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CONCEPT



THEORY 

• Realize the input voltage as flux (φ)

→ Integrator

• Emulates the memristive response

→ remotely control a variable resistor

→ Light Dependent Resistor 



OPTOCOUPLER

Fig. Voltage/conductance characteristics of the Silonex NSL-32.



OPTOCOUPLER

• Ensure optocoupler operate in linear region

→ Summing Op-amp

• Minimize current draw from the input signal

→ Inverting Buffer



BLOCK DIAGRAM



BLOCK DIAGRAM
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SIMULATION





1) 𝑉1(𝑡) = 𝑉 ∗ sin(𝑤𝑡)

2) 𝑉2(𝑡) = −
𝑅2

𝑅1
∗ 𝑉1(𝑡)

3) 𝑉3(𝑡) = −
1

𝑅3∗𝐶1
∗ 𝑉2 𝑡 ∗ 𝑑𝑡

4) 𝑉4 𝑡 = −
𝑅9

𝑅5
∗ 𝑉3 𝑡 −

𝑅9

𝑅8
∗ 𝑉𝑜𝑓𝑓𝑠𝑒𝑡

V1 V2 V3

V4

𝑉4(𝑡) =
𝑅9𝑅2𝑉

𝑤𝑅5𝑅3𝑅1𝐶1
∗ 𝑐𝑜s(𝑤𝑡) −

𝑅9

𝑅8
∗ 𝑉𝑜𝑓𝑓𝑠𝑒𝑡



V1 V2 V3

V4

𝑉4(𝑡) = −
𝑅9𝑅2𝑉

𝑤𝑅5𝑅3𝑅1𝐶1
∗ 𝑐𝑜s(𝑤𝑡) −

𝑅9

𝑅8
∗ 𝑉𝑜𝑓𝑓𝑠𝑒𝑡

𝑊(𝑡) = 0.3 ∗ (0 −
𝑅9𝑅2𝑉

𝑤𝑅5𝑅3𝑅1𝐶1
∗ 𝑐𝑜s 𝑤𝑡 +

𝑅9

𝑅8
∗ 𝑉𝑜𝑓𝑓𝑠𝑒𝑡) + 0.11



V1 V2 V3

V4

𝑊(𝑡) = 0.3 ∗ (0 −
𝑅9𝑅2𝑉

𝑤𝑅5𝑅3𝑅1𝐶1
∗ 𝑐𝑜s 𝑤𝑡 +

𝑅9

𝑅8
∗ 𝑉𝑜𝑓𝑓𝑠𝑒𝑡) + 0.11

V = 1V                    w=2π
𝑉1(𝑡) = 1 ∗ sin(2𝜋 ∗ 𝑡)



IMPLEMENTATION





RESULTS



SIMULATION

Fig. Voltage/Current wave form at V1



SIMULATION

“If it’s pinched, it’s a memristor” – Chua, Leon



ACTUAL



ACTUAL



ACTUAL



ACTUAL



ACTUAL
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QUESTIONS?


