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The Metal Detection using Primary Current in Contact-less Power Supply

Yu-Seok Kiml, Joo—Hee Yu2, Choon-Sam Kiml, and Won-Ki SungJr

Abstract - The impurity detection method applied to existing discriminated the normality(R, L, C) and
impurity(Metal) load using mutual RFID/ID method in the contactless power supply in which the primary side
and the secondary side are completely separation by using the contactless transformer. However, this kind of
system 1is caused the high cost of the system and complexity of control. Therefore, in this paper was proposed
the contact-less power transfer using the primary current that determine normality or impurity load by compare

the primary current Amplitude to reference quantity value and design the 3[W] contact-less power transfer and

conduct an experiment for demonstrate the validity.

Keywords: contactless power transfer, normality/impurity load, contactless transformer
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Fig. 1 The litz wire consisting of multiple strands
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Fig. 2 Equivalent model of contact-less

transformer
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Fig. 5 Block diagram of contact-less power supply system
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Table 1 Specifications of system
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Diode SAIOLAO3
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I e I i s
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Ir Vsenes
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Fig. 11 Waveform in no-load

,'1.&‘; 1 Ch2:vgs2
Parameter Value | ( [ ( |
Input Voltage 5[V] Chalr
Output Voltage 5.9~4.6[V} "\/W
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v
o i e R, =t . < e ¥ o e
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Primary side : 24.1[uH] Ch1ygs] Ch2ygs2
Leakage Inductance \ . i | L
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Table 2 Experimental value

Input Output o
Efficiency
Voltage | Current || Voltage | Current [%]
[V] [mA] [V] [mA]
117 7.8 - _
187 59 100 63.1
5 327 54 200 66.1
452 5.1 300 67.7
579 4.6 400 63.6
Efficiency Curve
70.0%
69.0%
68.0%
o 67.0% _—N67.70%
£ 660% —5610%
E 65.0%
2 64.0%
£ 30% 510% ™ 63.60%
62.0%
61.0%
60.0%
100 200 300 400
Current[mA]

Fig. 14 Efficiency curve based on the load current
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Fig. 15 Contact-less power supply using LED load
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Table 3 The comparison of the existing system
and proposed system

Factor RFID Current Detection
Controller 2EA 1EA
Switch TEA 4EA
Algorithm Complexity Simple
Cost Expensive Cheap
Bulk Bulky Small
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