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Abstract All-Digital Mechanism

This paper presents a newly developed all-digital
CMOS pulse-shrinking mechanism for time
measurement, aimed at enhancing time resolution » |
and improving circuit performance under process i I(’} i Inl
and temperature variations. In the previous all- 4 t
. o . . . . All-digital inverter-based pulse-varying mechanism
digital mechanism, the pulse-shrinking amount (time
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resolution) was determined by adjusting the number mt1 kn, K
of NOT gates in the inhomogeneous stage to achieve ASYCR AL RS N PR PV B
sub-gate resolution. The new mechanism introduces HrCox - Cor - He My
buffer gates to replace the original NOT gates, with Best Resolutionzgx”(m=1)
the NOT gates simply added in the inhomogeneous peeemmeeeaeaaa
stage to form these buffer gates. An analysis of the : >cm+1>c E
resolution is provided, demonstrating that the buffer- : ‘ :
based technique effectively improves resolution & ][>°E____>_f__2ff_?[>°/_[>°‘??
compared to the inverter-based approach. The all- H IG H
digital CMOS mechanism was implemented using a - h B
0.3 S-um CMOS TSMC process for performance All-digital buffer-based pulse-shrinking mechanism
evaluation. Simulation results show that the proposed r= (m+1+m%1—2> Ci (%—%) X¢
mechanism achieves significant resolution - (2, (i_kim)w
improvement with greater stability against process .
and temperature variations. Best Resolution = Xz (m=1)
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Simulated results for temperature variation
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