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ABSTRACT 

 

In the recent years the computational units are optimized to reduce the computation time. Multiplier is an 

electronic circuit used in digital electronics and has a significant role in vlsi applications. The 4:2 compressors 

have a flexibility of switching between exact and appropriate operating modes. In the appropriate mode the 

dual quality compressors provides higher speeds and consumes low power. Using these compressors in the 

structures of parallel multipliers provides configurable multipliers whose accuracies (as well as their powers and 

speeds) may change dynamically during the runtime. The efficiencies of these compressors are used in another 

type of multiplier and are evaluated in 45 nm standard CMOS technology. By comparing the parameters of this 

multiplier with those of appropriate multipliers, the results indicate a better in almost all the aspects. 
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I. INTRODUCTION 

 

Multipliers are one of the most significant blocks in 

computer arithmetic and generally used in different 

digital signal processors. There is a growing demand 

for high speed multipliers in different applications of 

computer systems. Speed of multiplier determines 

how fast the processors will run and designers are 

now more focused on high speed with low power 

consumption. There are two general architectures for 

the multipliers, which are sequential and parallel. 

While sequential architectures are low power, their 

latency is very large. On the other hand, parallel 

architectures (such as Wallace tree and Dadda) are 

fast while having high- power consumptions.In order 

to reduce the high power consumption in the parallel 

multipliers we are designing a wallace multiplier 

seeking the help of a dual quality 4:2 compressor. The 

dual-quality 4:2 compressors has an ability of 

switching between the exact and approximate 

operating modes during the runtime. In the proposed 

system we overcome the problems in the existing 

system like area,delay,power dissipation. 

 

II. EXISTING SYSTEM A 4-2 Compressor 

 

A compressor is a device which is mostly used in 

multipliers to reduce the operands while adding terms 

of partial products. A typical M-N compressor takes 

M equally weighted input bits and produces N-bit 

binary number. The simplest and the most widely 

used compressor is the 3-2 compressor which is also 

known as a full adder. It has Three inputs to be 

summed up and provides two outputs. Similarly, a 4-2 

compressor can also be built from two Cascaded 3-2 

compressor circuits. The conventional 
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implementation of a 4-2 compressor is composed of 

two serially connected full adders, as shown in Figure 

1. Different structures of 4-2 compressors are reported 

in literature and these are governing by the basic 

equation as follow 

 

X1+ X2 + X3 + X4 + Cin = Sum + 2·(Carry + Cout) 

 

 
Figure-1:4-2 compressor 

 

The common implementation of a 4-2 compressor is 

accomplished by utilizing two full-adder (FA) cells [8]. 

Different designs have been proposed in the literature 

for 4-2 compressor. The optimized design of an exact 

4- 2 compressor based on the so-called XOR-XNOR 

gates ; a XOR-XNOR gate simultaneously generates 

the XOR and XNOR output signals. 

 

 
Figure-2: 4-2 compressor xor –xnor module 

 

B Dadda multiplier 

 

The dadda multiplier is a hardware multiplier 

designed and invented by computer scientist Lungi 

Dadda in 1965. Due to extra level of carry lookahead 

logic for smallest multiplier dadda multiplier requires 

more gates. A closer examination of delays considered 

at the gate level rather than at the full adder level says 

that the wallace multiplier yields a slightly faster 

design due to its smaller final adder. However both 

multipliers need three step procedure for the 

formation and reduction of partial products. 

 

 
Figure-3: Dadda multiplier 

  

C Multiplication 

 

In this section, the impact of using the proposed 

compressors for multiplication is investigated. A fast 

(exact) multiplier is usually composed of three parts 

(or modules) [8]. 

 

• Partial product generation. 

• A Carry Save Adder (CSA) tree to reduce the partial 

products’ matrix to an addition of only two operands. 

• A Carry Propagation Adder (CPA) for the final 

computation of the binary result. 

 

In the design of a multiplier, the second module plays 

a pivotal role in terms of delay, power consumption 

and circuit complexity. Compressors have been 

widely used [9, 10] to speed up the CSA tree and 

decrease its power dissipation, so to achieve fast and 

low-power operation. The use of approximate 
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compressors in the CSA tree of a multiplier results in 

an approximate multiplier. 

 

III. PROPOSED SYSTEM 

A Wallace tree multiplier 

 

The Wallace tree multiplier is considerably faster 

than a simple array multiplier because its height is 

logarithmic in word size, not linear. However, in 

addition to the large number of adders required, the 

Wallace tree’s wiring is much less regular and is not 

much complexer. 

 

Wallace tree styles use a log-depth tree network for 

reduction. Faster, but irregular, they trade ease of 

layout of speed. While subsequently fast than Carry- 

save structure for large bit multipliers. The high speed 

multiplier that sums up the partial product bits in 

parallelmultipliers using a tree of carry-save adders 

generally known as the “Wallace Tree”. Three step 

processes are used to multiply two numbers. 

 
Figure-4: Wallace tree multiplier 

 
Figure-5: 4:2 compressor used in CSA’s 

 

B.Wallace tree multiplier with 4-2 compressor 

 

A 8×8 unsigned Wallace tree multiplier is considered 

to assess the impact of using the proposed 

compressors in approximate multipliers. The proposed 

multiplier uses in the first part AND gates to generate 

all partial products. 

In the second part, the approximate compressors 

proposed in the previous section are utilized in the 

CSA tree to reduce the partial products. 

 

The last part is an exact CPA to compute the final 

binary result.Figure 4 shows the reduction circuitry of 

an exact multiplier for n=8. In this figure, the 

reduction part uses half-adders, full-adders and 4-2 

compressors; each partial product bit is represented 

by a dot. 

  

IV. RESULTS AND DISCUSSION 

 

The proposed 8 bit architectures are developed in 

Xilinx platform. These are designed in verilog and are 

simulated in Xilinx Ism simulator and synthesized 

using XilinxXST. 
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Figure-6: Simulation output of dadda multiplier 

 
Figure-7: RTL schematic output of dadda multiplier 

 
Figure-8: Simulation output of wallace multiplier 

 
Figure-9: RTL schematic of proposed wallace multiplier 

 

TABLE-1: SYNTHESIZE REPORT 

 

 

V. CONCLUSION 

 

The proposed wallace multiplier is using unique tree 

structure which gives in terms of speed when 

compared to the existing multiplier. The results 
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concluded that proposed multiplier acheived better 

computation speed and has less delay and low power 

consumption. 
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