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ABSTRACT: A carry skip adder (CSKA) structure is
presented which has lower power consumption with a
higher speed. The performance of the conventional
CSKA is improved by achieving the speed
enhancement by applying concatenation and
incrementation schemes. The existed structure
utilizes AND-OR-INVERT (AOI) and OR-AND-
INVERT (OAl) compound gates for the skip logic. A
parallel-prefix adder provides the best performance
in VLSI design. However, performance of Ladner-
Fischer adder through black cell takes huge memory.
So, gray cell can be replaced by black cell which
gives the Efficiency in Ladner-Fischer Adder. The
proposed system contains three stages of operations
they are pre-processing stage, carry generation
stage, post-processing stage. The pre-processing
stage focuses on propagate and generate, carry
generation stage focuses on carry generation and
post-processing stage focuses on final result. In
ripple carry adder each bit is waited for the previous
bit addition operation. In efficient Ladner - Fischer
adder, addition operation does not wait for previous
bit addition operation and modification is done at
gate level for improving the speed and to decreases
the memory used.
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LINTRODUCTION
Addition operation is the main operation in
digital signal processing and control systems.
The fast and accuracy of a processor or system is
based on the performance of adder. In DSP
processors and general purpose processors the

addition operations are taken from simple ripple
carry adder.

In ripple carry adder, each bit full adder
operation consists of sum and carry, that carry
will be given to next bit full adder operation,

this process is continuous until the Nth bit
operation. The N-1th bit full adder operation
carry will be given to the Nth bit full adder
operation present in the ripple carry adder.

For 16-bit ripple carry adder, the first bit carry is
given to second bit full adder, second bit carry is
given to the third bit full adder, similarly the
operation is continue till fifteenth bit carry is
given to sixteenth bit full adder. The addition
operation is performed from least significant bit
to most significant bit in ripple carry adder.
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Fig. 1 Structure of the existed hybrid variable
latency CSKA

The existed structure is based on combination of
the concatenation and the incrementation
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schemes with the Conv-CSKA structure, and
hence, it is denoted by CI-CSKA. It provides us
with the ability to utilize simpler carry skip
logics. The logic replaces 2:1 multiplexers by
AOI/OAI compound gates. The gates, which
consist of fewer transistors, have lower delay,
area, and smaller power consumption compared
with those of the 2:1 multiplexer. Note that, in
this structure, it becomes complemented when
the carry propagates through the skip logics.
Therefore, at the output of the skip logic of even
stages, the complement of the carry is generated.
The structure has a considerable lower
propagation delay with a slightly smaller area
compared with those of the conventional one.
Note that while the power consumptions of the
AOI (or OAI) gate are smaller than that of the
multiplexer, the power consumption of the
existed CI-CSKA is a little more than that of the
conventional one. This is due to the increase in
the number of the gates, which imposes a higher
wiring capacitance (in the noncritical paths).

IL.PROPOSED LADNER-FISCHER
ADDER

The proposed Ladner-Fischer adder is flexible to
speed up the binary addition and the structure
looks like tree structure for the high performance
of arithmetic operations.

In ripple carry adders each bit have to wait for
the last bit operation. In parallel prefix adders
instead of waiting for the carry propagation of
the first addition, the idea here is to overlap the
carry propagation of the first addition with the
computation in the second addition, and so forth,
since repetitive additions will be performed by a
multioperand adder.

Research on binary operation elements and
motivation gives development of devices. Field
programmable gate arrays [FPGA’s] are most
popular in recent years because they improve the

speed of microprocessor based on applications
like mobile DSP and telecommunication. The
construction of efficient Ladner-Fischer adder
contains three stages. They are pre-processing
stage, carry generation stage, post-processing
stage.

A. Pre-Processing Stage

In the pre-processing stage, generate and
propagate are from each pair of inputs. The
propagate perform “XOR” operation of
input bits and generate operation “AND”
operation of input bits. The propagate (Pi)
and generate (Gi) are shown in below
equations 1 and 2.

G =A;ANDEB; — — — —
()

B. Carry Generation Stage

In this stage, carry is generated for each bit
called as carry generate (Cg). The carry
propagate and carry generate is generated
for the further operation but final cell
present in the each bit operation gives carry.
The last bit carry will help to produce sum
of the next bit simultaneously till the last bit.
The carry generate and carry propagate are
given in below equations 3 and 4.

C, =P ANDPj— — — —— — 3)

C, = Gy OR (P AND Gg) — —
“4)

The above carry propagate Cp and carry
generation Cg in equations 3 & 4 is black
cell and the below shown carry generation in
equation 5 is gray cell. The carry propagate
is generated for the further operation but

Available online: https://edupediapublications.org/journals/index.php/IJR/

Page | 1994




International Journal of Research
Available at https://edupediapublications.org/journals

e-ISSN: 2348-6848
p-ISSN: 2348-795X

4

Volume 05 Issue 04
February 2018

final cell present in the each bit operation
gives carry. The last bit carry will help to
produce sum of the next bit simultaneously
till the last bit. This carry is used for the next
bit sum operation, the carry generate is
given in below equations 5.

Cg = G, OR (P, AND Gg) — 5

C. Post-processing stage
It is the last stage of an efficient Ladner-
Fischer adder, the carry of a first bit is
XORed with the next bit of propagates then
the output is produced as sum and it is
shown in equation 6.

Ss=BANDC_{—————

i 1 i—1 ( 6)
It is used for two sixteen bit addition
operations and each bit carry is undergoes
post-processing stage with propagate,
provides the final sum. The first input bits
operated in pre-processing stage and it will
produce propagate and generate. These
propagates and generates undergoes carry
generation stage produces carry generates
and carry propagates, these undergoes post-
processing stage and gives final sum. The
step by step process of efficient Ladner-
Fischer adder is shown in Fig 2.
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Fig 2: Flow chart for Efficient Ladner-Fischer
adder.

In Efficient Ladner-Fischer adder, black cell
operates three gates and gray cell operates
two gates. The gray cell reduces the delay
and memory because it operates only two
gates. The proposed adder is design with the
both black and gray cells. By using gray cell
operations at the last stage of proposed
adder gives a enormous dropping delay and
memory used.

The proposed adder is shown in fig 3 which
increases the speed and decreases the
memory for the operation of 8-bit addition.
The input bits Ai and Bi concentrates on
generate and propagate by XOR and AND
operations. These propagates and generates
undergoes the operations of black cell and
gray cell and produces the carry Ci. That
carry is XORed with the propagate of next
bit, which gives sum.
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Fig 3: 16-Bit Efficient Ladner-Fischer Adder

The logical circuit is utilizing multiple
adders to find the sum of N-bit numbers.
Each addition operation has a carry input
(Cin) which is the previous bit carry output
(Cout).

The Efficient Ladner-Fischer Adder design
takes less number of gates. Generally each
black cell consists of two AND gates, one
OR gate and gray cell consists of one AND
gate, one OR gate. The last stage design
with the gate level logic with the gray cell
reduces delay and memory.
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Fig 9. Output Waveform

V.CONCLUSION

In this paper, a new approach is
implemented to design an efficient Ladner-
Fischer adder which concentrates on gate
levels to improve the speed and decreases
the memory. It is like tree structure and cells
in the carry generation stage are decreased
for speed up the binary addition. In
proposed adder addition operation offers a
great advantage in reducing the delay.
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