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ABSTRACT: The radix-8 Booth algorithm is widely used to improve the performance of multiplier because it can
reduce the number of partial products by half. However, numerous additional encoders and decoders would cause the
power consumption of the Booth multiplier to be considerable. In this paper, a new radix-8 Booth pre-encoded
mechanism is proposed to reduce the power consumption of the Booth multiplier. The proposed design can effectively
reduce the power of the Booth multiplier dissipated in the redundant activities by disabling the Booth encoders and
decoders from unnecessary working. Particularly, since the control signals are generated early at the pipeline input
register before the multiplier, the performance of our design is better than the traditional Booth multiplier. Based on the
TSMC 40 nm technology, the simulation results show that the proposed pre-encoded mechanism can reduce the
dynamic and static power by 45% and 65%, respectively, compared to the traditional 16-bit radix-4 Booth multiplier.
Compared to the previous designs, the proposed design keeps the feature of race-free and has lower power
consumption. Even compared to the approximate design, the proposed design has better power efficiency and can
provide the exact products.
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. INTRODUCTION

Digital multipliers are major source power dissipation in Digital Signal Processors. High power dissipation in these
structures is mainly due to the switching of a large number of gates during multiplication. In addition, much power is
also dissipated due to a large number of spurious transitions on internal nodes. Timing analysis of a Full Adder, which
is a basic building block in multipliers, has resulted in a different array connection pattern that reduces power
dissipation due to the spurious transition activity. Furthermore, this connection pattern also improves the multiplier
throughput. A variety of measures can be used to evaluate the efficiency of the processors. So both the area occupied
by the circuit and the time required for the performance of computation must be taken into consideration. Therefore
depending on the speed and area requirements, the digital multipliers used can be either of bit-serial or a bit-parallel
based architecture. The bit-serial approach processes the data serially where at every clock cycle a single data bit is fed
to the processor to be processed. In contrast, the parallel approach processes the data bits in a parallel fashion in just
one clock cycle. The initial architectures were implemented using bit-serial based structures due to their design
simplicity and low hardware requirements, which lead to cheap system costs. But for systems that require high speeds,
bit-parallel approach is used. But this approach requires large silicon area, communication overhead, and pin out. So a
trade off must be made between these two approaches depending on the application.

The multiplication process may be viewed to consist of the following two steps:

1) Evaluation of partial products

2) Accumulation of the shifted partial products.

The product of two n-digit numbers can be accommodated in ‘2n’ digits. In the binary system, an AND gate can be
used to generate partial product Xi Yj.

II. RELATED WORK

A primary objective of this project was to develop a synthesizable model for the booth algorithm. Synthesis is the
process of converting the register transfer level (RTL) representation of a design into an optimized gate-level netlist.
This is a major step in ASIC design flow that takes an RTL model closer to a low-level hardware implementation.

Synthesis consists of three main steps. The first step is the “Translation”, which involves converting the RTL
description of a design into a non-optimized intermediate representation that is used by the synthesis tool. The second
step is the “logic optimization”, which optimizes the internal representation by removing redundant logic and
performing Boolean logic optimizations. The third step is called “technology mapping & optimization” which maps

IJIRCCE©2021 | AnISO 9001:2008 Certified Journal | 8564


http://www.ijircce.com/

International Journal of Innovative Research in Computer and Communication Engineering

iz { s N e-ISSN: 2320-9801, p-ISSN: 2320-9798| www.ijircce.com | [Impact Factor: 7.542
a1 I : i

|| Volume 9, Issue 7, July 2021 ||
| DOI: 10.15680/1JIRCCE.2021.0907124 |

the internal representation to an optimized gate level representation using the technology library cells based on design
constraints

III. PROPOSED ALGORITHM

The first step in the synthesis process is to read all the components in the design hierarchy. There are three components
in the 3-level design hierarchy that needs to be synthesized. Since the RTL model utilizes a Verilog “Package”, then
the synthesis tool needs to enable the semantics of a package. In addition, the synthesis tool needs to know if there are
multiple instances of calling an automatic function in the design, to preserve separate values for each instance.

After reading the design files, they are “Analyzed” and “Elaborated” through which the RTL code is converted
into the Synopsys Design Compiler(SDC) internal format. [6] The intermediate results are stored in the defined
“working library”.

After this step, a 40MHz clock signal is applied to the clock port of the root module, and the synthesis tool is
programmed not to modify the clock tree during the optimization phase. In addition, an arbitrary input delay of 5ns
with respect to the clock port is applied to all input and output ports (except the clock port itself) to set a safe margin by
considering any unintended source of delay such as the delay associated with driving module/modules.

Then, the design is constrained with hypothetical maximum area equal to zero to force the tool to make the
gate level netlist as compact as possible.

In the next steps, the tool is programmed to consider a unique design for each cell instance by removing the
multiply-instantiated hierarchy in the current design. Then, the synthesis script removes the boundaries from all the
components in the design hierarchy and removes all levels of hierarchy.

Finally, the tool compiles the design with high effort and reports any warning related the mapping and final
optimization step. At the end, the tool generates reports for the optimized gate level netlist area, the worst
combinational path timing, and any violated design constraint.

IV.ALGORITHM CHART
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V. SIMULATION RESULTS

The synthesis area report shows the total number of cells and nets in the netlist. It also uses the area parameter
associated with each cell in the LSI_10K library file, to calculate the total combinational and sequential area of the
netlist. The total area of the gate level netlist is unknown since it depends on total area of the interconnects, which
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itself is a function of the wiring load model used in physical design. The total cell area in the netlist is reported as
22978 units, which is the sum of combinational and sequential areas.
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VI. CONCLUSION AND FUTURE WORK

The simulation results showed that the proposed algorithm performs better with the total transmission energy metric
than the maximum number of hops metric. The proposed algorithm provides energy efficient path for data transmission
and maximizes the lifetime of entire network.As the performance of the proposed algorithm is analyzed between two
metrics in future with some modifications in design considerations the performance of the proposed algorithm can be
compared with other energy efficient algorithm. We have used very small network of 5 nodes, as number of nodes
increases the complexity will increase. We can increase the number of nodes and analyze the performance.
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