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Abstract

The Multi-Threshold CMOS (MTCMOS) technology provides a solution to the high performance and low power design
requirements of mobile computing applications. In this paper, we (i) motivate the post-mask-tooling performance
enhancement technique combined with the MTCMOS leakage current suppression technology, and (i) develop a practical

" MTCMOS ASIC design methodology which fine-tunes and integrates best-in-class techniques and commercially available
tools to fix the new design issues related to the MTCMOS technology. Towards validating the proposed techniques, a
Personal Digital Assistant (PDA) processor has been implemented using the methodology, and a 0.18um process. The
fabricated PDA processor operates at 333MHz which has been improved about 23% at no additional cost of redesign and
masks, and consumes about 2uW of standby mode leakage power which could have been three orders of magnitude larger
if the MTCMOS technology was not applied.
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Fig. 11. Power management module.
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Fig. 15. A layout example with placed CCSs.
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Fig. 16. Photograph of the chip.
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Table 2. Chip features.

Chip size 5mm x 5//mm
CCS width (total) 18mm
Process 0.18um 5-metal CMOS
Gate count 1914895
Power dissipation 270mW
E 3 29 Mo Axdld ot M5 A
Table 3. Performance enhancement due to threshold
voitage scaling.

. Speed | Lot (UA) | Lot (A)
Implementation Ve (V)| (\rr ) | (ocs of) | (OCS on)
Non MTCMOS | 045 270 30

045 262 1.0 80
MTCMOS 0.38 285 10 531
0.3 333 11 6437
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