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Motivation 
1. A wideband power amplifier is one of the key components in 
mobile communication systems and radar systems because it is a 
key component of radio frequency (RF) front-end systems, and its 
performance occupies a dominant position in the entire system 
function. 
2. Because of the high frequency characteristics, high power, high 
efficiency, high temperature resistance, high radiation resistance, 
and other excellent characteristics, gallium nitride (GaN) 
monolithic microwave integrated circuits (MMICs) have broad 
application prospects in the microwave and millimeter wave 
bands.  

3. Compared with the distributed power amplifier, the power 
amplifier with broadband low-loss reactance matching technology 
can obtain higher power and higher efficiency. 
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Method 

The design idea and structure of a typical three-stage power amplifier 
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Method (Cont’d) 
To reduce the insertion loss, in the output matching topology of 
the power amplifier, second-order LC impedance transformation 
and busbar bias structure are used to achieve broadband low-
loss impedance matching.  
 

The layout of the output matching network 

Front In
form

 Technol E
lectro

n Eng



Method (Cont’d) 

The simulation results of the output matching network in the Smith 
chart (a) and output matching loss in the Cartesian coordinate 
system (b) 
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Method (Cont’d) 

Photo of the power amplifier installed in a metal cavity 
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The simulation and measurement results of small 
signal characteristics (IRL: input return loss) 

Major results 
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The measurement results of large signal characteristics 

Major results (Cont’d) 
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Major results (Cont’d) 
Performance comparison of power amplifiers 

Reference 
Frequency 

(GHz) 
Pout 

(dBm) 
PAE 
(%) 

Size 
(mm2) 

Duffy et al., 2019 18.5–24 36.5 28–40 8 

Din et al., 2017 17.2–20.2 40.0 38.0 – 

Northrop Grumman, 2015 18–23 38.5 30–35 10 

Qorvo, 2016 17–20 40.0 26–35 8.3 

This work 17–26.5 42.5 27–32.1 12.6 

  

Front In
form

 Technol E
lectro

n Eng



Conclusions 
1. Low loss output matching circuit structure is proposed. 

 

2. An appropriate inter-stage matching network is used to 
compensate for the gain roll-off effect of the transistor and to 
improve the gain flatness in 17–26.5 GHz. 

 

3. A GaN power amplifier with wide bandwidth, high power, and 
high efficiency is proposed. Results show that the power 
amplifier has over 42.5 dBm saturated output power in the 
frequency range of 17–26.5 GHz, with a maximum power 
added efficiency (PAE) of 32.1%. 
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