
International Journal of Engineering Science and Computing, April 2017         10738                                                                http://ijesc.org/ 

          
ISSN XXXX XXXX © 2017 IJESC                                                                                                   

                                                       
 

 

Floating Point Fused Add-Subtract and Dot-Product Units 
N.Reena

1
, J.Gayathiri

2
, R.Samsanthosh Raja

3
, B.Pradeep Kumar

4
 

Assistant Professor
4
 

Department of ECE  

Dr. Mahalingam College of Engineering and Technology, Coimbtore, India 

 

Abstract: 

Single precision floating-point fused add-subtract unit and fused dot-product unit is presented that performs simultaneous 

floating-point add and multiplication operations. It takes to perform a major part of single addition, subtraction and dot-product 

using parallel implementation. This unit uses the IEEE-754 single-precision format and supports all rounding modes. The fused 

add-subtract unit is only about 56% larger than a conventional floating-point multiplier, and consumes 50% more power than the 

conventional floating-point adder. The speed of the fused dot-product is about 27% faster than the conventional parallel approach. 

This will combine to use for FFT algorithms mainly. The simulation results are obtained using Xilinx 14.3 EDA tool. The results 

show that the RTL view and synthesis reports. 
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I. INTRODUCTION 

 

Consumers demand for increasingly portable yet high 

performance multimedia and communication products imposes 

stringent constraints on the power  consumption of individual 

internal components Of these, multipliers perform one of the 

most frequently arithmetic This spurious switching activity can 

be mitigated by balancing internal paths through combination 

of architectural and transistor-level optimization techniques . 

In addition to internal path delays, dynamic power reduction 

can also be achieved by monitoring the effective dynamic 

range of the input operands .so as to disable unused sections of 

the multiplier truncate the output product at the cost of reduced  

Precision. This is possible because, in most sensor 

applications, the actual inputs do not always occupy the entire 

magnitude of its word-length. 

 

II. LITRATURE REVIEW 

 

Manoj Sharma et al. [1] presented a new technique to 

compute the 2‘s complement by avoiding the additional adder 

for adding 1 and generation of long carry chain. The proposed 

mechanism also continues to support the concept of reducing 

the partial product and in persuasion of the same it is able to 

reduce the number of partial product and also improved further 

from n/2 +1 partial products achieved via modified booths 

algorithm ton/2. To calculate the 2‘s complement first is to 

inverse all the bits of the data a denoting themasAbar. Now 

perform ―Exclusive OR‖ (XOR) operation on Abar(0) with 

1‘b1, Abar(1)(0), Abar(2) (1) and so on till a 1b0 is found 

while traversing the databits A(i). Once 1‘b0 is arrived keep 

the remaining bits as it is without any change. Let‘s consider 

an example where A=10101000, then 2‘s complement of A be 

denoted as Therefore, the calculated 2‘s complement of A is 

01011000. The ‗xor‘ operation on all the bits is performed in 

parallel.  

 

Shiann-RongKuang et al. [2] proposed a simple approach to 

generate a regular partial product array with fewer partial 

product rows, thereby reducing the area, delay, and power of 

MBE multipliers. The proposed MBE multiplier combines the 

advantages of the following two approaches. First one is to add 

the least significant bit pi0 advance and obtained a new least 

significant bit τi0. And second is to reduce the partial product 

rows from n/2+1 to n/2 by incorporating the last bit into the 

sign extension bits of the first partial product row The 

proposed MBE multiplier combines the advantages of both of 

these two approaches to produce a very regular partial product 

array, as shown in Figure This regular array is generated by 

only slightly modifying the original partial product generation 

circuits and introducing almost no area and delay overhead.  

 

HaiminChen,et al.[3] proposed new technique for the disposal 

of negative PP based onRadix-4 Booth algorithm. Through 

recombining PP, it advances a skilled method avoiding the 

additive arithmetic of ―plus 1‖when computing the 

complement for negative, without increasing new PP. The 

experiment result shows it could obviously improve the 

performance of multiplier. This method is of great significance 

for shortening the key path of multiplier and then improving its 

execution speed, which could be applied in all multipliers 

based on Radix-4 Booth encoding. The design proposed here 

effectively avoid the additive arithmetic ―plus 1‖, and without 

increasing new PP. It not only doesn‘t increase chip resources, 

but also shorten key path, which could obviously improve the 

performance of multiplier. This design could be applied in all 

the multipliers based onRadix-4 Booth encoding, with great 

significance of application value.  
 

Wen-Chang Yeh et al. [4] presented a design methodology for 

high-speed Booth encoded parallel multiplier. For partial 

product generation they proposed a new modified Booth 

encoding (MBE) scheme. The conventional MBE partial 

product array has two drawbacks: 1) an additional partial 

product term at the (n-2) the bit position; 2) poor performance 

at the LSB-part compared with the non-Booth design when 

using the TDM algorithm. To remedy the two drawbacks, the 

LSB part of the partial product array is modified. Referring to 

equation2.1 the Row LSB (gray circle) and the terms are 

combined and further simplified using Boolean minimization.  
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The new equations for the RowLSB  

 

Row_LSBi = Ylsb..(X2i-1 X2i) 

Neg_Cini = (X2i+1 + X2i).( X2i-1 + Ylsb) (X2i+ Ylsb) 

 

The additional partial product term is now moved to (n-1) th 

bit position, and the LSB-part array becomes more regular. 

Resultant partial product array is Note that this optimization 

does not incur any overheads. Jung-Yup Kang et al. [5] 

presented a simple, high-speed, and well-structured 

Multiplication algorithm. Proposed multiplication algorithm 

focuses on the first step of a multiplication algorithm, which is 

the partial product generation step to reduce from n/2+1 to n/2 

the number of partial product row generated. They did this by 

removing the lasting signal. This would prevent the extra 

partial product row and, thus, save the time of one additional 

carry save adding stage and the hardware required for the 

additional carry save adding. In this paper they presented a 

simple, high-speed, and well-structured multiplication 

algorithm by taking 2‘s complement of PPn/2-1(partial 

product) row so that no need for the last neg because this neg 

signal would have already been applied when generating the 

two‘s complement of the multiplicand. A faster method to 

calculate the twos complement of a binary number has been 

presented. Their method is an extension of the well-known 

algorithm where all the bits after the rightmost ―1‖ in the word 

are complemented but all the other bits are unchanged. Booth 2 

modified to product eat most n/2+1 partial products.MBE is 

widely been adopted in parallel multipliers since it can reduce 

the number of partial product rows. By taking the 2‘s 

compliment of the last partial product row, the structure of the 

partial product array becomes more regular and easier to 

implement as shown in Fig 2... Even more importantly, the 

product is found faster because of the smaller number of partial 

product rows to add. Partial product rows after removing last 

negbit. 

 

III. EXISTING SYSTEM  

 

Today‘s full-custom DSPs and application specific integrated 

circuits (ASICs) are designed for a fixed maximum word-

length so as to accommodate the worst case scenario. 

Therefore, an 8-bit multiplication computed on a 32-bit Booth 

multiplier would result in unnecessary switching activity and 

power loss. Several works investigated this word length 

optimization. Each pair of incoming operands is routed to the 

smallest multiplier that can compute the result to take 

advantage of the lower energy consumption of the smaller 

circuit. This ensemble of point systems is reported to consume 

the least power but this came at the cost of increased chip area 

given the used ensemble structure. Combining multi precision 

(MP) with dynamic voltage scaling (DVS) can provide a 

dramatic reduction in power consumption by adjusting the 

supply voltage according to circuit‘s run-time workload rather 

than fixing it to cater for the worst case scenario. When 

adjusting the voltage, the actual performance of the multiplier 

running under scaled voltage has to be characterized to 

guarantee a fail-safe operation. 

 

Disadvantages: 

 

 More power consumption 

 Requirement of area 

 Complex structure 

 Less flexibility  

IV. PROPOSED TECHNIQUE 

 

The architecture of the fused add-subtract unit is derived from 

the floating-point add unit. The exponent difference, 

significant shift and exponent adjustment functions can be 

performed once with a single set the architecture of the fused 

add-subtract unit, the blocks with white background are the 

same blocks used for a single floating-point add operation. The 

blocks with green background are additional blocks used to 

perform the subtract operation, and the blocks with yellow 

background are similar to the floating point add blocks, but 

with extended functionality to calculate the sign and exponent 

for the new subtract operation Selected Bit Of Operation Use. 

  

 
Figure.1.Floating-Point Fused Add-Subtract Unit 

 

Whatever input are given that multiplier bits only operating. 

Remaining Bits are OFF Condition the proposed multiplier 

(Fig) not only combines MP and DVS but also parallel 

processing (PP). Our multiplier comprises 8 × 8 bit 

reconfigurable multipliers. These building blocks can either 

work as nine independent multipliers or work in parallel to 

perform one, two or three 16 × 16 bit multiplications or a 

single-32 × 32 bit operation. PP can be used to increase the 

throughput or reduce the supply voltage level for low power 

operation. Fig. shows the benefits of the different approaches 

being considered. Power consumption is a linear function of 

the workload, which is normally represented by the input 

operands precision. It detects the effective operation based on 

the signs of the two operands and the intended operation. It 

also generates guard and pre-sticky bits that aid in the proper 

rounding of the final results. In a parallel conventional 

implementation of the fused add-subtract such as that two 

floating-point adders are used to perform the operation. This 

approach is fast, however, the area and power overhead is large 

because two floating point add/subtract units are used. In a 

conventional implementation of the fused add-subtract one 

floating-point adder/Subtract or is used to reform the operation 

in addition to a storage element to store the addition or 

subtraction result. This approach is very efficient in terms of 

area. However, due to the serial execution of both operations, 

the time needed to get both results is twice the time needed by 

the parallel approach. Also since a storage element is used, it 
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adds slightly to the area and power overhead, through two 

floating-point adders operating. 

 

a. Floating Point Fused Dot-Product Unit 

The architecture of the fused dot-product unit is derived from 

the floating-point add unit. The exponent difference, 

significant shift and exponent adjustment functions can be 

performed once with a single set of hardware, with the results 

shared by both the add and the subtract operations in fig.3. 

New add and normalize blocks are needed for the new subtract 

operation. It shows the architecture of the fused add-subtract 

unit, the blocks with white background are the same blocks 

used for a single floating-point add operation. The blocks with 

green background are additional blocks used to perform the 

subtract operation, are similar to the floating point add blocks, 

but with extended functionality to calculate the sign and 

exponent for the new subtract operation. Since two operations 

are explicitly performed for sum and difference results (e.g., if 

the addition is used for the sum, the subtraction is used for the 

difference), the addition and subtraction are separately placed 

and only one LZA and normalization (for the subtraction) is 

required. Assuming both sign bits are positive, the addition and 

subtraction are performed separately. Then, two multiplexers 

select the sum and difference with the operation decision bit, 

which is the XOR of the two sign bits. This will realize their 

Dot-product format of multiplication and sum them again to 

make as FDP for better than serial implementation. This FDP 

will increase the efficiency of FFT implementation. 

 
Figure.2.Floating point Fused Dot-Product Unit 

 

b. Advantages: 

 Reduce the supply voltage level for low power operation.  

 actual workload by operating at the minimum supply 

voltage level and minimum clock frequency  

 computational flexibility  

 reduction in area 

 

c. Application: 

 3D computer graphics, 

 Gaming,  

 Embedded systems,  

 DSP 

V. SYSTEM OVERVIEW AND OPERATION 

 

The proposed MP multiplier system comprises five different 

modules that are as follows: 1) The MP multiplier; 2) The 

input operands scheduler (IOS) whose function is to reorder 

the input data stream into a buffer, hence to reduce the required 

power supply voltage transitions; 3) The frequency scaling unit 

implemented using a voltage controlled oscillator (VCO). Its 

function is to generate the required operating frequency of the 

multiplier; the voltage scaling unit (VSU) implemented using a 

voltage dithering technique to limit silicon area overhead. Its 

function is to dynamically consumption generate the supply 

voltage so as to minimize power The dynamic voltage / 

frequency management unit (VFMU) that receives the user 

requirements (e.g., throughput). System architecture 

 

 
Figure.3. Floating point multiplier system data  

 

The razor technology is a breakthrough work, which largely 

eliminates the safety margins by achieving variable tolerance 

through in-situ timing error detection and correction ability. 

This approach is based on a razor flip-flop, which detects and 

corrects delay errors by double sampling. The razor flip-flop 

operates as a standard positive edge triggered flip-flops 

coupled with a shadow latch, which samples at the negative 

edge. Therefore, the input data is given in the duration of the 

positive clock phase to settle down to its correct state before 

being by the shadow latch. The minimum allowable supply 

voltage needs to be set; this requirement is usually satisfied 

given that the shadow latch is clocked later than the main flip-

flop. 

 
Figure.4. Floating point multiplier logical design 
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The razor technology is a breakthrough work, which largely 

eliminates the safety margins by achieving variable tolerance 

through in-situ timing error detection and correction ability. 

This approach is based on a razor flip-flop, which detects and 

corrects delay errors by double sampling.  

 

 
Figure.5.RTL view of FAS 

 

The razor flip-flop operates as a standard positive edge 

triggered flip-flops coupled with a shadow latch, which 

samples at the negative edge. Therefore, the input data is given 

in the duration of the positive clock phase to settle down to its 

correct state before being by the shadow latch. The minimum 

allowable supply voltage needs to be set, hence the shadow 

latch always clocks the correct data even for the worst case 

conditions. This requirement is usually satisfied given that the 

shadow latch is clocked later than the main flip-flop. 

 

 
 

Figure.6. FAS Outputs 

 

Selected Bit of Operation Use. Whatever input are given that 

multiplier bits only operating. Remaining Bits are OFF 

Condition The proposed multiplier (Fig. 3) not only combines 

MP and DVS but also parallel processing (PP). Our multiplier 

comprises 8 × 8 bit reconfigurable multipliers. These building 

blocks can either work as nine independent multipliers or work 

in parallel to perform one, two or three 16 × 16 bit 

multiplications or a single-32 × 32 bit operation. PP can be 

used to increase the throughput or reduce the supply voltage 

level for low power operation. Fig. 3 shows the benefits of the 

different approaches being considered. Power consumption is a 

linear function of the workload, which is normally represented 

by the input operands precision. Dynamic Voltage and 

Frequency Scaling Management Is a power management 

technique in computer architecture, where the voltage used in a 

component is increased or decreased, depending upon 

circumstances? Dynamic voltage scaling to increase voltage is 

known as overvaulting; dynamic voltage scaling to decrease 

voltage is known as under voting. Under volting is done in 

order to conserve power, particularly in laptops and other 

mobile devices,[1] where energy comes from a battery and 

thus is limited. Over volting is done in order to increase 

computer performance, or in rare cases, to increase reliability. 

 

 
Figure.7. Multiplier Result 

 

Dynamic frequency scaling  

(Also known as CPU throttling) is a technique in computer 

architecture whereby the frequency of a microprocessor can be 

automatically adjusted "on the fly," either to conserve power or 

to reduce the amount of heat generated by the chip. Dynamic 

frequency scaling is commonly used in laptops and other 

mobile devices, where energy comes from a battery and thus is 

limited. It is also used in quiet computing settings and to 

decrease energy and cooling costs for lightly loaded machines. 

Less heat output, in turn, allows the system cooling fans to be 

throttled down or turned off, reducing noise levels and further 

decreasing power consumption. It is also used for reducing 

heat in insufficiently cooled systems when the temperature 

reaches a certain threshold, such as in poorly cooled over 

clocked systems. 

 

I. VI.CONCLUSION 

 

This proposed fused architecture has been specifically 

designed for faster than conventional floating pointed-subtract 

unit and multiplier and provide a slightly more accurate result. 

Both Fused FDP and FAS unit is more efficient than the older 

designs. FAS are more sense only rounding is performed over 

3 rounding in parallel approaches. Mainly this architecture is 

useful for FFT implementation where we use of 2 FAS and 2 

FDP unit for Radix- 2 FFT will designed for future. The 

proposed system reduces the shift amount and normalization is 

applied to reduce the size of significant and addition and LZA 

reduces the reduction tree. Thus it improves more in Future 

work of FFT implementations. 
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