
 

 

  
Abstract—The most widely used semiconductor memory types 

are the Dynamic Random Access Memory (DRAM) and Static 
Random Access memory (SRAM). Competition among memory 
manufacturers drives the need to decrease power consumption and 
reduce the probability of read failure. A technology that is relatively 
new and has not been explored is the FinFET technology. In this 
paper, a single cell Schmitt Trigger Based Static RAM using FinFET 
technology is proposed and analyzed.  The accuracy of the result is 
validated by means of HSPICE simulations with 32nm FinFET 
technology and the results are then compared with 6T SRAM using 
the same technology. 

 
Keywords—Schmitt trigger based SRAM, FinFET, and Static 

Noise Margin. 

I. INTRODUCTION 

HE conventional 6 transistor SRAMs  using bulk CMOS 
technology will have high leakage current, high power 

consumption and a high probability of read failure. Below the 
channel length of 100nm the 6 transistor SRAM cell is found 
to be unstable. FinFET is known to reduce the leakage 
currents and hence the high leakage current problem is 
overcome using FinFET technology. In the Schmitt trigger 
based SRAM [1] using FinFET technology, we use the 
modified Schmitt trigger circuit as a drop in replacement to 
the inverter in a 6 transistor SRAM cell. The modified Schmitt 
trigger adaptively changes the threshold of the circuit to 
reduce the probability of read failure at lower supply voltages. 

A. SRAM (Static Random Access Memory) 
The read/write (R/W) memory circuits are designed to 

permit the modification (writing) in the memory cell, as well 
as their retrieval (reading) on demand. The memory circuit is 
said to be static if the stored data can be retained indefinitely 
(as long as sufficient power voltage is provided), without any 
need for a periodic refresh operation. The data storage cell or 
the 1-bit memory cell in static RAM invariably consists of a 
simple latch circuit with stable operating points (states).  

SRAM cell basically has 3 modes of operation, 1.Hold 
mode, 2.Write mode, 3.Read mode. In the hold mode the data 
is stored in the cell and in the write mode the data is written 
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onto the cell from the bit lines and in the read mode the data is 
read on the bit lines. 

B. FinFET 
Device scaling has increased short Channel effects (SCE) 

[2], [3]. To overcome SCE, different transistor structures have 
been investigated to replace the bulk MOSFETs [4]-[8]. 
Among them, FinFETs are considered to be a promising 
candidate for scaled CMOS devices in sub-22-nm technology 
nodes. FinFETs have emerged as promising alternatives to 
bulk MOSFETs for scaled technologies because of lower short 
channel effects (SCE). Furthermore, threshold voltage (Vth) 
can be easily controlled by engineering the metal gate work 
function. Fin-type field-effect transistors (FinFETs) are 
promising substitutes for bulk CMOS at the Nano scale. 
FinFETs are usually double-gate devices but can also be multi 
gate. The two gates of a FinFET can either be shorted for 
higher performance or independently controlled for lower 
leakage or reduced transistor count. This gives rise to a rich 
design space. FinFETs have been proposed as a promising 
alternative for addressing the challenges posed by continued 
scaling i.e. instability and high leakage current. Fabrication of 
FinFETs is compatible with that of conventional CMOS, thus 
making possible very rapid deployment to manufacturing. Fig. 
1 shows the structure of a multi-fin FinFET [9]. The FinFET 
device consists of a thin silicon body, the thickness of which is 
denoted by TSi, wrapped by gate electrodes. The current flows 
parallel to the wafer plane, whereas the channel is formed 
perpendicular to the plane of the wafer [9]. Due to this reason, 
the device is termed quasi-planar. The independent control of 
the front and back gates of the FinFET is achieved by etching 
away the gate electrode at the top of the channel. The effective 
gate width of a FinFET is 2nh, where n is the number of fins 
and h is the fin height. Thus, wider transistors with higher on-
currents are obtained by using multiple fins. The fin pitch (p) 
is the minimum pitch between adjacent fins allowed by 
lithography at a particular technology node. Using spacer 
lithography, p can be made as small as half of the lithography 
pitch. 

 

 
Fig. 1 General multi-gate structure 
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