
























                                          

RN Cj Cd

Figure 1. Simple representation of a common model for a diode, where RN is a nonlinear
resistance, Cj is the junction capacitance, and Cd is the diffusion capacitance.
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Figure 2. Schematic of a diode resonator circuit, consisting of an inductor L (which has a
dc resistance of RL ), a diode (the black arrow-like object), and a resistor R. The diode
resonator is driven by the voltage V0 , and in the experiment the measured signal is VC .
Va is the voltage drop across the diode, which is modeled in the simulations.
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Figure 3. Circuit used to measure the diode capacitance. R is a 1 MΩ resistor.
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Figure 4. Measured capacitance C as a function of bias voltage D0 for an mv2101 diode.
The capacitance value is offset by 17 pF because of the capacitance of the measurement
apparatus.

                                          

V0 VC R

Figure 5. Circuit used to measure the diode reverse recovery time. Rwas a 1 kΩ resistor.
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Figure 6. The top trace is the driving signal V0 applied to the circuit of Fig. 5, while the
bottom trace is the measured signal VC. When V0 goes to 0, VC goes to -0.6 V for a short
time because of the reverse recovery effect.
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Figure 7. Simulation of the reverse recovery effect .V0 , the driving signal, is a dotted
line, while the solid line is Va , the voltage drop across the diode. The parameters were Ad

= 17 × 10-12 FV1/2   , I0 = 2 × 10-11  A , R= 1 kΩ, Vb = 0.6 V  and Aj = 1 ×10-18  C . In (a),

V0 varied between 0 and 1 V, resulting in a reverse recovery time of 37 ns, while in (b)
V0 varied between 0 and 5 V, so that the reverse recovery time was 116 ns.
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Figure 8. Onset of period doubling for the diode resonator experiment using several
different diodes (period doubling region in black). The key to the figure is in table I. The
frequency fn has been normalized so that fn =1 corresponds to the resonant frequency of
the diode resonator at 0 bias voltage.
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Figure 9. Onset of period doubling for the model of the diode resonator , with   Aj = 17 ×
10-12 FV1/2 , L = 68 mH, and the other parameters varying according to table II. The
grayscale shows the ratio of the half frequency power to the average power (between dc
and the driving signal) in the simulated version of Va , with black representing the largest
value. The frequency fn has been normalized so that  fn =1 corresponds to the resonant
frequency of the diode resonator at 0 bias voltage.
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Figure 10. Period doubling onset for the diode resonator model with a reverse recovery
time Trr = 0.  The parameters were Ad = 0 , Aj = 17 × 10-12 FV1/2, I0 = 2× 10-12 A. The

grayscale shows the ratio of the half frequency power to the average power (between dc
and the driving signal) in the simulated version of Va , with black representing the largest
value. The frequency fn has been normalized so that fn =1 corresponds to the resonant
frequency of the diode resonator at 0 bias voltage.
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Figure 11. Period doubling onset for the numerical model of the diode resonator when the
junction capacitance is constant . The parameters for this plot were Ad = -1 × 10-18 C , Aj =

17 × 10-12 FV1/2 , I0 = 2× 10-12  A, L = 1 mH. The frequency fn has been normalized so that

fn =1 corresponds to the resonant frequency of the diode resonator at 0 bias voltage.
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Figure 12. In these plots from the model, Trr is fixed at 1.2 × 10-7 s, but the resonant

frequency f0 is increased by increasing the inductor value. These plots are intended to
show how the reverse recovery time affects the period doubling region at different
resonant frequencies.   (a), L= 50 mH (f0 = 302 kHz), for (b) L = 0.5 mH (f0 = 3.02 MHz),



for (c) L = 5 µH (f0 = 30.2 MHz), and for (d) L = 0.05 µH (f0 = 300.2 MHz). The

grayscale shows the ratio of the half frequency power to the average power (between dc
and the driving signal) in the simulated version of Va , with black representing the largest
value. The frequency fn has been normalized so that fn =1 corresponds to the resonant
frequency of the diode resonator at 0 bias voltage.
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Figure 13. These plots from the model show how large values for the junction
capacitance Cj (which is proportional to Aj ) affect period doubling. The fixed parameters
were Ad = -1 × 10-18  C, I0 = 2 × 10-11  A, L= 1 mH, while for (a)  Aj = 17 × 10-12 FV1/2 (f0 =

9.5 MHz), (b) is for Aj = 17 × 10-10 FV1/2 (f0 = 950 kHz), and 11(c) is for Aj = 17 × 10-8

FV1/2 (f0 = 95 kHz). The grayscale shows the ratio of the half frequency power to the
average power (between dc and the driving signal) in the simulated version of Va , with
black representing the largest value. The frequency fn has been normalized so that fn =1
corresponds to the resonant frequency of the diode resonator at 0 bias voltage.




