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Design of ternary current-mode CMOS Schmitt inverter based on HE map
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Abstract: Based on the threshold-arithmetic algebra system and guided by HE map, the threshold
controllable switch of Schmitt inverter is analyzed, and the ternary current-mode CMOS Schmitt inverter is
designed. The simulation results of Hspice show that the designed circuit has correct logic function and
good transient characteristics. This circuit design not only makes the design of the threshold-arithmetic
algebraic system further improved, but also makes the design of the ternary Schmitt inverter more simple
and intuitive.
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Fig.1 HE map of two variates ternary threshold-arithmetic function F(x)
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(a) high/low threshold-arithmetic operation (b) double threshold-arithmetic operation

Fig.2 Basic threshold-arithmetic unit circuit based on the current-mode CMOS
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Fig.4 Ternary current-mode CMOS inverter based on HE map
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Fig.5 Ternary current-mode CMOS Schmitt inverter based on HE map
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Tablel Ternary current-mode CMOS Schmitt inverter based on HE map
type number of CMOS devices average power consumption/uW
three-value current CMOS Schmitt inverter 27 /
based on switch-signal algebra system-1
three-value current CMOS Schmitt inverter
based on switch-signal algebra system-2
three-value current CMOS
Schmitt inverter based on HE map

19 104.7

18 97.6
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