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Research advances in chemical corrosion of LTCC substrate materials and
optimization of corrosion resistance based on glass sintering additives
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(College of Aerospace and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: Low Temperature Co-fired Ceramics ( LTCC) technology is recognized as one of the most promising three—
dimensional packaging technologies. As the pastes used in LTCC technology evolve from gold to silver and copper, electroless
Ni/Pd/Au (ENEPIG) plating has become a crucial step to prevent post-sintering oxidation or electromigration failures of
embedded circuits. Based on this context, this study comprehensively reviews the corrosion mechanisms of LTCC substrates in
acidic/alkaline environments. Typical corrosion behaviors and failure cases are analyzed to reveal their common degradation
patterns. The intrinsic relationships among the composition, structure, and corrosion resistance of LTCC sintering additive
glasses under diverse corrosive conditions are systematically summarized. Furthermore, design principles for sintering additive
glasses applicable to electroless—plated LTCC substrates are discussed, providing theoretical guidance for developing low—cost
and high-reliability LTCC materials.
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Tab. 1 Typical electroless plating process conditions!"

Fe| TP B Rk W] (min) | EEE(C)
1| BRamsAl | Mg 50 mL - L 5 50
2 25k AEfkE40 g - L7 5 50
3 A - 5 50
4 WAk [HEiE Y 100 mL - L7 5 50

. KPR11-M 100 mL - L™
5 | fEEER . 5 50
KPR11-B 100 mL - L
KPR11-M 100 mL - L™
6 | WP | KPR11-B 100 mL - L™ 5 50
KPR11-B 100 mL - L™
KPR11-M 100 mL - L™
7 B4 m 5 50
KPR11-B 100 mL - L™
KPRI1-M 100 mL - L™
8 |4 5 50
KPR11-B 100 mL - L™
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Tab.2 Corrosion behavior of LTCC materials in acids'"

) JH (mg - cm™)
FE b
HCI( 10% ) H,S0,(10%)

DuPont 9k7 0.10 0.11
DuPont 943 0.42 0.23
DuPont 951 0.01 0.01
SMI-ED 0.59 1.23
KH30 0.53 0.32
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Fig. 1 Backscattered electron image of the SAL™
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