Joumal of the KIECS. pp. 159-164 vol. 11, no. 2, Feb. 29 2016, t. 70, pISSN 1975-8170 | eISN 2286-2189
Regular paper http://dx.doi.org/10.13067/JKIECS.2016.11.2.159

Voltage Scaling 7|9+e] #18 HFwEe 3= 47

* zo* o* Ao * % * %k
oAl - A& - =dY - =25Y - 348

Design of Low Power Current Memory Circuit based on Voltage Scaling
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ABSTRACT

A wireless communication system is required to be implemented with the low power circuits because it uses a battery having a
limited energy. Therefore, the current mode circuit has been studied because it consumes constant power regardless of the frequency
change. However, the clock-feedthrough problem is happened by leak of stored energy in memory operation. In this paper, we suggest
the current memory circuit to minimize the clock-feedthrough problem and introduce a technique for ultra low power operation by
inducing dynamic voltage scaling. The current memory circuit was designed with BSIM3 model of 0.35um process and was operated
in the near-threshold region. From the simulation result, the clock-feedthrough could be minimized when designing the memory MOS
Width of 2um, the switch MOS Width of 0.3um and dummy MOS Width of 13um in 1MHz switching operation. The power
consumption was calculated with 3.7uyW at the supply voltage of 1.2 V, near-threshold voltage.
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Table 1. The current memory performance
according to a change in dummy MOSFET

(sampling current : 26.7nA)

Memory/Switch |Dummy MOS| TPl | TP2 | TP3
MOS Width [pm] | Width [gm] | Al | [nA] | [nA]
2/03 5 267 | 663 | 1248
2/03 7 267 | 11.87 | 16.77
2/03 9 267 | 1688 | 21.37
2/03 11 267 | 21.04 | 2414
2/03 13 267 | 267 | 267
2/03 15 267 | 32.18 | 29.85
2/03 17 267 | 3404 | 31.78
2/03 19 267 | 3692 | 3498
2/03 21 267 | 3894 | 37.01
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