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Abstract:

Fin field-effect transistors (FinFETS) are good alternatives to conventional metal-oxide-semiconductor field-
effect transistors (MOSFETS) because of their potential for controlling the effects of short channel, leakage
current, propagation delay and power loss. Since SRAMs occupy most of the advanced processors’ space,
main power consumption in these processors is attributed to these memories. In a common 6-transistor static
random access memory (6T SRAM) cell, the capacitors of both bit lines must be charged and discharged when
reading and writing tasks are performed. Thus, most of the power consumption is related to this mechanism.
In this paper, 7-Transistor static random-access memory (7T SRAM) cell is proposed that is able to write using
one of the bit lines. The results of simulation using HSPICE software and in 32 nm technology show that the
power consumption of this cell during write operation when the value "0" is stored in the cell is at most 98.6%
and it has decreased by 99.8% when the value "1" is present in the cell. Also, the amount of Static Noise
Margin (SNM) in standby and cell reading modes is equal to 0.2025 and 0.2011 volts respectively.
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HSNM 7 transistor butterfly curve HSNM 7 Transistor Butterfly Curve
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! Complementary Metal-Oxide—Semiconductor (CMOS)
2 Static Random Access Memory (SRAM)

3 System on Chip (SOC)

4 Very Large Scale Integration (VLSI)

® Fin Field-Effect Transistor (FinFETS)

& Short circuit effect
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" Differential transistor

8 Noise

® Read Static Noise Margin (RSNM)

10 Hold Static Noise Margin (HSNM)

11 Write Static Noise Margin (WSNM)

12 Activity Factor

13 Discharge

14 Feedback

15 Power Gating

16 p-channel Metal Oxide Semiconductor (PMOS)
17 Standby

18 Threshold Voltage

19 Complementary Metal-Oxide-Semiconductor (CMOS)
20 Independent Gate FinFET (Ind)

21 Noise

2 Active

Z Fully Differential

%4 Double Gate Independent Gate FinFET

% HSPICE

% Gate Channel Length (Lef)

27 Width of the source/drain region (W)

28 Thickness of the oxide film (tox)

2 Charge

%0 Reverse Short Channel Effect (RSCE)

31 Single Ended

%2 Floating Ground

33 Memory Resistor (Memristor)

34 Thermal Voltage

3 Drain-Indiced Barrier Lowerin (DIBL)

3 Sub thershold Factor

87 Voltage Transfer Characteristics (VTC)

B Hill

39 Matlab

40 Hold

41 Precharge

42 pull Down

43 front and back gates of the FinFETS are tied together (Tied)
4 Tunnel FETs (TFETS)

4 Metal-Oxide—Semiconductor Field-Effect Transistor (MOSFET)

LARA Ot;‘“‘“} f °)l'°"‘: ‘o JL’“‘ <o 63)';‘ o 50§ (e (9 tSL“LS)ﬁL;é%




