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ABSTRACT: The design of a modified carry skip adder (CSKA) structure that has a higher speed yet lower energy
consumption compared with the proposed hybrid structure. The speed enhancement is achieved by applying new adder
and optimized RCA schemes to improve the efficiency of the hybrid CSKA structure. In addition, instead of utilizing
brent kung adder and normal RCA, the modified structure makes use of Ladner Fischer adder and optimized RCA. The
structure realized with variable stage size style, where in the further improves the speed and of the adder. Finally, an
application shows in the floating point adder unit with our modified CSKA, which lowers the power consumption
without considerably impacting the speed, is presented. In addition, the area—delay product was the lowest among the
structures considered in this paper, Ladner Fischer parallel prefix adder with considerably smaller area and delay.
Simulations on the modified hybrid variable latency CSKA reveal reduction in the delay consumption compared with
the latest works in this field while having a reasonably high speed.
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[.INTRODUCTION

Here present a carry skip adder (CSKA) structure that has a higher speed compared with the proposed hybrid
CSKA The speed improvement is achieved by applying a new adder in to the structure this schemes to improve the
efficiency of the CSKA structure. A hybrid variable latency extension of the proposed structure, which lowers the area
consumption without considerably impacting the speed, is presented.

Adders are a key building block in arithmetic and logic units (ALUs) and hence increasing their speed and
reducing their power/energy consumption strongly affect the speed and power consumption of processors. There are
many works on the subject of optimizing the speed and power of these units, which have been reported in obviously, it
is highly desirable to achieve higher speeds at low-power/energy consumptions, which is a challenge for the designers
of general purpose processors.

In this paper, a modified CSKA used which exhibits a higher speed and lower energy consumption compared
with those of the hybrid CSKA one. The speed enhancement was achieved by modifying the structure through. A new
type of parallel prefix adder network on the nucleus stage.

Nuclease stage is the higher bit width stage on the variable latency network. Here we are using a Lander
Fischer adder as a parallel prefix network, here also introduce an optimized RCA. In the optimized RCA structure we
use CBL in the adder offers minimum number of gate count. The CBL worked as a full adder .By using the modified
CSKA an efficient floating point adder optimize. The results also suggested the CSKA structure is a very good adder
for the applications where both the speed and area consumption. In this paper,given the attractive features of the CSKA
structure. The modified CSKA increases the speed considerably while maintaining the low area and delay consumption
features of the CSKA.
Hence, the contributions of this paper can be summarized as follows.
1) Proposing a modified CSKA structure by combining parallel prefix network and optimized RCA. Modified CSKA
structure for enhancing the speed of the adder. The modification provides us with the ability to use simple Ladner
Fischer adder and optimized RCA network.
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2) Proposing a modified variable latency CSKA structure based on the extension of the suggested CSKA, by replacing
some of the middle stages in its structure withal PPA, which is modified in this paper.

3) Optimized RCA used with minimum gate count.

4) Application of the modified structure in to a floating point adder unit

II.ONE-LEVEL CARRY-SKIP ADDERS

A novel strategy to design carry-skip adders is proposed. It allows to distribute bits into different groups to
achieve minimum delay .Adder is used to perform a number of mathematical operations such as subtraction,
multiplication, division as well as additions. Most efficient architectures in terms of area and power dissipation is the
carry-skip adder (CSA) proposed for the first time in A CSA consists of full adder gates grouped together into blocks,
whose configuration strongly affects the overall speed . The blocks are connected by 2:1 multiplexers, which can be
placed into one or more level structures. To minimize the delay, many strategies have been proposed to find the

optimum distribution of full adders in blocks.

Fig 1: CSA architecture

A. Variable Block Size CSA

Instead of constant block size, we can use a variable block size to enhance the performance of the CSA .The
number of bits can be further increased without increasing the propagation delay of the CSA, An adder should be
considered optimal if it is not possible to add bits without increasing the delay and area.

B. High-Speed and Energy-Efficient Carry Skip Adder

Adders are a key building block in arithmetic and logic units (ALUs) and hence increasing their speed and
reducing their power/energy consumption strongly affect the speed and power consumption of processors. There are
many adder families with different delays, power consumptions, and area usages. Examples include ripple carry adder
(RCA), carry increment adder (CIA), carry skip adder (CSKA), carry select adder (CSLA), and parallel prefix adders
(PPAS).

(]
Stage 2 Stage 1

Fig 2: structure of the CSKA

The RCA has the simplest structure with the smallest area and power consumption but with the worst critical
path delay. In the CSLA, the speed, power consumption, and area usages are considerably larger than those of the
RCA. The PPAs, which are also called carry look-ahead adders, exploit direct parallel prefix structures to generate the
carry as fast as possible

There are different types of the parallel prefix algorithms that lead to different PPA structures with different
performances. As an example, the Kogge—Stone adder (KSA) is one of the fastest structures but results in large power
consumption and area usage. It should be noted that the structure complexities of PPAs are more than those of other
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adder schemes. The CSKA, which is an efficient adder in terms of power consumption and area usage the critical path
delay of the CSKA, is much smaller than the one in the RCA.

The proposed modification increases the speed considerably while maintaining the low area and power
consumption features of the CSKA. In addition, an adjustment of the structure, based on the variable latency technique,
which in turn lowers the area consumption without considerably impacting the CSKA speed, is also presented.

1) Proposing a modified CSKA structure by combining the concatenation and the incrimination schemes to the
conventional CSKA structure for enhancing the speed and energy efficiency of the adder. The modification provides us
with the ability to use simpler carry skip logics based on the AOI/OAI compound gates instead of the multiplexer.

2) Providing a design strategy for constructing an efficient CSKA structure based on analytically expressions presented
for the critical path delay.

3) Proposing a hybrid variable latency CSKA structure based on the extension of the suggested CSKA, by replacing
some of the middle stages in its structure with a PPA, which is modified in this paper. The rest of this paper is
organized as follows. Section 111 discusses related work on proposed hybrid structure .In Section IV proposed hybrid
variable latency CSKA is explained, while Section V describes the Modified hybrid CSKA structure.

1l PROPOSED HYBRID STRUCTURE

A. general description of the proposed hybrid structure

It provides us with the ability to use simpler carry skip logics. The logic replaces2:1 multiplexers by AOI/OAI
compound gates (fig 3). 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 the carry propagates through the
skip logics, it becomes complemented. Therefore, at the output of the skip logic of even stages, the complement of the
carry is generated. The structure has a considerable lower delay with a 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 delay of the proposed hybrid CSKA smaller than that of the conventional one. This is due to the
smaller in the number of the gates.

In this structure, the first stage has only one block, which is RCA. The stages 2 to Q consist of two blocks of
RCA and incrimination. The incrimination block uses the intermediate results generated by the RCA block and the
carryout put of the previous stage to calculate the final stage.

Fig 3: Proposed Hybrid CSKA Structure

As shown in Fig. 3, the skip logic determines the carry output of the j the stage based on the intermediate
results of the j the stage and the carry output of the previous stage (CO, j—1) as well as the carry output of the
corresponding RCA block (Co). For using both AOI and OAI compound gates as the skip logics are the inverting
functions of these gates in standard cell libraries. The internal structure of the incrimination block, which contains a
chain of half-adders (HAS).

B. Area and delay of the proposed structure

The use of the static AOI and Opiates compared with the static 2:1 multiplexer leads to decreases in the area
usage and delay of the skip logic In addition, the proposed structure utilizes incrimination blocks that do not exist in the
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conventional one. however, may be implemented with about the same logic gates (XOR and AND gates) as those used
for generating the select signal of the multiplexer in the conventional structure. Therefore, the area usage of the
proposed CSKA structures decreased compared with that of the conventional one.

The critical path of the proposed CI-CSKA structure, which contains three parts, is shown in Fig. 3. These
parts include the chain of the FAs of the first stage, the path of the skip logics, and the incrimination block in the last
stage. The delay of this path (TD) may be expressed as

C. Stage sizes consideration
The number of stages and the corresponding size for each stage, which are given in Fig. 4 have been
determined based on a 45-nmstatic CMOS technology.

Stage Index -~
6 15 14 13 12 11 [ B 7 & 5 4

O=i<p » pei=l
Figure 4: Sizes of the stages in for the proposed and 32-bit CSKA structures

The highest bit size occupied stage is known as nucleus stage.The parallel prefix adder are to be placed at here for
decrease the delay and increase the speed.

IV PROPOSED HYBRID VARIABLE LATENCY CSKA
In this section, first, the structure of a variable latency adder, is described

A. Proposed Hybrid Variable Latency CSKA Structure

The basic idea behind using CSKA structures was based on almost balancing the delays of paths such that the
delay of the critical path is minimized. Here we replace some of the middle stages in our proposed structure with a
PPA. The proposed hybrid variable latency CSKA structure is shown in Fig. 5 where in Mp-bit modified PPA is used
for the path stage (nucleus stage). The nucleus stage, which has the largest size among the stages, replacing it by the
PPA reduces the delay of the longest off-critical paths. Thus, the use of the fast PPA helps increasing the available
slack time in the variable latency structure
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Fig 5: Structure of the proposed hybrid variable latency CSKA.

B. Parallel prefix adders

The PPA is like a Carry Look Ahead Adder. The production of the carriers the prefix adders [1] can be
designed in many different ways based on the different requirements. We use tree structure form to increase the speed
of arithmetic operation. Parallel prefix adders are faster adders and these are faster adders [4] and used for high
performance arithmetic structures in industries. The parallel prefix addition is done in 3 steps.
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1. Pre-processing stage
2. Carry generation network
3. Post processing stage

Pre-processing stage we compute, the generate and propagate signals are used to generate carry input of each
adder. A and B are inputs. These signals are given by the equation 1&2.Carry generation network stage we compute
carries corresponding to each bit. Execution is done in parallel form after the computation of carries in parallel they are
divided into smaller pieces. Carry operator contain two AND gates, one OR gate. It uses propagate and generate as
intermediate signals which are given by the equations 3&4Post processing stage the final stage to compute the
summation of input bits. it is same for all adders and sum bit equation given
C.brent kung adder

In the proposed hybrid structure, the prefix network of the Brent-Kung adder is used for constructing the
nucleus stage (Fig.6). One the advantages of the this adder compared with other prefix adders is that in this structure,
using forward paths, longest carry is calculated sooner compared with the intermediate carries, which are computed by
backward paths. In addition, the fan-out of adder is less than other parallel adders, while the length of its wiring is
smaller.

(A, By )

°]

{,:-:

Loy
————— P e

N
S

] Jf A0
;‘—E‘]ll-:j;lf:.l;jfil‘:j;l!}?:q‘]-ﬂ-\ L

T B
<&

(PG G |Gy Py
»

P, 6
Pr=A @B, =]
s by |G = 8y

.
g | e

Fig 6: Internal structure of the path stage of the proposed hybrid variable latency CSKA.

V.MODIFIED HYBRID CSKA
Modification for brent kung adder

1. Lander Fischer adder

Lander- Fischer adder is a parallel prefix adder. This was developed by R. Lander and M. Fischer in
1980.Ladner- Fischer adder has minimum logic depth but it has large fan-out . Lander- Fischer adder has carry operator
nodes. The 3-bit and 32 bit Lander- Fischer adder figures shown below. This adder structure has minimum logic depth,

but has large fan-out requirement up to n
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Fig 8: Lander Fischer adder structure

In this paper we use a 16 bit ladner fischer adder circuit instead of brent kung adder. This type of ladner
fischer adder make high speed of operation
B. Madification for RCA
1. Optimized RCA

Bl A

Pl T

L _W ;>

-~ Previous

“’x*;, o as

Fig 9: CBL Structure

The common Boolean logic used RCA make efficient area having minimum number of gates. Normal full
adder have 13 gates but in cal structure offers simple full adder with 12 gates. The summation and carry signal for full
adder which has Can=1, generate by INV and OR gate. Through the multiplexer, the correct output result is selected
according to the logic state of carry-in signal. One input to the mix goes from ripple carry adder block with Can=0 and
other input from the Common Boolean logic.

VI APPLICATION OF THE MODIFIED CSKA

A. Application in the floating point adder unit

Floating Point arithmetic is the most used way of approximating real number arithmetic for performing
numerical calculations on modern computers. The advantage of floating-point representation over fixed-point and
integer representations that it supports a much wider range of values. Addition/subtraction, Multiplication and division
are the common arithmetic operations in the computations.
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Fig10 : Floating point number structure
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Fig 11: Addition operation of floating point adder

Many fields of science require manipulating real numbers efficiently. Since the first computers appeared,
different ways of approximating real numbers on it have been introduced. One of them, the floating point arithmetic, is
the most efficient way of representing real numbers in computers. Representing an infinite, continuous set (real
numbers) with a finite. Floating-point Arithmetic represent a very good compromise for most numerical applications
Robots, Air traffic controller, Digital computers because of its raising application the main emphasis is on the
implementation of floating point adder effectively such that it uses less chip area with more clock speed.

VII. EXPERIMENTAL RESULTS

To compare the performance of modified CSKA design with that of previous system, we implement the high
speed cska having minimum delay techniques with the ladner fischer adder and CBL structure. So we can reduce the
delay and area. Here shows the simulation result of modified cska top circuit output and modified floating point adder
output.

Fig 12. Modified CSKA top circuit output

Fig 13. Modified floating point adder output

Table.1: Comparison of 64 bit CSKA brent kung adder,ladnerfischer and modified CSKA

Copyright to JIRCCE DOI: 10.15680/IJIRCCE.2016. 0406047 10552



4

Al K‘W‘
LIITRCCE )

ISSN(Online): 2320 - 9801
ISSN (Print) : 2320 - 9798

\ *:1»7‘.’:5_’:5 "?

International Journal of Innovative Research in Computer
and Communication Engineering
(An 1SO 3297: 2007 Certified Organization)

Vol. 4, Issue 6, June 2016

DESIGN NO.SLICES DELAY(nS)

Hybrid 130 65.08
CSKA

using brent
kung adder

64Bit 126 62.372
CSKA
using

ladner
fischer
adder

Modified 124 59.889
CSKA
output

The summary of adder features and the comparison with related works are listed in Table 1.The delay will be
efficiently reduce in order to use our parallel prefix network In the ladner Fischer adder at the nuclease stage of
variable stage size this will improve over all speed of our addition purpose .also reduce the area, although they are
efficient enough for specific applications. The use of optimized RCA used here is Full adder having CBL it has only
12 gates.

250 130
200 124
150
100 65.08 62.372

50

0
HYBRID CSKA MODIFIED HYBRID CSKA
B NO.OF SLICES M CRITICAL DELAY(nS)

Figure.14: Area, delay Comparison Chart Of proposed and modified scheme

The figure 14shows that, the area is slightly more in the case of Hybrid CSKA Compare to the Modified
CSKA .because the number of gate is less here. Compare with brent kung adder the ladner Fischer adder wants only
minimum area and delay. When we use CBL used Adder offers minimum number of gate count.

VIIl. CONCLUSION

The Modified high speed efficient carry skip adder allow the accurate and high speed addition with minimum
delay. The most important advantage of this paper is its ability to add bits with minimum delay this can be done by
using a parallel prefix adder network on the nucleus stage. Nuclease stage is the higher bit width stage on the variable
latency network. Here we are using a Lander Fischer adder as a parallel prefix network, here also introduce a
optimized RCA. When we use CBL used Adder offers minimum number of gate count. The efficient floating point
adder optimized

In the future efficient addition can be done with minimum delay by introducing an efficient adder on the
nuclease stage. this enhances the overall speed and reduce the delay static CMOS CSKA structure called CI-CSKA was
proposed, which exhibits a higher speed and lower energy consumption compared with those of the conventional one.
The speed enhancement was achieved by modifying the structure through the concatenation and incrimination
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techniques. In addition, AOI and OAI compound gates were exploited for the carry skip logics. The results also
modified CSKA structure as a very good adder for the applications where both the speed and energy consumption are
critical. In addition, a hybrid variable latency extension of the structure was modified.
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