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In the coexisted world of 3G, 4G, 5G and many other 
specialized wireless communication systems, billions 

of connections could be existing for various information 
transmission types. Unluckily, data show that the increase 
of network capacity is heavily more than the increase of the 
network energy efficiency in recent years, which could lead 
to more energy consumption per transmitted bit in the future 
network. As basic units in mobile communication systems, 
microwave/RF components and modules play key roles in 
energy-efficiency of the wideband/broadband wireless com-
munication systems due to the high peak-to-average power 
ratio (PAPR) in the modulated signals. This leads to high fre-
quency-spectrum efficiency but low energy-efficiency. With 
further increasing both PAPR and bandwidth in 4G and 5G 
systems, the challenge of energy-efficiency originating from 
microwave components will dramatically increase. That is 
why the guest editors organized this Special Topic Issue.

For energy-efficient microwave components, this Special 
Topic Issue focuses on raising DC-to-RF conversion effi-
ciency ranging from theoretical models to their practical re-
alizations. Based on the submissions and careful peer review, 
four papers referring to circuit topologies and linearity im-
provement system are finally accepted by the guest editors. 
It is regretted that we were not able to accept more excellent 
papers within this Special Issue due to the limited space.

The first paper, “A 600W Broadband Doherty Power Am-
plifier with Improved Linearity for Wireless Communication 
System” proposes a three-way topology to reduce the com-
plexity in matching networks brought by the low optimal 
impedance of high power transistors. The bias networks of 
this proposed three-way Doherty architecture are carefully 
considered to improve the linearity. The proposed high pow-
er three-way Doherty power amplifier (3W-DPA) is designed 

and fabricated. The measured concurrent two-tone results 
suggest that the linearity of DPA is improved by at least 5dB.

The second paper, “Non-Overlapping Conditions to En-
able Multi-Dimensional Behavioral Models/DPDs for Multi-
Band or Non-Continuous Carrier Aggregation Systems” 
derives the non-overlapping conditions for dual-band and 
tri-band signals and denotes in the form of closed-form 
expression. It can be valued to verify whether a given du-
al-band/multi-band signals can be linearized properly by 
the multi-dimensional behavioral models, which does not 
take the harmonic and intermodulation products of carriers’ 
into account. Several dual-band and tri-band scenarios with 
different frequency spacing and maximum bandwidth were 
tested to verify the proposed non-overlapping condition.

The third paper,“Planar Compact Dual-Band Cou-
pled-Line Balun with High Isolation” proposes a compact 
planar balun with high isolation and dual-band operations at 
0.9/1.8GHz based on a circuit structure composing of three 
pairs of coupled lines. The circuit is analyzed by the even-
(odd-) mode method as a symmetrical four-port circuit with 
one open port and is optimized by detailed simulations. The 
measured data show good agreement with the simulated 
results, and validate the circuit structure and the design anal-
ysis. This work is a useful attempt for dual-band balun to-
wards the applications in multiband and multimode wireless 
communication.

The final paper, “Compact Coplanar Epsilon-Negative 
Antenna with Ultra-Wide Band Character” proposes a new 
wide band antenna with small size. The proposed antenna is 
fed by a coplanar-waveguide (CPW), and thus the via-free 
structure is employed to realize the ENG unit cell, which is 
convenient to tune the frequency of zero-order resonance 
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(ZOR) and extends the ZOR bandwidth. The measured re-
sults show that the proposed antenna covers the upper opera-
tion band of UWB communication protocol.

The guest editors deeply appreciate the authors for their 
contributions and sincerely thank the reviewers for their 
professional comments and patient work. Their professional 
opinions are the key to ensuring this Special Topic Issue in 
high quality.
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