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ABSTRACT: Static Random Access Memory (SRAM) is an important semiconductor memory widely used for high-
speed applications. It is designed using MOSFET technology because of its low power consumption compared to
bipolar transistor technology. Bipolar circuits generate more heat, which limits integration and makes them less suitable
for modern designs. The basic SRAM cell initially consists of four transistors, but additional transistors are required for
proper read and write operations. This results in the commonly used six-transistor (6T) SRAM cell. The 6T design
provides better stability and significantly reduces static power consumption. In contrast, the 4T SRAM cell has
continuous current flow, which increases power dissipation. Although the 4T design offers higher density, it introduces
fabrication complexity due to the use of resistors. These resistors require additional processing steps and precise design
considerations. Advanced SRAM cells such as 8T and 10T are used to improve functionality and performance. These
designs support features like multiple ports and better read stability. CMOS technology is preferred in SRAM design to
achieve very low power consumption. This is especially important as memory sizes continue to increase in modern
systems. Efficient power usage helps in reducing heat generation and improving reliability. Overall, SRAM designed
using MOSFETs provides high speed, low power consumption, and scalability, making it ideal for modern electronic
applications.
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L. INTRODUCTION

The performance of modern high-performance computing (HPC) systems heavily depends on the efficiency of cache
memory. A significant portion of a microprocessor’s die area is dedicated to on-chip memory to reduce the latency
between the CPU and external storage. This helps in improving overall system speed and performance. Although
DRAM provides high density for bulk storage, it is not suitable for cache memory due to its need for periodic
refreshing, which slows down operation. As a result, SRAM is widely used in L1 and L2 caches because of its faster
speed and simpler control mechanism. With technology scaling down to 90nm, several challenges arise in SRAM
design. Increased leakage current leads to higher power consumption even during idle conditions. Additionally, process
variations during manufacturing can cause instability in SRAM cells, making them prone to data errors. This project
focuses on designing and optimizing SRAM cells to achieve better read stability and write efficiency. The goal is to
maintain reliable performance while reducing power consumption, addressing the constraints of modern System-on-
Chip (SoC) architectures.

II. RELATED WORK

Previous research in SRAM design has mainly focused on improving speed, stability, and power efficiency in deep
submicron technologies. Traditional memory systems relied on DRAM due to its high density, but its need for periodic
refreshing limited its use in high-speed cache applications. This led to the adoption of SRAM as the preferred memory
for on-chip caches because of its faster access time and simpler control logic. Early SRAM designs, particularly the 4T
cell, provided advantages in terms of area and density. However, they suffered from higher power consumption due to
continuous current flow. The presence of resistors also increased fabrication complexity and reduced reliability. To
address these limitations, the 6T SRAM cell was introduced, which eliminated static current flow and significantly
improved stability and power efficiency. As a result, 6T SRAM became the standard choice in modern VLSI
systems.With the scaling of CMOS technology to 90nm, several challenges such as leakage current, short-channel
effects, and process variability have emerged, affecting SRAM reliability and performance. These issues become more
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critical in large memory arrays, where even small variations can cause instability. Researchers have focused on
improving parameters like Static Noise Margin (SNM) to ensure stable read and write operations. Recent advancements
include the use of 8T and 10T SRAM cells to enhance read stability and enable additional features like multi-port
access. Moreover, various optimization techniques such as transistor sizing, leakage reduction, and efficient layout
design are widely used to improve overall performance. These efforts aim to develop SRAM designs that are low-
power, high-speed, and reliable for modern System-on-Chip (SoC) applications.

III. METHODOLOGY

The proposed methodology for SRAM design follows a structured and hierarchical approach using Cadence Virtuoso in
GPDK 90nm technology. Initially, the design begins at the transistor level by properly sizing the 6T SRAM cell to
achieve a balance between stability, speed, and power efficiency. At the cell level, the schematic of the SRAM cell is
designed and verified for correct functionality in hold, read, and write operations, and after successful validation, it is
converted into a symbol to enable hierarchical integration. Pre-layout simulation is then performed using the Spectre
simulator to analyze performance parameters such as delay, voltage levels, and power consumption. Following this, the
layout design is created using the Virtuoso Layout Editor while strictly following GPDK 90nm design rules to
minimize area and parasitic effects. Physical verification steps such as Design Rule Check (DRC) and Layout Versus
Schematic (LVS) are carried out to ensure correctness and manufacturability. After verification, parasitic extraction is
performed to include real-time resistances and capacitances, and post-layout simulation is conducted to observe
performance degradation and ensure reliable operation. Additionally, the methodology includes integration of SRAM
cells into rows and complete memory blocks along with decoders and sense amplifiers to form the full SRAM
architecture. Simulation strategies such as DC analysis are used to calculate Static Noise Margin (SNM), while
transient analysis evaluates read and write delays, and parametric analysis under different temperature conditions is
performed to test robustness. This complete design flow ensures that the SRAM cell is stable, efficient, and suitable for
modern VLSI applications.
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Fig.1 Block Diagram Of 6t Sram Using Cadence Virtuoso Gpdk 90nm Technology

The Fig.1 represents the block diagram of a 6T SRAM memory architecture. It shows how address inputs are decoded
by the row decoder to activate specific word lines, allowing access to a particular memory cell in the SRAM array. The
write enable signal and data input are processed through the write circuitry to store data into the selected cell. During
read operation, the stored data is sensed by the sense amplifier and then passed through the output buffer to produce the
final data output. The control logic coordinates all operations, ensuring proper timing and synchronization between read
and write processes, making the system efficient and reliable.
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IV.EXPERIMENTAL RESULTS

The 6T SRAM designed using Cadence Virtuoso in GPDK 90nm technology demonstrate high stability, speed, and
power efficiency. The cell achieves a strong Static Noise Margin (SNM) of 420 mV in hold mode and 210 mV in read
mode, ensuring reliable data retention. Transient analysis shows fast operation with a read access time of 185 ps and
write time of 120 ps, indicating high-speed performance. Power analysis reveals low leakage current of 15 nA per cell
and moderate dynamic power of 2.4 mW at 1 GHz. The design successfully passes all functional tests, including
read/write operations and disturbance checks, without data corruption. Additionally, it performs reliably across all
process corners and temperature variations, confirming robustness and suitability for modern memory applications.
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Fig.2.3 Output Of Drc(Design Rule Check) Fig.2.4 Output Of Lvs(Layout Vs. Schimatic)

Fig.2 shows the results of 6T SRAM Using Cadence Virtuoso GPDK 90nm Technology , Fig.2.1Schimatic Diagram of
6T SRAM, Fig.2.2 Layout Diagram of 6T SRAM, Fig.2.3 Output of DRC, Fig.2.4 Output of LVS
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V. CONCLUSION

The design and implementation of the 6T SRAM using Cadence Virtuoso in GPDK 90nm technology successfully
demonstrates a balance between speed, stability, and power efficiency. The proposed SRAM cell achieves strong data
retention with high Static Noise Margin, ensuring reliable operation during read and holds conditions. The design
exhibits fast read and write access times, making it suitable for high-speed memory applications. Power analysis
confirms low leakage and optimized dynamic power consumption, enhancing overall efficiency. The schematic and
layout designs are verified through DRC and LVS, ensuring correctness and fabrication readiness. Functional testing
validates accurate read/write operations without data corruption or disturbance. The system performs reliably across
various process corners and temperature variations, proving robustness. The hierarchical design approach improves
scalability for larger memory arrays. Overall, the project highlights the effectiveness of Cadence tools in VLSI design
and verification. Hence, the proposed 6T SRAM design is efficient, reliable, and well-suited for modern integrated
circuit applications.
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