4 bit subtractor circuit

In Digital Circuits, A Binary Adder-Subtractor is one which is capable of both addition and
subtraction of binary numbers in one circuit itself. The operation being performed depends
upon the binary value the control signal holds. Lets consider two 4-bit binary numbers A and B
as inputs to the Digital Circuit for the operation with digits. The circuit consists of 4 full adders
since we are performing operation on 4-bit numbers. There is a control line K that holds a binary
value of either 0 or 1 which determines that the operation being carried out is addition or
subtraction. As shown in the figure, the first full adder has control line directly as its input input
carry C0 , The input A0 The least significant bit of A is directly input in the full adder. A1, A2, A3
are direct inputs to the second, third and fourth full adders. The carry C1, C2 are serially passed
to the successive full adder as one of the inputs. S1, S2, S3 are recorded to form the result with
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adder, and a D-type flip-flop for storing carry-out. A simplified schematics of the circuit is
shown below:. After loading registers with numbers, shifting mode should be enabled to
perform the arithmetic operation. Starting with the least significant bit, at each cycle one bit of
number A and one bit of number B are being added. Carry-out output produced after each cycle
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Using if-then-else statements outside the process will yield an error. Positive-edge-triggered
D-type flip-flop is implemented by checking the rising edge of the clock signal using if-then-else
statement. A typical implementation of the D-type flip-flop is given below:. There is a big
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and has an immediate behavior. The assignment of the value to the variable occurs immediately
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and logic circuit diagrams. As, we already know, a full adder was used to add two 1-bit binary
numbers and the additional carry bit C in. But, to add two n-bit binary numbers, we will require
n-number of full adders. The addition of LSB bits can be done by using any of half-adder or a
full-adder with C in terminal grounded, but in practical parallel adders, we use a full-adder at the
least significant stage also to facilitate cascading. The carry-out of each full-adder is also
connected to the carry-in of the next full-adder in the higher-order. A parallel adder is used to
add two numbers in parallel form and to produce the sum bits as parallel outputs. In two
numbers, one is addend and the other is augend and both are added parallelly to get the sum.
From the above-provided logic, we need 4 full adders connected together to add 4-bit binary
numbers. For 4-bit binary numbers A and B of the form,. We already know that two numbers A
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simultaneously. A full adder adds two 1-bits and a carry to give an output. However, to add
more than one bit of data in length, a parallel adder is used. A parallel adder adds
corresponding bits simultaneously using full adders. Simultaneously, it keeps generating a
carry and pushing it towards the next most significant bit to be added. An n-bit parallel adder
uses n full adders connected in cascade with each full adder adding the two corresponding bits
of both the numbers. If a carry is generated, it will be passed on to the input of the next full
adder. To add two Hex codes, we need four full adders connected in cascade. This is because a
hex code can be represented by four binary bits. And depending on the position of the bits, the
full adders add, the SUM outputs of the full adders will be connected to the display. The least
significant bit will be connected to the LSB of the display. The most significant bit will be
connected to the pin one bit before the MSB of the display. The carry output of the final full
adder will be connected to the MSB pin of the display. Each row of the keypad is connected to a
full adder depending on its significance. The first full adder receives inputs from the first row of
the hex keypad. The second full adder receives inputs from the second row of the hex keypad
and the carry from the first and so on. The resultant combinational logic circuit is shown below.
A 4-bit parallel subtractor is used to subtract a number consisting of 4 bits. We get a 4-bit
parallel subtractor by cascading a series of full subtractors. For an n-bit parallel subtractor, we
cascade n full subtractors to achieve the desired output. The connections are the same as that
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bit parallel adder, which we saw earlier in this post. Each of the bit is subtracted from its

corresponding bit of equal significance from the other number. A borrow, if generated,
propagates through the cascade of full subtractors. The first rows having the least significance
compared to the other rows of the hex keypads are connected to the first full subtractor. The
output of each full adder is connected to the display on the basis of their positional significance
in the answer. The final borrow output of the last full subtractor is connected to the MSB pin of
the display. Each adder or subtractor receives inputs to their A and B ports instantaneously.
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