a lower priority will be ignored.
The priority encoder comes in many different forms with an
example of an 8-input priority encoder along with its truth table
shown below.
8-to-3 Bit Priority Encoder
Fig. 3.6 Front Panel of inhibitor PRIORITY DECODERFig.
3.7 Block Diagram of inhibitor PRIORITY
ENCODER
3.7 DECODER
The name “Decoder” means to translate or decode coded
information from one format into another, so a digital decoder
transforms a set of digital input signals into an equivalent
decimal code at its output.
Binary Decoders are another type of digital logic device that
has inputs of 2-bit, 3-bit or 4-bit codes depending upon the
number of data input lines, so a decoder that has a set of two or
more bits will be defined as having an n-bit code, and therefore
it will be possible to represent 2n possible values. Thus, a
decoder generally decodes a binary value into a non-binary one
by setting exactly one of its n outputs to logic “1”.

A 2-to-4 Binary Decoders.
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For the DIFFERENCE bit:
D = X XOR Y = X ⊕ Y
For the BORROW bit
B = not-X AND Y = X.Y

Fig. 3.10 Front Panel of inhibitor HALF SUBTRACTOR
FULL SUBTRACTOR
The main difference between the Full Subtractor and the
previous Half Subtractor circuit is that a full subtractor has
three inputs. The two single bit data inputs X (minuend) and Y
(subtrahend) the same as before plus an additional Borrow-in
(B-in) input to receive the borrow generated by the subtraction
process from a previous stage as shown below.

Full

Fig. 3.8 Front Panel of inhibitor DECODER
Fig. 3.9 Block Diagram of inhibitor DECODER

Subtractor

Block

Diagram

HALF SUBTRACTOR
A half subtractor is a logical circuit that performs a subtraction
operation on two binary digits. The half subtractor produces a
sum and a borrow bit for the next stage.

Full Subtractor Truth Table

Half Subtractor with Borrow-out

From the truth table of the half subtractor we can see that the
DIFFERENCE (D) output is the result of the Exclusive-OR gate
and the Borrow-out (Bout) is the result of the NOT-AND
combination. Then the Boolean expression for a half subtractor
is as follows.

Then the Boolean expression for a full subtractor is as follows.
For the DIFFERENCE (D) bit:
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D = (X.Y.BIN) + (X.Y.BIN) + (X.Y.BIN) + (X.Y.BIN)

1.483

1.48

1.473

1.457

1.32

1.316

2.234

2.23

2.29

2.28

3.0741

3.075

3.245

3.236

1 AND GATE

which can be simplified too:

2 OR GATE
D = (X XOR Y) XOR BIN = (X ⊕ Y) ⊕ BIN
For the BORROW OUT (BOUT) bit:

3 NOT GATE

BOUT = (X.Y.BIN) + (X.Y.BIN) + (X.Y.BIN) + (X.Y.BIN)

4NAND GATE

which will also simplify too:

5 NOR GATE

BOUT = X AND Y OR (X XOR Y) BIN = X.Y + (X ⊕ Y) BIN
6 XOR GATE

7 XNOR GATE
[3]Charles H. Roth, Larry L Kinney (2009). “Fundamentals of
Logic Design” USA.
[4]Jovitha Jerome (2010). “Virtual Instrumentation using
LabView”

Fig. 3.11 Front Panel of inhibitor FULL SUBTRACTON
4. COMPARISON CHART BETWEEN SIMPLE LOGIC
CIRCUITS AND LOGIC CIRCUITS USING INHBITOR ON
THE BASIS OF PROPAGATION DELAY
S.NO.

LOGIC
GATES

INHIBITOR
LOGICGATES

The propagation delay using inhibitor is slightly greater than the
other two universal gates (NAND and NOR).
FUTURE ASPECTS
Inhibitor is a universal gate but the propagation delay using
inhibitor is more so further modifications are going on so that
the propagation delay would be reduced and so that inhibitor can
be used in many places.

CONCLUSION
Inhibitor is a universal logic gate. With the help of inhibitor we
can design all the logic gates as well as all the combinational
circuits.
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