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Abstract: The adhesion reliability of the epoxy molding compound (EMC) and the printed circuit board (PCB) interface
is critical to the quality and lifetime of the chip package since the EMC protects PCB from the external environment
during the manufacturing, storage, and shipping processes. It is necessary to measure adhesion energy accurately to ensure
product reliability by optimizing the manufacturing process during the development phase. This research deals with the
measurement of EMC/PCB interfacial adhesion energy of chip package that has warpage induced by the coefficient of
thermal expansion (CTE) mismatch. The double cantilever beam (DCB) test was conducted to measure adhesion energy,
and the spring back force of specimens with warpage was compensated to calculate adhesion energy since the DCB test
requires flat substrates. The result was verified by comparing the adhesion energy of flat chip packages come from the
same manufacturing process.
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H HA7IA = &Y G A 2=E(solder resist, SR), &1}
(copper clad laminate, CCL) 5 2.2 T4 = o] U= A
3] 2 7] ¥H(printed circuit board, PCB)Z} &0 X2 E, o
ZA] & (epoxy molding compound, EMC) 5 TF3t Al
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Fig. 1. Specimen preparation. (a) Structure of chip package. (b)
Structure of DCB test specimen.
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Fig. 2. DCB test procedure. (a) DCB test instrument. (b) Load-
Displacement curve.
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Fig. 3. (a) Warpage of the chip package. (b) Optical microscope
image.

(@ (b)

Clamping Spring back
force force

Fig. 4. (a) Specimens with warpage. (b) Joining two specimens

with clamping force. (c) Specimen with spring back force.
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Fig. 5. (a) Warpage of specimen. (b) Spring back of crack.
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Fig. 6. DCB test result of chip packages with warpage.
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