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Introduction

• Wireless Power Transfer system:

WPT 
applications

M. Aboualalaa, H. Elsadek, and 

R. K. Pokharel, “WPT, recent 

techniques for improving system 

efficiency,” in Wireless Power 

Transfer–Recent Development, 

Applications and New 

Perspectives, InTechOpen, 2021
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WPT Challenges
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Proposed MIMO-WPT system
• Four resonators MIMO WPT system ➔ Analogy with 

the series-fed antenna array. 
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Resonators types
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𝜼𝒎𝒂𝒙 = 𝟏 −
𝟐

𝟏 + 𝟏 + 𝜶𝟐

𝜶 = 

𝒏=𝟏

𝑵
𝝎𝑴𝒏

𝑹𝒏

30

40

50

60

70

80

90

100

0

5

10

15

20

25

30

30 40 50 60 70 80 90 100

M
ax

im
u

m
 e

ff
ic

ie
n

cy
 (

%
)

K
Q

 P
ro

d
u

ct

Frequency (MHz)

d=15mm

d=20mm

d=25mm

𝑵=1

30

40

50

60

70

80

90

100

5

10

15

20

25

30

35

40

30 40 50 60 70 80 90 100

M
ax

im
u

m
 e

ff
ic

ie
n

cy
 (

%
)

K
Q

 P
ro

d
u

ct

Frequency (MHz)

d=15mm
d=20mm
d=25mm

𝑵=4

30

40

50

60

70

80

90

100

0

5

10

15

20

25

30

30 40 50 60 70 80 90 100

M
ax

im
u

m
 e

ff
ic

ie
n

cy
 (

%
)

K
Q

 P
ro

d
u

ct

Frequency (MHz)

d=15mm

d=20mm

d=25mm

𝑵=3

30

40

50

60

70

80

90

100

0

5

10

15

20

25

30

30 40 50 60 70 80 90 100

M
ax

im
u

m
 e

ff
ic

ie
n

cy
 (

%
)

K
Q

 P
ro

d
u

ct

Frequency (MHz)

d=15mm

d=20mm

d=25mm

𝑵=2

KQ product and maximum 

efficiency at 70 MHZ, and 

transfer distance of 20mm.



8 Th1D-5

Results

Eff._Simulated Eff._Measured
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Misalignment study
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MIMO WPT Results:
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Implantable WPT System
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SAR calculations
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Misalignments for implants
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Conclusion

❑MIMO WPT system is proposed to obtain a 

high power transfer efficiency

❑ KQ product comparison between single and 

MIMO resonators

❑ Implantable WPT system

❑Misalignment study

❑ SAR Calculations
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