0.22V 2MH:z Ultra-Low Voltage and High-
Performance Read-Only Memory
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This work proposes the cell array architecture and PVT variation-
tolerant peripherals for a low-voltage and high-speed ROM. The
proposed cell array architecture contains three techniques: 1. Source
Programming ROM-Cell, which overcame the data-dependent bitline
loading problem; 2. Dynamic Segmentation Shielding Structure,

”

which solves failure of reading  “1”  caused by crosstalk without
additional circuits and encoding complexity; 3. Hierarchical Bitline,
which not only narrows down leakage and paths to rise On/Off
current ratio, but also reduces the parasitic capacitance of bitlines
and supports higher-speed accesses. Moreover, the peripheral
designs of self-compensation and sensing scheme tolerates PVT
variation, making ROM reach 100% code-coverage, and contributes

to better operating speed in low voltage environment.

Finally, compared to most ISSCC papers on low voltage ROM, our
design gains 4.76X performance improvement at 0.29V, furthermore,
it reduces 58% energy consumption to reach better power efficiency
at lower 0.22V. The fact that this design meets the specifications of
some low-voltage processors in recent ISSCC papers has proven
indirectly that this work offers the best strategy for low-power and
high- performance embedded systems.
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