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Abstract: Knowledge of the moisture sorption properties of a material is essential for optimal material development
and analysis of the delamination failure caused by vapor pressure at the interlayer during the manufacturing process of
integrated packaging devices. In this paper, both temperature dependent absorption and desorption properties according
to temperature and humidity model are parameterized and the effects of water activities and temperature are discussed.
The activation energy obtained from the parameterized diffusivity determines the acceleration factor for the
equivalency of moisture sorption levels, which enables the effect of moisture diffusivity on the equivalent elapsed
testing time required for evaluating the reliable life time to be estimated. The acceleration factor evaluated at the
reliability testing standard of the flexible packaging module is exampled.
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Table 1 Specifications of reliability testing standard in electronic packaging device

Test Condition

Related Standards

High temperature and high humidity
test (85/85 test)

85C, 85%RH for 168 hr, 1000 hr

JESD-22 A 101B, IEC 60068 2-67,
EIAJED-4701 B-121, B-122

Saturated vapor pressure test (PCT
test) 168hr

121°C, 100%RH for 24hr, 48hr, 96hr,

JESD-22 A 102C

Unsaturated vapor pressure test

130C, 85%RH for 24hr, 48hr, 50hr,

JESD-22 A 110B, IEC 60068 2-66,

(HAST test) 96hr EIAJ ED-4701 B-123
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Fig. 1 Moisture weight gain and loss of Dry film (DF)
and Buildup film (BF) at various temperature and
water activities: a) DF at 25°C, b) DF at 45C, ¢)
BF at 25°C, d) BF at 45°C
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Table 2 Characterization of moisture absorption and desorption parameters of Dry film and Buildup film according to
Arrhenius model

Material Dry film Buildup film
Condition Absorption Desorption Absorption Desorption
Ep, eV 0.44 0.39 0.46 0.42

Es, eV -0.44 -0.43 -0.5 -0.5

D,, m’/2 1.25E-5 1.78E-6 1.59E-5 3.41E-6
S, kg/m’.Pa 2.07E-10 3.41E-10 1.81E-11 1.93E-11
Ey,, eV 0.45 0.45 0.45 0.45

Table 3 Characterization of moisture absorption and desorption parameters of Dry film and Buildup film according to
temperature/humidity model

Material Dry film Buildup film

Condition Absorption Desorption Absorption Desorption

Ep, eV 0.4448 0.3925 0.4610 0.4227

Es, eV -0.4429 -0.4298 -0.5 -0.4965

np 0.2642 0.1441 -0.020 -0.0064

N -0.2771 -0.2744 0.087 0.0724

D,, m’/2 9.94E-6 1.55E-6 1.62E-5 3.41E-6

S, kg/m’.Pa 2.69E-10 4.40E-10 1.67E-11 1.81E-11

E., eV 0.45 0.45 0.45 0.45
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Table 4 Moisture sorption properties of flexible packaging module at accelerated soaking condition and water spraying
condition
Condition 85C/85%RH 35C/98%RH
Property D, m’/s Sa, kg/m3 .Pa Dy, m*/s Sw, kg/m3 Pa
Module, Absorption 3.8E-11 0.00027 2.94E-12 0.00327
Module, Desorption 2.0E-12 0.00561 2.7E-12 0.00877
Module with Al substrate, Absorption 1.6E-11 0.00026 7.4E-13 0.00308
Module with Al substrate, Desorption 7.2E-13 0.00506 49E-13 0.00787
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