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Amplifier Classes, General Characteristics ILast
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Classical Amplifier Classes A, AB, B, C Iload
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Amplifier Classes Conduction Angle Vcontrol
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Comparison of Amplifier Classes



Ruhestrom Bias point USteuer Relative Leistung zu Class-A Betrieb - Bei Vollaust. - Bei -3dB Anst. Mittlerer Strom - Ohne Signal - Bei Vollausst. - Bei -3dB Anst Wirkungsgrad - Bei Vollausst. - Bei -3dB Anst. Linearität Geeignet für Modulationen:
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50% 70% 25% 52% sehr gut mittel QAM, Digitale Hochstufige Modulationen mit digitale Modulawenig Stufen tionsverfahren z.B. 8-PSK in GSM z.B. 64QAM in LTE



Ungefähre Angaben, schwanken in der Realität 6
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Harmonics Amplitudes of Amplifier Classes Fundamental (1st Harmonic)
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Amplifier Classes: Filtering of Fundamental Frequency Voltage Supply (+27V)
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Highly Efficient Amplifier Classes - D, E, F, S  Amplifiing Element operates in Switching Mode  States:  Device is fully switched – Current through device is maximal but Voltage at device is zero – There is no loss power!  Device is fully open – Voltage at device is maximal – but Current through device is zero – There is again no loss power!  Highly Efficient Operating Mode:  Classes are different by their termination (complex load) of the harmonics  More complicated amplifier architectures are necessary to amplify modulations with amplitude variations  Very high efficiency also for small signal operation of the amplifier (good back-off efficiency) 9
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Class-E Example



IEEE WAMI, Florida, 2004
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Class-S Example - Functional Principle+
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Class-S Amplifier Architecture Overview final stage switch mode amplifier
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Switch mode - theoretical peak efficiency can reach 100% !



(78% on Class-AB) 12
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Efficiency projection for Crest factor reduced UMTS Signal
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GaN device technology enables new architectures! 13



Institut für Hochfrequenztechnik IHE und Elektronik



Efficiency Evolution Overview for Single Band Amplifiers Today 2007
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DC Versorgung



in parallel required: enhancement and concept related optimization of linearisation algorithms
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