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 |ntroduction

» Used as: Wide-bandgap (WBG) power modules in high-voltage applications.
* Subjected to: Sqguare wave voltages and plasma cleaning parameter combination.
* Resulting in: PD occurring at the triple points (TP), leading to insulation failure.

—

28.00 CH, [H 7CH-, CH, [CH; CH,
/RO20(TYP) | - | |- | | - L3R
200 7 200 CH5 Si—OSi-O-Si—CH ; CH,=CH-Si—O1-Si—O—S8i—-CH=CH,
| | CH,; |CH; |CH; CH, CH; |CH,
- r ) - - n i
Front (a) Methyl hyd : b) Pol hyl viny!
vyl hydrogen (b) Polymethyl viny
@ l L containing silicone oil siloxane
| | Ceramic —— 3.00 . 0 , : ,
:1: 3.00 IOOOJ ‘*1000 3.00 g - C l‘l 3 C 3 l 3 C ‘lll 3 = a -
a0/ J ! -9 00 CH->=CH \r (_)'":\!l (_)---:Sll CH=CH> (-”3 CH , O
30(Cu) 1k . e CHy Gy 2O —S§i~O-Si-O-CHzCHySi~- CH 5
b ; Pt CH; CH ,
0.30(Cu) - | ¥ ~ CH; CH3 5
Sd CH . iy CH, == Q-8 O-Sr O-CH5; CH>-Si1—CH 5
I0€ 270 Bottom CI .;__Qéi-_o___ $i-O---Si—CH 4 CH; CHj Q
CH 4 CH , CH 5
Sample |

3.00
—-3.00 ---3.00

Aim: maximize PD Inception Voltage (PDIV) by optimizing plasma-cleaning parameters.

(c) Vulcanization reaction equation
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Vacuum degassing :
once every 15 minutes, |
a total of three times |
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Plasma cleaning
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Factors: Pressure, power, time and gas ratio Methods: Range analysis and ANOVA
* Verification and Results
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* The argon-nitrogen mixed gas yields a higher average PDIV than the single-gas cases.
» Gas ratio Is the dominant and only statistically significant factor in the tested window.
 Optimal process: 30 Pa, 200 W, 180 s and Ar:N2 = 70:30.

e Conclusion

 The optimized cleaning combination supports reliable, standardized high-voltage power
module packaging, while future studies should examine diverse materials, aging conditions,
breakdown voltage, and microscopic mechanisms.
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