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Abstract

Recently as the electronic devices are getting to be more and more smaller, transformers are needed

to be micro fabricated using MEMS technology. In this paper transformers have been fabricated and

measured by depositing insulation layer to reduce the loss of eddy current and in the middle core a

high permeability permalloy was designed 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).

The size of the transformers including ground shield are 1 mm x
x 2.35 mm respectively. The line width, pitch and the height

15 mm, 1 mm x 1.95 mm, 1 mm
of post are 50um. Based on the

measured data from the micro fabricated transformers, the 3/3 turns in the primary coil and secondary

coil showed the lowest insertion loss with 1.5 dB at 480 MHz and the 7/7 turns in the primary coil
and secondary coil showed the highest insertion loss with 2.5 dB at 280 MHz. Also confirmed that the

bandwidth goes up as the number of turns goes down. There was
measured data and the HFSS simulation result. It looks as if it is
oxidation of copper or the permeability of SU-8.
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(a) 3/3 turn transformer

(b) 5/5 turn transformer

(¢) 7/7 turn transformer
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Transformer simulation model.

A2 =M o] soft E|E 2HE Magnetic #o)7F 2
83 EdAxHE 3 24 4] AlEYA &
¢l HFSS(high frequency structure simulation)Z
olg3tel 1 4EL o Eshn MEMS §42% ol &
Shol EdamnE 47 e 2 A Sa

[y

i

w7 =M 12 2
o] AAH

ol AR oY
323 =P olFoiA vk 13

ANAAA RS =], 4238 #1335, 2010 3¥

E 1, EdaEde] HA HE
Table 1. Design variable of transformer.
Top & bottom thickness 10 ym
Core thickness 10 ym
Post thickness 50 pm
Line pitch 50 ym
3/3 turn 1 x 1.5 mm
Total dimension | 5/5 turn 1 x 1.95 mm
7/7 turn 1 x 2.35 mm
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Fig. 2. S parameter characteristic of solenoid
transformer.
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Fabrication process of transformer.
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E:3 2. Cu ¢ NiFe bathe &2 +4 4 &x%.
Table 2. Composition of Cu and NiFe bath.

3 &

CuSOy - 5H20 250 g

Cu bath H2SO4 50 ml
DI H2O 1000 ml
Temperature 25 - 30C

NiSO;, - 6H20 200 g

NICl - 6H.0 5¢g

NiFe bath | 1€50:* 7H0 8¢

o H3BO3 25 g

(Fe20 %) Saccharin 3g
DI H.O 1000 ml
Temperature 25-30C
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Fig. 4. Microphotograph of the
process of transformer.
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