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Abstract—In this paper, we present a technique to reduce the
maximum height of the partial product rows generated by a
Radix-8 Modified Booth Encoded multiplier, without any rise
in the area and delay of the partial_product creation Block.
This technique is of particular interest in all multiplier designs,
but especially in Arithmetic multipliers for high-performance
ALU designs and processors. The proposed method is
generalized and can be applicable to higher radix encoding.
The Proposed partial product generator is used in FIR Filter
Design and MAC Architecture. We examine the proposed
design by comparison with Normal Booth Multiplier; the
results based on a theoretical analysis and on synthesis result
shows its efficiency in terms of area, delay and power.
Simulation results shows that the proposed partial product
generator based designs significantly reduces the area, delay
and power_consumption when the word size of each operand
in the multiplier is 16 bits; The Proposed multipliers is done by
Verilog HDL and Simulated by ModelSim 6.4 c and Synthesized
by Xilinx tool.
Keywords-Radix-8 Modified booth encoded multiplier, FIR
Filter, MAC, Digital Signal Processing (DSP), Wallace tree.
1. INTRODUCTION

negative binary number multiplication booth_algorithm is
extensively used. Here 16*16 bit radix-8 partial product
generator is proposed using modified_booth_algorithm.
Radix-8 results in reduced power dissipation and less area
compare to radix-4 and by using Wallace tree adder we
obtain even lesser delay. Finally the output of proposed
multiplier is applied to FIR filter and MAC to show proposed
partial product generator is outperform than other.
This paper is arranged as follow. The brief explanation
about Modified_booth_encoding is presented in section 2.
Section 3 presents proposed work. The simulation results
and comparison table are presented in section 4. The
proposed design is applied to a MAC unit and FIR filter to
realize the applicability of proposed design. Section 6
concludes the paper.
2. MODIFIED BOOTH ENCODING SCHEME
Modified booth algorithm is the fastest signed
multiplication algorithm. It is also called as bit pair recoding.
Number of addition and subtraction is more in booth
algorithm that is time consuming so modified booth recoding
is preferred. It consists of following steps,

In applications like arithmetic units of microprocessors,
Digital_Signal_Processing (DSP) and multimedia, computer
arithmetic is widely used. Compare to adder and sub
tractors, multipliers are more complex. The operating speed
of DSP is determined by the speed of the multipliers.
Multipliers are used in implementations of filters, discrete
Fourier transforms, correlations and range measurement. To
design high speed, low power and compact multipliers many
algorithms and architecture have been proposed. There are
three steps in normal binary (NB) multiplication by digital
circuit. Partial products are generated on the first . In the
second step, all partial products are added until two rows of
partial products are remain. In the last , the 2 partial product
rows are added by carry propagation adder. The
performance of multipliers can be increased by decreasing
the number of partial product rows and decreasing the delay
in the adder part.
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2.

In this paper, the number of partial product rows is reduced
by using Modified_Booth_Encoding method, and radix
method is for further reduction. For both positive and
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Consider 2 inputs X and Y.
Append a zero to the lsb of multiplier Y and group
the bits according to the radix methods.
Denote each group as partial products and to
complete the group add necessary bits to Y.
(example of grouping is shown in figure1)
Denote partial products groups according to the
radix-8 booth encoding table shown in bellow
table1.
By applying radix-8 encoding on multiplicands,
obtain partial products.
Arrange the partial products such that pp2 is placed
under pp1 after leaving 3 places from lsb of pp1,
pp3 is placed under pp1 after leaving 6 places from
lsb of pp1 and so on. Remaining locations are filled
with 0’s.
Extend sign bits of all the partial products according
to msb bits
Finally add all partial products by using high
performance adder.
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Figure 1 radix-8 grouping

Figure 3 Proposed Radix-8 partial product generator
4. SIMULATION RESULTS AND ANALYSIS
The implementation of radix-8 partial product generator
using Verilog code is done. The output of radix-8 partial
product generator is shown in figure3.the simulation results
contain
the
inputs
A=0000000001010101=85,
B=0000000011010011=211 and output P=17935.
The synthesis output of radix-8 partial product generator
is shown in Table 2 and it is compare with existing design.

Table_1 Radix 8 booth_encoding table
3. PROPOSED PARTIAL PRODUCT GENERATOR
The proposed system technique is a new ECW based
modified partial-product-generator. The proposed Radix-8
partial product generator consists of four major blocks. They
are Radix-8 booth encoding and decoding, partial product
generator, ECW and adder. Radix-8 encoding block generates
the encoding table shown in table1. Partial product
generator block generates partial products and arrange them
as shown in figure 3.Finally these partial products are added
by adder. The proposed system is shown in figure 3

Table 2 Comparison

Figure 2 Partial product arrangements
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Figure 4 Proposed 16 bit partial product generator output
5. FIR FILTER AND MAC APPLICATION
In this section proposed radix-8 partial product generator is
applied to a low_pass FIR filter and MAC uni to cheek the

visibility of proposed design. FIR filter and MAC unit are
designed using verilog code in Xilinx14.7 and simulated using
ModelSim6.5c. The simulation results are shown in figure 4
and 5.

Figure 4 FIR filter output

Figure 5 MAC unit output
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6. CONCLUSION
In this paper, an efficient 8*8 and 16*16 bit radix8 partial
product generator using modified_booth_algorithm is
implemented and compare with existing normal booth
multiplier which interns reduces both area and delay. The
result shows the proposed design consumes less area delay.
In the proposed signed radix-8 partial product generator is
implemented as FIR Filter and MAC Unit to examine
applicability.
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