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Abstract - In modern VLSI, CMOS technologies are invented and the size is reducing day by day. So the complexities 
increases resulting into the high integration. Here a 1 bit and 8 bit Carry Select Adder (CSLA) is proposed to obtain efficient 
design. By introducing traditional full adder, conventional CSLAs are designed. The complexity obtained in the system is 
represented from power consumption and area. So this problem is solved by implementing modern technique on the CSLA. 
Moreover the logic gates are designed which is based on the technique of Gate Diffusion Input (GDI). It can observe that the 
both area and power consumption is reduced from proposed design. It is shows that the power for 1-bit is reduced and the 
power for 8-bit is reduced. The simulation results exhibits that the GDI design performs better than the CMOS logic design. 
 
Index terms - CSLA(Carry Select Adder (CSLA); GDI (Gate Diffusion Input) Technique; RCA (Ripple Carry Adder). 

 
I. INTRODUCTION 
 
Digital computer systems that are now used are 
binarydigital systems. But, there is a new logic which 
is making itsway to a new future. The logic which 
unlike binary uses 3symbols. A number system built 
with a radix 3 is called asternary number system. 
Though binary circuits are easy toimplement in 
CMOS technology [3], they have got their 
ownlimitations. One of the limitations is, the larger 
the operands,the more amounts of binary circuits 
needs to be cascaded.  
Foran example consider the following case, design of 
a paralleladder for unsigned number. If it is assumed 
that the maximumvalue of operand is always less than 
256, it may be able to usean 8-bit adder, which is 
built by cascading eight 1-bit adders.And if it is 
assumed that the number can take value 64K, andthen 
it’s needed to build a 16-bit adder, by cascading 
single bitadders.  
 
We can greatlyoptimize the chip area, if we use 
ternary adder instead to binary.This is because of the 
huge code capacity of ternary logic. Internary logic 
an 8-bit code can represent a number as large 
as6K.(i.e. 3^8). Therefore, the above discussion 
suggests that ternary indeed can be a very good 
alternative to the binary. The only problem being, the 
circuit in ternary can’t be that easily designed as in 
binary. This fact again provides a good opportunity 
for developing new custom circuits. One such circuit 
is the one proposed in this paper. In fact, we can 
develop any combinational ternary circuit, if we 
could followthe ternary k-map suggested by [4], but 
to do that we need tohave a set of basic gates for 
ternary [1], [2],[8]. Even if we areable to implement 
the circuit, It is going to be very huge,consisting of 
hundreds of transistor if not thousands. To getthe 
same functionality with reduced number of transistor 

weneed to develop each circuit customarily, a lot of 
gates hadbeen proposed for ternary gates, we try to 
propose othercombinational circuits [5]. 
 
The chip area increases when the number of 
functionsincreases and when the number of inputs 
increases in binarylogic. To overcome these problems 
multi valued logic systemsare used where the radix is 
greater than 2 are the main trust forresearch. Ternary 
logic is the multi valued logic systemwith base 3. For 
'n' inputs the number of functions realized willbe 
larger in ternary logic than in binary logic. So by 
usingternary logic area can be reduced for higher bit 
order. 
 
II.EXISTED SYSTEM 
 
The full adder is illustrated in above figure 1. We can 
implement the full adder by two half adders. A and B 
are represented as the two inputs and an input carry is 
the third input which is represented as CIN. If the 
logic is designed with full adder then it createan 
adder by being together which is byte-wide and the 
carry bit is cascaded from one adder to the next. 
 

 
Fig 1. Full adder 
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Table 1 exhibits the full adder truth table. In the truth 
table output carry is represented as COUT and the 
normal output is represented as S.  

 
Table i. Truth table for full adder 

 
The full adder logic can be designed from the above 
truth-table. An EXOR among the input A and the 
output of half-adder SUM with B and CIN 
inputsprovides the output S. from the three inputs if 
any of the two inputs are HIGH then the COUT will 
be true. The initial half adder is for adding both the 
inputs A and B to get a partial Sum. The logic of 
second half adder can be utilized for adding CIN to 
the Sum which is produced by the initial half adder 
for attaining the final sum (S) output.  
 
III. PROPOSED SYSTEM 
 
Typically, proposed adder consists of three parts:  
(1) Half adders forcarry generation (G) and 
propagation (P) signals preparation; 
(2) Carry look-ahead units for carry generation, and  
(3) XORgates for sum generation.  
 
We focus on the half adders for G andP signals 
preparation.  

Pi = Ai⨁Bi, Gi = Ai⋅ Bi, (1) 
Ci = Gi + Pi⋅ Ci-1, (2) 

Si = Pi⨁Ci-1. (3) 
 

Where i is denoted the bit position from the least 
significant bit. Note that owing to reuse of the circuit 
of Ai XOR Bi for Si generation, here Pi is defined as 
Ai XOR Bi instead of Ai OR Bi. Because C0 is equal 
to G0 , if G0 is 0, C0 will be 0. From (2), we find that 
C1 is equal to G1 when C0 is 0. In other words, if G0 
and G1 are equal to 0, C0 and C1 will be 0. By 
expanding the above to i , Ci will be 0 when G0, G1, 
… , Gi are all 0. This means that the carry 
propagation from C0 to Ci is masked. From (3), we 
can obtain that Si is equal to Pi when Ci-1 is 0. 
 
From the perspective of approximate computing, if G 
is controllable and can be controlled to be 0, the carry 
propagation will be masked and S (=P) can be 
considered as an approximate sum. It can obtain the 
selectivity of S between the accurate and approximate 
sum if we can control G to be A AND B or 0. 

Evidently, we can achieve selectivity by adding a 
select signal.  
 
Compared with the conventional half adder, we add a 
signalnamed “M_X” as the select signal and use a 3-
input AND gateto replace the 2-input one. When 
M_X = 1, the function of G isthe same as that of a 
conventional half adder; when M_X = 0, Gis equal to 
0.Consider the condition when the inputs Ai and Bi 
are both 1,when M_Xi = 1, the accurate sum Si and 
carry Ci will be 0 and 1({Ci , Si} = {1,0}); when 
M_X0 , M_X1 , … , M_Xi are all 0, Siis equal to Pi 
(= Ai XOR Bi = 0) as an approximate sum and Ci 
isequal to 0 ({Ci , Si} = {0, 0}) as discussed above. 
Here {,}denotes concatenation. This means that the 
difference betweenthe accurate and approximate sum 
is 2.  
 
Toward better accuracyresults for the approximate 
sum, we use an OR function insteadof an XOR 
function for P generation when M_X = 0. Thus, 
thedifference will be reduced to 1. A 2-input XOR 
gate can beimplemented by using a 2-input NAND 
gate, a 2-input OR gate,and a 2-input AND gate. This 
is called a carrymaskablehalf adder (CMHA). The 
dashed frame represents theequivalent circuit of a 2-
input XOR (M_X = 1). We can obtainthe following: 
P is equal to A XOR B, and G is equal to A ANDB 
when M_X = 1; when M_X = 0, P is equal to A OR B 
and Gis 0. Thus, M_X can be considered as a carry 
mask signal. 
 
Consider an n-bit proposed adder, whose half adders 
for G and P signals preparation are replaced by 
CMHAs. In this case, an n bit carry mask signal for 
each CMHA is required. To simplify the structure for 
masking carry propagation, we group four CMHAs 
and use a 1-bit mask signal to mask the carry 
propagation of the CMHAs in each group. We 
proposed an accuracy-configurable adder by using 
CMHAs to mask the carry propagation. 
 
The GDI type of circuit reduces the complexity. To 
implement any logic function generally two 
transistors are required. The voltage swing is lower in 
this technique.The number of transistors will be 
reduced. By using minimum number of transistors, 
the propagation delay is reduced. The only limitation 
with a circuit using GDI logic is the swing 
degradation. The remedy is to modify using the Full 
Swing GDI design techniques. The GDI technique 
was developed which is alternative to the CMOS 
design. The basic GDI cell has three inputs P 
(source/drain of PMOS), N (source/drain of NMOS) 
and G (common gate input to both PMOS and 
NMOS). The body of PMOS is connected to the 
VDD while the body of NMOS is connected to the 
GND. 
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By utilizing GDI Technique, a new NAND gate is 
designed which is shown in below figure 2. 
 

 
Fig 2. Nand gate design by using GDI technique 

 
In the proposed work a 1-bit full adder is used 
todesign a 4- bit ripple carry adder. In the GDI cell, 
toovercome the problemof effects of the low swing, 
we proposethe following analysis which is depends 
on F1, and also be easily utilized toother functions of 
GDI. When A=0,B=0then only state wherelow swing 
which occurs in the value of output is Vtp. Here, the 
voltagelevel of F1 is decreased due to the 
characteristics of the PMOS pass transistorwhich is 
transitionof poor high-to-low. It is obviousthat the 
only case (among all the possible transitions) 
wherethe transition occurs from, A=0, B is equal to 
Vdd to A=0,B=0. Figure 3 shows 1-bit adder which is 
designed by using GDI technique. 
 

 
Fig 3. 1-bit adder by using GDI technique 

The main purpose for the replacement of the 
conventional CSLA (RCA’S) and the D-Latch based 
CSLA with a MUX ADD and GDI based CSLA is to 
obtain lower power dissipation.  
This proposed circuit is comparatively an efficient 
and a faster performing hardware. The circuit is in 
accordance with the truth table of a full adder. 
Whenever the ‘Cin=0’, then the Sum is given by the 
XOR operation of inputs i.e. A xor B while Carry is 

given by the AND operation of inputs i.e. A and B. 
Although in the case when the ‘Cin=1’, the Sum and 
Carry is given by the XNOR and OR operation of 
inputs respectively.So this is used in terms of a circuit 
that includes XOR, XNOR, AND and OR gates along 
with two multiplexers (2x1) to select the appropriate 
sum and carry. This ensures that the delay is reduced. 
CLA is designed by using GDI technique shown in 
below figure. 
 

 
Fig 4. CLA design by using GDI technique 

 
VI.RESULTS 
 
An electronic network that is fabricated on a single 
piece of a semiconductor material is an Integrated 
Circuit (IC). The surface of semiconductoris 
subjected to different steps of processing wherethe 
bothimpurities and other materials are combined with 
the specific geometrical patterns. Three dimensional 
regions are formed from the steps of fabrication. This 
regionacts as transistors and it will interconnect 
which forms the network. Silicon manufacture, 
Lithography, Wafer processing, Oxide growth and 
removal, Silicon deposition, Testing,ion implantation 
and Diffusion, Annealing, Metallization, Assembly 
and packaging are the fabrication steps. The below 
figure 5 shows the fabrication. 

 
FIG 5. FABRICATION 
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The below figure 6 shows the comparison graph 
between the drain voltage (Vd) and Drain current 
(Id). 

 
FIG 6. COMPARISON GRAPH 

 
The graph is plotted between the Logarithm of drain 
current log (Id)and gate voltage (Vg) which is shown 
in below figure 7. 

 
FIG 7. GRAPH 

 

 
FIG 8. OUTPUT 

 
CONCLUSION 
 
On comparing the simulation results of the adders 
which is calculated on the basis of power and the 
number of transistors in use, we can conclude that by 
saying the Proposed CSLA uses the GDI Technique 
which is the most optimal and efficient. Hence we 
implemented an adder in which the basic logic gates 
were designed using the GDI Technique which 
helped in reducing the power consumption 
drastically.The proposed design decreases the 
complexity in area as well as the power consumption. 
The transistors utilized in the circuit are also get 

reduces due to the GDI technique.Hence, we can say 
that this proposed design of CSLA is area cum power 
efficient and it is implemented on various circuits like 
multipliers which would need a lot of computations.  
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