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Design of Subthreshold SRAM Array utilizing
Advanced Memory Cell
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Abstract

This paper suggests an advanced 8T SRAM which can operate properly in subthreshold voltage regime. The memory
cell consists of symmetric 8 transistors, in which the latch storing data is controlled by a column-wise assistline. During
the read, the data storage nodes are temporarily decoupled from the read path, thus eliminating the read disturbance.
Additionally, the cell keeps the noise—vulnerable ‘low’ node close to the ground, thereby improving the dummy-read
stability. In the write, the boosted wordline facilitates to change the contents of the memory bit. At 0.4 V supply, the
advanced 8T cell achieves 65% higher dummy-read stability and 3.7 times better write-ability compared to the
commercialized 8T cell. The proposed cell and circuit techniques have been verified in a 16-kbit SRAM array designed
with an industrial 180-nm low-power CMOS process.
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Fig. 2. Proposed 8T SRAM cell : (a) schematic, (b) bias
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Table 1. Dimension of SRAM cell transistor.
1. SRAM A EMX|AE] F7|

i

RD 8T cell Proposed 8T cell
P1, P2 220/180 220/180
N1, N2 420/180 220/180
Width/Length |~ \i5 "y 220/180 420/180
(nm/nm)
N5, N6 420/180 -
P3, P4 - 220/180

L .GND'"
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Fig. 3. SRAM cell layout.
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Fig. 4. Read status : (@) RD 8T cell, (b) proposed 8T cell.
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(@) RD 8T cell, (b) proposed 8T cell.
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