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High-resistance device consisting of subthreshold-operated CMOS differential pair

Shin’ichi Asai*, Ken Ueno, Tetsuya Asai, and Yoshihito Amemiya, (Hokkaido University)

Abstract

We propose a CMOS circuit that can be used as an equivalent of resistors. This circuit uses a differential pair consisting of

diode-connected MOSFETSs and operates as a high-resistance resistor when driven in the subthreshold region. Its resistance can

be controlled in a range of 1-1000 MQ by adjusting the driving current for the circuit. For example, we realized a 123 MQ

resistor with a tail current of 1 nA. The results of the fabrication using a 0.35-um 2P-4M CMOS process technology and

measurement of the circuit are described.
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Fig. 1 Outline of resistor circuit equivalent to a resistor with

terminals 1 and 2.
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Fig. 2 Resistor circuit with biasing subcircuit.
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Fig. 3 Offset currents of resistor circuit. Offset currents A/1 and
A2 consist of common-mode offset current /cps and differential

offset current IpJFF.
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Fig. 5 Offset currents as a function of common-mode voltage
Vs for terminals 1 and 2, measured for /p = 1nA and Vgg=3 V.
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Sold line shows measured data, and dashed line shows theoretical

resistance.
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