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Abstract

This paper discusses ternary logic gate, ternary D flip-flop, and ternary four—digit parallel
input/output register. The ternary logic gates consist of n-channel pass transistors and neuron
MOS( v MOS) threshold inverters on voltage mode. They are designed with a transmission function
using threshold inverter that are in turn, designed using Down Literal Circuit(DLC) that has
various threshold voltages. The vMOS pass transistor is very suitable gate to the multiple-valued
logic(MVL) and has the input signal of the multi-level v MOS threshold inverter. The ternary D
flip-flop uses the storage element of the ternary data. The ternary four-digit parallel input/output
register consists of four ternary D flip-flops which can temporarily store four-digit ternary data.
In this paper, these circuits use 3.3V low power supply voltage and 0.35m process parameter, and
also represent HSPICE simulation result
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38! 14. (a) Simulation result of the TDFF (b)
Input of the 4-digit parallel register(l;~1I)
(c) Output of the 4-digit parallel register
(Qs~Qo).
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Table 6. The performances of the TDFF and
the ternary register.

TDFF 4-digit "I‘ernary
Register
Technol CMOS n-well | CMOS n-well
echinology 0.35m 0.35m
Power supply 3.3v 3.3V
Time delay 45ns 8ns
(worst case)
9}
Power 6uW 25uW
dissipation

E 6. Ak TDFFe [11], (12199 vl
Table 6. Comparison among the proposed
TDFF, [11] and [12].
Ref, [11] | Ref. [12] P’T"ng}ed
Volitage Supply Svolts 3.3velts
Technology 2um 0.35um
Threshold Voltage | Variable Fixed Variable
(Fabrication) (Not easy) ! (Easy)
Clock pulse used
Inte;fml conve.rsion No Yes No
inary legic
Transistor count 33 73 or 78 26
Time Delay Tnsec 4.5nsec
Radix R=3 R=4 R=3
Mode Voltage Mixed current Voltage
voltage
V. Z2 8
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