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Practical Implementation of Memristor Emulator Circuit on
Printed Circuit Board
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Abstract

In this paper, we implemented memristor emulator circuit on Printed Circuit Board (PCB) and observed the
inherent pinched hysteresis characteristic of memristors by measuring the emulator circuit on PCB. The
memristor emulator circuit implemented on PCB is composed of simple discrete devices not using any
complicated circuit blocks thus we can integrate the memristor emulator circuits in very small layout area on
Silicon substrate. The programmable gain amplifier is designed using the proposed memristor emulator circuit
and verified that the amplifier’s voltage gain can be controlled by programming memristance of the emulator
circuit by circuit simulation. Threshold switching is also realized in the proposed emulator circuit thus
memristance can remain unchanged when the input voltage applied to the emulator circuit is lower than
VREF. The memristor emulator circuit and the programmable gain amplifier using the proposed circuit can be
useful in teaching the device operation, functions, characteristics, and applications of memristors to students
when thet cannot access to device and fabrication technologies of real memristors.
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Table 1. List of components in the memristor emulator
circuit in Figure 1(a).
I L ¥ K@) HE2E dEdolE 3
Age 27 25
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TG(NMOS) | ALD116PAL Advanced Linear
Devices
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Devices
NMOS made in
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Devices
Ci 5uF Electrolytic capacitor
Co 0.47uF Electrolytic capacitor
D 1N4729A Zener Diode
Comparator made in
COM,COMz| TLO82CP
Texas Instruments
Resistor with 5%
R 1KQ o
variation
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