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Motivation 

With the rapid development of the fifth-generation (5G) wireless 
network technology, the design of Doherty power amplifier (DPA) has 
become one of the key technologies in the field of wireless 
communications. However, traditional methods for designing DPAs 
are often theoretically complex and difficult to implement, limiting their 
widespread application. Therefore, a simple and universally applicable 
design method for DPAs is needed to meet the growing market 
demand. 
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Main idea 
This paper proposes a novel design method for DPAs by traversing the 
parameters of the DPA’s output matching network to find a parameter 
solution space that achieves high efficiency. Based on this parameter 
solution space, the output matching network of carrier power amplifier 
(PA) (OMNc), the output matching network of peaking PA (OMNp), and 
post-matching network (PMN) of the DPA are designed separately, and 
combined together to achieve Doherty’s functionality. This method is 
suitable for different types of DPA designs, demonstrating strong 
universality, with a clear and concise design process that is easy to 
understand and master. 
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Basic principle 
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DPA’s principle is to increase the 
impedance of the carrier amplifier at 
the current source plane at the power 
back-off (OBO) level, causing the 
carrier PA voltage to saturate early, 
thus increasing the efficiency. 

       OBO state: Peak PA is just 
turned on, and carrier PA is not 
saturated. 
       Saturation state: Peak PA is just 
turned on, and carrier PA is not 
saturated. The OBO level is changed 
by changing the current ratio of the 
two PAs. 

The efficiency curve of the DPA 
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Parameter solution space 
acquisition 

Determine the maximum 
current ratioζand optimal 
impedances of the two PAs 
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At the OBO state, the fundamental impedance of ZC is in the 
continuous class-J mode. Therefore, the designed DPA can achieve 
high efficiency at both saturation and OBO states. 

Parameter solution space 
acquisition 

Fig. 3  Theoretical trajectories of ZC (a) and ZP (b) from the output OBO to the 
saturation level across the working frequency band. 
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Selecting parameters such that the phase parameter varies 
linearly with frequency 

Parameter solution space 
acquisition 

Fig. 5  Theoretical θC of OMNc over the working frequency band (a) and 
theoretical θP of OMNp over the working frequency band (b) 
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Selecting the parameters of each 
frequency point within a frequency 
band in the solution space  

By simulating the ideal DPA based on 
the selected parameters in the ADS 
simulation software, it can be found 
that high efficiency can be achieved at 
both the saturation and OBO states. 

The ideal efficiency curve 

Parameter solution space 
acquisition 
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Design  
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Design  
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Major results 
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Major results 
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Conclusions 

In this paper, the parameter solution space that can achieve 
high efficiency at both OBO state and saturation state is 
proposed. To validate the rationality of the parameter solution 
space, an asymmetric DPA operating at 1.8–2.6 GHz has 
been designed. The DPA can achieve an efficiency of 42.7%–
56.4% and 45.8%–71.1% at the 9.5-dB OBO level and 
saturation level, respectively. The saturation output power is 
46.9–48.8 dBm with a saturated gain of 5.5–8.0 dB. This 
validates the rationality of this design method. 
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