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Design of Multi-User Microwave Wireless Power Transmission System
and Evaluation of Its Power Transmission Efficiency
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Abstract

In this study, a wireless power transmission system supporting multiple users was built based on a power pilot. The power pilot
transmits the authorization and power status information of the user to the power station. The power station first transmits power to
the user in the lowest power state for the longest time. A code-division multiple access system was used for supporting multiple
receiving users and a non-uniform time-division multiple access system, which allocates power charging time differently to each user,
was employed. Consequently, power was transmitted according to the power priority of multiple users. Finally, the power efficiency
of the retrodirective array antenna system based on a phase-locked loop was increased by conjugating the phase of the power pilot
received from the user and transmitting it to the user. We designed these three systems and verified their performance through
simulations to build a wireless power transmission system that supports multiple users.
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Fig. 1. Multi-user wireless power transmission system.
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Table 2. Simulation condition of CDMA according to
number of users.

Simulation condition

System CDMA
Symbol mapping QPSK
Spread length 2,4,6,8 bits
Number of users 1~4
Channel AWGN channel
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Table 3. Simulation condition of RDA system.

Simulation condition

RDA type PLL-based RDA
Received signal frequency 245 GHz
Retransmitted signal frequency 245 GHz

Filter type Bandpass filter
Filter center frequency 49 GHz
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