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( Adaptive Design Techniques for High-speed Toggle 2.0 NAND Flash
Interface Considering Dynamic Internal Voltage Fluctuations )
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Abstract

Recently, NAND Flash memory structure is evolving from SDR (Single Data Rate) to high speed DDR(Double Data
Rate) to fulfill the high performance requirement of SSD and SSS. Accordingly, the proper ways of transferring data that
latches valid data stably and minimizing data skew between pins by using PHY(Physical layer) circuit techniques have
became new issues. Also, rapid growth of speed in NAND flash increases the operating frequency and power consumption
of NAND flash controller. Internal voltage variation margin of NAND flash controller will be narrowed through the
smaller geometry and lower internal operating voltage below 1.5V. Therefore, the increase of power budge deviation limits
the normal operation range of internal circuit. Affection of OCV(On Chip Variation) deteriorates the voltage variation
problem and thus causes internal logic errors. In this case, it is too hard to debug, because it is not functional faults. In
this paper, we propose new architecture that maintains the valid timing window in cost effective way under sudden power
fluctuation cases. Simulation results show that the proposed technique minimizes the data skew by 379% with reduced
area by 20% compared to using PHY circuits.
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Fig. 1. Typical architecture of SSD.
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