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. Motivation
= Coefficient of hygroscopic swelling can be expressed as:

= Moisture absorption induces swelling and deformation in a " &n
package and leads to failure in some cases —_n

1. CHS measurement methods

UBM opening Delamination ﬁ C
! &, the hygro strain (induced by absorbed moisture )
S A8 / . the coefficient of moisture expansion

C: the moisture concentration

= Since It Is hard to obtain the local moisture concentration, CHS, [, is mostly calculated
from average strain and average moisture concentration

= Coefficient of Hygroscopic Swelling (CHS) is one of the most
Important material properties In studying moisture induced failure

= At =0.1-0.4 and AC~0.5%, the strain Is equivalent to deformation
at AT~30-120 °C

Hygroscopic swelling of underfill and

* This material property (a coefficient) is not readily available In typical moisture-induced failure during CHS i
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= DIC (Digital Image Correlation) measurement:

*» DIC is a full field optical deformation measurement technigue in
which both in-plane and out-of-plane deformations can be
computed by comparing the digital images

» Hygro-strain (Measured from DIC scanning)

V. Moisture Concentration Determination
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= Moisture Diffusion Modeling Ty
. . oo . Specimens’ dimensions for desorption test E
= Moisture concentration (TGA diffusivity measurement and FE ;1 4o e #4p = 46 £ s :
model prediction) o camen X0,mm  10.35 10.36 10.36 10.35 10.37 10.36 "
| YO, mm 8.57 7.48 8.84 8.41 8.77 8.83 o
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= Sample preparing for DIC scanning test , concentration, 0.23 0.24 0.24 0.23 0.23 0.24
» Testing Samples for DIC and TGA was cut from same specimen | %C_: |
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> Samples for DIC measurement were sprayed with a white paint / | \ mm72/sec 06 0o 05 05 05 05
for DIC measurement e e

> All samples were first baked at 125 °C to remove any initial
moisture

= Measurement Procedure Fyaroscopic srai CHS T t
> Saturated the sample at 85°C/85%RH in temperature and s L vs [emperature
humidity chamber . J ° 0.7 -
> The thermal expansion measurements of saturated sample were fosy e en iyt 0.6 - : 2222:22 °
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5 o around T, ‘I/. g oos . demonstrated. The method is quick and expedient as only two DIC scanning are
5 HS(T<? N } > 2 oo e necessary for measurements of CHS values for a wide temperature range
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