
 
 

A SURVEY OF SRAM  

PERFORMANCE ENHANCEMENTS 
 

By 

Nicholas LiCausi 

A Thesis Submitted to the Graduate 

Faculty of Rensselaer Polytechnic Institute 

in Partial Fulfillment of  the 

Requirements for the degree of 

MASTER OF COMPUTER SYSTEMS ENGINEERING 

 

 

 

 

 

 

 

Approved: 
 

_________________________________________ 
John F. McDonald, Thesis Adviser 
 

 

 

 

Rensselaer Polytechnic Institute 
Troy, New York 

July, 2007 
(For Graduation August 2007)   

 

 



ABSTRACT 

As computers have become increasingly powerful and integrate an increasing number of 

transistors, clock cycles have also improved.  Unfortunately the speed of processors has 

increased at a significantly faster exponential rate than memory.  This gap is expanding at 

an exponential rate.  If left unchecked it could be devastating to computer performance in 

the near future.  With this in mind, this thesis reviewed a number of different ways in 

which performance could be enhanced in Static Random Access Memory (SRAM). 

One possible solution this thesis reviews is the implementation of a BiCMOS 

architecture.  Two primary designs utilizing the IBM 8HP Silicon-Germanium BiCMOS 

process were compared.  It found that a straight-forward CMOS design of an unpipelined 

32 bit by 32 word single bank cache was capable of operating at roughly 11 GHz in 

simulation.  This could potentially be increased to 12 GHz by substituting different sub-

components of the SRAM.  However, this is still not as fast as certain CML 

implementations (with simulated estimates of nearly 21 GHz) that have been claimed.  

However, each of these speed enhancements comes at a cost of increased power 

consumption. 

This thesis also surveys a strategy known as 3D Wafer Level Integration.  This 

process utilizes through-silicon wafer vias that connect the active layer of two or more 

wafers.  It allows for a dramatic shortening of global interconnects and significantly 

reduces the critical path wire delays.  This translates to a significant improvement in 

access time for larger cache sizes.  Simulations conducted in this thesis predict cache 

access time reductions on the order of 40% for a 16 MB cache.  These simulations show 

that performance enhancements are directly proportionate to the size of the cache and 

larger caches show even more improvements.  Along with the reduction of delay, this 

design also showed it could simultaneously provide reduced power consumption. 

These techniques give evidence that memory, and specifically SRAM, has an avenue 

for increased performance.  Given further research in these areas memory may catch up 

to processor performance, or at least begin to close the gap. 

 


