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Abstract— A modern Analog to Digital converter (ADC) 
needs low power consumption, area efficient and high speed 
comparator for fast operation. The comparator is basic building 
element for the designing of Analog to Digital converters (ADCs). 
In high speed application, the dynamic latched comparator is 
needed which use positive feedback to regenerates (amplify) the 
signals and also it minimizes the power dissipations The supply 
voltage, energy required to convert the analog signals into 
samples, clock frequency and time delay, these are the 
parameters which affects the performance of high speed 
comparators. To achieve the high performance comparator, these 
parameters of comparator to be improved.  Dynamic double tail 
clocked comparator is better choice for high speed Analog and 
Digital converters (ADCs). In this comparative paper that 
presents a comparative analysis of new dynamic double tail 
comparator which is based on conventional dynamic clocked 
comparator as without complicating in design for low power and 
high speed operations in low voltage supply. The paper presents 
performance comparison on the supply voltage, energy per 
conversion and its sampling frequency which can be further 
improved by using 70nm CMOS technology. In this paper, the 
parameters of comparator are compared with 70nm CMOS 
process.  

Keywords— High speed ADCs, Double-tail comparator, 
Dynamic clocked comparator, 

  

I. INTRODUCTION 

The applications where high speed conversion is required,  
the high speed Analog to Digital converters are used such as  
flash ADCs which need a high speed comparator. A 
comparator is a basic building block for high speed analog to 
digital converters. As the supply voltage is smaller the 
designing of comparator is more challenging. High speed 
operation of comparator can be achieved by using large size 
transistors but they required more power and area[2].There are 
many techniques such as boosting[3] and methods like body 
driven transistor[4][5],which can handle higher supply voltage 
developed to meet the low voltage challenges but they have 
switching problem. Generally clocked regenerative comparator 
are used in many high speed Analog to Digital converters since 
they can make fast decision. Dynamic latched comparators are 
widely used in Analog to Digital converters because they have 
high input impedance, less energy required per conversion and 
fast speed. the speed of conventional dynamic comparator can 
be increased by adding few extra transistors to circuit[6]. 

The performance of dynamic comparator in terms of 
operation speed, low supply voltage is improved by simple 
structure called dynamic double tail comparator that works 
over a wide common mode range. A new dynamic double tail 
comparator by adding a few minimum size transistors is 

proposed ,this comparator structure does not need stacking of 
too many transistors not boosted voltage. This modification in 
conventional comparator design shows reduction in delay time 
and also reduction in supply voltage[10]. 

II. CLOCKED REGENERATIVE COMPARATORS 

CMOS fully dynamic latched comparators are widely used in 
low power ADCs, they provide high operation speed, low 
power consumption, full swing output and high input 
impedance. Dynamic latched comparators use re-generative 
stage, which consist of inverters that give a positive feedback. 
This positive feedback stage is used to convert a differential 
voltage, from the input stage, into a full swing digital output 
state at a very fast rate [8].  
 

A. Conventional Dynamic comparator 

A conventional dynamic comparator has advantage of high 
input impedance and zero static power consumption. 
conventional dynamic comparators are good beefiness against 
noise and they have less unbalancing problems but the 
disadvantages of this types of comparator is that a highly 
supply voltage is required for a reasonable propagation delay 
time because of several stacking transistor[8].  

 

B. Dynamic Double tail comparator 

The dynamic double tail comparator can be achieved by 
simply adding extra transistors to conventional dynamic 
transistor, this dynamic double tail comparators are better at 
low power supply than conventional dynamic comparators 
because of less stacking of transistors. The dynamic double tail 
comparator that works over a wide common mode. This 
comparators have improved performance  in terms of speed, 
noise, supply voltage at higher clock frequency as comparing 
to conventional dynamic comparators. 

The speed of dynamic double tail comparators depend upon 
time taken by the load capacitance to charge and latching time 
(latch delay).therefore the total time of dynamic double tail 
comparators consist of latching time and capacitance load 
charging time[8]. 

 td = tL + tc 

where td  total delay time 

      tL  Latching time 

      tc  Capacitance load charging time 

 

 

mailto:Ayaz.sheikh7@gmail.com
mailto:Pratik.k.soni@sims-indore.com


IJournals: International Journal of Software & Hardware Research in Engineering 
ISSN-2347-4890 

Volume 3 Issue 8 August, 2015 

 

© 2015, IJournals All Rights Reserved                                                                      www.ijournals.in 
 

Page 30 

II. LITERATURE REVIEW 

During the study of previous work on comparators that 
shows the need for very low power, fast operation and high 
clock frequency Analog to Digital converters use dynamic 
regenerative comparators. it is investigated  that the parameters 
such as propagation time delay, energy per conversion, noise, 
supply voltage and sampling  frequency which affect the 
performance of comparators and also found that there is 
tradeoff among these parameters. 

A. CMOS multistage preamplifier deign for High-
Speed and High-Resolution Comparators by Eiji Shirai 

 [9]In this paper, they designed a multistage preamplifiers 
(four stage preamplifier) which are commonly used in high 
speed comparator to obtain sufficient gain, High speed 
performance and low power consumption. The main idea of 
this technique is to optimize, two parameters, the number of 
stages and the capacitance of the capacitors (offset storage),to 
obtain very high conversion rate. The expressions for required 
gain for amplifier are derived on the basis of noise.The 
proposed structure is fabricated in 400nm CMOS process with 
sampling frequency of 13Msample/s. the output result shows 
that the reduction in initial offsets to a great extent.  
 

 
 
The four stage preamplifier technique used in this paper is 
effective to minimize power consumption and offsets of 
comparator but its power dissipation, energy per conversion 
and supply voltage can be reduced further and also it does not 
have better results on frequency above 13Msample/s, these are 
the parameters still we have to reduce.  
 
 

B.  40-Gb/s CMOS clocked comparator with bandwidth 
modulation technique by Yusuk Okaniwa. 

Fig.1 shows a clocked comparator with bandwidth modulation 
techniques which consist of three main parts a front end 
sampler, which is used for sampling and latching of input data, 
a regenerative stage which is amplifying stage for sampled data 
and a clocked amplifier which amplify the data coming from 
regenerative stage. This comparator is fabricated in 110nm 
standard CMOS technology at power supply 1.2V. 

 

The results show sampling rate of input signal is increased 
to a great extent and having less bit error of this proposed 
comparator[10]. 

Now the problem in this methodology used in above 
proposed comparator is that, it does not reduce power 
consumption and it requires more  die area, further we can 
reduce its energy required for conversion and can increase its 
sampling frequency.  

C. Low power and low voltage inverter based double 
tail comparator by B. Prasanthi 

 
In this research, the expressions were derived for 
comprehensive delay analysis of comparator. A new proposed 
double tail dynamic comparator was proposed by adding two 
extra N-MOSFET switches in order to reduce the propagation 
delay tine and power consumption. The design of proposed 
dynamic double tail comparator is simulated in 250 nm CMOS 
process. The simulation results confirmed that the delay time 
and energy required for conversion of proposed comparator is 
significantly reduced. 
 

The results shown of above proposed dynamic double tail 
comparator  designed in 250nm CMOS process can be 
improved in terms of its  the delay time and power 
consumption, if W/L ratio of MOSFET transistors of 
comparator are  minimized[11]. 

 

D. Analysis and design of a low voltage low power 
double-tail comparator by Samaneh Babayan-Mashhadi. 

 

In this research work, a new dynamic comparator is proposed 
in small supply voltages for low power and high speed 
operation that uses the positive feedback connection for 
regeneration stage (amplifying stage). In this research, the 
analytical expressions for time delay of comparator are 
presented, by using these expression a new comparator is 
proposed . In this design a conventional dynamic comparator is 
modified by adding few extra minimum sized transistors. The 
main idea of adding these extra transistors to the proposed 
double tail comparator was to increase the latch regeneration 
speed, The design of proposed comparator is simulated in 
180nm standard CMOS technology at supply voltage of 0.8V 
with clock frequency up to 1.1GHz. The simulation results 
show significantly reduction in both propagation time delay 
and power consumptions to a great extent for proposed 
comparator[8]. 
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In the above  proposed comparator, the methodology used 
which confirmed  that is quite better in reducing propagation 
time delay, power consumption and effective die area but still 
we can improve in double tail dynamic comparator such as its 
time delay, power consumption, maximum sampling frequency 
and area.  

 

III. PROPOSED WORK 

In above previous research works, it is found that the 
following factors which affect the performance of comparator 
when they are designed for low power ADCs. 
 
1. Comparator needs finite amount of time to reach final 
output state. This time is related to maximum speed for 
operation so we need reduce this time. 
 
2. Power supply voltage coming down not large headroom 
available (Vdd - Vth). 
 
3. Large die area is costly and also large bulky MOSFETs are 
slower and consume more power. 
 
Latch comparators are better choice for the designing of 
comparator and the double tail architecture has better 
performance in low power applications so the design of 
proposed dynamic comparator is based on double tail 
structure, Double tail approach is better for low power low 
supply voltage, the main idea of proposed comparator is to 
design in 70nm CMOS process in order to reduce size of 
MOSFETs to reduces the energy per conversion, power 
consumption and increase sampling frequency. 
  
 

A. Methodology  

The designing of this proposed dynamic double tail 
comparator require some design issues which must be 
considered. The designing methodology for a dynamic double 
tail comparator for a low power ADCs are as follows  
 
1. First of all, we will try to identify the expressions, which 
govern the comparator operation such as total delay time of 

the comparator (time taken by the load capacitor to charge and 
latch time), initial output voltage difference, latch effective 
trans conductance and energy required per conversion. 
 
2. According to these equations we will calculate W/L ratio 
(width to length ratio of MOSFETs). 
 
3. The calculated W/L ratio will be used for designing of 
dynamic double tail comparator. 
 
4. All these parameters mentioned above are used to design for 
proposed dynamic double tail comparator in 70nm CMOS 
process.  
 
5.In designing the n-MOS switches, a low-on-resistance n-
MOS switch can be used in order to diminish voltage 
headroom limitation and try to select the size of the n-MOS 
switch transistor in a way that both low-voltage and low 
power operation are maintained. 
 
 

IV. COMPARATIVES RESULTS 
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V. CONCLUSION 

In this comparative paper, we have presented a comparative 
analysis on the supply voltage, Sampling frequency, energy 
per conversion, power dissipation and sampling frequency of 
clocked dynamic comparator. There are many different 
techniques were used in previous works in order to improve 
the performance of the high speed comparators. The Dynamic 
double tail comparators have better performance in terms of 
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energy, time delay, sampling frequency and power dissipation 
in low supply voltage. The paper presents performance 
comparison of dynamic double tail comparator on energy per 
conversion, the supply voltage, and its sampling frequency. 
The supply voltage and energy per conversion of this 
comparator can be reduced and its sampling frequency can be 
increased by using 70nm CMOS process to improve the 
performance of the dynamic double tail comparators  
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