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Improved Backscattering Communication Range Using Reflection Amplifiers
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Abstract

As next-generation communication technologies advance, the demand for low-power wireless communication continues to grow.
Among low-power communication technologies, backscatter communication offers a wireless communication energy efficiency of a few
picojoules per bit but has the drawback of a limited range. This study explored methods for improving the communication range of
backscatter systems by utilizing a reflective amplifier. A backscatter tag was designed by integrating a reflective amplifier, a hybrid
coupler, and a high-isolation antenna array. Using software-defined radio (SDR) to transmit and receive signals, the magnitude of the
backscattered signal increased approximately 1.5 times when employing the proposed backscatter tag at the same location. Additionally,
the experimental results demonstrated that the communication range of the backscatter tag was extended by 40 cm compared to that
of a passive tag. The proposed amplified reflection tag design technology can be applied to ultralow-power indoor short-range Internet
of Things (IoT) networks.
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Fig. 1. Block diagram of backscatter tag.
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1 9L F57] AA s E(E 9 mm)

Table. 1. Design parameter of reflection amplifier (unit: mm).

W1 0.78 L1 54 LS 21
W2 0.5 L2 5.07 L6 1.2
W3 0.58 L3 4.6 L7 25
L4 10.43 L8 13

sl AAE Ak AAS whAkE
microstrip line SR ¢l Viag ¥l %3] CPWG(coplanar wave-
guide with ground) FENE A st Ao 779} 3]
2] A7E £tk 19 33 ol mAY vEYAE
short stub +E2E5 &-&3te] FHIAL, FAIE AA e
E1o A= ik SF vhAb] AAlo] AR-EE 7]
19 49 o] 77 0.6 mm®] FR-4(e,= 44, tan §=0.02)
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Fig. 3. Reflection amplifier layout.
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Fig. 4. Fabricated reflection amplifier.
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