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ABSTRACT
Comparators are the basic building electronic component for designing analog and mixed signal systems.
The comparators are used to compare the current or voltage and to produce the outputs indicating which is
larger. Power and area are the two most important factors which are required for high speed applications. In
this, a comparator is designed as a preamplifier based in which, the total number of transistors is reduced to
provide the result more efficient with glitch free By replacing these transistors, the area of the circuit gets
reduced and hence the power. Also, the propagation delay gets reduced. The simulation results of the preamplifier based clocked comparator shows that it has reduced power dissipation and minimum logic
elements. This has an application on PWM and can be used in ADC’s for accessing more than 8 bits by
implementing in a parallel prefix structure.
Index terms: boost-up transistors, double tail comparator, propagation delay, pre-amplifier based
comparator, logic elements, PWM, parallel prefix structure.
1. INTRODUCTION
The comparator is a device which is used to compare two current or voltage and in turn produce the output as a
digital signal indicating which is larger with reference to a masterpiece. The comparators are mainly used in
ADC’s. It can be employed in batch production where a very fast rate of components to be checked and to arrive
at the production line move quicker. To inspect recently purchased gauges, it can be applied. Comparators are
classified into many types, some of them are mechanical comparator, electrical and electronics comparator, multi
check comparators, automatic gauging comparator.
In aeronautics, ultrasonic machining, applications the comparator can be applied where the comparator
consumes more power, so the battery will be used more and so there exists replacement of batteries often. The
replacement in batteries reduces the life of the component. Therefore a comparator is designed which increases
the life of the shelling by consuming less power.
2. RELATED WORKS
For all comparator architectures, the latched comparator virtually forms the basic building block [1] which
regenerates the analog input signal into the wide scale level of digital signal. For this it uses the mechanism
called positive feedback mechanism. The potential fluctuations are present in the input signal. These fluctuations
affect the input voltage producing a noise called kick back noise. This latched comparator is designed primarily
to reduce the kickback noise which increases the power dissipation hence this CMOS latched comparator is
designed to reduce the kickback noises.
[2] Describes about the low power, low voltage design of SAR ADC. A technique called supply boosting
technique (SBT) is used. This sheds light on the importance of SBT and supply boosted circuits (SBC). The
SBT is used for designing applications for energy constrained systems. This technique steps out a 147nW
consumption of power. The so obtained design of SBC can be used in the shift registers of any type and uses a
full scale input range.
Paper [3] describes about the need of A/D converters. For dynamic, regenerative comparators, to maximize the
efficiency in both power and speed, this paper is based on. This mainly explains about the analysis of area and
power in which the conventional double tail comparator is modified to function in low power applications by
introducing a few transistors. A technology of 180nm CMOS is proposed which reduces the power consumption
in the order of 10^-6 Watts.
[4] Presents about a modified conventional latch type comparator which operates in small voltage of 0.65V.This
has a better output swing, high impedance input and maintaining no static power consumption. This is
manufactured in 65nm CMOS technology. Compared to voltage sense amplifier [9], the proposed comparator
design shows a good sensitivity, speed and trade away.
[5] Proposes a comparator that requires one phase clock. A low input noise is held about three times more
depressed than the conventional comparator. This achieves about 1.69MV offset and has an effective
comparison of potential differences. It can compare 1.0mV at frequency range of 1GHz. An efficient self
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calibrating technique is used. This technique is used for acquiring low offset voltage and area. By using sub
micron CMOS technology this is achieved.
[6] Describes about a supply boosting technique which is desirable for low power clocked circuits amplifiers and
level shifters. A unique clock booster is designed and uses input common mode of supply boosting comparator
range. The energy efficiency from the boosted supply is caused due to this common mode use of the inputs.
3.
EXISTING SYSTEM
3.1 Double Tail Latch Comparators
The circuit and schematic diagrams of the comparator presented in [3] are shown in Fig. 1. This
comparator is compared with dynamic latched comparator design because of its speed and suitability for low
supply voltage applications. It operates in 2 phases 1) Reset phase 2) Regeneration phase. While the clock
is low(reset phase), M7 and M8 transistors are ON. M9 transistor is off. As M7 and M8 transistors are ON
Di+ and DI- nodes are recharged to Vdd. So M10 and M11 become ON and discharge the output
nodes OUT+ and OUT- to ground.

Fig. 1 Double tail comparator
When the clock is high (regeneration phase), M7 and M8 transistors are in OFF state. M9 and M12
transistors are in ON condition. So Di nodes start to discharge as M9 turns ON. As Di nodes start discharging,
M10 and M11 are initially in ON condition and gradually M10 and M11 becomes OFF. The difference
between voltages of Di+ and Di- (ΔVDi) are given to M10 and M11 transistors. Output nodes OUT+ and OUTstarts regenerating when M10 and M11 are unable to ground the outputs. The intermediate stage formed by
M10 and Mll passes ΔVDi to the cross-coupled inverters and also provides additional shielding between the
input and output, with less kickback noise as a termination.
3.2 Dynamic Latched Comparator
There are two stages of dynamic latched comparator. Except two cross coupled inverters all the transistors
operate in the first stage called as interface stage. The two crosses coupled inverters are operated in the second
phase, which is called as regenerative stage, at this stage each input is related to the production of some other.
Clock can be low or high. When it is low, tail transistor is off and VDD or ground is given to output based upon
the closed connection of Vp and Vn. In another clock value the output discharge to ground. Time lag and power
can be thinned out using dynamic latched comparator circuit compared with other comparator. Power use is cut
back in double tail latched comparator, but the velocity of the comparator is low due to more transistor count.
High speed is archived in pre amplifier based clocked comparator, but the power consumption of the comparator
is high because it uses an amplification stage. Use of static power in comparator is high during amplification
period. Nevertheless, since the pre-amplifier based clocking comparator is to exercise at high frequency, the
energy use of the pre-amplifier based clocking comparator becomes comparable to the double tail latched
comparator. Hence the performance of the pre-amplifier based clocking comparator is limited by the
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static power dissipation in the evaluation or regeneration phase. Due to low power consumption, high input
impedance and full-swing output, dynamic latched comparators are very attractive for many applications such
as high-speed analog-to-digital converters (ADCs), memory sense amplifiers (SAs) and data receivers. They
use positive feedback mechanism with single couple of back-to-back cross coupled inverters (latch) in order
to convince a low input-voltage difference to a full-scale digital level in a short time.
4. PROPOSED SYSTEM
4.1 Pre-Amplifier Based Clocked Comparator
The pre-amplifier based clocked comparator is composed of two levels as depicted in Fig. 2. The first stage is
the amplification stage, which consists of the transistors M1–M4 and M9. More practically, the input-referred
latch offset voltage can be shortened by applying the pre-amplifier preceding the regenerative output latch
stage. It can expand a low input voltage difference to a large enough electric potential to overcome the latch
offset voltage. The second phase is the regenerative stage that is comprised of the transistors M5– M8 and M10.
The circle functions in two phases, namely the amplification phase and the regenerative (evaluation) phase.
When the clock (CLK) is low (amplification phase), the tail transistor M9 turns ON and M10 turns OFF. When
CLK is LOW, only amplification stage works. In addition, the amplification stage is designed to produce its
output closer to VDD-|Vthp| which can effectively reduce the charging time. In this stage Vp-Vn is amplified
and fed to regenerative stage. When the clock (CLK) is high (regeneration phase), M10 turns ON and
M9 turns OFF.

Fig. 2 Preamplifier based clocked comparator
When cock is given at M1 with supply Vss, the charging transistors M2, M3, M4, M5 drives all other transistors
in the circuit. The input is applied at nodes p and n, which charges the capacitor C1 and C2. The input which is
having high frequency gets discharges quickly. The discharged transistor gets charged with the supply applied at
the transistors M6 and M7, which are called as floating transistors. This makes the part of the charged transistor
as a closed circuit, by making the other part to be opened circuit. The final output can be obtained at the nodes
outp and outn.
SIMULATION RESULTS

Fig. 3 Output of Double Tail Comparator
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The Fig. 3 shows the output of double tail comparator. The inputs are Vp, Vn and gate. The output is
out_min and out_max.

Fig. 4 Output of Pre-Amplifier based Comparator
The Fig. 4 shows the output of Pre-amplifier based clocked comparator. The inputs are Vp, Vn and gate. The
output is out_min and out_max.

Fig. 5 Output with Glitches

Fig. 6 Glitch free Pre-Amplifier based Comparator
The Fig. 5 shows the simulation result of comparator with glitches which affects the accuracy of the result; the
blue colored wave represents the presence of glitches and the simulation of glitch free comparator shown in Fig.
6 which is based on the pre-amplifier based comparator.
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Parameters

Table1. Power Consumption
Existing system

Number of pins
Core dynamic
power
Core static
power
I/O thermal
power dissipation
Power

7
0.14mW

Proposed
system
5
0.0mW

46.12mW

46.11mW

13.94mW

9.34mW

60.2mW

55.25mW

The above table indicates the power comparison of the existing and proposed system in which the existing
system has the total power consumption of 60.2mW and the proposed is 55.25mW. The above table lists the
power analysis of both existing and projected systems. The consumption of dynamic and static power are
diminished when compared with the existing method. The power efficiency is increased to 12% than the existing
scheme.

Power Consumption
62
60
58
56
54
52

Power in mW
DOUBLE TAIL
COMPARATOR

PRE-AMPLIFIER
BASED
COMPARATOR

Fig. 7 Power analysis of Existing and Proposed system
The graph represented above shows the power analysis of the existing and proposed system. The power
efficiency so obtained is 12% greater than the existing system.
5. CONCLUSION
This paper presents the pre-amplification process for low power applications. Therefore, this technique can be
applied to all types of applications which requires low power. The area is reduced by the number of logical
elements in it. Since the area gets reduced, the processing time lag between the transistors also gets diluted.
When compared with the conventional techniques of the comparator, this pre-amplification technique greatly
improves the power efficiency to 12%. This process can be implemented in the parallel prefix structure based
comparator that is used to compare the most significant bit, which is used to compare in the bitwise order
towards the least significant bit only when the comparison bits are equal.
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