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ABSTRACT:
Multiplications and additions are most widely
and more often used arithmetic computations
performed in all digital signal processing applications.
Addition is the basic operation for many digital
applications. The aim is to develop area efficient, high
speed and low power devices. Accurate operation of a
digital system is mainly influenced by the performance
of the adders. Multipliers are also very important
component in digital systems. This project deals with
the implementation of the 32-bit unsigned multiplier
design modified carry select adder (MCSLA) technique
.As all we know that multiplier multiplies two n-bit
unsigned integer values and gives a product term of 2nbit numbers. The ordinary carry look ahead adder
(CLAA) based multiplier needs the delay time of 100ns
for the multiplication. In CSLA the area is reduced to
31 % than in the CLAA based multiplier. The CSLA
based multiplier uses the delay time of 100ns for
performing multiplication operation where as in
modified CSLA based multiplier also uses nearly the
same delay time for multiplication operation. But the
area needed for CSLA multiplier is reduced by the
modified CSLA based multiplier to complete the
multiplication operation.
KEYWORDS
Unsigned Multiplier, Carry Select Adder, Square Root
Carry Select Adder, Modified Carry Select Adder,
Ripple Carry Adder.

1. INTRODUCTION

Digital computer arithmetic is one of the main
features of logic design with the aim of developing
appropriate algorithms in order to optimise the
utilization of the available hardware. The basic
operations are multiplication, addition, division and
subtraction. In this project, I am going to use the
operation of additions in the operation of
multiplication. The addition operations repeated
and shifting results in the multiplication operations.
Hardware can only perform a simple and limited
set of operations. Arithmetic operations are based
on a hierarchy of tasks (operations) that are built
upon the simple tasks. In VLSI designs; area, speed
and power are the mostly used measures for
determining the efficiency and performance of the
given architecture. Additions and Multiplications
are most widely and more commonly used
arithmetic operation performed in many digital
signal processing applications.

All complex and simple digital
multiplication is based on addition. An area
efficient, fast and accurate operation of a digital
system is greatly depends on the performance of
the basic adders. Adders are very important
component in digital logic design because of their
wide use in these systems. Hence, to design a better
architecture the basic adder blocks must have
reduced delay time consumption and area efficient
architectures. The demand is of DSP style systems
for both less delay time and less area requirement
for designing the systems.
In the case of digital adders, the speed of
addition is limited by the time required by the carry
to propagate through the adder which is known as
propagation delay time. The sum for each bit in an
adder is generated sequentially only after the
previous bits have been summed and a carry is
obtained to the next position. The carry select adder
is used in many digital computational systems to
reduce the problem of propagation delay. It can be
done by independently generating multiple carries
and then select a carry to generate the sum.
However, the CSLA is not efficient in the case of
area because it uses multiple pairs of Ripple Carry
Adders (RCA) to generate partial sum and carry by
considering carry input Cin=0 and Cin=1
separately, then the final sum and carry are selected
by the multiplexer (mux). In the case of MCSLA
the basic idea is to use Binary to Excess-1
Converter (BEC) instead of RCA with Cin = 1 in
the regular CSLA to achieve lower area and power
consumption The main advantage of this BEC logic
comes from the lesser number of logic gates than
the n-bit Full Adder (FA) structure. After obtaining
the MCSLA; The adder in add and shift multiplier
can be replaced. In VLSI design technique there are
different types of multiplier structure are available.
One of the basic multiplier is add and shift
multiplier. This project deals with reduction of
area, power requirement of add and shift multiplier
without compromising to the speed of computation.
2. PROPOSED SYSTEM
compute

The The main logic of CSLA is to
alternative results in parallel and
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subsequently selecting the correct result by using
mux according to the control bit. In CSLA both
sum and carry bits are calculated for two
alternatives Cin=O and 1. Once Cin is obtained, the
correct computation is taken using a mux to
produce the actual output. Instead of waiting for
Cin to calculate the sum, the sum is correctly
output as soon as Cin gets there. The extra time
taken to compute the sum (because of propagation
delay) is then avoided which results in good
improvement in speed. The architecture of
multiplier had shown in Figure 1.

Figure 3:16-bit CLAA.
3.2. Modified 16 bit CSLA
The architecture of the modified 16-b
SQRT CSLA using Binary to Exess-1 converter for
RCA with Cin= 1 to reduce the area and power is
shown in Figure 5. We again split the structure into
five groups which is shown Figure 4.

Figure 1: Multiplier Block Diagram
2.1. Multiplier for Unsigned Data
As
considering
CSLA
there
is
considerable area loss which can be avoided by
using MCSLA. The figure describes the working of
add and shift multiplier using the MCSLA adder.
Multiplication involves the production of partial
products, for each digit in the multiplier, as in
Figure 1.These partial products are then summed to
produce the final product. Here comes the role of
MCSLA. The multiplication of two n-bit binary
integers results in a product of up to 2n bits in
length. Figure 2 shows the controller block
diagram. This controller is used as the brain of
design process.

Figure 4: Modified 16-b SQRT CSLA.

Figure 2: Multiplier Design Block Diagram
3. ADDER DESIGN
3.1 16 bit CLAA
The architecture of the 16-bit CLAA is shown in
Figure 3.
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partial results in parallel. According to the control
signal Cin the mux is used to select either the EC
output or the direct inputs. The importance of the
BEC logic is that this logic results in the large
silicon area reduction when the CSLA with large
number of bits are designed. The Boolean
expressions of the 4-bit BEC is given as
X0 = NOT (B0)
X1 = B1 XOR B0
X2 = B2 XOR (B1 AND B0)
X3 = B3 XOR (B2 AND B1 AND B0)

Figure 6: 4-b BEC.

Figure 5: Detailed connection: (a) group 2, (b)
group 3,(c) group 4, and (d) group 5.

Figure 7: 4-b BEC with 8:4 MUX.

The Blocks are ripple carry adder (RCA),
binary to excess 1 converter (BEC) and
Multiplexer. Each part is explained below
3.3. Block Diagram Details
3.3.1. BEC
As stated above in order to reduce the area
and power consumption of the regular CSLA this
project uses BEC instead of the RCA with Cin = 1.
An n+1 -bit BEC is required to replace the n - bit
RCA. The architecture and the function table of a
4-b BEC are shown in Figure 6 and Table 1,
respectively.
Figure 9 illustrates the functionality of MCSLA. It
gives the basic function of the CSLA is obtained by
using the 4-bit BEC together with the mux. One of
the inputs of the 8:4 mux is direct input (B3, B2,
B1, and B0) and other input of the mux is the
output of BEC. This will results in two possible

Table 1: Conversion table
3.3.2. RCA
It is the well-known adder architecture. As shown
in Figure 10 ripple carry adder is composed of
cascaded full adders for 4-bit adder. RCA can be
constructed by cascading full adder blocks in
series. The carry out from one stage of full adder is
fed to the carry-in of the next stage adder. ‘n’ full
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adders are required for an n-bit parallel adder. The
dark line shows the carry flow from first
full adder to the last.

Figure 9: Adder.

4. SIMULATION RESULTS
Codes for Multiplier and MCSLA are
successfully verified by the simulation. Error
conditions are intentionally made in the coding to
check the complete functionality. Obtained
utilization summery and simulated output is shown
below Figure 12. This adder can be used for the
construction of add and shift multiplier which have
lowest area, high speed and minimum power
consumption.
Figure 8: Ripple carry adder

4.1. Device Utilization Summary:

When larger bit length numbers are used;
RCA is not very efficient. Delay increases linearly
with bit length. the carry-propagation chain will
determine the latency of the whole circuit for a
Ripple-Carry adder hence delay from Carry-in to
Carry-out is more important than the delay from
input to carry-out or carry-in to SUM. Figure10.
Shows ripple carry adder with carry flow.
3.3.3. Basic Adder Blocks
An XOR gate is implemented by using
AND, OR, and Inverter (AOI) as shown in Figure
11. The gates between the dotted lines are
performing the operations in parallel. That means
both will execute same time The delay and area
evaluation methodology considers all gates to be
made up of AND, OR, and Inverter, each having
delay equal to 1 unit and area equal to 1 unit. By
adding up the number of gates in the longest path
of a logic block we will gets the maximum delay.
For each logic block the area evaluation is
calculated by counting the total number of AND,
OR, and
NOT gates required.

Figure 10: RTL Diagram Multiplier
Number of Slices : 6 out of 960 0%
Number of 4 input LUTs : 11 out of 1920 0%
Number of IOs : 50
Number of bonded IOBs : 50 out of 66 75%
Figure. 11. Modified 16-bit CSLA
CSLA

Time
95.22ns

CLA
94.25ns
Modified
85.144ns
unsigned
Table 2: time and area
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Figure 13: Simulated Output of Multiplier
5. Advantages
 Cost effective compared to other proposed
architectures
 High speed, Low power, Lower area
 Modified CSLA Can be used to
implement Wallace tree Multiplier and
Baug-WooleyMultiplier.

Figure 11: LUT optimization diagram
4.2. Simulated Output

Figure 12: Simulated Output of MCSLA
The timing diagram displayed in Figure 13
shows one complete multiplication cycle of
multiplier. This indicates from the Start signal to
the Stop signal. The starting of computation is
indicated by a start signal .Once the Stop signal is
asserted at the end of the multiplication cycle; the
result is obtained. From the figure, the .Multiplier
byte is ‘A’ and the Multiplicand byte is ‘96’so the
expected result is 5DC.

6. Applications
 Data paths in Microprocessors.
 Digital Adders are the core block of DSP
processors.
 Extensively used in processing units such
as ALU.
 Forming dedicated integer and/or floatingpoint units.
 In Multiply-accumulate (MAC) structures.
 Digital Signal processing.
 High speed Integrated circuit
7. CONCLUSIONS
Successfully achieved faster adder
structure using the Modified Carry Select Adder
structure. With increasing word size, reduction of
the delay increases; but the overhead of the area
and power constraints decreases. The MCSLA
adder is used to construct efficient Add and Shift
Multiplier. MCSLA structure also can be used to
make Wallace tree multiplier and BaughWooley(BW)multiplier effectively. The proposed
multipliers are energy efficient. The proposed
multiplier architecture can also be used to construct
32 bit, 64 bit and 128bit multiplier and significant
speed can be achieved without much area or power
constraints; that is, the 128-bit multiplier would be
not only fast but also area, power, and energy
efficient. The speed improvements are significant.
Proposed techniques also improve the performance
of multipliers. These design techniques can be
implemented with all type of parallel multipliers of
bit size higher than 16-b to achieve optimum
performance without significant area and power
constraints.
8. FUTURE WORK
This 32 bit multiplier can be further
extended to 64 bit multiplier and 128 bit multiplier
using the proposed method for multiplication
operation can be done as future work.
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