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Abstract The thin film inductors with air core have been fabricated by laser micro-cladding technology. It has been

studied systematically that how the change of laser power density affects the line width as well as how the inductive

structure affects inductive electronic performance. The experimental results show that increasing the turns,

broadening the distance between two center lines and enlarging line width will improve inductance at a different

level. With the optimum of the laser processing parameters and the structural parameters , rectangular-spiral

inductors are processed with area of 5 mm X5 mm and 9 mm X9 mm, line width of 100 pm and 120 um, distance

between two center lines of 250 ym and 500 um, circle numbers of 8 and 16, and thickness of 1 pm. For those

inductors, the range of inductance is from 240 nH®=3 nH to 1.2 pH=+3 nH, the inductance per unit area was up to

14.81 nH/ mm’® in the frequency range of 100 kHz to 1 MHz .

By this technology, the experimental results

demonstrate that the thin film inductors fabricated by optimizing structural parameters have the best performances at

the same area and structure.
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Table 1 Parameter of silver paste

Granularity /pm <10
Original viscosity/ (Pa + S) 350
Peak temperature /C 800
Temperature time /min 8
Sintering atmosphere Air
Pure Ag conductance /(uQ/cm) 0.616
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Table 2 Parameter of laser
Name Wavelength /um  Power /W Outway
Nd: YAG 1. 07 0~50 PW, CW
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Table 3 Structural scheme of spiral rectangle inductors

A B C D

Distance between two

250 250 250 500
center lines /pm
Turns 8 16 8 8
Width /pum 100 100 120 100
Thickness /um 1 1 1 1
Area /mm? 5X5 9X9 5X5 9X9
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Fig.1 Line width in relation to laser power density
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Fig. 2 Picture of inductors fabricated by laser
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Fig. 3 Inductance comparison of different inductors
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