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Abstract It is expected that the demand for energy in space, such as lunar base and Mars exploration, will more ar
more increase. Utility power satellite (UPS) is a valuable system that can supply power to such demand by wireles
power transfer (WPT) technology using microwave. Brown et al. proposed the Beam Efficiency equation, which
indicates that when the same antenna diameter and transmitting distance are assumed, the higher frequency is, the hi
transmitting efficiency becomes due to the beam straightness. Also, since atmospheric attenuation does not occur
space, it can be said that millimeter wave, whose frequency is higher than microwave, has superiority for UPS
Rectifying antenna (rectenna), which is made by integrating a rectifying circuit and an antenna, is used to receive R
power and convert it to DC. Although many UPSs using millimeter wave have been proposed, rectenna has not be
developed. Hemour et al. fabricated rectenna at 94 GHz for micro robotics and Weissman et al. fabricated for ener
harvesting, respectively. 94 GHz is called an atmospheric window and has less atmospheric attenuation compared
around frequency, so it can be used for applications on the ground. However, these rectennas are fabricated for I
power.

We developed 94 GHz rectenna for high power application. Before integration, rectifier and microstrip antenna wa:
evaluated respectively using finline. When input power is 104 mW and load resistanc&isré@tifying efficiency of
rectifier was 46 %. And gain of 16-element MSA array was 9.0 dBi. Also by comparing the 16-element MSA with single
element, it was shown that there is room for improvement in performance by adjusting the element gap. After integratio
rectenna performance was measured under power condensing cond&i®mf/mm? using a dielectric lens. Wén
input power is 38.0 mW, rectifying efficiency of rectenna was 27.4 %, and when receiving power at rectenna surface i
378 mW, rectenna conversion efficiency was 2.75 %.
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