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6T vs. 8T Bit-cell
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e 8T cell is a good low-voltage alternative at the
expense of larger area

— e.qg. 40% larger cell area
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Goal: High-density standard 6T bit-cell with peripheral

assist circuits for low-voltage operation



Outline

e Array architecture

e Peripheral assist circuits

e Test chip measurement results
e Conclusions



Array Architecture
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Array Architecture
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Array Architecture
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Short BLs for Read Disturb
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Local R/W Circuit Area Impact

Substrate Contact Strips
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Voltage Boosting for Write-ability
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Read Access Time Improvement
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Read Access Time Improvement
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Read Access Time Improvement
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Read Access Time Improvement
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Simulated Read/Write Waveforms

1) Boosted signals aligned to the negative edge of the clk

2) During read, clmnSel is turned on after a short delay,
exposing bit-cell to a smaller capacitance
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Simulated Read/Write Waveforms
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Simulated Read/Write Waveforms

1) Boosted signals aligned to the negative edge of the clk

2) During read, cimnSel is turned on after a short delay,
exposing bit-cell to a smaller capacitance
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Test Chip Summary

28nm Low Standby
Power CMOS Process

0.12um? 6T bit-cell

Die size: 2.3mm x 2.3mm §i§

Voltage Range: 0.6 to 1V
Module Size: 128kbit
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Test Chip Summary

e 28nm Low Standby
Power CMOS Process

e 0.12um? 6T bit-cell

e Diesize:2.3mm x 2.3mm
e \/oltage Range: 0.6 to 1V
e Module Size: 128kbit
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SRAM blocks in this work are also
used in a separate DSP chip:
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Measured Performance

Performance scales from 400MHz to 20MH:z
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Measured Bit Error Map
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Proposed techniques extend operating voltage range
from 0.9V to 0.6V 22




Conclusions

e 28nm 6T SRAM constructed with high-
density 0.12pum? bit-cell

e 0.6V operation is achieved through
peripheral assist circuits

e Area-efficient alternative to the 8T SRAMs
for low voltage systems
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