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ABSTRACT:

MAC unit is an inevitable many digital signal process-
ing (DSP) applications involving multiplications and/or
accumulations.MAC unit is used for high performance
digital signal processing systems. The DSP applica-
tions includefitering, convolution, and inner products.
Most of digital signal processing methods use nonlin-
ear fuctions such as discrete cosine transform (DCT)
or discrete wavelet transforms (DWT). Because they
are basically accomplished by repetitive application of
multiplication and addition, the speed of the multiplica-
tion and addition arithmetic determines the execution
speed and performance of the entire calculation[1].

The Multiplication-and-accumulate(MAC) operations
are typical for digital fiters. Therefore, the fuctionality
of the MAC unit enables high-speed fitering and other
processing typical for DSP applications. Since the MAC
unit operates completely independent of the CPU, it
can process data separately and thereby reduce CPU
load. The application like optical communication sys-
tems which is based on DSP , require extremely fast-
processing of huge amount of digital data. The Fast-
Fourier Transform (FFT) also requires addition and
multiplication. 64 bit can handle larger bits and have
more memory.

1.INTRODUCTION:

With the recent rapid advances in multimedia and com-
munication systems, real-time signal processing like
audio signal processing, videofimage processing, or
large-capacity data processing are increasingly being
demanded. The multiplier and multiplier-and-accumu-
lator (MAC) are the essential elements of the digital
signal processing such as filtering, convolution, trans-
formations and Inner products. There are different en-
tities that one would like to optimize when designing a
VLSI circuit.
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These entities can often not be optimized simultane-
ously, only improve one entity at the expense of one
or more others The design of an efficient integrated cir-
cuitin terms of power, area, and speed simultaneously,
has become a very challenging problem. Power dissipa-
tion is recognized as a critical parameter in modern the
objective of a good multiplier is to provide a physically
compact, good speed and low power consuming chip.
This paper proposes a new architecture of multiplier-
and-accumulator (MAC) for high speed and low-power
by adopting the new SPST implementing approach.
This multiplier is designed by equipping the Spurious
Power Suppression Technique (SPST) on a modified
Booth encoder which is controlled by a detection unit
using an AND gate. The modified booth encoder will
reduce the number of partial products generated by
a factor of 2. The SPST adder will avoid the unwanted
addition and thus minimize the switching power dissi-
pation. By combining multiplication with accumulation
and devising a low power equipped carry save adder
(CSA), the performance was improved.
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I.CONVENTIONAL MODIFIED :

Wallace tree multiplier consists of three stepprocess,
in the first step, the bit product terms are formeafter
the multiplication of the bits of multiplicand and multi-
plier, in second step, the bit product matrix is reduced
to lower number of rows using half and full adders, this
process continues till the last addition remains, in the
final step, final addition is done using adders to obtain
the result . The benefit of the Wallace tree is that there
are only O(logn) reduction layers, and each layer has
O(1) propagation delay. As making the partial products
is O(1) and the final addition is O(logn), the multiplica-
tion is only O(logn), not much slower than addition
(however, much more expensive in the gate count).
Naively adding partial products with regular adders
would require O(log2n) time. perspective, the Wallace
tree algorithm puts multiplication in class .These com-
putations only consider gate delays and don’t deal with
wire delays, which can also be very substantial.

Architecture of the Wallace Tree Multiplier:

MODIDFIED 4*4 WALLACE TREE MULTIPLIER:

The basic multiplication principle is two fold i.e. evalu-
ation of partial products and accumulation of the shift-
ed partial products. It is performed by the successive
additions of the columns of the shifted partial product
matrix. The ‘multiplier’ is successfully shifted and gates
the appropriate bit of the ‘multiplicand’.

The delayed, gated instance of the multiplicand must
all be in the same column of the shifted partial prod-
uct matrix. They are then added to form the product
bit for the particular form. Multiplication is therefore a
multi operand operation. To extend the multiplication
to both signed and unsigned.
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4.parallel prefix adder:

The binary adder is the critical element in most digital
circuit designs including digital signal processors (DSP)
and microprocessor data path units. As such, extensive
research continues to be focused on improving the
power delay performance of the adder. In VLSI imple-
mentations, parallel-prefix adders are known to have
the best performance.

Parallel-prefix adders (also known as carry-tree adders)
are known to have the best performance in VLSI de-
signs. However, this performance advantage does not
translate directly into FPGA implementations due to
constraints on logic block configurations and routing
overhead. This paper investigates three types of carry-
tree adders (the Kogge-Stone, sparse Kogge-Stone,
and spanning tree adder).

Fig. parallel prefix adder:
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Proposed multiplier:

The present Modified Booth Encoding (MBE)multi-
plier and the Baugh-Wooley multiplier perform multi-
plication operation on signed numbers only. The array
multiplier and Braun array multipliers perform multi-
plication operation on unsigned numbers only. Thus,
the requirement of the modern computer system is a
dedicated and very high speed unique multiplier unit
for signed and unsigned numbers.

Therefore, this paper presents the design and imple-
mentation of SUMBE multiplier.The modified Booth
Encoder circuit generates half the partial products in
parallel. By extending sign bit of the operands and gen-
erating an additional partial product the SUMBE multi-
plier is obtained.
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The Carry Save Adderr (CSA) tree and the final Carry  when the input is given to the multiplier it starts com-
Lookahead (CLA) adder used to speed up the multipli-  puting value for the given 64 bit input and hence the

er operation.

Since signed and unsigned multiplication ~ out put will be 128 bits. . The multiplier output is given

operation is performed by the same multiplier unit the  as the input tocarry save adder which performs addi-

required hard

ware and the chip areareducesandthisin  tion.

turn reduces power dissipation and cost of a system.

IV. SIMULATION RESULTS:

ACCUMULATOR:

The Multiplie

Verilog code is written to generate the required hard-
r-Accumulator (MAC) operation is signal ~ ware and to produce the partial product, for MAC.

processor.the input whis is fed from the memory loca-

tion of 64 bit.

= 5E Project Navigator (VIS36) - E'practes cadestmm se-MACRTLOL - | )
E3 File Edit View Project Source Process Tools Window Layout Help N EE
RETFT I Xwo| A2LERR,ARIRARE T LR PEL Q

xc35500e-4fg320
[ MAC (MACY)

ene
& Con

fi e
@ Analyze Design Using ChipScope

= Design Summary (Synthesized) MAC (RTL1) =]

View by Category Ba=N-E3
Design Objects of Top Level Block Proparties: (No Selection)
Instances » || Pins Signals # || Name Value
= & MAC B & MAC =& MAC
& sal - [ e - & aal -

[E consoe [@ erors [ L\ warnings | B8 view by Catesory |

[2868,4108]

L 15im (M530) - Defaultuctal —— - =
[ File Edit View Simulation Window Layout Help HEE

DAEIL EBDOEX®|w | M& QBEADSELR ALPEALAIR

war| § & @ » pE[roos[E]bz 1l

FEEEEEREEEEEEEI

X1: 295,016,535 ps
<

= Default.wefg Qe accumulatory
<

e add {MAC/rst} 1 radix bin

= add {/MAC/a 1} 0000000000000001010101010101010101011111111111111111111111111111 -+adix bin

1Sim>
#isim force add {MAC/b1} 1010101010101010111010: 1111111111111 radix bin
15im>

it time : 294016600 ps ¢ Fiie Ex (1 " Line 27

= add {/MAC/rst} 0 radix bin

#run 1.00us
Sim> =

Sim Time: 295,016,600 ps

Volume No: 1(2014), Issue No: 11 (November) November 2014

Page



ISSN No: 2348-4845

International Journal & Magazine of Engineering,

Technology, Management and Research

A Monthly Peer Reviewed Open Access International e-Journal

=4 ISE Project Navigator (M.53d) - EApractise
EJ File Edit View Project Source Process Tools Window Layout Help

DAEP L)X X|oa| -

ALPRELPRID RETIS AR P L

- ke o s 5

NEE

Design a8 X
5 [Vew: ® {8} Implementation ©) 7 Simulatio
2] | Hierarchy _
= & mmmmmmmmmm =
'“LJ £ €3 xc3s500e-4fg320 (i
ik [¥]d%: MAC (MAC.Y) Q
] =
o, \ - \
] J a1(63:0) final_out(128:0)
P Fl
= Eo
&
&
»  F) Mo Processes Running g
T4 | Processes: MAC - i‘““‘M’VAA[[
S¢|  E  Design Summary/Reports p= DES
== Design Utilities -
B User Constraints B
| 828 Synthesize - XST
View RTL Schematic w
View Technology Schematic
E2@ Check Syntax
) Generate Post-Synthesis Sim...
€2 Implement Design
€2 Generate Programming File
@ Configure Target Device
@ Analyze Design Using ChipScope
¥ 9 9 “hipacep =] ISE Design Suite InfoCenter = Design Summary =] MAC (Techi) |
View by Category 08 %
Design Objects of Top Level Block Properties of Instance: MAC
Instances Pins Signals Name Value
MAC Type MAC
yp
Instance Name MAC

[[El console | @ Errors | 1y warnings |@ View by Category |

[264,316]

(c) Fig: Simulation results

V. CONCLUSION:

In this paper, we present a 64 bit mac that was imple-
mented using booths multiplier.the adder circuit that
was used is a parallel prefix adder.in the multiplier de-
sign to add the partial products we use carry select
adder and carry look ahead adder.the delay of the
proposed system is very less when compared to the
previous design.
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