
Part 1: DC Analysis
a. The cubic circuit is flattened into the diagram below, with the nodes labeled. I connected

a 12V voltage source across the terminals. Below are the diagram and .op simulation
results:

Using Ohm’s Law, .

Similarly, I drove the terminals with a 1A current source and measured the voltage across
the current source. They produce the same results.

.

https://www.codecogs.com/eqnedit.php?latex=R_%5Cmathrm%7Beq%7D%20%3D%20%5Cfrac%7Bv_%7Bv2%7D%7D%7Bi_%7Bv2%7D%7D%20%3D%20%5Cfrac%7B12%20%5Cmathrm%7BV%7D%7D%7B0.0012%20%5Cmathrm%7BA%7D%7D%20%3D%201%20%5Cmathrm%7Bk%5COmega%7D#0
https://www.codecogs.com/eqnedit.php?latex=R_%5Cmathrm%7Beq%7D%20%3D%20%5Cfrac%7Bv_%7B000%7D%20-%200%7D%7Bi_%7BI1%7D%7D%20%3D%20%5Cfrac%7B10000%5Cmathrm%7BV%7D%7D%7B1%5Cmathrm%7BA%7D%7D%20%3D%201%5Cmathrm%7Bk%5COmega%7D#0


b. PR1 = I(R1) * V(vout).

The shape is an upside-down curve, with a maximum at . If Rload is too low,
most voltage will be wasted by R2. If Rload is too high, less current will pass through the
series circuit, decreasing the power. Since power is the product of voltage and current, the
curve is bell-shaped, with a maximum occurring when Rload = R2.

c. .dc Vin -4 4 0.01

At approximately Vin < 0.6 V, Vout = Vin. Once Vin > 0.6 V, Vout caps at 0.6 V.
Therefore, the transfer curve is initially linear but flattens for positive Vin.

https://www.codecogs.com/eqnedit.php?latex=R_%5Cmathrm%7Bload%7D%20%3D%20100%5Cmathrm%7B%5COmega%7D#0


Part 2: Transient Analysis
a. Vin = 1 V (peak)

Vin = 0.2 V (peak)



Vin = 2 V (peak)

The diode cuts off all the positive half of Vin and caps it at about 0.7 V. The higher the
Vin peak, the more the distortion, as shown in the Fourier analysis.

b.

The measured time constant is 1.00 ms.



Part 3: AC Analysis

Trasient response plot:

The solid trace is the gain, and the dashed trace is the phase shift.

At low frequencies, the gain is relatively high, and there is almost no phase shift. At high
frequencies, the gain drops significantly, almost close to 0. The phase shift is close to 180
degrees.
This is because, at low frequencies, the inductor has a low impedance (acts as a wire),
while the capacitor has a high impedance (acts as a break). The circuit essentially divides
Vin by half. At high frequencies, the L and C properties flip. Vout is almost shorted to the
ground.




