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ABSTRACT The processor speed of operation is depends on the adder. In digital world the processor operation is main design

consideration is high performance adder with less area and small power consumption is important for design a
digital adder. The proposed carry select adder is designed for the advanced processors. This paper proposes the fpga implementation high
performance carry select adder without using the multiplexer for the final selection of the sum. The approach for design a CSA we
implemented by using the high speed parallel prefixadder and then first finding zero logic. By removing the multiplexer in the final stage as
aresultthe area as well as power consumption is reduce. For the selection of the high speed carry generator we use the Kogge stone parallel
prefixadder. It will generate the fast carry forintermediate stages of the adder. The adder is designed by using the verilog HDL in VIVADO IDE
and implemented on the Zynq Board. The proposed carry select adder is consume less power and occupies less area compared to conven-

tional carry selectadder with ripple carry adder.
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INTRODUCTION

Basically Adder is a digital circuit that performs addition of digital
bits. In many computers and other kinds of processors adders are
used in the arithmeticlogic units. They are also utilized in other parts
of the processor, where they are used to calculate addresses and
similar applications. Although adders can be constructed for many
number representations, the most common adders operate on
binary numbers. Carry select adder (CSLA) is generally the
combination of two ripple carry adders (RCA) and multiplexer. Area
ofthe carry selectadderis not efficient because it uses more number
of pair of ripple carry adder to produce the sum and carry through
supposing Cin="1"and '0' and final output is selected by multiplexer.
In CSA, requirement of producing two adders and final selection for
multiplexers as a result it require more area, even though carry
propagation delay is reduced much.

The Parallel Prefix Adder (PPA) is one of the fastest types of adder
that had been created and developed and can also be used to
reduce the de-lay. Several examples of such adders have been
published and there are many efficient implementations. The
kogge-stone adder has an ideal depth of log,n.The kogge-stone
adderis considered the fastestadder.

There are many carry select adder approaches available but most of
them use ripple carry adders to implement the adder. CSA
implemented with parallel prefix adder approach can give better
delay and area performance.

This paper illustrates the two different approaches of carry select
adder implementation to achieve minimum delay and reduced area
without increasing the fan-out or lateral wires and covers the
comparison of inbuilt CSA and Kogge Stone (KS) adder with
multiplexer and without multiplexer.

Parallel prefix Adder:

There is so many approaches are there to implement a carry select
adder. The carry select adder is designed using the ripple carry
adder is one of the method. But it will take more area and consume
more power. To overcome by that problem we need a high
performance adder in place of the ripple carry adder. In
intermediate stage the speed of the adder depends on the fast carry
propagation, the high speed carry generation parallel prefixadderis
needed for intermediate stage. The kogge stone adder satisfy the
aim of these paper.the kogge stone adder is generates the carry
adder and propagates the fast carry for intermediate stages.The
kogge stone adder is a high speed for carry propagation adder

compared to any other parallel prefix adders and take less area. .
Some papers suggested using add one circuit to eliminate the
second adder required for the CSA with cin=1 condition. We have
shown that Carry selectadder

Implemented with parallel prefix adder approach can give better
delay and area performance. This paper illustrates the two different
approaches of carry select adder design to achieve less delay and
small area without increasing the hardware components. we
discuss the two different methods used for realizing the carry select
adder using Kogge Stone tree, one with multiplexer and the other
without multiplexer.

Kogge stone adder:

The carry propagation of KS adder shows the generation of carry for
intermediate stages. The carry propagation delay of the kogge
stone adder is proportional to log,(n) and logic elements used is
proportional to nlog,(2n), where n is the number of bits used in ks
adder addition. Itis shows that for KS adder, area require is very high,
eventhoughitreducesthedelay by alargeamount.

C,=G+G,C,

C,=(G+P,G)+PP,C,

C,=(G,+P,G,)+P,P,C,

C,=(G+P.,G,)+P,P,(G+P,G))+P,P,P P,C,.
C=(G+P,G,)+P,P,(G,+P,G,)+P,P,P,P,C,
C=(
C=(
C

3=

G+P,G) +P,P, (G,+P,G,)+P,P,P.P.C,
G+P,G,) +P,P, (G+P,G,)+P,P.P,P.C,

= (G+P,G,) +P,P, (G,+P,G,) +P,P,P.,P,[(G+P,G,) +P,P, (G +P,G,)] +
P,PsP.P.P.P,P.P,C,

Figure 1:4-bitKogge stone Adder

Carry select adder with ks adder and with mux for final
selection:

In the first method adder is implemented by considering cin=0 KS
adder first and then cin=1 adder is generated by using an Excess1
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adder as shown in the Fig. 5. Finally sum is selected by using a MUX.
Carry equations for cin=0adderare

c1=g0

c2=(g1+p1g0)

c3=(92+p2g1)+p2picl

c4=(g3+p392)+p3p2(g1+p1g0)

As shown in the figure it considerably reduces the logic elements
required forimplementing the second adder.

Figure 2:csa with ks adder and final selection for Mux

Proposed Carry selectadder without multiplexer:

Here instead of using simple Excess 1adder, a first zero finding logic
is used. If cin=0, logic will select the KS adder output as the final
output. If cin=1, logic will invert the KS adder output from LSB to
MSB until it finds the first occurrence of a zero. As the carry input is
propagating through the AND network, the resulting delay will be
slightly greater compared to CSA with MUX. But the proposed adder
uses lesserlogic elements compared to CSA with MUX.

In order to reduce the delay of carry propagation through
multiplexers; a fast carry network is implemented using Kogge
Stone tree. So as shown in the Fig. 7 we can achieve the same delay
as that of Kogge Stone adder with this modification. For the second
adder MUX is not required as it directly realizes the result using the
carry input. Certain product terms required for the fast carry logic is
generated in the CSA adder. Every 4 bit generates its corresponding
producttermsand isfedto thefastcarrylogic.

£

Figure 3: proposed carry select adder without using
multiplexers.

RESULTS:
Figure 4: Simulation result of proposed carry select adder
without using multiplexers.

Figure 5: zynq board implementation result of CSA using
without multiplexers

Comparison among the carry select adder with multiplexer and
without multiplexer:

CSA with Mux CSA without MUX
Power(mW) 6.79 5.107
Delay(nS) 9.41 9.045

CONCLUSIONS

In this paper we have shown the design of carry select adder
without multiplexers for final selection of sums implemented with
Kogge Stone tree using two different approaches. One approach
uses Excess1 adder and the other uses first zero finding logic to
realize the carry select adder. Both the adders are implemented on
ZYNQ Board device and the performance is compared. CSA with
MUX performs better in terms of delay and CSA without MUX
performs better in terms of area. Due to this area and power is also
reduced. CSA without MUX performs slightly better compared to
CSA with MUX when the area-delay product is taken. FPGA inbuilt
adder is also used for comparison. This is to show the closeness of
the performance of the optimized adders with FPGA Adder.
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