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5.8 GHz Microwave Power Transmission System for Micro-Robot

WANG Pengfei, XIAO Jianshan, LI Mantian, SUN Lining
(State Key Laboratory of Robotics and System, Harbin Institute of Technology, Harbin 150080, China)

Abstract: A 5.8 GHz microwave power transmission system for micro robots is presented. The rectifying circuit model
for the microwave power transmission system is established by Ritz-Galerkin (RG) method, and the features of rectifying
diode are analyzed. The relations between input power and output voltage as well as the relations between rectifier efficiency
and load ratio are derived. The Yagi-Uda antenna is designed to increase directional performance of power receiving. At last,
the microwave power transmission experiment system for micro-robots is set up, and the experiment of driving micro-robot
using power transmitted by microwave is carried out. Experiment results show that it is feasible to supply power for micro

robots by the proposed microwave power transmission system.
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Fig.1 The model of rectifier diode
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Fig.2 Relationship between output voltage and resistance ratio
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Fig.3 Relationship between efficiency and load ratio
BT S HUR I DI Pogs N

Ui v,
Ploss = iTé)n ol ( £

2
—— | R,T 11
Rg Rg+RL> gLoff ( )

HEPL AR HIBOR n 1 PAARIR Dy

7= Poc (R, +RL)2+RgB
Poc + Pioss (Rg +RL)2 +Rg (Rg —|—RL) B
b \?2
It () B
1
= —+b (12)
1+-—2p
1+b
Ton arccos o
Hip: p=-2=

T T —arccoscol

M1 8)y (1)« (12), F3- 2% R 5 352 1]
MR AR W 3 Proas. BT LG Y, 72 KT 46
NGRAET, AR R IR A B LA SR A8 R B K
3G K. AHAESEBR LB, T B A s 5 i 2
B AR R AP, SE A A BL BT VLR, Bt

M5 W AR R IIRR . A, SEbr EAEIRRZR I
RO B N AR KN A K2 AT BRI

L CA BTN, S SR O L 1) R RE R
FLURNJUAN s 1) RETy bk, HAkRe s
Hi BEUU L ] R TR s 2) HAR L, ERLL
BRI U HL B P B CR s 3) B UL FC I
2%, ESMIRE L B R I VL O R SR, B T R
A BRI —AE B ThAR, R RACR.

3 ERXRZi%iT (Rectenna design)
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Fig.4 The basic structure of rectenna
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Fig.8 The resonant robot driven by microwave power
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Fig.9 Experimental device for microwave power transmission
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