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Goals

The main goal of this project was to design eb@4x 64bit (4 kildoyte) SRAM array singleSRAM wa
provided and all surrounding circuitry, including the read, precharge, and address decoding
mechanisms had to be designadd implementedThe final design had to be tested in its schematic
form (in Cadence Schematic and Analog Ariast)well as in layout (in Cadence Virtuoso).

Introduction

The SRAM iseralded aghe most optimized digital circuit in the semiconductor industry. The MOSIS
design rules (that ensure proper fabrication) have long been jettisoned in order to conservblgalua
space and boost packing density.
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Figurel - 6-transistor SRAM cell

The detailed functional theory behind the SRAM cell is not discussed here, but can be summarized as
follows W&H]:

At the heart of the SRAM cellisa i@ S NI SNJ f F GOK® 9 OK SyR 2F (KS I
complement of the other side. The values held at each end of the cell are tapped into by means of a

bitline (and its complement, ~bitline). These will be henceforth referred to as BL and ~Bttiredp.

The transfer of the values of the cell to the bitline are controlled by means of pass transistors at either

end, which are in turn turned on by the wordline (WL).

There are different BL and ~BL conditions that represent the process of readimgitind into the cell.
These will be discussed in a little more detail in the testing/simulation section of this report.
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Functional blocks
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Figure3 - SRAM single cell schematic
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The shematicfor the
SRAM is showon the
left, and the symbol is
shown on the right.

Figue 2 - SRAM single cell

symbol

The premade layout of the SRAM cell is shown below. It is obvious that the design has undergone
several iterations and been optimized to the extreme.
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Figure4 - SRAM mgle cell layout
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First, the SRAM cell was characterized to determine its performance and requirefieeatsleal SRAM
voltage transfer characteristi&/T Cor the Butterfly curve) is [Uyemura] shown below.
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Figure5 - Ideal SRAMurve [Uyemura]

A similar curve was obtained in the test circuit, as well.
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Figure6 - SRAM VTC

The Static Noise Margimas measured to be around 0.44 V.

In addition, the threshold voltage (VT) of several different transistorsclvasged (by varying the gate
voltages), and their effect on the SNM was studied



Designing an SRAM array at the 90nm CMOS tech node

BL and ~BL at ground, testing pull-down
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BL and ~BL at ground, testing pull-up
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BL and ~BL at VDD, testing pull-down

SNM

BL and ~BL at VDD, testing pull-up
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