Logic diagram for full subtractor

The Half Subtractor is used to subtract only two numbers. To overcome this problem, a full
subtractor was designed. The full subtractor is used to subtract three 1-bit numbers A, B, and C,
which are minuend, subtrahend, and borrow, respectively. The full subtractor has three input
states and two output states i. The above block diagram describes the construction of the Full
subtractor circuit. In the above circuit, there are two half adder circuits that are combined using
the OR gate. The first half subtractor has two single-bit binary inputs A and B. As we know that,
the half subtractor produces two outputs, i. The 'Diff' output of the first subtractor will be the
first input of the second half subtractor, and the 'Borrow' output of the first subtractor will be
the second input of the second half subtractor. The second half subtractor will again provide
'Diff' and 'Borrow'. The final outcome of the Full subtractor circuit is the 'Diff' bit. In order to find
the final output of the 'Borrow', we provide the 'Borrow' of the first and the second subtractor
into the OR gate. The outcome of the OR gate will be the final carry 'Borrow' of full subtractor
circuit. The actual logic circuit of the full subtractor is shown in the above diagram. The full
subtractor circuit construction can also be represented in a Boolean expression. JavaTpoint
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represented as: A'. A full subtractor is a combinational circuit that performs subtraction of two
bits, one is minuend and other is subtrahend, taking into account borrow of the previous
adjacent lower minuend bit. This circuit has three inputs and two outputs. The three inputs A, B
and Bin, denote the minuend, subtrahend, and previous borrow, respectively. The two outputs,
D and Bout represent the difference and output borrow, respectively. Logic Circuit for Full
Subtractor â€”. Reference â€” Full Subtractor â€” Wikipedia. This article is contributed by
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subtraction various circuits can be made with these gates to perform arithmetic operations.
Likewise subtraction there are adder circuits to perform addition known as Half Adder and Full
Adder. The Binary Numbers consist of only two digits that are 0 and 1. If the higher number 1
should be subtracted from 0 that is the smaller number it requires Borrow digit. It is similar, to
the kind of subtraction that is performed over any type of Decimal number. However, the Adder
circuits that are designed by using the NOT gate which is known for complementing the input
can be used as subtractors. By using Very Large Scale Integrated circuits, the operations at the
processor can speed up by performing the arithmetical operations using logic gates.
Technically the subtractor is considered to be the most critical circuit among all the other digital
circuits. So, the design of the full subtractor must consist of the properties of compact size and
to be power-efficient. Full Subtractor is a type of combinational circuit. This type of circuit can
be built using various logic gates. The main purpose of this circuit is to perform subtraction
operations on the binary numbers. Earlier the same operation can be performed by using the
Half Subtractors. But in the Half Subtractor, there are two inputs applied one is minuend and the
other is subtrahend. There is no option of taking the Borrow as the input from the previous
stage to perform subtraction. This has been the drawback that can be overcome in the Full
Subtractor circuitry. Hence the inputs for the Full Subtractor includes minuend, subtrahend and
the Borrow in. The outputs will be Difference and Borrow Out. Finally, the circuit of this
subtractor consists of three inputs that produce two outputs. By the use of two Half
Subtractors, called a cascading technique these Full subtractors can be constructed. The half
subtractors designed can be used in the construction of full subtractors. When the two half
subtractors are cascaded together such that the Difference output generated at the first stage is
connected to the second subtractor as the input. Initially, the inputs A and B are applied to the
left-most circuit. Based on the functionality it generates Difference and Borrows as output. At

the right circuit that is the second stage of Half subtractor Difference and the Borrow in, a bit is
applied as the input. After processing, the output bit named as Difference is generated. But the
borrow bit is produced in both the stages is applied to the OR gate to obtain the final Borrow
out. Similarly, the same circuit can be analyzed by using the logic gates. The subtractor
designed by logic gates is described below. The inputs A, B and C are applied through the
gates. Without any complement, at both, the stages Difference output is generated. In the
situation where minuend is less than the subtrahend, borrow is the necessary bit to perform
subtraction. This borrows in from the first and second stages is produced by complementing
the B input to the AND gates. The generated values are further provided to the OR gates. This
results in the final Borrow out. The output generation is based on the applied bits at the input.
For this analysis, the design of the truth table is an important step. It can be noticed from the
Truth Table that the output of a Difference column is similar to that of sum column output in the
Full Adder circuit. It is because the complementing is used for Borrow outs. To design and to
decide the type of gates and interconnections among them the plotting of K-maps is important.
The output expression of difference and the sum of the adder circuit will be the same. The
equation obtained for the Borrow analyzed from the k-map is:. In the Digital platform of
electronics, there are multiple uses of these subtractors. Some of them are listed as follows:.
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Circuit. Full Subtractor Truth Table. In electronics , a subtractor can be designed using the
same approach as that of an adder. The binary subtraction process is summarized below. The
subtractor is best understood by considering that the subtrahend and both borrow bits have
negative weights, whereas the X and D bits are positive. The half subtractor is a combinational
circuit which is used to perform subtraction of two bits. The borrow out signal is set when the
subtractor needs to borrow from the next digit in a multi-digit subtraction. Consequently, a
simplified half-subtract circuit, advantageously avoiding crossed traces in particular as well as
a negate gate is:. Like the half subtractor, the full subtractor generates a borrow out when it
needs to borrow from the next digit. When a borrow out is generated, 2 is added in the current
digit. This is similar to the subtraction algorithm in decimal. Instead of adding 2, we add 10
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subtractor is one of the most used and essential combinational logic circuits. It is a basic
electronic device, used to perform subtraction of two binary numbers. Likewise, the
full-subtractor uses binary digits like 0,1 for the subtraction. This article gives a full-subtractor
theory idea which comprises the premises like what is a subtractor, design with logic gates,
truth table, etc. This article is useful for engineering students who can go through these topics
in the HDL Practical lab. The binary digits subtraction can be done with the help of the
subtractor circuit. This is one kind of combinational logic circuit, used to perform the
subtraction of two binary digits like 0s and 1s. Subtraction of binary digits from 0 to 0 or 0 to 1
does not alter the result, subtraction of 1 to 1 will result as 0 but the subtraction of 1 to 0 needs
borrow. This circuit can be built with adders along with inverters which are located among every
data input as well as borrow Bin input of the earlier phase of FA. Subtractors are classified into
two types like half subtractor and full subtractor. Here we are discussing the full subtractor. It is
an electronic device or logic circuit which performs subtraction of two binary digits. It is a
combinational logic circuit used in digital electronics. Many combinational circuits are available
in integrated circuit technology namely adders, encoders, decoders, and multiplexers. In this
article, we are going to discuss its construction using half subtractor and also the terms like
truth table. The designing of this can be done by two half subtractors, which involves three
inputs such as minuend, subtrahend, and borrow, borrow bit among the inputs is obtained from
the subtraction of two binary digits and is subtracted from the next higher-order pair of bits,
outputs as difference and borrow. The full subtractor block diagram is shown below. The
foremost disadvantage of the half subtractor is, we cannot make a Borrow bit in this subtractor.
The complete subtractor circuit can obtain by using two half subtractors with an extra OR gate.
The circuit diagram of the full subtractor using basic gate s is shown in the following block
diagram. This circuit can be done with two half-Subtractor circuits. In the initial half-Subtractor
circuit, the binary inputs are A and B. Diff output is further provided to the input of the right half
Subtractor circuit. Once more it will give Diff out as well as Borrow out the bit. The final output
of this subtractor is Diff-output. On the other hand, the Borrow out of both the half Subtractor
circuits is connected to OR logic gate. Later than giving out OR logic for two output bits of the
subtractor, we acquire the final Borrow out of the subtractor. The last Borrow out to signify the
MSB a most significant bit. This subtractor circuit executes a subtraction between two bits,
which has 3- inputs A, B, and Bin and two outputs D and Bout. The following image shows the
truth table of the full-subtractor. The simplification of the full subtractor K-map for the above
difference and borrow is shown below. Previously, we have discussed an overview of this like
construction, circuit diagram with logic gates. But if we want to subtract two otherwise more
1-bit numbers, this subtractor circuit is very helpful to cascade single bit numbers and also
subtracts more than two binary numbers. In such cases, a full adder cascaded circuit is used
with the help of NOT logic gate. Generally, invert the subtrahend inputs for the full adder using
NOT gate otherwise an inverter. Actually, we can design the circuit so that output can be
observed. For the coding part, first, we need to check the structural way of modeling of the logic
circuit diagram. As in structural modeling, we explain various modules for every basic
elemental arrangement. In the following code, different modules can be defined for every gate.
Lastly, we will unite these gate precise modules into an only module. For that, here we utilize
instantiation of module. Now this instantiation can be used once we want to replicate an exact
module or function for diverse input sets. First, we design a half subtractor then this module is
used to implement a full subtractor. The verilog code for the full subtractor is shown below. The
design of this using 4X1 multiplexer is shown in the following logic diagram. This design can be
done using the following steps. The truth table of full subtractor circuit using 4X1 multiplexer
includes the following. The designing of a full subtractor using decoders can be done using
active low outputs. The decoder includes three inputs in decoders. For the different functions in
the truth table, the minterms can be written as 1,2,4,7, and similarly, for the borrow, the
minterms can be written as 1,2,3,7. The decoders include three inputs as well as 8 outputs lik0
to 7 numbers. These outputs can be connected to other NAND logic gates where the output
changes to the borrow. For example, if the input is , then the output will be 1 that means it is
active. So the output is active low and the output can be obtained from NAND gate called
difference function like high and borrow function also changes out to be high. Therefore we get
the preferred output. So finally, the decoder works like a full subtractor. Some of the
applications of full-subtractor include the following. From the above information, by evaluating

the adder, full subtractor using two half subtractor circuits, and its tabular forms, one can
notice that Dout in the full-subtractor is accurately similar to the Sout of the full-adder. The only
variation is that A input variable is complemented in the full-subtractor. Here is a question for
you, what is the difference between half subtractor and full subtractor? Share This Post:
Facebook. Construction and Working Principle. One Comment Build and test full subtractor
circuit. In this post we comprehensively discuss regarding how to construct half substracor and
full substractors circuits by combining various logic gates. Half subtractor is employed to carry
out two binary digits subtraction. In the other articles, we have already reviewed the principles
of half adder and a full adder circuit that works by using the binary numbers for the
mathematics. Likewise, the subtractor circuit makes use of binary numbers 0,1 for the
subtraction. This circuit offers a couple of features for example the difference as well as the
borrow. This post explains half subtractor theory concept consisting of ideas like what is a
subtractor, half subtractor with the truth table, and so on. In this subtraction, both digits could
be depicted with A and B. Both of these digits could be subtracted and offers the resulting bits
as difference and borrow. When you see the initial 2nd and fourth rows, the difference of these
rows, and the difference and borrow resemble, simply because subtrahend is lower than the
minuend. Likewise, if we take notice of the third row, the minuend value is subtracted from the
subtrahend. Therefore the difference and borrow bits are 1 since the subtrahend digit is higher
to the minuend digit. The block diagram of the half subtractor is demonstrated above. It needs a
couple of inputs and provides a pair of outputs. Whenever all of the inputs of this gate are high,
then the output would be high or else the output is going to be low. The logic diagram of AND
gate with truth table is displayed in the following image. The logic diagram of NOT-gate with
truth table can be seen below. If any of the inputs of this gate is high, then the output of the
EX-OR gate is going to be high. The symbolic representation and truth table of the EX-OR are
given below. As an example, if the subtractor possesses two inputs then the resulting outputs
are going to be 4. Half subtractor can be used to subtract the least significant column numbers.
For subtraction of multi-digit numbers, it could be employed for the LSB. Hence, to sum up half
subtractor concept, we are able to visualize that applying this circuit we could subtract one
binary bit from another to deliver the outputs like Difference and Borrow. Typically, the full
subtractor is among the most applied and crucial combinational logic circuits. This is a
fundamental electronic device, accustomed to carry out subtraction of two binary numbers.
Similarly, the full-subtractor makes use of binary digits such as 0,1 for the subtraction. The
inputs of this subtractor can be a, B, Bin and outputs usually are D, Bout. This post provides
full-subtractor principle concept that consists of the areas like what is a subtractor, full
subtractor design with logic gates, truth table, etc. The information here is helpful for
engineering students who are able to proceed through these topics in HDL Practical lab. Full
subtractor is actually an electronic device or logic circuit that operates subtraction of 2 binary
digits. This can be a combinational logic circuit utilized in digital electronics. Full Subtractor
Circuit Diagram with Logic Gates The circuit diagram of full subtractor employing basic gates is
proven in the below given block diagram. This circuit can be carried out with a couple of
half-Subtractor circuits. Within the first half-Subtractor circuit, the binary inputs are A and B.
Diff output is additionally supplied to the input of the right half Subtractor circuit. We provided
the. Yet again it is going to present Diff out along with Borrow out the bit. The end output of this
subtractor is Diff output. Alternatively, the Borrow out of both the half Subtractor circuits is
attached to OR logic gate. Afterwards, handing out OR logic for 2 output bits of the subtractor,
we get the final Borrow out of the subtractor. The final Borrow out represents the MSB a most
significant bit. This subtractor circuit completes a subtraction amongst a couple of bits, which
includes 3- inputs A, B and Bin and 2 outputs D and Bout. Subtractors are mainly intended for
carrying out arithmetical functions such as subtraction, in electronic calculators and also digital
equipment. These are additionally pertinent for various microcontrollers for arithmetic
subtraction, timers, and program counter PC. To sum up, by analyzing the adder, full subtractor
using two half subtractor circuits, and its listar methods, anybody can observe that Dout in the
full-subtractor is precisely identical to the Sout of the full-adder. The sole differentiation is the
fact A input variable is accompanied in the full-subtractor. By employing any full subtractor
logic circuit, full subtractor through NAND gates and full subtractor applying nor gates could be
executed, because both the NAND and NOR gates are addressed as universal gates. What
follows is a question for yourself,. Your email address will not be published. Notify me via e-mail
if anyone answers my comment. Half subtractor is among the most crucial combinational logic
circuit employed in digital electronics. Fundamentally, this is an electronic device or
alternatively, you can define it as a logic circuit. Before we explore the half subtractor, we must
understand the binary subtraction. In binary subtraction, the process of subtraction is identical
to arithmetic subtraction. In arithmetic subtraction the base 2 number strategy is applied while

in binary subtraction, binary numbers are applied for subtraction. The resulting expressions
could be represented with the difference and borrow. Since in binary subtraction, the main digit
is 1, we are able to produce borrow while the subtrahend 1 is larger than minuend 0 and for this
reason, borrow is going to demand. Below expressed illustration provides the binary
subtraction of two binary bits. The AND-gate is actually an individual kind of digital logic gate
having several inputs and a solitary output and depending on the inputs permutations it can
carry out the logical combination. The NOT-gate is an individual kind of digital logic gate having
a solitary input and depending on the input the output will change its polarity oppositely. For
example, if the input of the NOT gate is high then the output will turn low and vice versa. The
functioning of this logic gate is determined by OR gate. In order to design this half subtractor
circuit, we have to know the two concepts namely difference and borrow. When we observe
carefully, it becomes pretty apparent that the number of function carried out by this circuit can
be precisely relevant to the EX-OR gate functioning. As a result, we could simply make use of
the EX-OR gate to create difference. Likewise, the borrow created by half a
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dder circuit could be easily achieved utilizing the combination of logic gates like AND- gate and
NOT-gate. The truth table of the half adder circuit is demonstrated below. It is a crucial
application for just about any type of digital circuit to find out the achievable combinations of
inputs and outputs. Numerous combinational circuits can be found in integrated circuit
technology such as adders, encoders, decoders and multiplexers. In this post, we will talk about
full subtractor design working with half subtractor as well as the phrases like truth table. The
main issue with the half subtractor is, we are not able to generate a Borrow bit in this
subtractor. The entire subtractor circuit can get by making use of 2 half subtractors through an
extra OR gate. The below given image displays the truth table of full-subtractor. The simplified
version of the K-map for the above difference and borrow can be witnessed below. Leave a
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