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ABSTRACT 

An increasing demand for high performance multi-GHz microprocessor has prompted 

research in high-speed on-chip cache memory. The difference in speed between 

processors and memory causes the processors to stall for many cycles waiting for a 

response from the memory. Hence, this work explores the use of BiCMOS technology to 

build very high-speed SRAMs at power and density levels appropriate for integrating 

this memory as an on-chip L1 cache for 3-D processor memory stack project at 

Rensselaer Polytechnic Institute, Troy, NY. 

The different components that contribute to the delay in memory access are from 

decoder circuits, word lines, data lines, sense amplifier, etc. Significant contributions to 

the delay are mainly from the decoder and driver circuits for long word and data lines. 

Reducing these delays, by using faster circuits (BiCMOS SiGe) or better line drivers 

using HBT (Hetrojunction Bipolar Transistor) SiGe, will reduce the access time 

significantly. 

BiCMOS, which integrates components from both bipolar and CMOS processes, 

offers the opportunity to design systems with the high switching speed of ECL bipolar 

circuits or the low power dissipation and high density of CMOS circuits. Memory cell in 

the present work is designed in CMOS so as to get high density and less power 

consumption and the peripherals are either ECL (Emitter Coupled Logic) of HBTs or 

BiCMOS logic.  

The initial design of the 4 Kbytes of memory bank includes 27 X 256 bits. The total 

16 Kbytes of memory will have four 27 X 256 bits memory banks. The BiCMOS 

memory is designed to have an access time less than 0.3 ns. Two different power 

supplies of 2.5 V and 1.6 V for HBTs and CMOS respectively are used for better 

reliability, noise margins and power consumption for HBTs and CMOS. 

The memory is designed in CMOS and SiGe HBT, which come as IBM 8HP 

BiCMOS process technology. The process features 0.12 µm as minimum channel length 

in MOSFET and 0.12-µm minimum emitter width HBTs.  

  


