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Performance of Conventional Linear Power Amplifier
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Envelope Tracking Techniques
Maximizes PA efficiency by 
keeping RF transistor closer to 
saturation for all envelope 
amplitudes
Envelope Amplifier provides 
dynamic drain voltage
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In Envelope Tracking, PA is Class AB.
Input signal contains envelope and phase information.
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Envelope tracking Freescale LDMOS PA

Efficiency > 50%

Why is it ?  Can we improve even better? 

Ref: C. Hsia, et. al, “High efficiency envelope tracking overdriven class-A LDMOS power amplifier for base station applications”, 
Power Amplifier Symposium, 2008.

Pulse RF Large Signal S-parameter Measurement

Pulse Drain <-> Envelope Tracking / Envelope Elimination and Restoration
Pulse Gate <-> Envelope Injection
Pulse RF <-> TDD / TDMA 

http://www.auriga-ms.com/docs/AU4550ss.pdf
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Set new reference 
impedance:

Eqn Z0new=10

indep(Pdel_contours_scaled) (0.000 to 31.000)
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Move Marker m3 to select 
impedance value and 
corresponding delivered 
power values.

48.43Maximum 
 Power
Del ivered, 
  dBm

Del ivered Power (thin) Contours

    Simulated Load 
Reflection Coefficients

Equations 
are on the 
"Equations" 
page.

Eqn Pdel_step=0.4

Eqn NumPdel_lines=20

indep(Pdel_contours_p) (0.000 to 31.000)
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PDF !
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Summary and Future work

High efficiency envelope tracking power amplifier has been 
demonstrated
Pulse RF measurement could help understand the behaviors of 
envelope tracking power amplifier
Optimization of envelope tracking technology based on pulse 
RF measurement are to be continued!


