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Fabrication of the Micromachined Transformer based on Air Core
for the Application of Wireless Power Transmission
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Abstract

Air core based transformers have been designed, simulated and fabricated by using micromachining
process for the application of wireless power transmission with the range of frequency from 1 GHz to
20 GHz. Fabricated transformers are the types of solenoid transformers with primary and secondary
coils. the size of fabricated transformer is 1.1 X 157215 mm inclading ground shield. Transformers
have been measured by dividing two groups based on the turns ratio between primary coil and
secondary coil which are 1:1 transformers(the number of turns of primary coil and secondary coil: 3/3,
5/5, 7/7) and 1lin transformers(the number of turns of primary coil and secondary coil: 3/3, 3/6, 3/9).
As a result of the measurement, the lowest insertion loss of transformers ranged from 2 dB to 2.8 dB
according to the number of turns between primary coil and secondary coil. And the lowest insertion
loss from the transformers was measured at the frequency from 7 GHz to 11 GHz according to the
number of turns between primary coil and secondary coil. Based on the measurement data from the
microfabricated transformers, the transformer with the 3/3 turns in the primary coil and secondary coil
showed best performance compared to others in terms of lowest insertion loss, lowest insertion loss
frequency and bandwidth.
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Fig. 1. Transformer simulation model.
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Fig. 2. Equivalent circuit of transformer.
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Table 1. Cu bath composition.

Cu Bath +4 AL8- =
CuSO4sHzO(Cupric Sulfate) 375 g
H,SO.(Sulfuric Acid) Bg
DI Water 1500 ml




J. of KIEEME(in Korean), Vol. 22, No. 1, January 2009.

(a) 'l EH2FH AZ

(b) In EdHAET AL

a7 5. AZE &Y xolny ERATH A
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Fig. 6. S21 frequency characteristic of transformer.
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