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Abstract: Double-Gate (DG) MOSFET has emerged
as one of the most promising devices for logic and
memory circuit design. In this paper, we surveyed the
Threshold voltage reduction and sub-threshold leakage
for DG MOSFET. Then an analysis of the effect of
parameter variation to optimize low leakage SRAM cell
using DG devices is done. The DG device/circuit co-
design successfully demonstrates the benefit of using
metal gate intrinsic body DG devices which significantly
reduces static power dissipation.
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1. INTRODUCTION

For over three decades there has been a quadrupling of
transistor density and a doubling of electrical
performance every 2-3 years. With the anticipation of
unconstitutionality of Moore’s law within a decade,
researchers have embarked in exploring alternative
technologies by harnessing the properties of channel
materials, dielectric materials and gate work-function
engineering that would provide us with high
performance with nanoscale devices. Due to excellent
control over short channel effects (SCEs), and better
“ON” current, DG MOSFETs become one of the
promising candidates. However, with continuous
downscaling of device dimensions as well as aggressive
scaling of oxide thickness, lead to exponential increase
of leakage components, which leads to a large stand-by
power dissipation. Thus leakage power management
becomes indispensable in high-end microprocessors for
cost effective solution. We will discuss the leakage
components in 6-T SRAM cell using DG device. The
total leakage in SRAM cell is substantially reduced
using DG devices with sleep transistor. We will also
discuss the effect of parameter variation in the DG
SRAM cell due to independent gate control and
advantage of the using independent gate control in DG
devices in circuit design.
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2. LITERATURE REVIEW

Investigation of leakage reduction techniques for a
conventional 6T SRAM cell in advanced technologies.
The most promising leakage reduction techniques that
have been proposed are presented and compared for
the 130-nm and 65-nm technology nodes. More
specifically, the impact of the evolution of the gate
tunneling and substrate currents is studied considering
the efficiency of those techniques

King Tsu-Jae et al. described important considerations
for the sleep transistor (often called MTCMOS) design
and implementétion including header and footer switch
selection, sleep transistor, gate length and width etc.
for area/leakage and efficiency and also investigated
vario@iSypower-on current rush control methods for the
sléep“transistor implementation in which he realized
thatythe two storage charge method is most effective.

Lourts Deepak A. proposed that a Static Random
Access Memory works as to plug two applications first
cache memory which make communication between
central processing unit and dynamic random access
memory. Second is the driving force helps to provide
the low power applications. SRAM does not require
refresh current and it is portable as compared to
DRAM.

Mizumura proposed that characteristics Vth and lon of
driver and load MOSFETSs in which SRAM cells is
investigated with a new developed SRAM cell array
test structure which reported for the first time. The
distribution of driver in SRAM cells and load
MOSFET characteristics of Vth and lon of SRAM
cells gives report by using new developed SRAM cell
array test structure. SRAM cells of subthreshold
humps monitored with algorithm gives occurrence
automatically.

Tony Kim et al. said that nowadays CMOS based
technologies scale down beyond 90nm or more deep
towards submicron level. In this research work,
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MOSFET are facing the short channel effect problems
that are common in integrated circuits as we move
towards the submicron region. Parasitic resistance,
capacitance are increases as we reduce the channel
length.

The first order continuous turf MOSFET scrambling
scheme created model proposed by Shayan Md. which
assumed all critical parameters precisely at that level
maintained the dignity of its position and significant
role in the integrated circuits. The factor that helps to
read the scaling effect is dimensionless factor denoted
by the S.
s=\2

The forecast through the International Technology
Roadmap for Semiconductors provides the details
about the features size in nm vary from 2001 to 2016 is
130 to 22 nm respectively. At 45 nm technology the
working is conducted right now and the supply voltage
for that feature size is 0.6 to 1.0 V.

Sushil Bhushan et al. presented a 4-T SRAM cell for
less power and great compactness applications. The
fresh cell size is 35.45% slighter than a standard 6-T
cell employing identical design rules. In addition it
utilizes one pair bit-line and two word-lines.

Sang Phill Parket al. showed MuGFET (Double-Gate
(DG) transistors) appeared out as capable devices for
Nano measure circuits as they have good scalability
than bulk CMOS devices. Double Gate devites
together with liberated gates (separate contacts to front
and back gates) have lately been advanced.

Poonam et al. studied the Four-Transistor SRAM Cell
in which various parameters like Power dissipation and
propagation delay are analyzed in 45nm, 65nm and
90nm technology w.r.t supply voltage Vdd and
Temperature. The tool used for simulation is TANNER
EDA.

Razavipour et al. portrays two SRAM cells in which
leakage currents shrinks the static power dissipation.
The first cell had a NMOS pass transistors circuit, and
the second circuit had PMOS as pass transistors. The
total gate leakage of these circuits diminishes as
compared to the conventional one.

Then Navakanta Bhatpresented a novel SRAM cell
which is similar to behavior of Four-Transistor SRAM
cell i.e. PMOS has two high load resistors and to
regulate the short circuit current with NMOS switch.
After simulating the circuit, the energy consumption

becomes lesser as compared to traditional Static RAM
cell.

3. CONCLUSION

This paper embarks on a comprehensive quantitative
survey towards the simulation of different leakages
predominant. We have comprehensively analyzed the
DG devices to model the leakages in 6T SRAM cell.
Our analysis shows that use of DG devices with sleep
transistor can significantly reduce leakage components
making it very efficient for constructing SRAM cell.
Though threshold voltage is higher in DG devices can
efficiently decrease the subthreshold current. As there is
no bulk charge for DG, gate-to-channel leakage is also
reduced. Hence, we can conclude that DG devices with
sleep transistor can emerge as one of the promising
candidate for reducing all leakage components making it
efficient for low power circuit design.

REFERENCES

1] Teh YK, Mohd-Yasin F, Choong F, Reaz MlI,
Kordesch WAVe==tDesign and analysis of UHF
micropower ‘€MOS DTMOST rectifiers”, |EEE
Transactiofs)»on Circuits and Systems Il: Express
Briéfs; val56, no.2, pp.122-126, 2009.

[2]¥Chandrakasan, Anantha P., and Robert W.
Brodersen, "Minimizing power consumption in digital
CMOS circuits," In Proceedings of the IEEE, vol.83,
no.4, pp.498-523, 1995.

[3] Thomas Oliver, “Impact of CMOS technology
scaling on SRAM standby leakage reduction
techniques”, IEEE International Conference on
Integrated Circuit Design and Technology, 2006.

[4] Singh R., Pattanaik M., and Shukla N.,
“Characterization of a Novel Low-Power SRAM Bit-
Cell Structure at Deep Sub-Micron CMOS Technology
for Multimedia Applications,” Circuits and Systems
Scientific Research, vol. 3, no. 1, pp. 23-28, 2012.

[5] E. Grossar, "Technology-aware design of SRAM
memory circuits," Technical Note, pp.226, 2007.

[6] Upadhyay Prashant, R. Mehra, and Niveditta
Thakur, "Low power design of an SRAM cell for
portable devices", International Conference
on Computer and Communication  Technology
(ICCCT), pp. 255-259, 2010.

© 2018, llournals All Rights Reserved

www.ijournals.in Page 12




lJournals: International Journal of Software & Hardware Research in Engineering

[7] Jadav, Sunil, and Munish Vashisath. "Design and
Performance Analysis Of Ultra Low Power 6T SRAM
Using  Adiabatic  Technique", arXiv  preprint
arXiv:1207.3302, 2012.

[8] Alireza Shafaei, Yanzhi Wang, Xue Lin, and
Massoud Pedram, “Fin CACTI: Architectural Analysis
and Modeling of Caches with Deeply-scaled FinFET
Devices,” IEEE Computer Society Annual Symposium
on VLSI, pp. 290-295, 2014.

[9] L. Chang et al., “Stable SRAM Cell Design for the
32nm Node and Beyond,” Symp. VLSI Tech. Dig., pp.
292-293, Jun., 2005.

[10] Rafik S. Guindi , Farid N. Najm, Design
Techniques for Gate-Leakage Reduction in CMOS
Circuits, Proceedings of the Fourth International
Symposium on Quality Electronic Design, p.61, March
24-26, 2003.

[11] Kim Nam Sung, Todd Austin, D. Baauw, Trevor
Mudge, Krisztian Flautner, Jie S. Hu, Mary Jane Irwin,
Mahmut Kandemir, and Vijaykrishnan Narayanan,
"Leakage current: Moore's law meets static power”,
Computer, vol.36, no.12, pp.68-75, 2003.

[12]Tsai Y-F., David Duarte, Narayanan
Vijaykrishnan, and Mary Jane Irwin, "Implications of
technology scaling on leakage reduction techniques”,
In  Proceedings of IEEE in Design Automation
Conference, pp: 187-190, 2003.

[13] Lee David Blaauw, and Dennis Sylvester, “Gate
oxide leakage current analysis and reduction for VLSI
circuits”, IEEE Transactions on VLSI, vol. 12, no.2,
pp.155-166, 2004.

[14] Achiranshu Garg and Tony Tae-Hyoung Kim,
“SRAM Array Structures for EnergyEfficiency
Enhancement,” IEEE  TRANSACTIONS ON
CIRCUITS AND SYSTEMS—II:, VOL. 60, NO. 6,
JUNE 2013, pp. 351-355.

[15] Sushil Bhushan, Shishir Rastogi, Mayank Shastri,
Shyam Akashe and Sanjay Sharma, "High Density
Four-Transistor SRAM Cell with Low Power
Consumption,"” International Journal of Computer
Technology and Applications, vol.2, no. 5, 2011.

[16] Poonam, Sonika Soni, and Manoj Taleja.
"Comparative Analysis of Nano Scaled Low Power 4T
SRAM Cell at Various Technology Nodes."

[17] King, Tsu-Jae. "FinFETs for nanoscale CMOS
digital integrated circuits”", IEEE/ACM International

ISSN-2347-4890
Volume 6 Issue 1 January, 2018

Conference on Computer-Aided Design, pp. 207-210,
2005.

[18] Sikarwar V., Khandelwal S. and Akashe S.,
“Optimization of Leakage Current in SRAM Cell using
Shorted Gate DG FinFET,” IEEE 3rd International
Conference  on  Advanced Computing  and
Communication Technologies, pp. 166-170 Rohtak
INDIA,2013.

[19] Jaya Gautam, D.K.Vishwakarma, Rajeev Kapoor,
“Performance Comparison of 6T SRAM Cell using Bulk
MOSFET and Double Gate (DG) MOSFET.” IEEE 2nd
International Conference on Signal Processing and
Integrated Networks (SPIN), 2015.

© 2018, llournals All Rights Reserved

www.ijournals.in Page 13




