CHAPTER 1
INTRODUCTION

The voltages presented at the extremities of the outcome & inputs present the aggregated
difference obtained in it. A circuitry that juxtaposes the one analog signal to another & generates
a binary figure is termed as comparator. The outcome generated from the +VP, if it possess a
high potential, then it is logical 1 & vice versa with —VVP as an input to it. Some of the signified
elements in the mixed signals may be the cardinal. Resolution & speed are the main aspects that
may be taken into account for applications that possess greater speed on data links, chips,
amplifiers that senses & transformers that transforms analog signals to digital. The testing of
PRBS that is fixed on the chip at the level of interface of electrical components. Only two states
are accumulated by the comparator which is clocked. The next level is comprised of inverters
which are coupled cross where every single output is linked to the outcome of the following one.
In a latch constituted on CMOS, the state of regeneration & its adjoining states absorb power
which is not static in nature as the path grounded is de activated by the transistors of PMOS &
NMOS. In variegated applications, decadence of power, speed & quantity of transistors is of
much more consideration. In the scenario where speed of comparator is much more considered,
the state of regeneration can start its functioning from the ground supply & power. As an
illustration, comparator that are constituted on a pre amplifier. There is a raise in the quantity of
transistors of the deduction in the power is of more consideration, that will eventually deduce the
speed, for eg. Comparator which is doubly latched. The application that is focused also
determines the design of comparator. As there is no match of the latch that is off set on the input
with the voltage of threshold Vth & present factor B, & capacitance of & output node of the
capacitances have no match, it confines the accuracy of the comparators. Here a comparator
which is clocked with the decadence of power & enhanced speed is proposed. It is suitable for

the devices where both power & speed are the necessities.

The comparator is termed as that appliance, that puts in contrast the voltage & current &
generates a digitally formulated signal that presents the greater one. There are two inputs of

analog form V4 & V' along with a single output of binary figure Vo.
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An amplifier that possesses greater gain is constituted in a comparator. There are generally
ployed in the signals that digitally modulate & compute the signals like ADC & oscillators of

relaxation.

Differential Voltage

The manufacturer must specify the constraints on the voltages defined differentially. The
comparators produced in early stages like LM111 & LM119 that possess high speed needs a
range of voltages differentially & substantially minimal than the voltage of supply. Comparators

structurized as rail permits voltages that are defined differentially in the domain of supply.
Power that is supplied through a bipolar:

5o <V, Vo< Vs,
Power that is supplied through a unipolar:
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The transistors for the input specified as rain to rail as LM139, permits the drop in potential to
0.3 volts beneath the supply provided as negative edge, & is not permitted to be greater than the
positive side. The comparators that possess really very high speed as LMH7322 permits the
signal given as input to oscillate in the negative & positive edge by a minimal difference in

voltage just of 0.2V.

The comparator of rail to rail theory generally confines the voltage provided as input in the

complete oscillation of supply.
OP-AMP VOLTAGE COMPARATOR

The amplifier in operational state possesses a greater gain & equalized input difference. This is
similar to the attributes that comparators possesses & can be even replaced by the low need in

enhancement of performances.



Generally a basic driven operating amplifier may be deployed in a comparator that possess
minimal throughput. Where in the comparison of the input that inverts & that doesn’t, when the
latter one is greater than that of former, the outcome at the higher gain is saturated at the edge of
voltage which is positive. In the condition of vice versa, outcome is saturated on the negative
side of voltage. The outcome of these amplifiers is confined with the voltage that is furnished.

There is function of transference in the amplifiers that works out linearly & a negative sided

feedback which is determined as Vout = A (W = VE}. Though the circuitry of comparator

that possesses non linearity, this equation can’t be deployed to it.

In contrast to the comparator which is operational, there are several drawbacks in it to the

comparator which is dedicated:

1. These amplifiers can work even work linearly along with the negative report. Thus it
possesses time of recovery by saturation state. As all of these amplifiers have in built
capacitor of compensation that furnishes light confinements for the signals that have
greater frequency. Parallel the delay in propagation in the delay formulates a comparator
which is sloppy in the time figures of microseconds.

2. There is a need of the hysteresis grid for the signals that transfers at a low pace as these
types of amplifiers have no inbuilt hysteresis.

3. The specification of current is only valid when report is in state of activation. There is a
raise in current when the inputs don’t comply with each other.

4. A comparator is formulated in a way to formulate voltages of outcome that interface with
logistics in a digital form. The affinity of the logics that are formulated digitally should
be evaluated my making use of these amplifiers as comparator.

5. Some amplifiers having multiple segments have channel to channel communication when
they are deployed as comparators.

6. There are several amplifiers that have diodes in the inputs of them. The inputs of them go
along with the other but they might not be alike all the time. Thus some currents that are

not expected are furnished by the diodes.



Working

A comparator of voltage that is dedicated possesses generated speed than that of an amplifier that
is in operational state. There might be some extra attributes like reference of voltage, accuracy,
adjustment in hysteresis & an input gated by clock.

A chip of comparator like LM3339 dedicated to voltage is formulated in a way to an interface
logically described. The outcome is produced out as a binary figure that can interface with the
actual world to the digital signals. If the source of voltage is defined, like a DC source, there is
an equivalency of the comparator to the amplifier cascade. As per the condition of equivalency
of voltage, the voltage of outcome will not went to any logical state, &so some unrealized
outcomes will be obtained by the digital domain. The cascade of amplifier possesses high gain,
to confine this domain. There are generally transistors which are bipolar are comprised in this
circuit. The impedance of the states are generally minimal when the frequency is greater. This
minimizes the saturation of greater & slow bipolar junction of P/N transistors that may take so
more time to recover. The diodes of Schottky observed in designs of logics of binary figures,
enhances the throughput that may lead behind the amplifiers by making use of signals that are
analog. There is no worth of minimal rate. There is a complete match of gain in current &

voltage in ADCs of the diversified signals in the ports of eight segments.

The outcome generated by a collector which is open is attained in LM339. As the input that is
inverted is at greater level of voltage, the output produced by comparator links to the power of
negative side. As the outcome that is inverted is less than that of one that is not inverted, the

outcome is termed as floating. The gain in this amplifier is determined by as:

The gain in this amplifier is produced by the following equation V(out)=V(in)

APPLICATIONS
DETECTOR OF NULL

The detector for null identifies the zero values. Such type of comparators is amplifiers as well for
the calculations of null. It is equal to an extreme gain of amplifier with associated inputs &
regulated outcomes. A greater input is identified by putting in contrast the two voltages. These

inputs are reference & not known termed as vr & vy. The input which cannot be inverted is



termed as voltage of reference as other one is inverting. The outcome may be either negative or
positive. Here the concern is to identify when no gap is found in the voltages of input. This helps

to identify the voltage which is not known as we have the value of voltage of reference.

By deploying the comparator as a detector of null value, there are some constraints on the
accuracy of null figure. As the magnitude of difference is enhanced by multiplying it by the gain
attained by the amplifier which cannot be greater than the limit of voltage, null outcome is

attained.

ZERO CROSSING DETECTORS

The detectors of this form search for the pulses in which polarity is fluctuated at each instance.
With the variation in the polarity, the outcome also gets varied of the comparator. As the pulse is

high, polarity will be positive & vice versa.
RELAXATION OSCILLATOR

This oscillator can be formulated by making use of a comparator. Both negative & positive
reports are accumulated in it. The report which is positive is configured on the Schmitt initiation.
A sole initiator is a multi vibrator. If a negative report is provided to it, the oscillations starts in
the circuitry by themselves. Thus the circuitry of RC is turned to the multi bit hysteric vibrator to

a multi vibrator which is stable.
LEVEL SHIFTER

There is an alone comparator is deployed in the outcome which is drained openly like in LM393,
MAX9028 or else TLV3011. By making use of a fine voltage that is pulled up, there is much
more flexibility that picks out the voltages that can be manipulated. It permits the transformation

to unipolar from bipolar by making use of a comparator.
ANALOG TO DIGITAL CONVERTER

This comparator identifies that the provided input is either below or greater than the threshold; it
works out as quantization of 1 bit. This system is deployed generally in all the transformers that
transform analog signals to digital amalgamating it with other appliances that attain the

quantization in multi bit.



DETECTORS OF WINDOW

Detectors of windows can also be a form of comparators. Here in it, two voltages are set in

contrast & it is identified that is it over or under voltage.
PTL

There are various logistics explained in the formulation of the integral circuitries as defined by
the PTL. To formulate variegated logical gates, the quantity of transistors is minimized & thus
eliminating redundancy. Some transistors are deployed in the switches that will pass the logical
stages of circuitry rather than the switches that directly furnish the voltage. The quantity of
appliances is decreased but also the gap in the voltage is reduced at various levels. The outcome
of the transistors is saturated than that of inputs. To reformulate the voltage of the signal to its
extremity, various devices are put in a series. In comparison to this, the switches of CMOS as the
outcomes of the transistors ployed in a chain must not decrease. To assure the optimal

throughput, the circuits may be simulated.
APPLICATIONS

A minimal number of transistors are deployed in the PTL that works out a greater speed, need
minimal absorption of power as the similar functional working is employed as the working at the

same level is deployed in logical CMOS.

The map of Kanaugh is the worst case of XOR as they are implemented in the simplest form.
There is more quantity of transistors that are ployed in it. By the implementation of XOR the
number of transistors deployed on the chip are minimized by making use of logics of pass

transistor & the other simpler gates.
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Fig :- A CMOS SRAM cell of six-transistor.
STANDARF PRINCIPAL OF PASS TRABSISTOR LOGIC

The transistors of the pass are made functional by the signal generated from a clock & thus
works as a switch to access the up or down charge of the Cy capacitance which is parasitic, that
relies on the signal of input Vin. Hence as the state of signal of clock is active, there are two
operations that can be possibly carried out at logic 1 or 0. In every single case, the outcome
generated from the load of decadence of inverter of nMOS takes an assumption of a logical low
or high relying on Vx.

COMPLEMENTRY PASS TRANSISTOR LOGIC

This term is applied to dictate the implementation of logical gates where every gate is comprised
of transistors of PMOS & NMOS.

The terminology CPL describes the way to implement the logical gates where every single gate
is accumulated in transistors of pass only in NMOS that is been followed as by CMOS inverter
that generates the outcome. There are two wires to produce the outcome, supplementary &
positive signal that eliminates the requirement of inverters. This CPL is determined in a way to

gain some advantage. The latches & multiplexers are deployed in these logics.


https://en.wikipedia.org/wiki/Static_random-access_memory

A series of transistors is deployed in CPL for the figures of the outcome of the logics, by which
an inverter is formulated. There are two basic constituents of transistor termed as pMOS &

nMOS that are adjoined in parallel to each other.



Chapter 2
Literature Review

[1] In the given document, the throughput of several types of comparators with double tail are
put in contrast while considered in the terminology of speed, time of rise, time of fall, power.
The efficiency of comparators in terms of absorption of power & speed shows much interest in
the aggregated greater throughput by ADC. The ADC with high speed like flash needs greater
speed, minimal power comparisons & area of chip. In the section of VLSI with minimal power,
ADC is mandatory. Comparators working at a high speed go under the minimal voltages of
particularly in the scenario of the threshold voltage which can’t be confined at the same level of
process of CMOS. It is observed that the delay in time & absorption of power, both are
minimized by the comparator. The extreme frequency of clock attained by the comparator is
600GHz at voltage of 0.8 & 0.5 & when the consumption is 130uw and 111 uW.

Here in the document, an assessment of the delay for a comparator with double tail is performed.
The designs of traditional & dynamic comparators are put in contrast. Also the time of rise, time
of fall, average time delay are considered. A comparator at dynamic level with minimal power &
voltage are suggested for the improvisation of power. The outcomes of simulation post the
recommended comparator outcomes as 125 nm technology of CMOS. They make sure that the
delay & transformation of energy of the comparator suggested was minimized to much larger
extent in contrast to the comparator of double tail.

[2] In order to design the ADCs, comparators which are dynamic are deployed. The comparators
which are dynamic are also termed as comparators which are clocked. Comparators with double
tail are put in contrast while considered in the terminology of speed, delay & time. The
efficiency of comparators in terms of absorption of power & speed shows much interest in the
aggregated greater throughput by ADC. The ADC with high speed like flash needs greater speed,
minimal power comparisons & area of chip. In the section of VLSI with minimal power, ADC is
mandatory. The comparator which is dynamic is constituted on the technology of CMOS &
bipolarity infact it is an amalgamation of both. The circuitry of CMOS which is bipolar produces

greater gain, speed & minimal reluctance to the outcome which gives out immense attributes for



amplifiers with high frequency & CMOS which offers high reluctance to input which is immense
to build up a basic, gates with low power.

The task suggested for the technology of CMOS with Bipolar in the present design they suggest
the traditional comparator to formulate the minimalized power absorption & also noise, sectional
area & delay. The suggested design gives out assured result than the system which is ongoing.
This focused on the deduction of power & efficiency of area by declining the quantity of
transistors that are deployed. The quantity of transistors is also minimized to 12 from 16. So all
parameters tend to attain greater performance of the ongoing comparator. Thus we have
deployed CMOS to get this design as the Tanner EDA 13.0 is deployed as a tool for simulation

to visualize the throughput of this application.

[3] The work as suggested is formulated for the technology of CMOS which is Bipolar, in the
present design they suggest the traditional comparator to formulate the minimalized power absorption
& also noise, sectional area & delay. This focused on the deduction of power & efficiency of area by
declining the quantity of transistors that are deployed. The quantity of transistors is also minimized to
12 from 16. So all parameters tend to attain greater performance of the ongoing comparator. Thus we
have deployed CMOS to get this design as the Tanner EDA 13.0 is deployed as a tool for simulation to

visualize the throughput of this application.

The suggested comparator of double tail gives out better throughput than that of the traditional
ones. It is presented the delay in the design is around 263 Ps which is much less than that of
previous one & so the transformation of energy is reduced to 866 ns from 1.108 p. As the delay
in the comparator is minimized, hence it can be deployed for ADC with enhanced speed. Thus in
the design as suggested, the quantity of transistors is greater in proportion of the area which is a
drawback of it.

[4] In the high speed ADC, the comparators which are dynamic are deployed at a large scale.
The comparators which are clocked are also termed as comparators which are dynamic. In the
theory a detailed explanation on the delay on the comparators which are dynamic is proposed.

As per the provided assessments, a latest comparator which is dynamic is suggested where the
circuit that possess a comparator which is double tailed is presented for manipulation of minimal

power & enhanced operation though in the minimal voltages. The positive feedback by the



process of reformation is enhanced without putting any extra load or complicacy in design which
also deduce the time of delay. The simulations in a CMOS technology of 0.18-um assure the

outcomes generated from the assessments. Thus the time of delay is minimized.

The delay in the comparators which are dynamically clocked are proposed. The designs of traditional
& dynamic comparators are put in contrast. Also the time of rise, time of fall, average time delay
are considered. A comparator at dynamic level with minimal power & voltage are suggested for
the improvisation of power. The approximation of area is assessed on the criteria of simulation

by making use of simulator of the micro wind.

[5] The designs of traditional & dynamic comparators are put in contrast. Also the time of rise,
time of fall, average time delay are considered. A comparator at dynamic level with minimal
power & voltage are suggested for the improvisation of power. The approximation of area is
assessed on the criteria of simulation by making use of simulator of the micro wind.

In the document, deep explanations about the comparators which are dynamic expressions are
described. A latest comparator which is dynamic is suggested where the circuit that possess a
comparator which is double tailed is presented for manipulation of minimal power & enhanced
operation though in the minimal voltages. The simulation outcomes of the pre layouts out
produce as 0.25um in technology of CMOS & ensure the energy & delay for each transformation

of the suggested comparator.

[6] The comparison of delay, power & voltage the comparator of load on latch is described.
There are the comparators which are dynamic possess double inverter of outcome, input that is in
accordance to the analog to digital transformer with minimal power & voltage. A comparator
with a single tail & double tail are put in comparison that minimizes the voltage & power &
hence enhancing the speed. The scaling of technology of transistors of MOS activates low power
operation which minimizes the voltage of offset & delay in comparator. The algorithm as
suggested manipulates the transistors linked to each other in parallel for deduction in comparator
of doubly tailed because of mismatch in the sets of transistors. Minimal absorption of power &

voltage are the main cardinal aspects of comparator which is to be ployed in ADCs. The



technology of CMOS of 0.25um ensures the outcomes generated from the assessments,

frequency will be 41 MHz & the supply provided will be of 0.8v.

This document suggests the circuitry of a comparator that is double tailed along the cascade &
links that are in parallel. The links which are in parallel will minimize the voltage which is
offset, delay & power. Thus the delay will be minimized in the connections which are parallel in

a link of cascade.

[7] The comparator is taken to be as the main formulation art in the transforms that transforms
analog signals to digital. The requirement of low-power, area efficiency, and the high-speed
analog-to-digital converters require dynamic regenerative comparators to use some die area So
that can accelerate the speed and power efficiency to maximum. High speed comparators is
designed to have more difficulty when the supplied voltage is much smaller because of the use of
large transistors to reimburse the curtail of supply voltage which have outcome in increasing the
die area, delay and power of the comparator. In this paper, presentation of the analysis of delay
and power consumption of the dynamic comparators will be performed. Based on that presented
analysis, a new fully double-tail comparator working on positive feedback is put forward, where
the revamping in the comparator which is doubly tailed for the absorption of power at a margin
& greater speed that in a minimal voltage. The proposed topology is established on putting two
cross coupled control transistors along the input side of the double-tail comparator. This cross
coupled control transistors reinforce the positive feedback during the regeneration which reduced
the delay time. In addition to that switching transistor is consolidated to reduce the power
dissipation. Circuit simulation results in a 0.18-um CMOS technology which confirms the
outcomes of the assessments. It visualizes that in the suggested comparator with double-tail both
the power consumption and delay time is notably reduced in comparison with all other dynamic

comparators.

In this document, a delay assessment for clocked dynamic comparators is provided. Two basic
formulations of conventional dynamic comparator & traditional comparators with double-tail

were assessed. Based on that, a new dynamic comparator with minimal power & voltage are



furnished to enhance the throughput of the comparator. The simulation results in 0.18-um CMOS
technology verified that the delay & absorption of power are of a ow
minimized to an extreme extension in contrast to the traditional comparator which are dynamic

and comparator of double-tail.

[8] The provided document propose a comparator which is latched dynamically which presents
the referred latch voltage of off set & enhanced driving of load than that of traditional
comparators. By the two substituted inverters that are invaded in between the input- and output-
stage of the traditional comparator which is double tailed, there was improvisation in the gain
that precedes the regenerative latch level & the subsidiary version of level of output latch, which

possess greater output current in the same section was applied.

A comparator which is latched dynamically & possess minimal lath referred of off set voltage &
enhanced drivability of load over the traditional latched comparator tailed doubly. It visualizes
the quarter of the offset latched voltage & 44% minimized sensitivity of delay along the voltage
provided as input, which is around 17.2ps/decade, then the traditional latched comparator

possessing equivalent area & absorption of power.

[9] The main constituents that formulate the systems mixed with analog are comparators.
Resolution & Speed are taken as the main cause which determines high speed applications. This
paper furnishes a layout for an on-chip dynamic latched comparator applied at high speeds for
digitization of signals at a greater frequency. The comparators which are latched dynamically
composed of two cross coupled inverters consisting entire 9 MOS transistors. The outcomes of
measured and simulation depicts that the dynamic latched comparator layout possess greate
speed, minimal decadence of power & consisted of minimal area which is active in contrast to
tail which is latched doubly & is constituted on a comparator which is doubly latched on pre
amplifier. Such comparators are implemented in the aircrafts. The dynamic latched comparator
will attain minimal sectional area & possess greater speed & absorb minimal power that can be
inferred from simulation results of three comparators. Thus the application of comparator which

is latched dynamically in aircraft is more systematic when put in contrast to other designs of



comparator. The comparator‘s adjoining & schematics layouts are put forward to assign it by

making use of tools of spice.

Dynamic latched comparator was designed prototype that works with high speed and low power
consumption when compared to double tail latched comparator and pre amplifier based clocked
comparator. For comparison we furnish analog input to the comparator and the outcome will be
digital. The simulation results illustrates that the proposed circuit can be implemented at higher
speed with low power dissipation as compared to other two comparators. Likewise, in case of
clocked comparator applications aircraft based on clocked comparators, dynamic latch
comparator based aircraft has less delay time than the other two comparators based aircrafts.
Clocked comparator schematics are implemented in spice and the corresponding layouts are
implemented by microwind tool. Aircraft based on dynamic latched comparator, RS flip-flop

schematic and corresponding layouts are applied in spice.

[10] The comparators which are dynamic are ployed in the transformer that convert analog to
digital waves. In this document, low power & voltage are formulated in 130 nm methodology &
the assessment of absorption of power & the delay. A latest comparator is suggested accounted
on the current assessments. By invading some transistors & techniques to gate the power, a
positive feedback by the process of regeneration is supported in the structure of comparator. The
outcomes generated from the simulation in 0.130 um technology of CMOS ensure the outcomes

of our assessments. The absorption of power will be minimized significantly in the comparator.

In the document, two basic designs of traditional & doubly tailed comparators were put in
contrast to assess them in 10 nm. As per the assessments the latest doubly comparator possessing
the abilities of minimal voltage & power are suggested to minimize static absorption of power by
invading two transistors that are switched.

Late outcomes generated from simulation out produce 0.13-um in technology of CMOS &
ensure that ensures the absorption of power by the comparator is minimized to much large
extent. The analog to digital converter may imply this circuitry. By the support of application of
circuit, the appliances like sensory amplifier, amplifier which is operational & amplifier which is

pre-defined & can be formulated.



[11] Comparators are imperative building blocks to design the latest signals of mixed systems.
Resolution & speed are main aspects which are must for high speed applications. This paper
furnishes a design layout for a comparator placed on the chip for signals having greater
frequency. The comparator which are latched dynamically composes of two cross coupled
inverters consisting of 9 MOS transistors. The measurement and simulation outcomes presented
that the dynamic latched comparator layout design possess greater speed, minimal decadence of
power & comprising minimal in contrast to twice tail latched & comparator constituted on pre
amplifier. Such analog to digital comparators are used in PTL circuits, so that we can compare
the application of a PTL circuits by applying the above specified three comparator plan. The
simulation outcomes infer that circuit of PTL along the comparator that is latched dynamically
which has accumulated minimal area & possessing greater speed & minimal decadence of
power. The associating comparators which are schematics are implemented by using tools of

spice and microwind.

Dynamic latched comparator was designed in a such a way that it works with much high speed
and low power consumption when matched with double tail latched comparator (conventional
comparator 1) and pre amplifier based latch comparator (conventional comparator 2). For
comparison we furnish comparator with the analog input and the outcome will be digital.
proposed circuit can operate at higher speed with low power dissipation than the other two
comparators can be concluded by simulation results. Similarly in case of clocked comparator
applications such as clocked comparators based PTL, dynamic latched comparator based PTL
which has less delay time than the other two conventional comparators based on PTL. Clocked
comparator topologies are implemented in spice and the corresponding design layouts are
implemented using tools of microwind.

[12] as per the demand of minimal power, area & enhanced speed of ADC transformers that is
used in the comparators which are dynamic to enhance power & speed. There is a main function
of ADC in circuits to put in contrast the voltage which is input as per the referred voltage.
Putting the voltage & delay with operational voltage in contrast possess the cardinal opposition
to the design of comparator. Different comparators possess variegated attributes. The traditional
comparators have superiorities like greater impedance of input, decadence of power, robustness

against the mismatch of noise.



In order to deduce the offset, a significant number of transistors are deployed, main disadvantage
is that, so the speed of the comparator is reduced & possess the delay of 940ps/dec. The
traditional comparators which are tailed doubly overcast the given disadvantages. The transistors
that have minimal supply of voltage possess less stacking & thus delay is minimized. Though the
trans-conductance will be minimal for the given comparator. In comparator which are doubly
tailed, by keeping the design simple & invading few transistors the positive feedback provided in
the process of reproduction is supported that out produce the delay of time. Here several
comparators are analysed and their delay will be calculated to prove why dynamic comparators
will be chosen for high speed applications in analog-to-digital converters. In our proposed
system the transistor technology, architecture will be modified aiming to reduce the power
supply voltage, propagation delay and stacking of transistors thereby increasing the speed in
ADC:s circuits. In this paper, performances of various types of latched comparators are compared
in terms of their delay, speed and power. The accuracy of comparators, which is defined by its
delay, along with power consumption, speed is of keen interest in achieving overall higher

performance of ADCs. The Tool used in this paper is HSPICE.

In the given document, various comparators have been assayed & thus the comparator which is
dynamic is selected for the ADC circuitries that possess high speed.

In contrast to the residing comparator, the comparator which is dynamic possess enhanced
throughput. By all the comparators which are dynamic, the comparators will possess minimal
delay & greater speed. Eventually the kickback will be raised with an increase of speed which
can be minimized by introducing the methodology of neutralization. The offset voltage can be
deduced by using terms of body trimming. The outcomes form the technology of CMOS
interprets that the speed & delay of suggested comparator will be minimized to a greater extent.

[13] Comparator is one of the main building blocks in most analog-to-digital converters. Many
high speed analog to- digital converters, for example flash ADCs, which requires high-speed,
low power comparators with small chip area. In low power, efficient area, and high speed
analog-to-digital converters we require dynamic regenerative comparators to accelerate the speed
and efficiency of area. In this paper, proposal of a new dynamic comparator, where the circuit of

a minimal power & voltage comparator tailed power doubly tailed is revamped by making use of



a methodology for area efficiency & double edge triggered operation. TANNER EDA tool with
180 nm technology is used to obtain the presentation of simulated data. It shows both the power

consumption delay time and are notably reduced in proposed dynamic comparator.

In this paper, an analysis methodology for clocked dynamic comparators is wholly presented.
Analysis consists of structure of double-tail dynamic comparators. Also, on the presented
assessment, a new dynamic comparator possessing minimal power & voltage was introducedthe
improvisation of the throughput of the comparator. 0.18- um CMOS technology has confirmed
that the delay and power consumption of the proposed comparator is decelerated to much extent

in comparison with the existing double-tail comparator as proposed by simulation results.

[14] By making use of transformed gain along the latch level of a convertor that transforms the
analog signals to digital, a comparator which is dynamic is formulated. The level of gain of the
suggested comparator is transformed by AB pre- amplified class which makes it accordable with
minimal power & delay. By making use of tool termed as Cadence Virtuoso along with a voltage
of 1.2 V is simulated at 180nm frequency with the extremity of sampling at 2 GHz. Later on in
the simulation, the outcomes generated by the circuit reveals that there is 323.0 pS time of delay
in time with 38.99 uV of power as Vcm is 0.7 that works at 500 Mhz frequency & voltage of
1.2V. Simulation results confirm that the proposed comparator considerably reduces the delay
and power consumption.

In the document, the comparators which are dynamic are assessed. A comparator which is
dynamic is presented with a pre amplifier linked with the level of latch that is provided with
minimal voltage & power by making use of 180nm process of technology 1.2V voltage of supply
& temperature of operation at 27 degree C. The outcomes of circuitry after simulation reveals

that comparator possess the minor delays, absorption of power & enhanced speed for operation.

In recent years, there has been an increasing urge for high-speed digital circuits at low power
consumption. This requirement for ultra-low-power, efficient area and high speed analog-to-
digital converters is more focussed towards the use of dynamic regenerative comparators to

make the speed and power efficiency maximum. So in this document, power of a comparator



which is dynamic is introduced with respect to proposed comparator in an analysis procedure.
All these analysis is performed by software of MICROWIND.

In this paper, comprehensive delay and power analysis for clocked dynamic comparators is
presented and for that two commonly used structures of conventional dynamic comparator and
conventional double-tail dynamic comparators were firstly studied all through and then analyzed.
Also, based on that analyses, theoretical results of a new dynamic comparator possessing
minimal power & voltage was presented thus the performance of the comparator can be

improved at a great level.

[16] In this paper, we confer a comprehensive delay and power analysis for clocked dynamic
comparators and the studies and analysisfor that two common structures of conventional
dynamic comparator and conventional double-tail dynamic comparators. And theoretical
analyses results in a new dynamic comparator possessing minimal power & voltage was
furnished in for the improvisation of throughput of comparator.

Comparator is analyzed new dynamic comparator with low voltage was for the improvisation of
throughput of comparator through a comprehensive delay analysis. 0.18um CMOS technology
confirmed that the delay and energy per conversion of modified comparator is reduced by pre
layout simulation results. The delay of comparator in form of table is not found. Tanner software
cannot be utilized for hardware implementation. Instead of this ,tanner Xilinx software is used to
carry out implementation. VHDL coding for modified comparator is transferred to the Spartan —
3E FPGA kit. Kit is supplied by 8bit input and the output will display on LED. It shows the
larger value of input.

[17] Comparators are most basic & associative formulating cells for formulation of latest &
variegated signals. Resolution & speed are main aspects which are must for high speed
applications. This paper furnishes a design layout for a comparator placed on the chip for signals
having greater frequency. The dynamic latched comparator consists of only two cross coupled
inverters which comprises of an aggregate of transistors of 9 MOS. The simulation & calculation
of results depicted that the dynamic latched comparator design has much high speed, dissipation

with low power and occupying less active area compared to clocked comparators for example



double tail latched and pre-amplifier. PTL circuits, so that we can compare the application of a
PTL circuits by applying the above specified three comparator plan. PTL circuit in which the
comparator which is latched dynamically has attained minimal decadence of power & greater
speed & can be intimated with outcomes of simulation. Using spice and microwind tool,
comparator schematics and corresponding layouts can be implemented. Dynamic latched
comparator was designed that can works with high speed and low power consumption when
compared to double tail latched comparator & pre amplifier based on latch comparator. For
comparison we provide comparator with analog input and the outcome which will be digital. The
proposed circuit can operate at higher speed with low power dissipation than the other two
comparators which can be inferred from simulation results. Similarly in case of PTL based on
clocked comparators and clocked comparator applications, dynamic latched comparator based
PTL which has less delay time as compared to other two conventional comparators based PTL.
Clocked comparator schematics are implemented in spice & microwind tool is used to

implemented the corresponding layouts.



CHAPTER 3

INTRODUCTION TO TANNER TOOL

Tanner tool is described as an Analysis constituted on the programming of Spice computers

designed particularly for circuits that are integrated. The following machines are its constituents:

1. S-EDIT
2. T-EDIT
3. W-EDIT
4. L-EDIT

With the implementations of these tools, to make the best usage of design & generate new
methodologies spice assist the AICs while taking the process & time for the process of

formulation of chip is the next step that consumes much amount.

4.1 TOOL FOR SCHEMATIC EDIT

Collectively it is a collection of pages, files & sections. It triggers schematic & symbol modes. S-

Edit facilitates the following:
1. Commencing a design.
2. Editing, Visualizing & Designing.
3. To design the related connection.
4.  Simulation, net lists & properties.
5. Browsing schema, instance & mode of symbol. mode.

Commencing of design: It explains the process of design formulation as per the module &

operation of file.

Browser: It is mandatory for the sections & files for the need of functioning of design of S-Edit,
for the need of efficient design schema. The modules are consisted of design of S-Edit. The basic

working part of section of a design is amplifier, gate & a transistor.



The modules consist of two basic units:

1) Primitives: The objects in geometry formulated with the tools for drawing.

2) Instances: That refers to other modules in the file. The section at the instance is the real.
There are two modes for view in S-EDIT:

Mode of Schematic: It is ployed to formulate or observe a schema & is functional in the mode of

schematic.

Mode of Symbol: this mode presents a bigger unit of function as an working amplifier.

4.2 T-SPICE PRO CIRCUIT ANALYSIS
An overview to the integrated components of T- Spice Pro circuit analysis is mentioned as:

Schematic data files (.sdb): it defines the circuit to be analyzed in the form of a graph for

visualization & editing by S- Edit.

Simulation input files (.sp): analysis in textual form is described by this circuit, for purpose of

editing & simulation triggered by T- Spice.

Simulation output files (.out): it contains the numerical results of the circuit analysis, needed for
the modifications & visualization by W- Edit.

4.3 CIRCUIT SIMULATOR (T-SPICE)

The exploring feature of T- Spice Pro’s waveform integrates T- Spice, S- Edit,and W- Edit to
permit singlet points in a circuit to be described and analyzed. Some of the analyses are described

below:

The input file is the center of T-Spice operation. It is also called to be as per the elaboration of
circuit, deck of input & net list. This is mere a simple text file that contains an information about
the device statement and simulation commands, extracted from the SPICE circuit description
language by which T-Spice designs a dummy of the circuit that is to be simulated. Input files can

be designed and modified with any kind of editor for editing the text.
T-Spice is a tool which is required for simulating the circuit. It facilitates the

1. Simulation Commands



2. Design Simulation

3. Device Statements

4. Small Signal & Noise Models
5. User-Designed External Models

T-Spice uses this Kirchhoff’s Current Law (KCL) to find out the solution of circuit problems. For
T-Spice, a circuit is something a group of devices connected to nodes. The circuit state is
represented by voltage at all the nodes. T-Spice first solves equation for the voltage at a
node that satisfies the condition of KCL considering that total of currents flowing into each
of the node is zero. T-Spice computers adds up all the current bubbling out of each device
into nodes attached to its terminals in an order to evaluate that whether a plump of node
voltages is a solution to this problem. The following equation determines the relationship
between the voltages deduced at device terminals and the current flowing through the

terminal by the device model for the resistor with resistance given as R is
I=AV/R
Where, AV is used to represent the voltage difference. Some assessments are described beneath:
4.4 ASSESSMENT OF POINT OF DC OPERATION

It is applied to find a circuit’s steady- state condition, which is accumulated after the input
voltages have to be applied for the infinite instance of time. The .include command is used for T-
Spice to read the contents of model file for the assessment of transistors of PMOS & NMOS. The
deck of technology allocates the figures to MOSFET attributes of model of p-type and n-type
devices. The equations of MOSFET are determined by these attributes & the outcomes are
accumulated by it are used to design the internal tables of current & charge values when read by
the input file. Values obtained from these tables when they are used in the computations called for
the simulation. Following each transistor the name given to them are taken as the names of the
terminals. The required schema of names of extremities is: gate, drain, bulk & source. And the
names of model NMOS and PMOS given as an example, and their physical characteristics such as
width and length are specified. The .op command performs the function of calculating the DC
point operation and writes the evaluated results to the file particularized in the Simulate > Start

Simulation dialog. The circuit described by the input file is being listed as the DC operating point



information by the output file.
4.5 DC TRANSFER ANALYSIS

Its requirement is to conduct a study of the voltage or current at one given set of points in a circuit
taken as a voltage function or current function at another associated set of points. This is achieved
by scrubbing the source variables over defined ranges and tracking the output. The .dc command
operated the list of sources that are required to be swept and the voltage range by across whom the
sweeps have to be taken place and also pointing towards the transfer analysis. Then the transfer
analysis will be conducted as: vdd will be defined at 5 volts & then vin will be swept over its
defined range; incrimination of vdd will then be done and vin will be reswept over its specified
range; and so on this process will be carried on until vdd reaches the highest limit of its range.
Generally, the values which are then accumulated to the voltage sources vdd and vin are ignored
by .dc command in the voltage source statements but its mandatory to declare them in those
statements. The .print dc command is used for reporting the results for nodes in and out to the

particularized destination.
Transient Analysis

It provides the information about the variations in the circuit elements with respect to time. There
are three modes for basic T- Spice command for transient analysis. In the default mode, operation
point of the DC is computed, and this is used as starting point for transient simulation byT- Spice.

The .tran command defines the attributes of the assessment of transient are to be evaluated.
4.6 EVALUATION OF AC

AC analysis determines the behavior of the circuit’s dependence on small and signal input
frequency. It comprises three steps: (1) to calculate the DC operating point; (2) to linearize the
circuit; and (3) to resolve the circuitry which is linearized for every single frequency. When the
source of voltage of ac is to be implemented, then the voltage of DC is been set as by the
difference of voltage at the nodes -0.0007 volts, its AC magnitude obtained is 1 volt and its AC
phase obtained is 180 degrees. The AC analysis is performed by .ac command. The information
that bothers the frequencies meant to be swept while during the analysis is operated by the .ac
keyword. In case the frequency is needed to be swept logarithmically by decades defend as DEC,

5 data points are to be accumulated in each decade is accounted being basic. The commands of



.print commands pick up the default unit as decibel for the voltage magnitude and degrees for the
phase and write it down to the specified file. The .acmodel command note down the small and

signal model parameters and point voltages for operation and currents for all of the circuit devices.
4.7 NOISE ANALYSIS

There is to immunization for the real circuits from random fluctuations in voltage and fewer
current levels. The impact of noise in a circuit can be imitated and reported in conjunction with
AC analysis in T-Spice. The main motive of noise analysis is to compute the impact of the noise
incorporated with variegated circuit devices on the output voltage as a function of frequency. The
noise analysis is performed by associating AC analysis. If in case the .ac command is not present
over there, then the .noise command is to be ignored. If the .ac command is present, then the .noise
command will perform the noise analysis at the frequencies which are similar. The .noise
command consider two arguments in consideration: the output which is obtained to compute the
effects of noise, and the value of input at which the .noise can be taken into account as
concentrated for the purposes of determining the noise spectral density as in equivalency. The

given print command is declared to print the obtained results.
4.8 WAVEFORM EDIT

Waveform Edit is considered as the capability to display the complex numerical data that is a
result of VLSI circuit simulation and is critical to understanding, testing and enhancing these
circuits. W-Edit is a viewer of the waveform that provides an ease to use, power and speed up in a
flexible environment designed especially for the graphical data representation. The supremacy of
W-Edit include:

1. Good tuning with T-Spice and Tanner EDA s level simulator of the circut. W-Edit can then edit
the data in the forms of chart generated by T-Spice directly without any modification in the output
text files of output data. The data can also be represented in the form of charts dynamically as long

as it is formulated in the simulation.
2. Charts can automatically systemize themselves according to the type of data presented.

3. By W-Edit the data is treated as a unit known as a trace. Multiple traces collectively from
various output files which can be viewed simultaneously in a single or multiple windows. Multiple

copies of these traces can be made and moved between different charts and windows. On existing



tracing to create new ones trace arithmetic can be performed.

4. Chart views can be moved in back & forth manner and can be zoomed out &in, by mentioning

the exact co-ordinate range in X-Y axis.

5. The properties of traces, axes, rides, charts, text & colors can be modified according to the

need.

Numerical data is provided as an input given to W-Edit in the structure of either binary or plain
text files. For automatic chart configuration, Header & Comment information is used which is
provided by T-Spice. By invading the W-Edit to a working simulation in T-Spice, an update of
runtime of output results is made possible. W-Edit saves data along with its chart, axis, tracesand

environment settings along in the files with the WDB called as W-Edit Database.
4.9 LAYOUT(L-EDIT)

It is a tool used to represents the masks that are for fabricating an integrated circuit. It defines the
layout design in expressions of cells, files& mask primitives. The component criteria are totally
different from schematic level on the layout level. Thus it is used to facilitate the user to determine
first responding to the circuitry before proceeding in to the consumption of time & cost of
fabrication. There are certain guide lines for designing a well defined layout diagram of a
schematic circuit which can be used by the user to put in a comparison with the response of

outcome to the one that is estimated
410 L- EDIT: ATOOL FOR INTEGRATED LAYOUT

In this L- Edit, layers are coupled with masks used in the process of fabrication. Different colors
and patterns are used to represent different layers. L- Edit describes a layout design in the terms of
cells, files, instances &mask primitives. You may load any number of files into memory. A file
may consist of any needed number of cells. These cells can be either free from each other or
hierarchically related like in a typical design as in a library file. A needed amalgamation of

primitives of mask & instances by different cells can be retained in the cells.
Cells: The Basic Building Blocks

The cells are the main formulation blocks on a circuit. Design layout arise within cells. A cell

can:



*

Contain some part or all of the entire design.

0

/7
A X4

A reference if deployed in variegated cells as a submissive or instance.

X/
°e

Can be made up totally by the instances of other cells.

X/
°e

Contain real drawn objects or primitives.

A X4

Can be made up totally of primitives of the various cells.
4.11 HIERARCHY

L- Edit supports the fully hierarchical design of mask. Cells may contain instances of different
cells. An instance is a remark about a cell which is interlinked, if it is edited a change will be
shown in every single instance of that cell. Instances are required to make the process of updating
a design much simple, and they also reduce data storage requirements, because there is not a need
to store all the provided data within the instanced cell but only a single reference to the instanced
cell is enough to comply with the data on the position of the instance is stored in it describing how

the instance might be mirrored and rotated.

L- Edit does not use a “separated” hierarchy: but instances and primitives may exist concurrently
in the same cell at any of the level in hierarchy. Design files are contained in self. The pointer is
defined to be always pointed to a cell within the same file containing design at an instance. When
cells are xeroxed from one file to a different file, L- Edit dynamically generates copies across any
of the cells that are illustrated by the copied cell, to maintain the nature of self - contained of the

destination file.
4.12 DESIGN RULES

Manufacturing constraints can be declared in L- Edit just as the design rules. Layouts can be

verified against these design rules.
4.13 DESIGN FEATURES

L- Edit is a full fledge mask editor which can be customized. Manual layout can be achieved fastly
because of the L Edit’s interactive user interface. In addition to this there is no worry about the
problems caused by automatic transformations. As an example, Phototransistors, guard bars,
bipolar transistors refered as vertical and horizontal, static structures, and Schottky diodes are
much easier to formulated in Bulk technology of CMOS as these are basic conventional MOS



transistors.
4.14 PLANS OF FLOOR

L- Edit is the floor planning tool which is manual in nature. There is a choice among the instances
to display in an outline which are identified only by name or either as fully fleshed- out mask
geometry. The arrangements of the cells in the design can be manipulated quickly & easily when
the outline of design is represented to achieve the required floor plan. One can also refurnish
instances at any of the level in the hierarchy, with insides either hidden or displayed as per choice
using the same graphical move or select operations or rotation/ mirror commands that are used on

mask geometry which is primitive in nature.
4.15 MEMORY LIMITS

In the L- Edit, the designs files can be made as large per wish within the provided free RAM &

storage.
4.16 HARD COPY

The L-EDIT has the ability to print the hard copies on paper of the structure. An option of
multiage is there to print greater blocks that can be deployed on a page of size. A macro of L- Edit
macro is there that assists greater resolution, format & plotters.

Variable Grid

L- Edit’s grid options in general support lambda- based design along with the constituted on mil &

micron
Recovery of Error

The error- trapping mechanism of L- edit catches system errors very significantly and in most of

the cases it provides a method to recover the data without even damaging the information.
4.17 MODULES OF L- EDIT

% L- Edit: itis a layout editor

s L- Edit Extract a layout extractor

% L- Edit DRC : it is a checker to check rules of functional structure

L- Edit is a fully- featured, high-performance, interactive, graphical mask editor for layout. L- Edit



generates layouts very swiftly and easily, gives a full support to hierarchical designs and allows an
infinite number of layers, cells, and various levels of hierarchy. It comprises of all major drawing

primitives and supports 90°, 45°, and all- angle drawing modes.

L- Edit Extract creates SPICE- compatible circuit net lists from L- Edit layouts. It can be
determined devices which are passive & active, submissive circuits& generally used attributes of

device comprised of capacitance, resistance, length of device, area & width & of drain.

L- Edit DRC features user- programmable rules and confronts minimal & exact width, minimal
surrounding & space, non existence, overlapping & also the extension rules. It can also regulate
complete chip & section. DRC controls Browser of Error & of Object commands for swift &

easily cycling errors by rule checking.



CHAPTER 4
BASIC DESIGN & PROBLOEM STATEMENT

Basic Design
CONVENTIONAL COMPARATORS

The circuit and schematic diagrams of the comparator presented in fig 4.1 . This comparator is
compared with our design because of its speed and suitability for low supply voltage
applications. In the rest of the paper it will be referred to as conventional comparatorl.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 pre-charged to Vdd. So M10 and M11 become ON and discharge the output nodes OUT+
and OUT- to ground. While the clock is high (regeneration phase), M9 and M12 transistors are in
ON condition. M7 and M8 transistors are in OFF state. So Di nodes starts discharging as M9 is
ON. The difference between voltages of Di+ and Di- (AVDi) are given to M10 and M11
transistors. As Di nodes starts discharging, M10 and M11 are initially in ON condition and
gradually M10 and M11 becomes OFF. Output nodes OUT+ and OUT- starts regenerating when
M10 and M11 are unable to ground the outputs. The intermediate stage formed by M10 and Mll
passes AVDi to the cross-coupled inverters and also provides additional shielding between the

input and output, with less kickback noise as a result[8].
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Fig :- Conventional comparator



Fig 1 Circuit diagram and Schematic of double tail latched comparator

(conventional comparatorl)

Fig 2 Layout of double tail latched comparator



fig :- Comparator

The first stage is the amplification stage, which consists of the transistors M1-M4 and M9. The
second stage is the regenerative stage that is comprised of the transistors M5— M8 and M10. The
circuit works 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 was LOW only amplification stage works here. In addition, the
amplification stage is designed to produce its output close 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. Only
regenerative stage works here. There is a reduction of the delay time in the conventional
comparator2 over the conventional comparatorl. Since the conventional comparator2 uses an
amplification stage, it consumes static power during the amplification period and hence the
energy consumption in the conventional comparator2 becomes higher than the conventional
comparatorl. There is a reduction of the power dissipation in the conventional comparatorl over
the conventional comparator2. In order to avoid these drawbacks in conventional comparators,

dynamic latched comparator was introduced in the subsequent section.
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Fig .- Circuit diagram and Schematic of pre-amplifier based clocked comparator (Conventional comparator2)

Fig 3 Circuit diagram and Schematic of pre-amplifier based clocked

comparator (Conventional comparator2)
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Fig 4 Layout of pre-amplifier based clocked comparator

Flg .= Circuit diagram and Schematic of pre-amplifier based clocked
comparator (Conventional comparator2)

DYNAMIC LATCHED COMPARATOR

The dynamic latched comparator is composed of two stages
. The first stage is the interface stage which

consists of all the transistors except two cross coupled



inverters. The second stage is the regenerative stage that is
comprised of the two cross coupled inverters, where each
input is connected to the output of the other. It operates in two
phases.1) Interface phase and 2) Regeneration phase. It
consists of single nmos tail transistor connected to ground.
When clock is low tail transistor is off and depending on Vp
and Vn output reaches to VDD or gnd. When clock is high tail
transistor is on and both the outputs discharges to ground.

There is reduction of both power and delay in dynamic
latched comparator circuit over the two conventional
comparators. Conventional comparatorl has less power
consumption but low speed because of more transistor count
and conventional comparator2 has high speed because of less
transistor count but power consumption is more because the
conventional comparator2 uses an amplification stage, it
consumes static power during the amplification period
However, since the conventional comparator2 is to work at
high frequency, the energy consumption of the conventional
comparator2 becomes comparable to the conventional
comparatorl. Hence the performance of the conventional
comparator? is limited by the static power dissipation in the
evaluation or regeneration phase.

The dynamic latched comparator is suitable for both high
speed and low power dissipation [12] because of decrease in
transistor count which overcomes the problem of two

conventional comparators.



Fig 5 Schematic of Dynamic latched comparator
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Fig 6 Layout of dynamic latched comparator



Fig :- dynamic latch comparator

Dynamic latch comparator with PTL
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Fig 7 Architecture of clocked comparator based PTL

In fig sense amplifier was used to recover both voltage

swing and performance. If we place either of the conventional
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comparators or dynamic latched comparator in place of sense
amplifier, it is useful to perform two operations.

a) To compare the outputs of the stack circuit. As the
designed stack circuit performs NOR (or) OR operation, this
NOR (or) OR outputs are compared by the clocked

comparator.

b) Combination of both Clocked comparator and stack can
also be used as NOR (or) OR circuit. l.e. the output of clocked
comparator based PTL (stack) is same as stack circuit (NOR
(or) OR circuit).

As shown in Fig 12, when ‘en’ (Vin in case of stack circuit)
for the comparator was ‘1°, clocked comparator based PTL
acts as NOR circuit. When ‘en’ (Vin in case of stack circuit)

was ‘0’ clocked comparator based PTL acts as OR circuit .



fig :- dynamic latch comparator by PTL

PROBLEM STATEMENT

Dynamic latch comparator and dynamic latch comparator by PTL circuit is giving high power
and delay . When the clock enter in the circuit then circuit will triggered at positive and negative
edge of the clock . So when the circuit triggered then it take more power consumption . Circuit
will work only at a single edge which can be positive edge and negative edge . dynamic latch
comparator is working for single edge so that's why when the circuit triggered then power
consumption get more due to triggering. We will give only a single edge at which our circuit is

performing .



Chapter 5
PROPOSED METHODLOGY

Gating of cock is the considerable technology ployed in various circuitries that are synchronous
for the deduction in decadence of power. In order to prune the tree of clocks, more logics are
implemented in the circuit by gating of clocks which intend to save the power. The removal of clocks
from the circuit deactivates some sections of the circuit thus not allowing them to switch in the different
states. The states that vary continuously absorb extra power. The absorption of power becomes almost
negligible when no switching of states occurs & thus the current indulged from the leakage are induced
init.

The condition of gating of clocks makes use of situations activated to join the registers in & thus do clock
gating. So in order to make the best use of gating of clocks & gain some advantage from it, it is highly
recommended to invade these conditions of activations in the design. As a large quant of muxes are
eliminated & replaced by the logics applied by gating of clocks, this process also preserves the power &
die area. The standard representation of logics formulated by gating of clocks is ICG ie. Cohesive gating

of clock, But since the logics will be retained in the form of a tree of clocks these logics may make some
significant variations in the design of tree of clocks.

There are numerous ways to implement the logics of gating of clocks in the design:

1. Embedded into the code of RTL as by the activation policies that may be transformed by
themselves into logic of gating of clocks by tools that are synthesized.

2. The designers of RTL invade the design by their own by invading the library specified as ICG cells
that gate the clocks of particular registers.

3. By the automatic tools for gating of clocks, semi automaticity is invaded in the RTL. Either cells
of ICG are invaded in to RTL or conditions for the activation are embedded into the code of RTL.

This eventually provides optimization of gating of clock in a sequential manner.

Note: the re-evaluation of the variations of functions is needed to be done as there are variegated
values accumulated in the registers, as an outcome by the intention of manipulations done in RTL for

improvisation of gating in clocks.

The process to withdraw the conditions of activation to the elements of downward or upward stream in
a sequential manner is termed as gating of clocks in a sequential manner & thus the extra registers can

be gated by clock.



So, as per the explanation, the circuits which are asynchronous don’t possess a clock. To express the
reaction of circuit of asynchronous state that are constituted on the basic probabilities on the
dependence of data, this term is described the absolute gating of clocks. By the time the granularity
attains zero value, on which the circuit in synchronous state is gated on, the absorption of power
becomes equivalent to a circuit in asynchronous circuit. The logical transactions are produced only when

the computations are performed actively.

The community of chips like OMAP3 accumulated with mobile phone assists variegated types of gating
of clock. On one side gating of clocks can also be done manually by making use of driver software that
activates or deactivates the clocks required by a controller retained at a neutral state, while on the other
side the gating of clocks can also be performed automatically in which the hardware itself analyze the
usage of clock & turn it off when it is not in use. These types of forms can communicate with each other
& may become the part of a same segment. As an illustration the internal bus may use automated form

of gating & thus it is made as off gate still it is required by DMA or CPU or else various accessories.

Clock signal is the highest frequency toggling signal in any SoC. As we discussed in the
post: Need for Low-Power Design Methodology, the capacitive load power component of the
dynamic power is directly proportional to the switching frequency of the devices. This implies
that clock path cells would contribute maximum to the dynamic power consumption in the SoC.

There is almost more than half of the power is absorbed by the latest SoCs. As power is the major
concern of design, some necessary measures are to be taken to minimal this. Gating of clocks is one of
those methodologies.

Some more theory is formulated on this:

All the pins of clock will be fed by the clock in the flip flop. The tree buffers of the clock are
constituted in the clock tree which modulates a thin view on the way of clock. The reference of

transition of clock elaborates this.

| Sink pin: CLK pin of FFs

CLOCK v »

Clock Tree Buffers

Fig :- No gating of clock
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On the consideration of above provided figure, it is revealed that the outcome generated by the
flip flop will not vary at all the instances of time. The latest appliances assist the modes of
minimal power where a little segment of SoC is in active positions. This might be comprised of
some attributes defined that invade into the security or some authorized sections of the appliance.
Also there are few registers ployed in it as configuration which has to be configured for hardly
one time. Hence, in the provided FF, states will not be switched accordingly for a defined period
of time. There is no harm to use it in this manner. There are the states that vary in the buffer of
clock tree & thus will absorb more power & even the FFs. The latches also formulate the FF. so

even if the fact is ignored that the output & input of F are not varying, still some power will be

1'bo Sink pin: CLK pin of FFs

/3, - ( Held at 1'b0; not

absorbed by the latches.

CLOCK e

ENABLE
1'b0

switching states)

Clock Tree Buffers
(Not Switching States)

If it is known that not a defined segment will be required to receive the clock & a logic gate of
AND will be placed on the way of clock, logic 0 is ployed on the enable pin. This makes sure
that the buffers of tree of clock & the sink associated in FF are provided at a stable defined value.
Thus no decadence of power will be from the side of cells.

Parallel to this, the input can be shifted to logical 1 by ploying an OR gate. And hence the power
can be preserved. Even though, the outcome produced by logical gate of AND may possess a

flaw.



-

CLOCK e
) 1'b0 | Sink pin: CLK pin of FFs

ENABLE _f’ > ( Held at 1'b0; not

1'bo Clock Tree Buffers switching states)

(Not Switching States)
CLOCK I
ENABLE , \
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The outcome generated will not be consisted of flaws if the activation signal varies only in the

situation of the minimal signal of clock. So it is considered to produce an ENABLE by a FF
which is initiated by a negative side. This confirms that the signal varies as the signal of cock
went to the falling side.

Parallel to this, the pulse of clock will be relayed if there is a variation in the ENABLE signal as
the clock went high, when a logical gate of OR is ployed.

It is considerable to produce an ENABLE by a FF which is initiated by a negative side to

eliminate the flaws when it is moved to FF.

GATING OF CLOCK BY COMPARATOR OF DYNAMIC LATCH

The logical gate of NOR is implemented to gate the clock & thus the signal will be initiated on
the single edge. The gating of clock is done with the help of NOR is gate thus the pulse with a
sole edge invaded to the circuit. Here two nmos are implemented in the gating of clocks to

minimize the swing of logics at the outcomes. Thus it saves time & power.



Fig :- Gating of clocks by DTC

The gating of clock in the same circuit is implemented. After its implementation, less power will
be absorbed by the circuitry. With the deduction of the additional pulses, the absorption of power

will also be minimized. Thus circuit becomes power efficient.

Flg :- Gating of clock by PTL of DTC



Chapter 6
RESULTS
Comparator constituted on a latch that is dynamic

The form of wave generated by the outcome of comparator that is latched dynamically as
presented in fig 6.1. The absorption of power is 1.818716e-009 W with the delay of 1.19ns .
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fig :- gating of clock along the comparator latched dynamically

The form of wave according to the comparator of latch with gating of clock in dynamic manner.
The absorption of power in the circuit is 3.554052e-010 W with a delay of 1.02 ns.
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fig :- Comparator on dynamic latch by gating of clock
PTL & comparator of dynamic latch

The form of wave of a PTL along the comparator of dynamic latch is presented in the figure. The
absorption of power is 1.527402e-009 W with a delay of 1.02ns.
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fig :- PTL along the comparator with dynamic latch



Gating of clock along the comparator of dynamic latch
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The form of wave of the comparator with dynamic latch along the PTL & gating of locks is
presented in the below figure. The absorption of power by circuit is 1.275172e-009 W & delay is
509.80ps.

Existing Proposed

(DTC) (DTC_PTL) DTC CLK DTC CLK PTL
Power 1.818716 e-009 1.527402 e-009 3.554052 e-010 1.275172 e-009
Delay 1.19ns 1.02ns 1.02ns 509.80ps

Table :- Table of Comparisons




Chapter 7
CONCLUSION AND FUTURE SCOPE

In order to enhance the working in terms of minimal absorption of power & greater speed, design
of comparator that is lathed dynamically in contrast to the comparator that is latched as double
tailed & pre amplifier. To generate a contrast, we give input in analogue form & get the outcome
digitally. The outcomes gained from the simulations can work even at a greater speed with
minimal decadence of power by the other two mentioned comparators. Parallel in the scenario of
comparators like the comparators constituted on clocks of PTL, comparators that are latched
dynamically on PTL has a minimal delay of time constituted on PTL. The spice is comprised of
comparators which are clocked while the layouts associated are ployed my making use of tanner
tools. With furtherance, by implementing the gating of clocks, the outcomes can be improvised.
Also by the terminology of GDI, there is a deduction of transistors. Thus there is a declination in

the outcomes in terms of power & delay.



