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A New Contactless Battery Charger Using Coupled Printed Circuit Board Windings

A S

Abstract —The proposed contactless charger employs a pair of neighboring printed circuit board (PCB)
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windings 4s a

contactless energy transfer device, thereby making it amenable to low-profile designs and suitable for applications to the
portable telecommunication/computing electronics in which stringent requirements for height, space, and reliability have to
be met. The performance of the proposed charger is confirmed with experiments on a prototype charger developed for

cellular phones
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Fig. 1 Proposed contactless battery charger
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Fig. 2 Simplified circuit diagram of contactless charger
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Table 1 Operational conditions and design
specification of proposed charger

Value Unit
Input voltage 85 - 270 VAC
Desk top Input frequency 47 - 63 Hz
unit
Switching frequency 850 kHz
Charging time 1-2 Hours
Battery dimension | 55%31%X3.5 mm
Secondary
side Output voltage .
_ 49 7
range 36 - 4.2 V
Qutput current .
range 50 - 800 mA
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Table 2 Parameters of PCB windings

Physical parameters of PCB windings
Turns of trace 2T
Thickness of
Primary F _copper trace %5 um
winding Distance -
hetween traces 045> mm
Width of trace | 0.96 mm
Turns of trace 0T
o Thickness of
Secondary copper trace | Same as
winding L__m the
Distance primary
between traces | winding
Width of trace
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Fig. 3 Equivalent circuit for coupled PCB windings
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Fig. 4 Misalignment of PCB windings.
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Table 3 Equivalent circuit parameters for PCB windings

Distance |Parameters: R =0.5182 gnd
Misalign |between | R, =0.51Q for 4]} cases
ment factor |windings
. L L a
(gap) ! 2
o dmm | 2.6MH | 18uH | 128
3 9mm | 30uH | 14uH | 147
H=V=0
A Omm | 33uH | LIuH | 1.63
4.8mm 3.5uH 0.9uH 1.81
H=6.8mm
9 dwmm 2.8uH Lé6uHd | 1,37
V=5.0mm
H=9.5mm
2. 4mm | 3-9uH O5uH | 2.52
V=14mm
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Table 4 Circuit variables and parameters for circut model of

energy transfer circuit
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