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Standard Test Method for the Measurement of Moisture Diffusivity and Water Solubility
in Organic Materials Used in Integrated Circuits

(From JEDEC Board Ballot JCB-00-62, formulated under the cognizance of the JC-14.1 Subcommittee
on Reliability Test Methods for Packaged Devices)

1 Scope

This s ties of
moisty| y hts.

These 2 plastic
packag

This te
organi

ASTM

+2 °C.

Temperature / humidity chamber(s) capable of maintaining temperatures of 30 °C - 85 °C 4nd
relative humidities from 60%RH — 85%RH. Within the chamber working area, temperature
tolerance must be £2 °C and the RH tolerance must be £3%RH.

34 Perforated stainless steel trays or wire mesh baskets used for holding samples and for placement
into ovens.
3.5 Large aluminum plate or disk used for heat sink capability.

3.6 Desiccator for holding dry samples.
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4 Test samples

4.1 Test samples must be flat parallel-sided discs or coupons. The linear dimensions must be
accurately measured to within £0.02mm.

4.1.1 To approximate one-dimensional diffusion behavior with edge effects limited to less than 5% of
the total diffusional maoistiure mase untalke the free csurface area in the thickness dimension must
thetotal d ture uptakethefree surface areaint $s

be less than 5% of the flat-sided free surface area of the sample. For a disg
thickness h, the following relation must be met:

adius r,-and

h <0.05r (D

for a coupon of length L, and width W,

b < 005(W- L)
(W+L)

Recommended sample thickness sh
that the maximum sample thickne
saturation at temperatures below 60

5 Progedure (\ /\\ \B \>
N,

N

5.1 Sample preparatio

Prepare sa@ﬂ

g recommended processing conditions per the manufactyrer’s

wpolished from larger bulk specimens. Care must be taken to maintain [near-
parallel\sid ess for samples prepared in this manner.

The prepared samples should be inspected for voids, both internal and surface. The ideal

1 1 141 1 b o
SALTPTUSSITOUTU U TICAI Ty " VUTUTITT,
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5 Procedure (cont’d)

5.2 Absorption measurements below 100 °C.

5.2.1

522

523

524

525

526

Measure the linear dimensions of the prepared sample to the nearest £0.02mm. Record the
sample thickness, h, and calculate the sample volume, Vol, using the appropriate geometric
relationship based on the sample shape.

Bake the sample at 125 °C for 24 hours. Longer bake times may be requiréd deps the
sample weight loss characteristics. The sample is considered dry when gticcessiye ments
result in less than 0.002% difference between readings.

Remove the sample from the bake oven and immediately cool e heat
sink of 3.5.

If more than one sample is to be measured, the sampl a
desiccator to limit moisture uptake during the weight m

Weigh the sample according to 3.1 3

The weight gain/loss measurement tust b g

sample from the environmental chamber. T s longer than 5 minutes after removal from
the environmental chambers could & sultant diffusivity measurements.

Place the sample int6 i el transfer to a temperature / humidity chanber
stabilized at a prepset te; *

It is suggested 8 betrans d into a stainless steel holder that has been preHeated
and stabilized to the : 9

At accumuldtixe't igve they’sample from the temperature / humidity chamber, cool s per
5.2.3, and measuye th

Time interv § paced as to allow adequate measurement duration to capture thelinitial
o ponseyand to provide a good spread in the data points during the later staggs of
the weiglitte urve. The total number of times the temperature / humidity chamber|is
disturbed ple removal should be minimized.

Care should be taken that no condensed moisture from the chamber walls comes into contdct

withr the sampte durimg removat fromnr the temperature 7 hromidity chamber-—H condensed water
should contact the sample, immediately dry the sample using Nitrogen or dry air. The sample
should then be returned to the chamber for re-equilibration and another data point taken at a later
time.
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5 Procedure (cont’d)
5.2 Absorption measurements below 100 °C (cont’d)

5.2.7  Place the sample back into the temperature / humidity chamber and continue weight
measurements until either of the following conditions are met:

) Additiomat weight gai aftera 24 rour period 15 tess tram 6700246 fromr the previous
measurement.

b) A plot of the weight gain verses time shows a linearly increasin
decreasing change in mass with time (dM/dt), as depicted in Fi

@

Time

M - moisture mass

ple of linearly increasing weight gain.
52.8 3 Rwet weisht of the sample as, WetWt(f).

529 the sample agair at 125 °C until dry as determined per 5.2.2.

5.2.10 Regord the se€vofid final dry weight as, DryWt(2).
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5 Procedure (cont’d)

5.3 Solubility and diffusivity calculation

5.3.1

Calculate the solubility at the given temperature and humidity by using:

C. (TR = VetWif)-DryWu2)  _ Mg, (T,%RH)

Page 5

3)

Where

532

533

Where

NOTE
weight
howeve
by a cu
sorptiof
conditi

Vol Vol

C su(T,%RH) = the moisture solubility at temperature T and &
WetWt(f) = the final wet sample weight (mg).
DryWt(2) = final dry sample weight after secon
Vol = sample volume (cm’).
M s.(T,%RH) = saturated moisture conte
Plot weight gain curve verses time

Using the plotted curve, calculate t

measurements 5.2 to 5.3.3 using different temperature and humidity conditions. Suggested environn

“)

ipture is

ental
nined
Repeat
ental

s are 30 °C/60%RH, 60 °C/60%RH, and 85 °C/60%RH.
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5 Procedure (cont’d)

5.4 Desorption measurements above 100 °C

54.1

542

543

544

5.4.5

5.4.6

5.4.7

Place sample into a chamber maintained at 85 °C/60%RH or 85 °C/85%RH for 168hrs or until

Mg, is achieved as determined by a calculation using a previously determined diffusivity at
85 °C.

Remove the sample from the temperature/humidity chamber, cool as per 5
saturated sample weight, Mg,,.

he

°C.

It is suggested that the sample be transferred into a stainless stegl holdenthat has\bee cated

and stabilized at the set bake temperature.

Remove the sample after a recorded elapsed period
measure the sample weight per 5.2.4.

{ (2n+1)2T[2Dt}
Xp _—h2

rption

)

, where t( 5 is now defined as the time at which the desorbed

en_to a higher bake temperature and repeat measurements following 5.4.1 to .4.6.
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