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A Novel Dynamic Programming Circuit with High-Performance
CMOS Current-Mode

DAI Li, ZHUANG Yiqi, JING Xin, DU Yongqgian, TANG Hualian, LI Zhenrong
(School of Microelectronics, Xidian University, Xi’an 710071, China)

Abstract: A current-mode winner-take-all/loser-take-all ( WTA/LTA) circuit is presented to
improve the calculation speed and precision of dynamic programming (DP) circuit for optimization
in network-on-chip. A regenerative circuit is designed to amplify the difference of input currents
and to accelerate the comparison, and hence the resolution and speed for current comparison is
improved. The output current of the proposed WTA/LTA circuit is selected to reduce the
propagation error caused by mismatch, and to improve the precision of output. Simulation results
with TSMC 180 nm technology and 1.3 V power supply show that the proposed WTA/LTA
design provides a resolution of 1 nA and a precision of 99.5% with high speed and low power.
Comparisons between an 8-node dynamic programming circuit that uses the proposed circuit as a
basic computational unit and an unimproved DP circuit under the same simulation condition show
that the computation delay of the former is reduced about 60%, and precision is improved about
80%.
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