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Abstract

As SOC chips are shrinking and technology is emerging and therefore low power consumption
is the new requirement for performance analysis. SRAM which is known for its vital role in
SOC chips has two bit lines for read and write operations. As we have two additional transistor
compared to 6T SRAM which isolate the read operations. Area is larger resulting in low
memory density but has good read stability which prevent disturbance of the stored data. When
we talk about speed, 8T SRAM cells are not known for this. But by optimizing transistor size,
reducing parasitic capacitances, using faster sense amplifiers and minimizing read/write access
path can have a better performance over conventional 8T SRAM. If we manage to provide 10
femtofarad bitline capacitance with Vdd supply voltage 1.2V and sense amplifier delay of 80ps

then by calculations we can have power of 14.4mwatt. By systematically analyzing the

characteristics and implementing strategies , researchers aim to enhance the stability and
energy efficiency of the SRAM design. This endeavor underscores the significance of
evaluation and refinement in ensuring the robustness and efficacy of semiconductor

memory systems in contemporary Integrated circuits.

INTRODUCTION

We are going in depth for VLSI, very large-scale integration which involves creating circuits
by combining thousands or even millions of transistors onto a single chip. Now we should
understand what are SRAM. SRAM is a type of memory that retains data as long as power is
supplied to the circuit. Its commonly used in processors caches and other applications where

fast access to data is crucial.
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An 8T SRAM cell is a type of SRAM cell design that uses 8T transistors known for its
robustness and ability to operate at lower voltages compared to 6T SRAM cells.

Write Access Transistors (N1 and N2): Should be sized to ensure that they can overpower the
feedback inverters during the write operation.

Read Access Transistors (N3 and N4): Should be sized to minimize the read disturbance on
the stored data and ensure a fast read operation.

Inverter Transistors (N5, N6, P1, and P2): Sized to maintain stability and provide the necessary
drive strength for the read and write operations.

To ensure read stability, the read access transistors (N3 and N4) are typically isolated from the
storage nodes. The read operation should not disturb the stored data.

The write access transistors (N1 and N2) should be able to write the data into the cell without
disturbing the feedback inverters.

Proper cell and pull-up ratios are crucial for the stability and performance of the SRAM cell.
The cell ratio is the ratio of the NMOS transistor in the inverter to the NMOS access transistor,
and the pull-up ratio is the ratio of the PMOS transistor in the inverter to the NMOS access
transistor.

Ensure that the layout minimizes parasitic capacitance and resistance to achieve high-speed
performance.

A symmetrical layout helps to reduce mismatches and variations, which are critical for SRAM

stability and performance.

EXISTING SYSTEM
In the existing system a standard 8T SRAM cell is reviewed but the performance of 8T SRAM
doesn’t meet the requirement as it has larger area and decreased memory density and higher

static power consumption, lower speed than standard SRAM.

PROPSED SYSTEM

In this proposed system a modified 8T SRAM cell is configured where we have lower power
consumption by applying several power reduction techniques like body biasing, adaptive
voltage scaling, power gating etc and gained speed with optimizing transistor size, reducing

parasitic capacitances and implementing faster sense amplifiers.
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SOFTWARE SPECIFICATIONS

CADENCE VIRTUOSO

Cadence Virtuoso is a suite of software tools used for designing integrated circuits (ICs). It's
widely used in the semiconductor industry for custom IC design, including analog, mixed-
signal, RF, and digital designs. Allows designers to create and edit circuit schematics. It
supports hierarchical design, where complex circuits are built from simpler sub-circuits.
Enables designers to create the physical layout of the IC, placing and routing components to
ensure proper functionality and performance. The layout editor supports advanced features like
constraint-driven design and automated place and route. Provides tools for simulating circuit
behavior using SPICE (Simulation Program with Integrated Circuit Emphasis) and other
simulation engines. This helps designers verify that their circuits meet performance and
functionality requirements before fabrication.

Includes tools for design rule checking (DRC), layout versus schematic (LVS) checking, and
parasitic extraction. These tools ensure that the design complies with manufacturing rules and

that the layout matches the schematic.
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