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Characteristics Analysis of Class E Frequency Multiplier using
FET Switch Model
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Abstract

This paper has presented research results for the switching mode class E frequency multiplier that has simple
circuit structure and high efficiency. Frequency multiplication is coming from the nonlinearity of the active
component, and this paper models the FET active component as a simple switch and some parasitics to analyze
the characteristics. The matching component parameters for the class E frequency doubler have been derived
with modeling the FET as a input controlled switch and some parasitics. A circuit simulator, ADS , is used
to simulate the output voltage and current waveform and efficiency with the variation of the parasitic values.
With 2.9GHz input and 2V bias, the drain efficiency has been decreased from 98% to 28% with changing
the parasitic capacitance from OpF to 1pF at 5.8GHz output, which shows that the parasitic capacitance CP
has the most significant effect on the efficiency among the parasitics of FET.

Key words : Frequency Multiplier, Switch Model, Class E, Frequency doubler, Switch model
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Fig. 1. A output circuit of class E frequency
multiplier using FET switch model.
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Table 1. Design values of class E frequency doubler
using Matlab.

Class E Frequency Doubler
5.8GHz, 2V, 0.1W
= Quc=5 Q=10 Quc=20
C (pF) 0.109 0.109 0.109
R (Q) 23.072 23.072 23.072
L (nH) 0.730 0.730 0.730
Cs (pF) 0.119 0.059 0.030
Ls (nH) 6.331 12.662 25.324
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Table 2. Simulation results of designed class E
frequency doubler.
Class E Frequency Doubler Fi=2.9 GHz, Rs=0 ohm, Cp=0 pF
5.8GHz, 2V, 0.1W
PE Qed | Qelo | Qe 5
Vie (V) 2 2 2 g 1
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Fig. 5. Efficiency variation with parasitic values.
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