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Summary 

 

Recently, with the move towards very-low power applications, Static 

Random Access Memories (SRAMs) are operated at very-low supply 

voltages to reduce their power consumption. As a result, speed is affected, 

and data reliability becomes more vulnerable to noise imposing strict 

constraints on 6 Transistors (6T) SRAM cell design. This work focuses on 

6T SRAM cell noise margin and access time analysis and modeling in 

addition to a new optimization methodology. The thesis consists of seven 

chapters including lists of contents, tables and figures as well as list of 

references and three appendices. 

 

Chapter 1: contains thesis introduction, as well as literature review. 

 

Chapter 2: presents memory background. It focuses on the SRAM 

architecture at the system and the bit cell level. Moreover, it shows SRAM 

different modes of operation including a comparison between SRAM bit 

cell designs at weak and strong inversion regions using 65nm CMOS 

technology. 

 

Chapter 3: discusses and evaluates SRAM essential performance metrics; 

noise margin, access time, power and leakage. As well as the tradeoffs 

between these parameters facing the SRAM designer at Ultra low voltage 

cell design. 

 

 

 

Chapter 4: includes analytical modeling for SRAM noise margin 



for different modes using state space equation at sub threshold 

region. 

Chapter 5: timing analysis for read and write operations at sub threshold 

region are discussed. 

 

Chapter 6: explores the new proposed optimal design methodologies 

Chapter 7: presents the thesis conclusion and some suggested future 

work. 
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Abstract 

Static random access memory (SRAM) cell design must fulfill a robust 

operation. In addition, it needs to meet efficient cell area and high speed 

operation with low leakage while ensuring stability. As a consequence, it is 

obvious that meeting optimum design constraints for an SRAM cell needs a 

deeper understanding by the SRAM designers of the engaged trade-offs. In this 

work, we propose a methodology to model and optimize the 6T SRAM array 

operation. We model analytically the SRAM array access time for read and 

write operation at weak inversion.  

 

Meanwhile a new quantitative analysis for the read, write, and hold noise 

margin of SRAM cells when operated at near-threshold voltages is proposed 

capturing transistor short-channel effects. Using these derived equations, an 

optimal design methodology is introduced to yield the SRAM cell size at a 

certain supply voltage for best noise-margin performance and memory speed. 

Further, we have proposed a novel figure of merit (FOM) for the device 

performance used to investigate different parameters impact on SRAM 

performance. The Overall design is laid out using 65-nm CMOS technology and 

verified by SPICE simulations. 
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