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Abstract

In this paper, we designed 12Bit DAC(Digital to Analog
Converter) that applied to multiple-valued logic system to
Binary system. The proposed D/A Converter structure consists
of the Binary to Quaternary Converter(BQC) and Quaternary to
Analog Converter(QAC). The BQC converts the two input
binary signals to the one Digit Quaternary output signal. The
QAC converts the Quaternary input signal to the Analog output
signal. The proposed DAC structure can implement voltage
mode DAC that high resolution low power consumption with
reduced chip area. And also, it has advantage of the easy

expansion of resolution and fast settling time.
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Table 2. Simulation Result of 12-Bit DAC

Technology CMOS n-well 0.351 m
Resolution 12 Bit
Rising/Falling time 0.1[nsec]
Settling time 50[nsec]
output voltage swing 1.54[V]
Power supply 3.3[V]
Power Consumption 22.4[mW)]
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Table 3. Comparison of capacitors as DAC structure

DAC Conventional | » MOSDAC | DAC
chargescaling | designed by | proposed in
g DACH! martins® this paper
Cap.NO(EA) 14 15 8
Conax 128Cu 64Cu 64Cu

Cu : unit capacitance
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Table 4. Comparison of QAC Elements

Current mode

Quaternary DAC

QAC proposed in
this paper

Eilement Required | 4-2decoder : n Transistor : 1

(EA) Resistor : 3n Capacitor : n+1

Switch : 3n Resistor : 1
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