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Development of Wireless Power Transfer Technology

Suitable for Power Supply to High Voltage Region
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Synopsis

In electron beam processing system and ion implanter, it is necessary to supply electric power to
their high acceleration voltage region to generate electrons or ions. This paper investigates whether
a wireless power transfer technology, recently notable for charging electric vehicles and so on, can
be applied to that use. Generally, the high voltage region is covered by an electrostatic shield for
mitigating the electric field, a shape of the shield not to disturb power transfer must be investigated
because receiver coil is arranged in such shield in case of wireless power transfer. In this paper, a
characteristic of the transmitter/receiver coils 300mm distant is come out at first, then the simulation
and experimental results are discussed in case of the receiver coil is placed within the simulative
electrostatic shield and that shape of the shield is contrived to improve the efficiency.
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Parameter Value
Self inductance L; [« H] 435
Self inductance L, [« H] 89.2
ESR 7, [Q] 0.14
ESR 7, [Q] 0.04
Coupling coefficient % 816x1072
Mutual inductance M [« H] 16.1
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Parameter Simulation Experiment
Input voltage V; [V] 47.0 437
Input current 7; [A] 2.33 2.59
Input power W, [W] 110 113

Output voltage V, [V] 112 107
Output current 7, [A] 0.894 0.898
Output power W,[W] 100 100

Efficiency 7 [%] 90.7 88.7
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Parameter Value
Self inductance L, [uH] 364
Self inductance L, [ «H] 63.9
ESR 7, [Q] 0.14
ESR 7, [Q] 0.05
Coupling coefficient & 16x107*
Mutual inductance M [nH] 25
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Parameter Simulation
Input voltage V; [V] 428
Input current 7; [A] 25
Input power W; [W] 1068

Output voltage V, [V] 7

Output current /, [A] 0.028

Output power W, [W] 0.14
Efficiency #[%] 13x10°?
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Parameter Value
Self inductance L; [ u« H] 365
Self inductance L, [« H] 729
ESR 7, [Q] 0.155
ESR 7, [Q] 0.068
Coupling coefficient % 1.97x107°
Mutual inductance M [ H] 3.25
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Parameter Simulation Experiment
Input voltage V; [V] 24.0 25.6
Input current 7; [A] 7.6 71
Input power W, [W] 182 182
Output voltage V, [V] 174 173
Output current 7, [A] 0.580 0578
Output power W,[W] 100 100
Efficiency #[%] 55.3 54.9
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Parameter Value
Self inductance L; [« H] 368
Self inductance L, [ «H] 86.2
ESR 7, [Q] 0.15
ESR 7, [Q] 0.068
Coupling coefficient & 531x1072
Mutual inductance M [« H] 945
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Parameter Simulation Experiment

Input voltage V;[V] 334 314

Input current 7; [A] 3.64 392

Input power W, [W] 122 124
Output voltage V, [V] 123 123
Output current 7, [A] 0.816 0.816
Output power W,[W] 100 100
Efficiency 7 [%] 824 81.1
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