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ABSTRACT

The current wireless power charge technologies are based on induction coupling, magnetic resonant coupling, electromagnetic wave, etc. However, the
current wireless power charge technologies has several disadvantages including short transfer range, electromagnetic interference, etc. In this paper, we
investigate and demonstrate a laser wireless power charge technology. A laser source is used in the transmitter to convert from electric power to optical
power and a solar cell or a photodiode is used in the receiver to convert from optical power to electric power. The laser wireless power charge technology
may be the most efficient wireless power charge technology in the long distance over than 10 meters. Our experimental results show a transfer efficiency of
2.15% at the 70-m long distance with a 100 mW laser transmitter and a photodiode receiver.
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Fig. 1 Components of wireless optical energy

a

J ) =

1
el 71y

9|

214 PHez A5A

=
=3

transmission technology

52 ol

At} PD(: Photo Diode)

34

" —y

—
=

et

Transfer Distance

g 1o YERg

!
!
2 /.\\.-.\\\
g oo f
m /1 /
, .
.
= .- /
i
MR o KW
= X T
aﬂwﬁﬂl?ﬂoéﬂ
. ~ = o
HTﬁOZ#QE_/_/OL
ey W G T DR
(U] . N
T X Pl
]_I,LILC ~ ﬂe
~ ‘I_/le_
U,T‘Nloiox,.vﬁ
s El s
o =
mr:ﬁ]%ﬁ = D
< oF 22X _ X
do W25 5
Teogg ks
ﬂﬂi yMEOJ_/lL_.E
1_L| B JILXO#
ﬂo#eo#m,ﬂ;?ﬂo
%@%uwﬁ%
w =g B g
ok g2
EwmETEEZ
B =
@#me/M\ﬁ%E
. o L x M
T om N AW oo

s

a8 2. ™&EH el o

}7 EFE (targeting)

ozt 4 &g

B34S M3 Qe w

_I?_
Fig. 2 Comparison of the wireless power charge
technology according to the transfer efficiency as a

3 o

o ol

ok
2}

s

1=
[¢)

o] 7}

function of transfer distance

9|
CT
o ﬂ
5 X
)
do e
° o
il %
= 4
ﬂo "
N
5
= T
—_— ;IYMO
O
) AL
o oF
ol Mm._m
zr T
o o
G &
Cll

°ol&

= Jo
T OX=

3t

oA AA

~ Mo
T o
Mo o
Al
uTﬂ
" X
©° o
GG
ol
B o
o=
= W
vA
Muu
ULEE
Ay
o s
o
poagRell
m
i
& Moo
Ay
ol M ® ®
T
rzT Mo
=m o %
oEﬂ/l&Mm
ogmﬁo#eio
ol AR —
fo o 5~
‘FILMOELE
gy © o
g gl
= S ®
AR R N
do W
— 5 ©
XL%UWIQ
w T g
= 1
ﬂ%o—uil
Taxd
m° ~X W
do O

1220



fojA FAdEsd 7le A

#Ha, delAd TEHe A9 e FASAH
g glo] A= Green #lo]A4 ¢k Red #lolAE A3t
AL, dolAel EHo] Ao HFH Fol FAR
of =gstAl "k A= PDU BlgH A= Folu]
AE e Ha, o FHel 7PAARE dot A
2 A48E de 7 e 7 Adges dgs ¢
Al Ay 9 4 AA AFE o)A FASd 43
o] Apxleltt.

B A A E Fold FYPoeZ 100 MW Red @ o)
A, 50 mV Red #1°]A, 50 MW Green #olAs A 7t
Ao HolAE AHgste] oA A &S 54
Egth 2 AP ALES Red #lolA9] 32
661 nm ©]iL, Green #o|A<9] 342 532 nm ot}
E Ao A AFE3 Hdd A= HY 55 VY A4S
93 A7ke] A gFdAE AT A9

oAl AH&s PDE= 5 mm 9 AES 7FAE Vishay
AFe]l BPV10 A2 PD ©]t}.

Wireless
Optical
power .
Electric Electric
PD or
Power [ Laser ] | Power
Solar Cell
Supply Measure
Red laser s >
Green laser Transmission
distance

J% 3 Ho|X RMEE AY 7T
Fig. 3 Block diagram of Laser wireless power charge
experiment

O% 4. 2ol RMEM MY AR
Fig. 4 Picture of Laser wireless power charge
experiment

5o A/% HEas 34

FollA A ClvA WREss S48t
of Z #lojAe] AdE AZdstar HeolAe #
BEY SAVIE T8 ST Al 7HA @

olAe tjste] #e]Ael Q17tA Al71el i
dolAe a&& 24 AAE 19 50 UEhliTh
A A7 100 mW Red #lojAe] E&o] ] 2847
%2 714 =33, 50 mW Red #lo]A9 &2
o 1695 %, 50 mW Green #olAY &
545 %= SAHAY. ¥ 594 & & 3
Green # oA Rt} Red #olAe #/3# tﬂ

9 =1 50 mW Red @dlo]A Xt} 100 mV
of A/ WEaSo ¥ =ve AL & -’F Ak,

ERE

25 /\vA\L
/ Max. Efficiency: 2:;%“\
P

N

N ——

SN
o

TS
&

~*=100mW Red Laser

e

=#=50m Red Laser

*=50mW Green Laser

2.4 216 218 é 312 3?4 3.6
Input Voltage (V)
J% 5 2o|xXel ©/ Hateg &N
Fig. 5 Electric-to-optic conversion efficiency of the lasers

o2 o
o

2o

0 :
fiul

I

aich

s

i)
¥0,
XN
N FE il
)
ook,
to I 21

g“;

A a9
2 g
#oja

5

.

s
B

-

r_gh

)

au tlo
S

il ¥o
4 32
e
o by

to 2
=) r>J
L

=
R
T
o
-
rlo
4
e
e 1

fuj
o2
[
B
2R
av]
)
Lo -
iﬁ
[
E
ri
ml
o
o
i
B

1S o
e
=2

o
= u
SR
M

r
>
oo W
<@
o X
o, L
O g
ol .
% D
£m9mlooo
é_O,EO_lm
—_Q,_”)p
S
o

=

X
it
o o =

o
i)
=
o%
2
N
2o
il
"U (
w}
1o
% oo
=
rE
r
Fou I

1221



JKIECS, vol. 11, no. 12, 1219-1224, 2016

0.9 Max. Efficiency of Solar Cell : 2.32%

Max. Power: 2.88mW
02 (when R=7.5 k?)

0 1000 2000 3000 4000 5000
Voltage (mV)

% 6. Ef X e 2™ WHEtg g &3
. 6 Opticto—electric conversion efficiency of the solar cell

ua|
Q

‘ Max. Efficiency of PD : 8.11% ‘

o1 Max. Power: 10.05 mW
5 (when R=337?)

0 T T T T T T T T
250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0 750.0

Voltage (mV)
%l 7. PDO| /™ HatgE &8
Fig. 7 Optic-to—€electric conversion efficiency of the PD
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Table 1. Efficiency of laser wireless power charge

technology
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