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( Reflectionless circuit using stacked-coupled\

microstrip line
A resistor is loaded to absorb the power at stopband
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® Balun circuit using stacked-coupled microstrip
line
Two symmetrical U-shape couplers ensure high
balance and miniaturized size
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® Input-reflectionless balun
Cascade reflectionless- and balun- CIrCUItS

Input-Reflectionless 2.4-3.8 GHz Balun With Low Phase/Amplitude

Imbalance Using Stacked-Coupled Microstrip Line
S. Zhang, Y. Rao, Y. Dong, X. Luo
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® Comparison with state-of-the-arts
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Ref. 2021 MWCL | 2019 EuMC | 2022 TMTT This Work
. Microstrip | Microstrip | Stacked-coupled
Technology | Coupled line & slot-line | & slot-line | microstrip line
fo(GHz) 36 2 0.988 31
IL*(dB) 1.8 0.5 0.67 1.1
FBW(%) 19 98.8 56.78 45
A.-Im(dB)/
PoIm(®)** 0.3/3 0.16/1 0.35/2.61 0.2271
Reflectionless
Range (GHz) N/A 0.01 to 5 001 to3 0.01 to 8.2
4
0.0558 (A2) | 2133 mm? N/A 0.0504 (A,)

Core Size . o 3 170.8 mni%
*: Insertion loss. **: Amplitude-Imbalance/Phase-Imbalance.
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® Next step

Expand reflectionless range and achieve three-
port reflectionless balun /
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00IMS  |nput-Reflectionless Balun Scheme
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 Conventional reflectionless scheme Y I—
o, . P 1 Main Ci . _ p 2
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Conventional scheme

Simplify the implementation
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B0 IMS  peflectionless Circuit
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O IMS  Balun Circuit

* |deal equivalent circuit model

» Consists of two symmetrical couplers

» Optimize passband bandwidth and
return loss by adjusting impedance

of microstrip

e Balun circuit using stacked-coupled

microstrip line

» Set two symmetrical couplers as
U-shape for size miniaturization

» Optimize the Imbalance of the balun
by adjusting the gap g
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Input-reflectionless balun using
stacked-coupled microstrip line

» Adjust the bandwidth and
center frequency of the
proposed reflectionless and
balun circuits simultaneously

» Cascade these two circuits
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Input-Reflectionless Balun
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G0IMS  comparison With State-of-the-Arts

e Comparison table

Ref. MWCL EuMC2019 TMTT This Work
Technology Coupled line Microstrip & slot-line | Microstrip & slot-line Sta.cked-c.ouPIed
microstrip line
fo (GHz) 3.6 2 0.988 3.1
IL* (dB) 1.8 0.5 0.67 1.1
FBW(%) 19 98.8 56.78 45
A.-Im(dB)/P.-Im(° )** 0.3/3 0.16/1 0.35/2.61 0.22/1
Reflectionless
Range (GHz) N/A 0.01to5 0.01to 3 0.01to0 8.2
2
Core Size 0.0558(AZ) 2133 mm? N/A 0.0504(,)
170.8 mm?

*: Insertion loss. **: Amplitude-Imbalance/Phase-Imbalance.
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O IMS  Measurements

* S-parameters
v Operation band: 2.4-3.8 GHz
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 Phase/amplitude imbalance

v" Phase imbalance<1°

v" Reflectionless level: =10 dB (DC-8.2 GHz) v~ Amplitude imbalance < 0.22 dB
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m'MS Conclusion

* Feature
—————— Wide input-reflectionless range
1 ) \
v" Wide passband , \ Pt 7 _q’opmz
. . . I |n4l] n78 \ Port 1
v" Wide input-reflectionless range ! . | 77777, S
. . 5G New Radio (NR) ‘mm.m.,
\/ LOW phase/ampIItUde Imbalance Low phase/amplitude imbalance
* Next step

Expand reflectionless range and achieve three-port reflectionless balun
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