Design Methodology for Low-Power-Consumption RAM IP
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Abstract

The RAM macros installed in system LSIs now have complicated logical functions and circuits to reduce power
consumption and provide high functionality. Furthermore, the LSI design flow for combining these RAM macros with
ASICs has become very complicated because the design techniques for hardware IP (e.g., RAM) and ASICs are quite
different from each other. To simplify the design flow, we have developed a RAM design methodology that consists of
the following steps:

1. Aflow for the logical function equivalence check of logical models using actual circuits

2. Adelay library generation flow developed by considering process deviation effects and interconnect crosstalk delay

3. Apower supply wiring design rule and power-drop verification flow

By using this design methodology, we can minimize differences between the designed library operation and the actual
circuit operation. It also enables us to include RAM design (i.e., hardware IP design) into an ASIC design flow with a

short turnaround time and solve the RAM macro noise margin problems. This paper describes this methodology.
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Fig.1-Logical function equivalence check flow.
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Fig.2-Delay library generation flow.
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Fig.4-Power line implementation.
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