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. e memristor was proposed in y - R -
Leon Chua [1] on the basis of symmetry Troy Coml oo
using the classical relationships describing Aaron Gibson LR
resistance, capacitance, inductance, charge, G 9 Joseph Padilla R
current, voltage, and magnetic flux. L L .
Theoretical circuit used for emulating learning Frequency matching LR T KICEE T
e Strukov et al. [2] reported the first physical responses in A polycephalum. The inductor and Cc=1,L=2 . . - B
realization of a memristor and a simple do=Ldi capacitor simulate biological oscillations, _the C ]V[([) _— .
model accounting for its behavior. dp = Mdq resistor attenuates the response and the memristor _
' alters the reaction from the RLC circuit. The input Lo b
. i L Symmet argument  for the and output voltages represent the stimuli and the Prot ey §
* Since this report, several applications of ezistenc:&yofa r?1emristor as a basic response respectively. Taken from [3]. vy W ML - !
memristors have been described including  circuit element. Modeled after [2] = ’ Ry .
light emitting memristors [5], memristor Methodology Frequency matching R i e i
logic boards [4] and a circuit for modeling C=2,L =2 T . 7o :
learning in primitive organisms [3]. 1. The above circuit was modeled assuming an ideal voltage y
« The modeling of a memristive learnin source as described by [3]. The output voltage was : R L
circuit is f' 9 rticular intergstlvd o tr tlhg measured across the capacitor and memristor. Note P
ot:nt'al ocpeaat'orgja of hard L; e-t?ased memristance is a function of voltage resulting in an inherently R S . gy
p . .' . 'j ! rawar nonlinear equation. Combination of first e R B LA I B
artificial intelligence. two frequencies
Hybrid memristor/transistor _ logic 2. Kirchhoff's voltage and current laws are used to determine the The above figures demonstrate the training of two memory circuits in parallel
Scientific ChaIIenges board as shown in [4]. following relationships: using sine wave voltages with LC resonant frequencies. This shows the circuit
Vc +L 1 +IR=V ( t) can respond selectively to a precise frequency which alters the capacitor’s effect.
e Altering the model in [3] to' inc]ud_e a physicall_y relevant memristor can a Results
expand the study of learning circuits implemented in hardware. crv, +H =1
e Test the circuit for uses beyond biological modeling such as programmable, \.Nhelcle: functi £ volt is th ist f th L l;geuéii'i’géng circuits are selective for their LC resonant
analog filters. , a ' unction 9 vq age, is the memristance of the q .
memristor described in [3]
Potential Applicati . V.is the voltage across the capaditor 2. These circuits isolate their respective frequencies from
otential Applications c 9 P superimposed signals.  Further research could focus on
. L . . + Lis the inductance on the inductor constructing programmable, analog filters in greater detail.
¢ Use of multiple circuits in parallel would allow for simultaneous learning and ] o
advanced signal processing. *  Tis the current through the circuit 3. Further study could extend the simulation with more realistic

+ Ris the resistance on the resistor values of inductance and capacitance and the use of the

¢ Potential to forward the field of neural networking by modeling the learning physically relevant memristor presented in [2].

process triggered by stimuli. + V(t) is the applied voltage
» Cis the capacitance on the capacitor
* Artificial intelligence implemented by various hardware elements instead of P P References
elaborate software systems.
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