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copper layers in silicon nitride active metal brazing substrates 

 

Hiroyuki Miyazakia
a,*

, Shoji Iwakiri
b
, Kiyoshi Hirao

a
, Shinji Fukuda

a
, Noriya Izu

a
, Yu-ichi 

Yoshizawa
a
 , Hideki Hyuga

a
 

a
 National Institute of Advanced Industrial Science and Technology (AIST) Nagoya 463-

8560, Japan 

b
Ceramic Research Dept., Denka Co., Ltd. Omuta-shi, Fukuoka prefecture 836-8510, Japan 

*
Corresponding author. h-miyazaki@aist.go.jp (H. Miyazaki) 

 

Abstract 

Crack formation in Si3N4 active metal brazing (AMB) ceramic substrates and 

delamination of copper layers on the AMB substrates subjected to temperature cycling from 

-40 to 250 °C were investigated to evaluate the reliability of these substrates under harsh 

environments.  Acoustic scanning microscopy (ASM) observation of the Si3N4 substrates 

with 0.30 mm thick Cu layers revealed crack formation beneath the corner of the copper 

plate after 100 cycles, whereas no cracks were detected on the Si3N4 substrate with a 0.15 

mm thick Cu layer, even after 1000 cycles.  The residual bending strength of the Si3N4 

substrates with 0.30 mm thick Cu layers was 78% of the as-received substrate after 10 

thermal cycles, and gradually decreased with an increase in the number of thermal cycles 

until ca. 65% of the initial strength after 1000 cycles.  The Si3N4 substrates with 0.15 mm 

thick Cu layers exhibited a gentler degradation of residual strength than those with 0.30 

mm thick Cu layers.  In contrast, the residual bending strength of AlN-AMB substrates 
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