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Abstract

Low power circuit techniques have been developed to realize the highest possible performance of
embedded SRAM at 1V power supply with 0.5 single threshold CMOS technology in which the
unbalance between NMOS and PMOS threshold voltages is utilized to optimize the low power
CMOS IC design. To achieve the best trade-off between the transistor drivability and the
subthreshold current increase, the ground potential of memory array is raised to suppress the
subthreshold current. The problems of lower cell stability and bit-line delay increase due to the
enhanced array ground potential are evaluated to be controlled within the allowable range by careful
circuit design. 160ME, 128kb embedded SRAM with 3.4ns access time is demonstrated with the power
consumption of 14.8mW in active and 21.44 in standby mode at 1V power supply.
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E: 1. 05m A3 CMOS 4A} parameters
Table 1. Device parameters of 05um low-
power CMOS technology.

mﬁe PMOS NMOS
Idsat BuA/pm 15uA pm
Vdsat 454mV 430mV
Vth 30mV 200mV
Leff 054m 054m
Oxide thickness P0A DA
Supply voltage I\Y% v
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Simplified circuit model for memory cell
stability evaluation.
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Table 2. Comparison of analytic calculation
and simulation results for the
evaluation of memory cell stability.
Vi 200mV 100mV | 300mV
4t lps | 200ps | 300ps | 1ps lps
Cn (AARD SL3F | S48fF | 567F | 450fF | 599F
&A1 812HQm) 1260f | 1330f | 139f | 1218f | 13.06f
Cn WA | 507F | %B6F | 582(F | 455(F | 58.3F
AEHeI) | iy | 342(F | 49MF | B8F | BEF | BH6F
V. 128kb W&EE SRAMS sz MA|

g4 71E3F CMOS  £AFEAL NMOS 9
PMOS 7F] #F-553(drivability)d] & 2jo]&
7 A} webd AHA 2 Aol & d3de vAe
F83| 205 NMOS EA¢ 9&3ies dAlske A
o] F83l7 H& PMOS F934+S subthreshold
AFel A< Ak FEES Ik

Address buffer

predecoder output

J8 8. AA¥ 3& 7y 9 oj=dx wse}
EENSET

Address buffer and predecoder designed
by low power circuit technique.

a8 83 Qi FoseRTA Y By g

Fig. 8.
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Fig. 9. Schematic of sense amps and output
buffer.
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Fig. 10. Spice simulation results for (a) read

cycle (b) control signals for read access
(c) write cycle
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