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Abstract: This paper proposes a new fixed point complex number increasing in number get together 

way taken by electric current, which is used in true time by numbers, electronic signal processing 

applications. The offered buildings and structure design is chiefly of multiplier-cum-accumulator 

which can be used as multiplier as well as Mac. Here the earlier Mac outcome is added as one of the 

not complete, in part products of the current multiplication. So the distance down of the multiplier-

cum-accumulator unit remains same as O (log2 N) if of Wallace tree multiplier based multiplier-cum-

accumulator and O (N) if of Braun multiplier based multiplier-cum-accumulator. And for this reason 

the separate apparatus for storing electric current with distance down O (log2 N) can be kept out of. 

The doing a play results are viewing that offered buildings and structure design gives the better 

doing a play made a comparison with limited by agreement fixed point complex number Mac. The 

offered buildings and structure design gets done a getting better cause of 32.4% in Wallace tree and 

19.1% in Braun multiplier based fixed point complex number Mac with out pipeline using 45 10e-09 

metres technology library. The same buildings and structure design gets done a getting better cause 

of 14.6% in Wallace tree and 12.2% in Braun multiplier based fixed point complex number Mac with 

pipeline. 

Index Terms: Carry look ahead adder, DSP processor, FIR filter, Multiply accumulate circuit. 

 

I. INTRODUCTION 

 

General, by numbers, electronic signal 

processors are used to act the by numbers, 

electronic signal processing operations like 

convolution, connection, make great change 

and coming through slowly. All the above said-

about by numbers, electronic signal processing 

operations are in the form of multiplication and 

redone addition. So increasing in number get  

 

 

together way taken by electric current (mac) is 

the heart of the by numbers, electronic signal 

processor. The general by numbers, electronic 

with limits impulse move (FIR) apparatus for 

making liquid clean represented as (1), where x 

and Y are input and output signal orders 

separately. Here H is come through slowly 

impulse move and N is the length of the 

apparatus for making liquid clean. The signal 

orders can be represented as fixed/floating 
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point complex numbers. Complex numbers are 

playing a full of force part in electronics and by 

numbers, electronic signal processing (DSP), 

because they are simple, not hard way to 

represent and make use of, do something with 

the most useful true earth sinusoidal 

waveforms.  

 

 

 

FIG 1: Basic blocks of MAC 

The signal properties like being great and 

phase, can be let be seen easily by complex 

numbers than true numbers. For example 

complex numbers are used in tightly Fourier 

make great change (FFT).The basic gets in the 

way of Mac is made clear in fig. 1, where the 

inputs A and B are multiplied then the 

multiplication outcome is added with the earlier 

Mac outcome. If A and B are N bits wide then 

the multiplication outcome will have 2n bits 

wide. So to keep from give over-much during 

stores, the stores Register will have K in 

addition bits with its true, in fact length of 2n 

bitsThe multiplier is the part of the Mac which 

can be designed in many ways. order multiplier 

and Wallace tree multiplier are the pleasing to 

all multipliers that are used in hardware putting 

into effect. The Wallace tree multiplier has the 

time being complex as O (log2 N). The order 

multiplier can be further put in order into 2 

groups namely, ripple keep order multiplier and 

keep but for order multiplier. The ripple keep 

order multiplier can be designed with time 

being complex of O (n2). The keep but for 

order multiplier can be designed in many ways, 

they are Braun multiplier and Baugh wooley 

multiplier with time being complex of O (N). 

The second part of the Mac is apparatus for 

storing electric current which can be designed 

in several ways namely, ripple keep thing to 

make addition and keep look ahead thing to 

make addition. The ripple keep thing to make 

addition can be designed with time being 

complex of O (N). The recursive 2 times as 

much based keep look ahead thing to make 

addition can be designed in (log2 N). 

          II. THE LITERATURE ANALYSIS 

paper shows the fixed point Mac design using 

keep but for order multiplier. The drawback 

with this move near is the outcome will be 

produced at every K Th clock wheeled machine 

in a K stage pipelined system. The paper 

explains the fixed point Mac design using order 

multiplier with 2 stage pipeline. The keep and 

amount of money from the last keep but for 

stage of the multiplier are sent to the first 

stage in company with not complete, in part 

outcome. The paper and explains the 

reconfigurable Mac buildings and structure 

design, where full precision (32-bit) Mac is used 

to act 2 half precision (16-bit) Mac operations 
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or four quarter precision (8-bit) Mac operations. 

The paper explains the 1 of 2 precision based 2 

times amount putting through fixed point Mac, 

where one full precision Mac is used to act 2 

half precision MACs. The paper shows the 

copies of smaller size of full of danger distance 

down of the Mac, where the N bit apparatus for 

storing electric current is separated into 2 N/2 

bit things to make addition. Here the stores can 

be done in 2 rounds of events. The paper shows 

the basic complex number multiplier structure. 

FIR apparatus for making liquid clean design 

using made distribution arithmetic is explained 

in, where the number times another Mac 

operations can be done in made distribution 

hardware with look up table based 

multiplication and the results are processed 

through with tree based adder.The number in 

sign the basic number times another 

unchanging multiplication based FIR apparatus 

for making liquid clean structure with complex 

number apparatus for making liquid clean 

coefficient (H) and input signal example values 

(X), where the with small round mark rectangle 

shows the Mac unit.In general, Mac operation 

can be done with multiplication moved after by 

stores. So the distance down of the Mac way 

taken by electric current is depending on the 

multiplier and apparatus for storing electric 

current way taken by electric current. In the 

offered buildings and structure design, the 

stores can be done in company with 

multiplication(multiplication-cum-

accumulation). That is, the earlier Mac outcome 

is added in company with the not complete, in 

part products of the current multiplication. And 

for this reason the separate apparatus for 

storing electric current way taken by electric 

current is kept out of. The fig. 3 shows the 

offered buildings and structure design of the 

Mac. In this paper, fixed point complex number 

(FPCN) become more get together way taken 

by electric current is offered using Wallace 

tree/Braun multiplier with/without system of 

pipes. The testing results of the offered 

buildings and structure design is made a 

comparison with the limited by agreement fixed 

point complex number Mac buildings and 

structure design. The rest of the paper is put 

into order as, part III states the offered 

buildings and structure design for fixed point 

complex number Mac. Design modeling, putting 

into effect and results are stated in part IV, 

moved after by a part V reasoned opinion. 

III. MULTIPLIER ARCHITECTURE 

 

However, for high-speed applications, the 

parallel multiplier is one of the best solutions. 

In general, the architecture of a parallel 

multiplier consists of the following parts: partial 

product generator(PPG), partial product 

reduction tree (PPRT), and final addition. Each 

part can be implemented by using various 

architectural choices. Figure 3.1 shows the 

architecture of the parallel multiplier that has 

been widely applied for the large multiplier. 

This architecture consists of modified Booth 

encoder, partial product generator, Wallace tree 

that is also called partial product reduction tree, 

and vector merging adder (VMA). 
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REQUIREMENTS: 

The design specifications for the parallel 

multiplier include the general requirements for 

designing the parallel multipliers and special 

requirements for implementing the 8 by 8 bit 

multiplier. Both of them are described as 

follows. 

Multiplicand: n-bit number 

Multiplier: n-bit number. 

Product: 2n-bit number. 

 

The conventional fixed point complex number 

multiplier cum- accumulator is shown in Fig. 4, 

where four fixed point multipliers and four fixed 

point adders are used.  

 

 

Fig2 : Fixed Point Multiplier 

 

In the proposed architecture two fixed point 

multiplier-cum accumulators, two fixed point 

multipliers and two fixed point adders are 

involved. The Fig. 5 shows the proposed fixed 

point complex number multiplier-cum-

accumulator. So one extra adder depth can be 

avoided in proposed architecture. In this paper, 

the shaded box is representing the 

multiplication cum- accumulation. The fixed 

point multiply-cum-accumulator circuit consists 

of three parts namely partial products 

generation, carry save addition and sign 

calculation. The Fig. 6 shows 11-bit fixed point 

multiplier-cum-accumulator using Wallace tree 

multiplier. 

The two fixed point input operands are {As,A} 

and {Bs,B}, where A and B are 11-bit binary 

number. The suffix s represents the sign bit. If 

As(Bs) = 0, the number is treated as positive 

otherwise negative. The resultant number after 

MAC operation will be {Rs,R}, where R is 36-bit 

wide. The multiplication result will be 22-bit 

wide. But in the accumulation step, 14 extra 

bits are appended with msb of multiplication 

result to avoid overflow. Here the previous MAC 

result is treated as one of the partial  products. 

is showing the 11-bit fixed point MAC using 

Wallace structure with four stage pipeline. The 

square box with csa1, csa2, csa3, ... represents 

the carry save adder with the depth of Θ(1). 

The Fig. 8 shows 5-bit fixed point multiplier-

cum-accumulator using Braun multiplier, where 

the final accumulator register width is 16-bits. 

And the is showing the 5-bit fixed point MAC 

using Braun structure with four stage pipeline. 

In the pipelined system, one more csa is used 

to add the sum and carry from last stage of csa 

of multiplier with F. The square box with HA,FA 

represents the half adder and full adder 

respectively. The horizontal dark line represents 

the pipelining. The previous MAC result is sent 

as one of the partial product which is 

represented as {Fs,F}. The shaded square box 

represents the adder which adds the feed back 

signal. The implementation results are showing 
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32- bit fixed point MAC with output as 96-bit 

wide, where 32 extra bits are appended with 

msb of the multiplication result which is 64 bit 

wide. The last stage of multiplier structure is 

recursive doubling based carry look ahead 

adder (CLA) with the depth of Θ(log2 n). The 

carry output (c), sum (s) from CLA and (As xor 

Bs xor Fs) are used for the resultant sign 

adjustmentThe theorem 1 is showing the depth 

of proposed fixed point Wallace tree/Braun 

multiplier-cum-accumulator.  

 

 

 

Fig3: Mac System Architexure 

 

The same depth will be achieved if the 

proposed system is implemented in fixed point 

complex number MAC. Hence, the total circuit 

depth of proposed system is reduced by factor 

of Θ(log2 n) 

which is the depth of an extra accumulator in 

conventional MAC after multiplication. The 

shows the number of pipeline stages involved in 

the 32-bit fixed point complex number MAC 

with 96-bit accumulator 

IV: RESULTS ANALYSYS 

This design intends to close the MSP circuits by 

feeding zero inputs into them, which may 

freeze the switching activities in the MSP 

circuits to avoid dynamic power consumption. 

Compared with the use of transmission gates to 

latch the inputs, this scheme can prevent the 

voltage-drop problems caused by the floating-

connected points after the MSP circuits are 

closed for a relatively long span of time. The 

ways to compensate for the sign bits of the 

computing results are also shown in case 4 in 

Fig. 3. Accordingly, we derive the KARNAUGH 

maps shown in which lead to the Boolean 

logical equations 

 

Fig4 : Simulation Output 

 

In this paper, a new MAC architecture to 

execute the multiplication - accumulation 

operation, which is the key operation, for digital 

signal processing and multimedia information 

processing efficiently, was proposed. By 
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removing the independent accumulation 

process that has the largest delay and merging 

it to the compression process of the partial 

products, the overall MAC performance has 

been improved almost twice as much as in the 

previous work. IN This Extension Analysis 

Developed Project Implemented By The 5 Bit 

Values I Extended That 16 Bit input parameters 

Theni Will Get32 Bit output Partial fractions This 

Was I Show In The Figure4 And, we will get 

better results in terms of area power and 

accuracy of the system analysis the overall 

delay, area and power of the MAC unit is 

reduced, which in turn improves the 

performance. The proposed architecture is 

synthesized in 90nm CMOS library. Synthesize 

report from Synopsys PT and DC tools shows 

that the critical path delay of proposed design 

is significantly reduced compared to the 

existing parallel MAC unit. Considerable 

improvement in power and area is also 

achieved by this architecture. As input bits of 

MAC unit increases, a remarkable improvement 

in hardware resources can be observed. We 

achieved an absolute improvement of 20-30% 

and 7-18% respectively for the 4-bit and 8-bit 

Vedic MAC units, in terms of its total circuit 

power, critical path delay and cell area 

V. CONCLUSION  

The proposed MAC required the hardware 

resources as much as the previous research. 

While the delay has been increased slightly 

compared to the previous research, actual 

power has been reduced by using SPST adder 

technique in addition of our partial products of 

MAC operation. This paper also proposes a low-

power technique called SPST and explores its 

applications in multimedia/DSP computations, 

where the theoretical analysis and the 

realization issues of the SPST are fully 

discussed. The proposed SPST can obviously 

decrease the switching (or dynamic) power 

dissipation, which comprises a significant 

portion of the whole power dissipation in 

integrated circuits. The proposed SPST can 

save 27% power consumption at the cost of 

only 20% area overheads. Besides, the 

proposed SPST can achieve a 24% saving in 

power consumption at the expense of only 10% 

area. Consequently, we can expect that the 

proposed architecture can be used effectively in 

the area requiring high throughput such as a 

real-time digital signal processing 
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