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Tuned Load Power Amplifiers (TLPAs) 
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 TLPAs: Class B, Class AB, … 

𝑓0 

𝑓0 



Harmonicly Tuned Power Amplifiers-Theory 

100% Efficiency 
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𝑓0, 2𝑓0, … 

𝑓0 

Same as TL! 



High Frequency HT PAs-Theory 
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HT Gain 

HT Peaking 

 HTPAs: Class F, Class F−1, J, and High Frequency Class E 

 Only three harmonics could be controlled: 

 Device parasitic capacitance  

 Increased circuit complexity and matching losses 



High Frequency 2nd HT PAs-Theory 

6 111% Efficiency 



High Frequency 2nd HT PAs-Peaking 
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𝑉𝐷𝐷 should be in order of 
𝑉𝐵𝐷
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Lower Output Power 



High Frequency 2nd HT PAs-Complex Termination 
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𝐺𝑎𝑖𝑛 𝑃𝑒𝑎𝑘𝑖𝑛𝑔 



High Frequency 2nd HT PAs-Theory 

𝛿 =
𝜋
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𝐶𝑙𝑎𝑠𝑠 𝐽   ,  𝐶𝑙𝑎𝑠𝑠 𝐽−1   

𝜂𝐽 = 2𝜂𝑇𝐿𝑐𝑜𝑠 (
𝜋
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Class J Operation -Theory 
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Cripps, MWCL, 2009 



Class J Operation -Theory 
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Cripps, MWCL, 2009 



Class J Power Amplifiers 

 Simple Matching 

 Wide-Band Designs 

 Multi-Band/Multi-Standard Designs 

 High Frequency Potential 

 Lower Losses 

 

 Peaking 

 Lower Output Power 

 Lower Efficiency Compared to Class F 
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Wide-Band Class J power Amplifier-Theory 
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Wide-Band Class J power Amplifier-Theory 
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Lopez, IEEE APM, 2004, 2005, and 2007 



Class J Bandwidth- Clipping Contours 

1.4 -2.6 GHz 1.5 -2.5 GHz 

GaN Discrete 

28 V Supply 

BW: 1.4 - 2.6 GHz 

FBW: 60 % 

Drain Efficiency: 60 – 70 % 

Psat: 9-10 W 
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Wright, MTT, 2009 



Class J Bandwidth- Matching Pool 

GaN Discrete 

28 V Supply 

BW: 1.6 - 2.2 GHz 

FBW: 32 % 

Drain Efficiency: 55 – 68 % 

Psat: 10 W 

GaN Discrete 

28 V Supply 

BW: 0.5 – 1.8 GHz 

FBW: 113% 

Drain Efficiency: 50 – 69 % 

Psat: 10 W 
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Mimis, MTT, 2012 



Class J- Dual-Band Design 
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Fu, TCASI, 2014 



Class J- High Back-Off Efficiency 
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Andersson, MTT, 2012 



Class J- High Back-Off Efficiency 
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Andersson, MTT, 2012 



Class J Efficiency- Negative Resistance 

GaN Discrete 

30 V Supply 

f: 2.14 GHz 

Drain Efficiency: 77% 

Psat: 11.5 W 
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Moon, MTT, 2010 



Class J Efficiency- Transistor Sizing 

GaN Integrated 

15 V Supply 

f: 2.5 GHz 

Drain Efficiency: 58% 

Psat: 0.5 W 
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Rezaei, MTT, 2013 


