Memory Chips with Adjustable Configurations

Lizy Kurian John Department of Electrical and Computer Engineering The University of Texas at Austin Austin, TX 78712

Abstract

In this paper, we present the concept of Field Programmable Memory Cell Arrays (FPM- CAs) as the memory counterpart to Field Programmable Gate Arrays which have proved their utility in design and rapid prototyping. Principles of dynamic reconfigurability using programmable logic and programmable interconnect are incorporated into random access memories to achieve this flexibility. We first present the design of a variable width RAM (VaWiRAM) which is a simple example of a Field Programmable Memory Cell Array. The configuration of VaWiRAMs can be adjusted by setting a few configuration pins on the memory chip. A VaWiRAM reconfigurable between widths 1 and W_{max} can be constructed with the extra cost of W_{max} − 1 pass gates,^{Wmax}_2 2-to-1 multiplexers, and ⌈log_2[log_2(k) + 1]⌉ mode pins. A novel scheme to overlap the address pins with mode control pins and achieve the mode control with only one extra pin is also presented. The paper discusses the architecture of the proposed VaWiRAMs in detail, analyzes the design tradeoffs and introduces the concept of FPMCAs.

Keywords: Dynamically alterable memory configurations, Flexible Memory, Random Access Memory, Reconfigurable Memory.

* This paper is based on “WaviRAM: A Variable Width Random Access Memory Module”, by Lizy Kurian John which appeared in the Proceedings of the 9th International Conference on VLSI Design, January 1996, page number 219-224, © 1995 IEEE. A Patent application on VaWiRAMs and FPMCAs is pending. Lizy John’s research is supported by grants from the United States National Science Foundation, the State of Texas Advanced Technology Program, IBM, AMD, and Intel.