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Abstract 

 

 

SRAM design in deep submicron regime is riddled with multiple issues due to 

increasing device variability, near-threshold and sub-threshold region of operation and 

increasing on-chip capacity. SRAM cell is normally designed with minimum possible device 

size to minimize area. This results in large variability amongst devices and thus affects the 

stability parameters of the SRAM cell. Furthermore, in System on Chip (SoC), wherein 

memory plays an important role, there is a need to operate at lowest possible supply voltage 

in order to minimize the power consumption. To enable a lower minimum functional voltage 

(Vmin), all components of SoC should be functional at targeted Vmin. SRAM comes in the 

critical path of this requirement. It is thus important to ensure error free operation of the 

memory.  

This issue of error free operation of memory has been addressed by using multiple 

design strategies. Designing a larger SRAM cell helps to reduce variations and increase the 

stability. However, area penalty associated with this approach limits its usage. Use of more 

than six transistors to design SRAM cell has been shown to help increase stability [1]. This 

also comes with an unacceptable area overhead for applications where large capacity memory 

is required. Use of Error Correcting Code (ECC) is widely used to detect and correct errors in 

memory [2] [3]. However, correction of multi-bit failures is difficult to achieve. Multiple 

assist schemes and design strategies has been used to increase the stability of memory cell [4] 

[5].  Assist schemes help to achieve a robust read or write operation and come at a cost of 

Power, Performance and Area (PPA) overhead. Worst-case design approach results in 

excessive margin at typical Process, Voltage and Temperature (PVT). New design strategies 

are needed for a robust and low energy operation of the memory.  



 
 

 In order to have a robust memory operation we need to ensure that the design is 

capable of detecting and correcting failures. This capability is desired with minimum loss in 

area power and performance. To avoid a failure, we need to ensure a robust design with assist 

circuits that do not penalize the PPA significantly. Low voltage operation of the memory may 

induce significant multi-bit error count. Margin failure in memory due to ageing, dynamic IR 

Drop or substrate noise may also result in multi-bit failures. Hence, we need to design a 

simple and robust correction mechanism.  

 This work provides a scheme for the run-time error detection and correction in 

SRAM. An error can be caused either due to an incorrect write or an incorrect read operation. 

The proposed solution applies correction mechanism in place with negligible impact on the 

memory throughput. This correction mechanism is also used to reduce the operational 

minimum voltage (Vmin). However, this does not detect the read failures due to insufficient 

static noise margin (SNM). This issue is addressed through the proposed read assist scheme 

that ensures the read stability of the memory cell. This work also proposes a write assist 

scheme, where the assist is applied for only those PVTs where they are needed. This helps to 

avoid power consumption at other PVTs where the assist is not needed. This also helps to 

avoid excessive electrical stress at higher supply voltages due to assist scheme and ensures 

operation within reliability limits. 
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