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Low-Power High-Speed SRAM Circuits using Low-Swing Bit-lines

SRAM
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Abstract 200W
A novel SRAM cell architecture for low-power 600MHz  Mobile Pentium

high-speed operation is proposed that uses no low-VTH 21.6WI[4]
MOSFET's. A additional n-type MOSFET is connected PC 12w (
to the source terminals of the driver MOSFET's which ) [5]
enables write operation with a little voltage difference
between opposite bit lines. Low bit-line swing in write
and read cycles reduces the power dissipation CMOS CMOS

drastically. This technique is demonstrated in a 64-K
SRAM fabricated in a 0.35-um CMOS technology.
Power dissipation is reduced by 1/5 in write and read
cycles at 1.5V in a HSPICE simulation.
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Table
2011 0.5V  10GHz
Year 1999 | 2002 | 2005 | 2008 | 2011 | 2014
Tech.(nm) 180 | 130 | 100 70 50 35
Lg(nm) 140 | 100 70 50 30 20
Vad(V) 15 1.2 0.9 0.6 0.5 0.3
Freq.(GHz) | 1.25 | 2.1 3.5 6.0 | 10.0 | 13.5
Power(W) 90 130 | 160 | 170 | 174 | 183

Tech.: Technology Node, Lg: Gate Length of microprocessor,
Vaa: Minimum logic Vaa for lowest power,

Freq.: Frequency, Power: High-performance with heatsink
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Fig. 3 The multi-Vth dual-port memory cell
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Fig. 4 Conventional SRAM memory cell and write
operation
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Fig. 5 Half-swing bit-lines SRAM memory cell and

write operation
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Fig. 6 Low-swing bit-lines SRAM memory cell and
write operation
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Fig. 7 Energy comparison of SRAM cells

Solid line:  Write and read cycles
Dotted line: Write and write cycles

Fig. 8 Layout pattern of the SRAM cells
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Technology 0.35um CMOS 3-metal (Rohm)
Organization 256x 256 cells

Supply voltage 1.5V 25V

Core size 4.0mm?

Cell size 55.3um’

Table 2 Features of the SRAM cells
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Fig. 14 Layout pattern of 4 SRAM cells
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