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Frequency Adaptive High Efficiency Class-E Amplifier
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Abstract

This paper proposes the adaptive class-E power amplifier with maintaining high power added efficiency
(PAE) to apply RFID and wireless communication system. This switch mode amplifier is used a microprocessor
to control a resonator circuits and to maintain high efficiency in case of input frequency variation. To validate
the adaptive amplifier operation, which is a 450MHz operating frequency and a 100MHz bandwidth, the class
E amplifier is implemented. As a result, the adaptive amplifier is maintained above 60% efficiency in frequency
range and has a 74.8% maximum efficiency.
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EER (Envelope Elimination and Restoration)©]t} LINC
(Linear Amplification using Nonlinear Component) <2
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Fig. 1. Equivalent circuit of Class—E amplifier
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Fig. 3. Structure of adaptive class—E amplifier
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Fig. 4. Digital board and serial communication
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Fig. 5. Flow chart of adaptive class—E amplifier
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Fig. 6. Fabricated photograph of adaptive class—E
amplifier
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Fig. 7. Fabricated photograph of frequency detector
circuit
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Table 1. Internal clock number of measured input frequency
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Fig. 10. Photograph of adaptive class E amplifier
test environment
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430.00000 [MHz) 13.87120(dBu]
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450.00000 [MHz] 13.45210(dBn]
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470.00000 [MHz) 14.75130(dBu]
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31.10010(mA) 71.39080 [persent]
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41.81220(mh] 61.41440 (persent]
33.34210(mA) 60.05320(persent])
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