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Abstract –A multiplier is one  of  the  key  
hardware  blocks  in  most  digital  and  high 
performance systems such as FIR filters, digital 
signal processors and microprocessors etc. With 
advances in technology, many researchers have 
tried and are trying to design multipliers  which  
offer  either  of  the  following-  high  speed,  low  
power  consumption, regularity of layout and 
hence less area or even combination of them in 
multiplier. Thus making  them  suitable  for  
various  high  speed,  low  power,  and  compact  
VLSI implementations. However area and speed 
are two conflicting constraints. So improving speed 
results always in larger areas. So here we try to 
find out the best trade off solution among the both 
of them. Generally as we know multiplication goes 
in two basic steps. Partial product and then 
addition. Hence in this paper we have first tried to 
design different adders and compare their speed 
and complexity of circuit i.e. the area occupied. 
And then we have designed Wallace tree multiplier 
then followed by Booth’s Wallace multiplier and 
have compared the speed and Power consumption 
in them. 
 
So here, the developing a multi-core processor with 
a core unit that can control multiple execution 
units capable of scaling power and performance by 
scaling pipeline depth. In this, the possibility of 
scaling the power and performance can be done by 
scaling the pipeline depth. 
 
Index terms – scaling pipeline, scaling performance, 
Floating point FMA 
 

I. INTRODUCTION 

Multiplication is an important fundamental function 
in arithmetic operations. Multiplication-based 
operations such as Multiply and Accumulate(MAC) 

and inner product are among some of the frequently 
used Computation-Intensive Arithmetic 
Functions(CIAF) currently implemented in many 
Digital Signal Processing (DSP) applications such as 
convolution, Fast Fourier Transform(FFT), filtering 
and in microprocessors in its arithmetic and logic unit. 
Since multiplication dominates the execution time of 
most DSP algorithms, so there is a need of high speed 
multiplier. Currently, multiplication time is still the 
dominant factor in determining the instruction cycle 
time of a DSP chip. In many DSP algorithms, the 
multiplier lies in the critical delay path and ultimately 
determines the performance of algorithm. The speed 
of multiplication operation is of great importance in 
DSP as well as in general processor. In the past 
multiplication was implemented generally with a 
sequence of addition, subtraction and shift operations. 
There have been many algorithms proposals in 
literature to perform multiplication, each offering 
different advantages and having tradeoff in terms of 
speed, circuit complexity, area and power 
consumption. 
Multiplication is a fundamental operation in most 
signal processing algorithms. Multipliers have large 
area, long latency and consume considerable power. 
Therefore low-power multiplier design has been an 
important part in low- power VLSI system design. 
There has  been  extensive  work  on  low-power 
multipliers   at   technology,   physical,   circuit   and   
logic   levels.   A   system’s performance  is  generally  
determined  by  the  performance  of  the  multiplier 
because  the  multiplier  is  generally  the  slowest  
element  in  the  system.  
Furthermore, it is generally the most area  consuming. 
Hence, optimizing the speed and area of the multiplier 
is a major design issue.  However, area and speed are 
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usually conflicting constraints so that improving 
speed results mostly in larger areas. As a    result, a 
whole spectrum of multipliers with different area-
speed constraints has been designed with fully 
parallel. 
Fully  Parallel  Multipliers  at  one  end  of  the  
spectrum  and  fully  serial  multipliers at the other 
end. In between are digit serial multipliers where 
single digits consisting of  several  bits  are  operated  
on. These multipliers have moderate performance  in  
both  speed  and  area.  However, existing digit serial 
multipliers have been plagued   by   complicated   
switching systems and/or  irregularities in design. 
Radix 2^n multipliers which operate on digits in a 
parallel fashion instead of bits bring    the pipelining 
to the digit level and avoid most of’ the above 
problems. These structures are iterative and modular. 
The pipelining done at the digit level brings   the 
benefit of constant operation speed irrespective of the 
size of’ the multiplier. The clock speed is only 
determined by the digit size which   is already fixed 
before the design is implemented. 
The demand for high speed processing has been 
increasing as a result of expanding computer and 
signal processing applications. Higher throughput 
arithmetic operations are important to achieve the 
desired performance in many real-time signal and 
image processing applications. One of the key 
arithmetic operations in such applications is 
multiplication and the development of fast multiplier 
circuit has been a subject of interest over decades. 
Reducing the time delay and power consumption are 
very essential requirements for many applications.      
The embedded processors uses a heterogeneous multi-
core architecture to satisfy performance and power 
efficiency requirement.  This architecture operates in 
two modes: task migration mode is used when only 
one of the two clusters is operating. In other words, a 
task must be moved when the operating clusters are 
switched. The multi-processing mode is used for 
simultaneous operation of both clusters, which should 
yield high performance and power efficiency. 
However, the actual implementation of the multi-
processing mode has not been reported because of 
both OS and application limits. The heterogeneous 
multicore processors have been applied to satisfy 
performance and power requirements, inefficiencies 
due to the lack of simultaneous operation remain. 

The  various aspects of multicore systems, However, 
the implementation problem should be addressed in 
terms of processor core design. Hence, by developing 
a processor that consists of many execution units, a 
core unit, a multi-clock domain, and a multi-voltage 
domain (multi-VDD). The execution units can be 
operated in multiple pipelines. The core unit can 
control the pipeline depth of the execution unit 
depending on the application or OS mode, such as 
low-power or high-performance modes. The multi-
VDD can support dynamic voltage scaling, and the 
multi-clock domain can be used to scale the pipeline 
depth of the execution unit rather than to support 
dynamic frequency scaling. The overall system 
configuration can be similar to a general multicore 
processor; however, it is possible for our processor to 
scale the power and performance of the execution unit 
by controlling the pipeline depth.  
The possibility of the scalable pipeline to scale both 
power consumption and performance. To verify this 
possibility, we target a floating-point fused multiply–
add (FPFMA) unit because it can be implemented in 
various pipeline stages and used in different 
applications such as communication systems, 
multimedia systems, and high-performance arithmetic 
operations 
 

III.   METHODOLOGY 
 
A floating-point FMA receives three floating-point 
input data and performs the A × B + C operation. 
Addition is performed when B is set to 1, and 
multiplication is performed when C is 0. In general, 
the most critical problem associated with this 
operation is that additional rounding and 
normalization are required for addition after the initial 
rounding and normalization steps. We employ a 161-
bit alignment shifter in our FMA module to solve this 
problem. Figure shows a block diagram of our 
floating-point FMA module. 
It is used to evaluate how power consumption 
changes under the assumption that a user or the OS 
can scale the pipeline depth depending on the 
operating environment. Therefore, as shown in Figure 
1, we added a select signal (sel_pipe); it can switch 
on/off the pipeline registers and select the signals that 
can bypass a pipeline register. This allows the user or 
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OS to scale the pipeline depth of a six-stage floating-
point FMA. The user or OS are then capable of using 
the six-stage pipeline when running applications that 
require high performance and using the one- or two-
stage pipelines for background operations or 
applications that support low-power operations. 

 
 

 
Figure: Floating-point FMA block diagram 

 

 
Figure: Pipeline control for a scalable 6-stage pipeline 

The several advanced applications, specifically 
those with dot products, routinely performed a 
floating-point multiplication, A x B, immediately 
followed by a floating point addition, (A x B) 
result + C, ad infinitum. To increase these 
applications’ performances, IBM design engineers 
created a new unit that merged a floating-point 
addition and floating-point multiplication into a 
single hardware block—the floating point fused 
multiplier-adder. This floating-point arithmetic 
unit, executes the equation (A x B) + C in a single 
instruction. 

The floating-point fused multiply-add unit has 
several advantages in a floating-point unit design. 
Not only can a fused multiplier-adder improve the 
performance of an application that recursively 
executes a multiplication followed by an addition, 
but the unit may entirely replace an x87 co-

processor’s floating-point adder and floating-point 
multiplier. A fused multiplier-adder may emulate a 
floating-point adder and floating-point multiplier 
by inserting fixed constants into its data path. A 
floating-point addition is executed by replacing the 
equation operand B with 1.0, forming the equation 
(A x 1.0) + C. Likewise, a floating-point 
multiplication is executed by replacing operand C 
with 0.0, forming the equation (A x B) + 0.0. This 
simple injection of constants allows a floating-
point fused multiplier-adder to be built as the 
stand-alone, all-purpose execution unit inside a 
floating-point co-processor. 

Figure: Simple block diagram of a floating-point 
fused multiplier-adder 

IV. CONCLUSION 

This paper suggests, the developing a multi-core 
processor with a core unit that can control multiple 
execution units capable of scaling power and 
performance by scaling pipeline depth. In this, the 
possibility of scaling the power and performance can 
be done by scaling the pipeline depth. The  proposed  
structure that can scale performance and power 
consumption of a multicore processor and analyzed 
power consumption by applying it to a floating-point 
FMA unit. However, we found that scalable pipelines 
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could scale power consumption and performance 
scalably. In future, we will conduct additional 
research into the optimization of the design for 
scaling pipeline stages that considers power, area, and 
critical path. 
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