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LT FHITAH I : MILAX demonstration (1992.8)
BMIlcrowave Lifted Airplane eXperiment.

B350m, 40 sec flight is succeeded

W29t Aug.,1992.
BTx power1kW
BRx power 88W e
BHeight15m
BRectenna efficiency 52%

(1992 Matsumoto)
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Fig. 8. MILAX airplane and rectenna array.
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Microwave Wireless Power Supply System to a Micro Aerial Vehicle
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Akinori Opa, Hironorl Sawanara, Mai Isumea, Eri Semawe, Shuhel KomaTsu,

B oA & A/ F s **° - Hanno ERTEL® -/ ¥ & #*-% NIl & @Y

Kenta Karsunaca, Ryoji Ozawa, Hanno ERTEL, Kimiyva KoMurasar! and Yoshihiro ArRakawa
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Development of 24GHz Rectenna for Receiving and Rectifying
Modulated Waves

Naoki Shinohara!, and Ken Hatano!

! Research Institute for Sustainable Humanosphere, Kyoto University, Japan
Gk shino@rish kyoto-u.ac jp

Abstract. In this paper. we show experimental results of RF-DC conversion with modulated
24GHz waves. We have already developed class-F MMIC rectenna with resonators for higher

2.3mm harmonics at no modulated 24GHz microwave for RF energy transfer. Dimensions of the MMIC
rectifying circuit 15 1 mm = 3 mm on GaAs. Maximum RF-DC conversion efficiency is
measured 47 9% for a 210 mW microwave input of 24 GHz with a 120 © load. The class-F
rectenna 15 based on a single shunt full-wave rectifier. For future application of a simultaneous
energy and information transfer system or an energy harvesting from broadcasting waves, mput
microwave will be modulated. In this paper, we show an experimental result of RF-DC
conversion of the class-F rectenna with 24GHz waves modulated by 16QAM as 1% modulation
and OFDM as 2™ modulation.

Figure 2. Developed MMIC Rectifying Circuit ;:\;;GH: ﬁ%}g ‘5 (3:24G HZ‘T\‘ (3;1 94lejj t“/g\}@
A7 . 9% DEE i dn e FIFE
Small-Footprint Wideband 94GHz Rectifier for Swarm Micro-
Robotics

Simon Hemour, Member, IEEE, Carlos H. P. Lorenz, Student Member,

Poly-GRAMES, Ecole Polytechnique Montréal, Montréal (QC

Hemours(d94GHz C¢(332.3%, 1.02mW

FAZIZS
_TE/)IL%E%_: Eﬁ% Fig. 1: (a) Photograph of the -SWARM micro-robot [1], (b)

Proposed 94GHz rectenna.
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Space Propulsion and Power Beaming Using
Millimeter Systems

J. Benford

“Physics International Company
27(K) Merced Street
San Leandro, CA 94517
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R. Dickinson

Jet Propulsion Labor story™
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A Megawatt Power
Millimeter-Wave
Phased-Array Radar

AA. Tolkachev, B.A. Levitan, G.K. Solovjev, V.V. Veytsel and V.E. Farber
JSC “Radiophyzika™

Fig. 5. Mechanically-steering phased-array antenna

15



