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ABSTRACT

The most essential variable in any framework configuration is power. Reducing the power dissipation will
enhance the execution and proficiency of the framework. The power decrease can be accomplished by diminishing
the quantity of transistor in the entryway level. The strategy for decreasing the transistor tally in door level is named
as topological pressure technique. The FFs which utilizes this strategy is known as Topologically Compressed Flip
Flop (TCFF). These FFs decreases power dissipation by 75% at 0% information action. Just three transistors are
associated with clock signal which decreases power definitely and the lessening in the transistor size from 40nm to
20nm will diminishes the cell area. The completely static and completely swing operation makes the cell tolerant of
supply voltage and inputs slew variety. The outline of 20nm CMOS innovation demonstrates that all ordinary Flip
Flop are replaceable with proposed FFs which safeguards the framework execution enhances the proficiency and
diminish the power dissipation and cell area.

KEY WORDS: Topologically Compressed Flip Flop (TCFF), dual edge triggered flip flops (DETFFs), adaptive-
coupling type FF (ACFF), Pulse-triggered FF (P-FF).

1. INTRODUCTION

Today's advancements make conceivable powerful figuring gadgets with multi-media abilities. Buyer's
dispositions are outfitting towards better openness and versatility. Their yearning has created an interest for a
continually expanding number of versatile applications requiring low-power and high throughput. For instance, note
pad and handheld PCs are currently made with aggressive computational abilities as those found in desktop machines.
Similarly requesting is close to home correspondence applications in a pocket-sized gadget. In these applications,
voice, as well as information and in addition video are transmitted by means of remote connections. It is vital that
these high computational abilities are set in a low-power, versatile environment. The weight and size of these
convenient gadgets is dictated by the measure of power required. The battery lifetime for such items is essential,
henceforth, an all around arranged low-vitality outline system must be set up. As the thickness of the coordinated
circuits and size of the chips and frameworks keep on growing, it turns out to be increasingly hard to give satisfactory
cooling to the frameworks. Notwithstanding warm expulsion, there are additionally financial and ecological issues
for low-power advancement. In the United States, PC gear represents around 2-3% of national power utilization.
This is relied upon to increment as there is gigantic expansion in family PC applications, Web telephones, handheld
PCs, and inside terminals. These financial and ecological reasons have constrained the prerequisite for vitality
productive computer.

Keeping in mind the end goal to take care of the demand in high computational applications, the clock rate
is relentlessly expanding, with clock jitter and clock skew being an undeniably noteworthy part of the clock cycle.
The vitality devoured by low-skew clock dissemination systems is ceaselessly developing. Clock-related power
utilization can achieve more than 30-40% of the aggregate power of microchip and is turning into a bigger part of
the chip power. Also, the quantity of rationale door delays in a clock period is decreased by 25% for every era, and
is drawing nearer an estimation of 10 or littler past 0.13'm innovation generation. In this area, we investigate issues
on already reported run of the mill low-power FFs with correlation with a traditional FF. This sort of circuit is
exceptionally compelling to open up little swing signals, so is for the most part utilized as a part of yield of memory
circuits. In this FF, be that as it may, the impact of power lessening goes down in the state of lower information
action, in light of the fact that these sorts of circuits have pre-charge operation in each clock-low state. Besides, in
the event that we utilize decreased clock swing, a tweaked clock generator and an additional inclination circuit are
essential. This circuit is accomplished from a practical purpose of view.

The circuit screens information change in each clock cycle and incapacitates the operation of inside clock if
information are not changed. By this operation, power is lessened when information are not changed. In any case,
shockingly, its cell area turns out to be twofold that of the customary circuit. Clock related power is a standout
amongst the most noteworthy parts of the dynamic power utilization. The aggregate clock related power dissipation
in synchronous VVLSI circuits is further isolated into three noteworthy parts: (i) power dissipation in the clock system,
(if) power dissipation in the clock buffers, and (iii) power dissipation in the flip flops. The aggregate power
dissipation of the clock system relies on upon both the clock frequency and the information rate, and can be registered
taking into account Eq.1
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Pox = V3 fox (Cox + Crrox) + foCrrp]

Where, fck is the clock frequency, fp is the average data rate, Cck is the total capacitance seen by the clock
network, , Ck is the capacitance of the clock path seen by the flip flops, Cs,o is the capacitance of the data path seen
by the flip flops.

From Eq.1 clearly the clock power can be decreased if any of the parameters on the right hand side of the
condition is lessened. The diminishment of VVdd is as of now the pattern of contemporary configuration, and it has
the most grounded effect on the PCK expression. By decreasing the general capacitance of the clock system, CCK,
the power dissipation may likewise be diminished. For example, the capacitance can be diminished by appropriate
configuration of clock drivers and supports. So also, by diminishing the capacitance inside a flip flops, Cff, CK and
Cff, D, power may likewise be decreased. Moreover, the clock power dissipation is straightly corresponding to the
clock recurrence .Although the clock recurrence is controlled by the framework determinations; it can be decreased
with the utilization of dual edge triggered flip flops (DETFFs). As its name inferred, DETF F reacts to both rising
and falling clock edges. Henceforth, it can lessen the clock recurrence considerably while keeping the same
information throughput. Subsequently, power utilization of the clock dispersion system is decreased, making
DETFFs alluring for low power applications. Also, for the most part because of this size issue, it turns out to be
difficult to utilize if the rationale territory is moderately substantial in the chip. The component of this circuit is to
drive yield transistors independently with a specific end goal to lessen charged and released door capacitance. Be
that as it may, in genuine operation, a portion of the inward hubs are pre-set with check signal on account of
information is high, and this operation scatters additional power to charge and release inner hubs. Subsequently, the
impact of power lessening will decrease.

The adaptive-coupling type FF (ACFF), depends on a 6-transistor memory cell. In this circuit, rather than
the regularly utilized twofold channel transmission-entryway, a solitary channel transmission-door with extra
element circuit has been utilized for the information line as a part of request to lessen clock-related transistor number.
Be that as it may, in this circuit, delay is effectively influenced by information clock slew variety in light of the fact
that diverse types of single channel transmission-doors are utilized as a part of the same information line and
associated with the same clock signal. In addition, attributes of single-channel transmission-door circuits and element
circuits are firmly influenced by procedure variety. In this manner, their streamlining is generally troublesome, and
execution debasement crosswise over different procedure corners is a worry. Give us a chance to abridge the
examination on beforehand reported low power FFs. For DiffFF and XCFF, pre-charge operation is a worry
particularly in lower information movement. As respects CCFF, its cell territory turns into a bottleneck to utilize.

Flip-flops (FFs) are the fundamental stockpiling components utilized widely as a part of a wide range of
advanced plans. Specifically, advanced outlines now a day's frequently embrace concentrated pipelining procedures
and utilize numerous FF-rich modules, for example, register record, shift register, and first in first out. It is likewise
assessed that the power utilization of the clock framework, which comprises of clock conveyance systems and
capacity components, is as high as half of the aggregate framework power. FFs subsequently contribute a critical
segment of the chip region and power utilization to the general framework design.

Beat triggered FF (P-FF), in view of its single-hook structure, is more well known than the traditional transmission
entryway (TG) and master—slave based FFs in rapid applications. Other than the velocity advantage, its circuit
effortlessness brings down the power utilization of the clock tree framework. A P-FF comprises of a heartbeat
generator for strobe signals and a hook for information stockpiling. In the event that the activating heartbeats are
adequately limited, the hook demonstrations like an edge-triggered FF. Since stand out hook, rather than two in the
traditional master—slave design, is required, a P-FF is more straightforward in circuit multifaceted nature. This
prompts a higher switch rate for rapid operations. P-FFs likewise permit time acquiring crosswise over clock cycle
limits and highlight zero or even negative setup time. Regardless of these points of interest, heartbeat era hardware
requires fragile heartbeat width control to adapt to conceivable varieties in procedure innovation and sign
dissemination system. In a measurable configuration system is created to consider these components. To acquire
adjusted execution among power, delay, and territory, plan space investigation is likewise a generally utilized system.
In this brief, we introduce a novel low-power P-FF plan taking into account a sign food through plan. Watching the
delay disparity in locking information "1™ and "0," the configuration figures out how to abbreviate the more extended
delay by sustaining the info flag straightforwardly to an interior hub of the hook outline to accelerate the information
move. This instrument is executed by presenting a basic pass transistor for additional sign driving. At the point when
joined with the heartbeat era hardware, it shapes another P-FF outline with improved speed and power-delay-product
(PDP) exhibitions.

Existing System: So as to decrease the power of the FF while keeping focused execution and comparative cell
region, we attempted to diminish the transistor number, particularly those working with clock signals, without
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presenting any dynamic or pre-charge circuit. The power of the FF is generally dispersed in the operation of clock-
related transistors, and diminishment of transistor check is successful to stay away from cell zone increment and to
decrease load capacitance in inward hubs. In the customary FF, there are 12 clock-related transistors. To decrease
clock-related transistor numbers straightforwardly from this circuit is very difficult.

One reason is on account of transmission-doors require a 2-stage clock signal; consequently the clock driver
can't be dispensed with. Another reason is that transmission-entryways ought to be developed by both PMOS and
NMOS to maintain a strategic distance from corruption of information exchange attributes brought about by single-
channel MOS utilization. Accordingly, rather than transmission-door type circuit, we begin with a combinational
type circuit. To lessen the transistor-check taking into account intelligent comparability, we consider a technique
comprising of the accompanying two stages. As the initial step, we plan to have a circuit with two or all the more
intelligently proportionate AND OR rationale parts which have the same info signal blend, particularly including
clock signal as the information signals. At that point, blend those parts in transistor level as the second step. The
number of clock-related transistors is just three. Note that there is no dynamic circuit or pre-charge circuit,
accordingly, no additional power dissipation develops. We call this lessening strategy Topological Compression
(TC) technique. The FF in which TC-Method connected, is called Topologically-Compressed Flip-Flop (TCFF).

2. PROPOSED SYSTEM

Conventional Explicit Type P-Ff Designs: PF-FFs, regarding pulse generation, can be delegated an implicit or an
explicit type. In an implicit type P-FF, the pulse generator is a piece of the lock plan and no explicit pulse signals a
recovered. In an explicit type P-FF, the pulse generator and the lock are partitioned. Without producing pulse signals
explicitly, implicit types P-FFs are when all is said in done more power-efficient. In any case, they experience the ill
effects of a more drawn out releasing way, which prompts second rate timing attributes. Explicit pulse generation,
despite what might be expected, brings about more power utilization yet the rationale partition from the hook outline
gives the FF plan a one of a kind pace advantage. Its power utilization and the circuit unpredictability can be viably
lessened in the event that one pulse generator is shares a gathering of FFs (e.g. a n-bit register). In this brief, we will
therefore concentrate on the explicit type P-FF outlines as it were.

CP 2
CP |
D N1
X1: CP & N3
AND logic input X2: CP & N2
Y1: CP& N3
Y2: CP & N2

Fig.1. Proposed Topologically Compressed Flip-Flop

Proposed P-FF design: Reviewing all the ff circuits, they are all experience the same most pessimistic scenario
timing happening at 0 to 1 information moves. Alluding to Fig. 1, the proposed outline receives a signal food through
method to enhance this delay. Like the SCDFF outline, the proposed plan additionally utilizes a static lock structure
and a contingent discharge plan to stay away from super exchanging at an inward hub. Nonetheless, there are three
noteworthy contrasts that prompt a novel TSPC lock structure and make the proposed plan particular from the
previous one.

Proposed FF and Transistor Level Compression: In the wake of exploring numerous sorts of lock circuits, we
have set up a capriciously organized FF, appeared in Fig.2 This FF comprises of various types of hooks in the expert
and the slave parts. The slave-lock is an understood Reset-Set (RS) type, yet the expert hook is a lopsided single
information info type. The element of this circuit is that it works in single stage clock, and it has two arrangements
of logically comparable info and rationale, X1 and Y1, and X2 and Y2. Fig.2 demonstrates the transistor-level. Based
on this schematic, logically proportionate transistors are consolidated. For the PMOS side, two transistor sets in M1
and S1 hinders in Fig.3 can be shared. At the point when either N3 or CP is Low, the mutual normal hub gets to be
VDD voltage level, and N2 and N5 hubs are controlled by PMOS transistors gated N1 and N4 individually. At the
point when both N3 and CP are High, both N2 and N5 hubs are pulled down to VSS by NMOS transistors gated N3
and CP. And in addition M1 and S1 pieces, two PMOS transistor sets in M2 and S2 squares are shared. For the
NMOS side, transistors of logically equal operation can be shared also. Two transistors in M1 and M2 pieces can be
shared. Transistors in S1 and S2 are shared also.
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Fig 2 Transistor biagrarﬁ Of TCFF Fig 3 Schematic of the proposed

TCFF design: Further in the PMOS side, CP-information transistors in S1 and S2, can be blended, on the grounds
that N2 and N3 are logically reversed to each other. At the point when CP is Low, both hubs are in VDD voltage
level, and either N2 or N3 is ON. At the point when CP is High, every hub is in autonomous voltage level. In light
of this conduct, the CP-info transistors are shared and associated. The CP-information transistor is filling in as a
change to interface S1 and S2. This process prompts the circuit appeared in Fig 3 This circuit comprises of seven
less transistors than the first circuit appeared in Fig 4. The quantity of clock-related transistors is just three. Note that
there is no dynamic circuit or pre-charge circuit, therefore, no additional power dissipation develops. We call this
diminishment technique Topological Compression (TC) strategy. The FF, TC-Method connected, is called
Topologically-Compressed Flip-Flop (TCFF). In many CMOS forms, V1 has been set to a genuinely high potential
0.7V to 1.0V. For 5V circuit operation, this has little effect on circuit delay, which is contrarily corresponding to
(\Vdd - Vt). The principle advantage for such a substantial edge is, to the point that the sub limit spillage is decreased
exponentially. While the aggregate spillage current of an IC is still well underneath the normal supply current under
operation, the lessened sub limit current draws out the length of put away charge in element circuits, giving more
vigorous operation(due to longer spillage times). In this way, there has been little motivation to lessen the limits up
to this point, with the decline of supply voltages to 3.3 V, and the accentuation on low power plan. Diminishing Vt
empowers the supply voltage to be dropped too. This keeps up circuit speed, however brings about a comparing
power diminish. Notwithstanding, the constraint on this is at low limits, the sub-edge streams turn into a critical, if
not overwhelming, part of the normal current drawn from the supply.

Initial, a powerless pull-up pMOS transistor MP1with entryway associated with the ground is utilized as a
part of the primary phase of the TSPC latch. This offers ascend to a pseudo-nMQOS rationale style outline, and the
charge attendant circuit for the inside hub X can be spared. Notwithstanding the circuit simplicity, this methodology
likewise lessens the heap capacitance of hub X. Second, a pass transistor MNx controlled by the pulse clock is
incorporated so that info data can drive hub Q of the latch straightforwardly (the signal feed-through scheme).Along
with the pull-up transistor MP2 at the second stage inverter of the TSPC latch, this additional section encourages
helper signal driving from the information source to hub Q. The hub level can accordingly be immediately pulled up
to abbreviate the data transition delay. Third, the pull-down system of the second stage inverter is totally evacuated.
Rather, the recently utilized pass transistor MNX gives a releasing way .The pretended by MNXx is consequently two
fold, i.e., giving additional heading to hub Q amid 0 to 1 data transitions, and releasing hub Q amid "1" to "0" data
transitions. Contrasted and the latch structure utilized as a part of SCDFF configuration, the circuit investment funds
of the proposed outline incorporate a charge attendant (two inverters), a pull-down system (two nMOS transistors),
and a control inverter. The main additional part presented is a NMOS pass transistor to bolster signal feed through.
This plan really enhances the "0" to "1" delay and therefore diminishes the difference between the ascent time and
the fall time.

3. RESULTS

In examination with other P-FF outlines, for example, ep-DCO, CDFF, and SCDFF, the proposed plan
demonstrates the most adjusted delay practices. The standards of FF operations of the proposed configuration are
clarified as takes after. At the point when a clock pulse arrives, if no data transition happens, i.e., the information
data and hub Q are at the same level, on current goes through the pass transistor MNX, which keeps the info phase
of the FF from any driving exertion. In the meantime, the info data and the yield feedback Q_fdbk accept reciprocal
signal levels and the pull-down way of hub X is off. Subsequently, no signal exchanging happens in any inside hubs.
Then again, if a "0" to "1" data transition happens, hub X is discharged to turn on transistor MP2, which then pulls
hub Q high. This relates to the most pessimistic scenario timing of the FF operations as the releasing way leads just
for a pulse length. In any case, with the signal feed through plan, a help can be gotten from the info source by means
of the pass transistor MNx and the delay can be extraordinarily abbreviated. In spite of the fact that this appears to
trouble the info source with direct charging/releasing obligation, which is a circuit is that it works single segment
clock, and its 2 sets of logically comparable information AND rationale, X1 and Y1, and X2 and Y2. Logically
proportionate transistors territory unit joined as takes after. For the PMOS viewpoint, 2semiconductor unit sets in
M1 and S1 obstructs in Fig. eight might be shared. Once either N3 or CP is Low, the mutual normal hub gets to be
VDD voltage level, and N2 and N5 hubs range unit controlled by PMOS transistors gated N1 and N4 independently
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once each N3 and CP territory unit High, each N2 and N5 hubs zone unit constrain the distance down to VSS by
NMOS transistors gated N3 and CP. still as M1 and S1 pieces, 2 PMOS semiconductor unit sets in M2 and S2 squares
region unit shared. For the NMOS perspective, transistors of logically proportionate operation might be shared still.
2 transistors in M1 and M2 hinders in Fig. ten might be shared. Transistors in S1 and S2 region unit shared still
Further inside the PMOS perspective, CP-info transistors in S1 and S2, might be joined together, as a consequence
of N2 and N3 range unit logically upset to each distinctive. When CP is Low, every hubs region unit in VDD voltage
level, and either N2 or N3 is ON. When CP is High, every hub is in independent voltage level. In thought about this
conduct, the CP-info transistors zone unit shared and associated. The CP-information semiconductor unit is working
as a change to append S1 and S2. This circuit comprises of seven less transistors than the underlying circuit. The
measure of clock-related transistors is basically 3. Note that there's no dynamic circuit or pre-charge circuit, therefore,
no further power dissipation develops. We tend to choice this re-channel particle procedure Topological Compression
(TC) system. The FF, TC-Method connected, is named Topologically-Compressed Flip-Flop (TCFF)

Performance Simulation: The performance of TCFF is in contestable by SPICE simulation with twenty two nm
CMOS technology. For comparison with different FFs, an equivalent semiconductor electronic transistor in each FF
as well as TCFF so as to simulate an equivalent conditions. Some normal values area unit assumed for junction
transistor sizes for the aim of comparison; zero.24 m for breadth and zero.04 m for length in PMOS, and 0.12 m for
breadth and zero.04 m for length in NMOS. Fig 5 shows the normalized power dissipation versus data activity
compared to different FFs. TCFF consumes the smallest amount power among them in the majority ranges of
knowledge activity. Average knowledge activity of FFs in associate degree LSI is often between five-hitter and
Vday. The facility dissipation of TCFF is sixty six under that of TGFF at 100 percent knowledge activity. Within the
same manner at 1/3 knowledge activity, its 85% lower. Table | summarizes the transistor-count, the CP-Q delay, the
setup/hold time, and therefore the power magnitude relation of every FF. As for delay, TCFF is nearly an equivalent
because the standard, and higher than different.

Table.1.Performance comparison of TCFF and other FFs

#Tr. | CP-Q delay | setup | hold | Power (6=10%)
TGFF 24 183 38 -15 1.00
DiffFF 22 209 -7 70 0.87
CCFF 42 225 173 | -135 0.60
XCFF 21 221 -26 57 1.22
ACFF 22 176 139 | -93 0.42
TCFF 21 176 105 -69 0.34
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Fig.4.Power Simulation Results Of TCFF And Other FF
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Setup time is that the solely inferior parameter to the standard FF, and regarding seventy notation larger than
the worth of the standard one. For hold time, TCFF is healthier than the standard FF. In summary, solely setup time
is giant, however TCFF keeps competitive performance to the standard and different FFs. Shows (Fig 6) the supply-
voltage dependence of the CP-Q delay. TCFF is feasible to work right down to zero.6 V offer voltage because of
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basically fully static operate. Though TCFF operates with single section clock signal, a clock buffer isn't necessary.
The circuit is directly driven from a clock pin. The clock-input-slew dependence of the CP-Q delay ACFF. In order
to use TCFF round the important condition, adjustment of semiconductor device size is taken into account.

Table.2. Performance comparisons of various TCFFs

#Tr. | CP-Q delay | setup | hold | Power (o =10%)
TCFF 21 176 105 | -69 0.34
With Reset 25 183 111 | -79 0.35
With set 25 181 109 | -63 0.35
With scan 29 178 129 | -97 0.35
With Reset scan | 33 185 148 | -115 0.36
With set scan 33 183 136 | -91 0.36
70
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Figure.7.Frequency dependence of replacement from TGFF to TCFF

Table.3. Experimental Chip layout design summary
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Fig.8. Power Dissipation Of TCFF And Resized

0
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TGFF and TCFF

TCFF TCFF

K =1024 Original (TGFF only) TGFF and TCFF
#Cell (K) | #Tr (K) | Area (mm?) | #Cell (K) | #Tr (K) | Area (mm?)
Design TGFF 61.5 1850.9 0.228 1.3 43.3 0.005
TCFF - - - 60.2 1624.3 0.222
Clock driver 1.5 22.8 0.003 1.4 22.2 0.003
Other logic 278.7 2294.2 0.300 281.1 2364.5 0.308
Total 341.6 4167.9 0.530 344.0 4054.4 0.538
Ratio (vs Original) 1.0 1.0 1.0 1.007 0.973 1.013
Ratio of FF (#Tr) 0.44 0.41
#Cell (TCFF/total FF) - 0.98
Table.4. Performance of TGFF, TCFF and Resized TCFF
CP-Q delay | setup | hold | Power (a.= 10%)
TGFF 183 38 -15 1.00
TCFF 176 105 | -69 0.34
TCFF resized 167 83 -57 0.47
Power: ratio normalized by TGFF, Unit of performance: ps
Z 1.00 . 100%
é 075  66% 53%1 :Iggg £ TGFF 11% . L _| TCFF
5 ] 920% 7% resized
? 0.50 L g —
2 025 0.34 047 g 80% TCFF TCFF
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Fig.9. Frequency Dependence Of TGFF And

In TCFF, since data information or data-yield operation is controlled by 3 clock - related transistors, by
steadily changing the size of these transistors, execution is altered. Steadily changing exclusively 3 transistors in
twenty one transistors of a TCFF circuit doesn't have an impact one cell space a great deal of. Table IV demonstrates
execution of TGFF, TCFF, furthermore the resized TCFF. Inside the resized TCFF, exclusively the 3 clock-related
transistors square measure multiplied in size. Fig.8 shows the standardized power dissipation for TCFF furthermore
the resized TCFF contrasted with TGFF. Contrasted with the primary TCFF, delay and setup time is enhanced by
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five-hitter and twenty in the first place, severally, inside the resized TCFF. Power dissipation will build thirty ninth,
however keeps on being fifty three under TGFF. The after effects of substitution in 333 megacycles for every second
clock recurrence and in addition the resized TCFF moreover to TGFF furthermore the first TCFF. All out substitution
rate is the most extreme sum as ninety fifth, and a large portion of a mile is supplanted by the main TCFF and seven
is supplanted by the resized TCFF. In synopsis, and in addition a scope of clock-related semiconductor gadget sizes,
TCFF is connected to various velocity frameworks, and it will curtail entire chip power extra successfully. From
these outcomes, it is demonstrated that the TCFF can without much of a stretch supplant TGFF while continuing
planning execution and nearly the same zone size. As respects aggregate chip-level power lessening rate, it
emphatically relies on upon the application. When all is said in done, the power-lessening impact by presenting TCFF
is assessed by the accompanying recipe.

AP = PO = RP % P(a)

-(2)

Where P is chip power reduction ratio, PO is FF occupation ratio, RP is replacement rate, In the experimental

chip layout, FF occupation ratio in random logic is 44%, is 98%, and (10%) is 66%. Therefore, assuming the ratio
of random logic power to the whole chip is 60%, 17% chip power reduction ratio is expected.
Counter Measure To Various Speed Systems: We explored the impact when applying to a 250 MHz framework
plan in 40 nm CMOS innovation. In this segment, we indicate how viably TCFF is connected to different frameworks
particularly to a higher pace case as far as power and execution. Table IV demonstrates the outcome about
substitution rate of TGFF to TCFF in different clock frequencies. The same front-end cell libraries and netlistsare
utilized, and just clock cycle condition is set up from 200 MHz to 333 MHz .n the condition from 200 MHz to
300 MHz, more than 98% of TGFF are supplanted to TCFF. In any case, if there should be an occurrence of 333MHz
condition, substitution rate goes down to 88%, presumably as a result of setup timing issue. At last, at 360MHz the
planning requirement is not fulfilled regardless of the fact that TGFFs are completely utilized. Keeping in mind the
end goal to utilize TCFF around the basic condition, change of transistor size is considered. In TCFF, since data-info
or data-yield operation is controlled by three clock-related transistors, by changing the span of those transistors,
execution can be changed. Changing just three transistors in 21 transistors of a TCFF circuit does not influence cell
zone much. Table IV indicates execution of TGFF, TCFF, and the resized TCFF. In the resized TCFF, just the three
clock-related transistors are multiplied in size. Fig 10 demonstrates the standardized power dissipation for TCFF and
the resized TCFF contrasted with TGFF. Contrasted with the first TCFF, delay and setup time is enhanced by 5%
and 21%, individually, in the resized TCFF. Power dissipation increments 39%, yet is still 53% lower than TGFF.
Fig 11 demonstrates the consequence of substitution in 333 MHz clock recurrence incorporating the resized TCFF
notwithstanding TGFF and the first TCFF. All out substitution rate is as much as 95%, and 88% is supplanted by the
first TCFF and 7% is supplanted by the resized TCFF.
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Fig.10. Power Reduction And Estimation In Chip Fig.11. Reduced Device Features And Increased
Interconnect Layers

The main improvements in terms of feature size reduction for MOS devices, increased number of metal
interconnects to link MOS together within the chip. Consequently, the clock frequency of the chip has never stopped
increasing, with an expected800MHz.
Increased Layers: The table.5 below lists a set of key parameters, and their evolution with the technology. Worth
of interest is the increased number of metal interconnects the reduction of the power supply VDD and the reduction
of the gate oxide down to atomic scale values. Notice also the slow decrease of the threshold voltage of the MOS
device and the increasing number of input/output pads available on a single die.

Table.5. Increased level of interconnects

Lithography | Year | Metal VDD Oxide Threshold Input/Output | Microwin d2
layers | supply (V) (nm) voltage (v) pads rule file
1.2um 1986 2 5.0 25 0.8 250 Cmos1.2 rul
0.7um 1988 2 5.0 20 0.7 350 Cmos 0.08 rul
0.5um 1992 3 3.3 12 0.6 600 Cmos 0.06 rul
0.35um 1994 5 3.3 7 0.5 800 Cmos 0.35 rul
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0.25um 1996 6 2.5 6 0.45 1000 Cmos 0.25 rul
0.18um 1998 6 2.0 5 0.40 1500 Cmos 0.18 rul
0.12um 2000 7 15 4 0.30 1800 Cmos 0.12 rul
0.10um 2002 8 1.0 3 0.20 2000 Cmos 0.10 rul
0.07um 2005 8 0.8 2 0.15 3000 Cmos 0.07 rul

As can be noticed, the number of metal layers used for interconnects has been continuously increasing in the
course of the past ten years. More layers for routing means a more efficient use of the silicon surface, as for printed
circuit boards. Active areas, i.e MOS devices can be placed closer from each other if many routing layers are
provided.

4. CONCLUSION

In this way utilizing three level transistors the power utilization will be diminished. The lessening of
transistor check is productive approach to maintain a strategic distance from expansions in cell zone and to diminish
load capacitance in the inside hubs. Since there is no dynamic circuit or pre-charge circuit, no additional power
dissipation develops. This technique is called TCFF. By utilizing this TCFF power dissipation will be diminished
from 75% to 74% at 0% data action. The power lessening is finished by diminishing the transistor size from 40nm
to 18nm which likewise decreases the cell range.
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