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Abstract- In This paper the design of ADC based on adder’s circuit is proposed. The adder circuit is a very important component
in the design of digital circuits. The main motive of this paper is to determine the comparative study of time, surface area. The
time delay is also important parameter to determine the performance of the design. In this paper, interesting full adder and half
adder circuits are reviewed and compared concerning time consumption, and area. It is based on majority-NAND gates,
multiplexer which are designed with new methods in each cell. Thus NAND gate and MUX has become a very popular and
useful method to implement any circuits which help to less time, surface area.
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l. INTRODUCTION

There are two basic type of converters, digital-to-analog (DACs or D/As) and analog-to digital (ADCs or A/Ds). Their
purpose is fairly straightforward. In the case of DACs, they output an analog voltage that is a proportion of areference voltage,
the proportion based on the digital word applied . In the case of the ADC, a digital representation of the analog voltage that
is applied to the ADCs input is proportional to a reference voltage. Flash analog-to-digital converters, also known as parallel ADCs,
are the fastest way to convert an analog signal to a digital signal. Applications such as wireless communications and digital audio
and video have created need for cost-effective data converters that will achieve higher speed and resolution. The needs required
by digital signal processors continually challenge analog designers to improve and develop new ADC and DAC architectures.
There are many different types of architectures, each with unique characteristics and different limitations .One of the
architecture which is used for converting continuous time varying signal to digital signal is Flash ADC .

In built of ADC which consists of adders, multipliers, amplifiers,rectifiers. We are implementing new adders that adders are
constructing with MUX and NAND gates. In most of these systems, the adder is part of the critical path that determines the overall
performance of the system and the full adder is the core element of complex arithmetic circuits. That is why enhancing the
performance of the 1-bit full-adder and half adder cell (the building block of the binary adder) is considered a significant goal. The
Full Adder and half adder is proven to use MUX construction have the minimum area and less delay product by simulation using
Xilinx ISE 13.2i and schematic is proven by micro wind DSCH tool. A multiplexer is a combination of logic gates resulting into
circuits with two or more inputs (data inputs) and one output. When compared to NAND gates MUX is faster and less time
consuming.

1. HALF ADDER DESIGN

Half adder circuit needs two binary inputs and two binary outputs. The input variables designated the augends and added bits;
the output variables produce the sum and carry
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Fig.1 half adder design

Inputs Outputs

A B S C
0 0 0 0
0 1 1 0
1 0 1 0
1 1 0 1

Table-1 Truth table of half adder

The simplified Boolean function according to the truth table is given as
S=A’B+AB’
C=AB

Fig-3: Full automatic layout design of half adder

1. HALF ADDER USING MUX DESIGN
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X1: 2,000,000 ps
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Fig.5 simulation result of half adder using MUX on ISE Design Suite
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Fig.6 Full automatic layout design of half adder using MUX

477

©IJRASET 2015: All Rights are Reserved



Www.ijraset.com Volume 3 Issue X, October 2015
IC Value: 13.98 ISSN: 2321-9653

International Journal for Research in Applied Science & Engineering
Technology (IJRASET)

(AVA HALF ADDER USING NAND GATES

Fig-7 half adder using NAND design
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Fig.9 Full automatic layout design of half adder using NAND gate

V. FULLADDER DESIGN
A full adder can add a bit carried from another addition as well as the two inputs, whereas a half adder can only add the inputs
together.
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Sum=A ®B ® C

Carry = AB + BC + CA

A B | Carryln| Sum | Carry-Out
0 0 0 0 0
0 0 1 | 0
0 1 0 | 0
0 | | 0 |
1 0 0 | 0
1 0 1 0 1
1 1 0 0 1
1 1 | | 1

Table-2 Truth table of full adder

Fig-10: fulladder design
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Fig11 Full automatic layout design of full adder
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Fig.12 simulation result of full adder

VI. FULLADDER DESIGN USING MUX

= Default.wefg [x]

Fig.15 simulation result of full adder using MUX on ISE Design Suite
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VIL. FULLADDER DESIGN USING NAND GATE
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Fig.18 simulation result of full adder using NAND on ISE Design Suite
VIII.  RESULT ANALYSIS
Comparative analysis is based on two types of design method Half adder and full adder using NAND gate and MUX is shown
in table-2. Comparison aspects are based on CPU time, surface area used. Comparison shows that MUX based half adder and full

adder is better than using gate.

Table-2 Comparative Analysis

Ordinary HA Using NAND | Using MUX

LUT’S | CPU | LUT’S | CPU | LUT’S | CPU
Para- time time time
meters (s) (s) (s)
HA 2 4.07 2 2.82 1 2.48
FA 3 4.40 3 2.58 2 2.43

Thus chart-1, chart-2 and show the comparison graph for CPU time consumption of half adder and full adder using
NAND,MUX

usingmux

usingnand m halfadder
ordinaryHA

Chart-1: CPU time of half adder comparison between design-1, design-2 and design

usin... m fulladder
usin...
ordi...

Chart-2: CPU time of full adder comparison between design-1 design-2 and design-3
IX. CONCLUSION

From the above discussion we can conclude that adders using MUX is very useful technique to reduce the surface area on a chip
and time consumption. So i focus here for MUX design analysis and find better result for all parameters point of view.
Numerically CPU time consumption and area is reduced by twice the amount.
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SPIN ABSTRACT

In this paper the design of ADC headquartered on adder’s circuit is proposed. The adder circuit is an awfully principal factor in the
design of application specified built-in circuits. The main purpose of this paper is to investigate the comparative be taught of time,
surface discipline. .The time extend can be predominant parameter to assess the efficiency of the design. On this paper, intriguing full
adder and 1/2 adder circuits are reviewed and in comparison regarding time consumption, and discipline. It is established on majority-
NAND gates, multiplexer which might be designed with new ways in each cell.. Therefore NAND gate and MUX has turn out to be an
extraordinarily preferred and valuable technique to put into effect digital circuits which support to time, surface subject.
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