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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The International Organization for Standardization (ISO) draws attention to the fact that it is claimed
that compliance with this document may involve the use of a patent concerning 4 Principle and 5 Test
specimens given in structure of a water permeation cell.

ISO

takes no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has ensured the ISO that he/she is willing to negotiate licenses either

free of charge or under reasonable and non-discriminatory terms and conditions with
FTd I ThiSTesy i TTeT e T ' patent rigt regijtered with

thrq
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pat
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ISO
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infd
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Information may be obtained from:

ent Holder: Sumika Chemical Analysis Service, Ltd.
he and Department: Shiro Yukushima, Electronics Division, Client Service Headquarters

ress: 22-5, Hongo 3-chome, Bunkyo-ku, Tokyo, 113-0033, Japan

| +81-3-5689-1214

+81-3-5689-1222
ail: yukushima@scas.co.jp

bntion is drawn to the possibility that some of the elements of this document may be th¢
ent rights other than those identified above. ISO shall not be held responsible for identif
uch patent rights.

(www.iso.org/patents) and IEC (http://patents.iec.ch) maintain online databases
vant to their standards. Users are encoutraged to consult the databases for the most
rmation concerning patents.
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Adhesives for organic electronic devices — Determination
of water vapour transmission rate —

Part 2:
Edge seal methods
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Scope

5 document specifies four methods for determining the water vapour transmjssioh rate t
bs-section of an adhesive for edge seal in organic electronic devices, such ds-organic lig
les and organic photovoltaic cells.

methods provide rapid measurement over a wide range of water vapour transmission r4

Normative references

following documents are referred to in the text in suc¢h“d way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

15106-3, Plastics — Film and sheeting — Determination of water vapour transmission rat|
trolytic detection sensor method

15106-5, Plastics — Film and sheeting —. Determination of water vapour transmission rat
bsure sensor method

15106-6, Plastics — Film and sheeting — Determination of water vapour transmission rat
ospheric pressure ionization massSpectrometer method

15106-7, Plastics — Film and sheeting — Determination of water vapour transmission rat|
ium corrosion method

Terms and definitions
the purposesiof this document, the following terms and definitions apply.

and [ECmaintain terminological databases for use in standardization at the following ad

[SO*Online browsing platform: available at https://www.iso.org/obp

hrough the
1t emitting

ites.

pir content
pplies. For
[s) applies.
e — Part 3:
b — Part 5:

e — Part 6:

> — Part 7:

dresses:

3.1

[EC Electropedia: available at http://www.electropedia.org/

water vapour transmission rate
amount of water vapour transmitted through unit area of test specimen per unit time under specified
conditions

Note 1 to entry: Water vapour transmission rate is expressed in grams per square metre per 24 h [g/(m?2 x 24 h)].

4

Principle

Materials such as an organic layer and metal layer in the flexible organic electronic device are degraded
by the penetration of a very small amount of water vapour. The hermetic lid and adhesive seal around

© IS0 2019 - All rights reserved
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the edges of the lid are required to have high barrier properties. The method for determining the
water vapour transmission rate of adhesive is specified in accordance with one of the following:
ISO 15106-3, ISO 15106-5, ISO 15106-6, or ISO 15106-7. A water transmission cell is composed of a lid
(upper substrate), a base plate (bottom substrate) and a test specimen bonding these substrates. Feed
side and permeation side of water vapour are divided by the substrates with the test specimen (see
Figure 1). A detector is placed on the permeation side where the space is evacuated by vacuum pump
or filled with inert gas. Water vapour is introduced into the feed side, permeates the test specimen,
and reaches the detector. The amount of water vapour which permeates through the cross-section of
the test specimen is determined by an increase in optical transmission, in electrical resistivity of the

calcium film deposited on the base plate (see Figure 1 a and c), in intensity of HpO mass-number, in
pressure 0 malactric chovgn (can Digiien 1 h o d dY)
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Figure 1 — Structure example of a water transmission cell
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5.1 A base plate is made as follows, depending on the selected method for the water vapour

tran

smission rate.

In the case of ISO 15106-3, ISO 15106-5 and ISO 15106-6, the shape of the base plate is circular, and its
diameter should typically be 30 mm to 200 mm. The centre of the base plate is cut into a square or a

rect

angle with sides L, and L.

In the case of ISO 15106-7, the water vapour transmission cell shall be prepared in an inert atmosphere.
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jum degradation before the water vapour transmission rate measurement according to ISO 1510

br periphery part of the test specimen (2Lq + Ly and 2Lg + Lp). In the case|of ISO 15106-7, 1
ransparent.

b plate for ISO 15106-7. The lid (upper substrate) is thempressed onto the base plate (4
Figure 2).

bn the lid is pressed onto the base plate. The width (Lq) and thickness (L) of the tes
hld typically range from 3 mm to 10 mm and frem 0,01 mm to 0,1 mm, respectively.

lly, the specimen is cured by UV irradiation or heated to bind the base plate and t
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the length of each side of the base plate should typically range from 20 mm to 100 mih.

E The sample preparation in an inert atmosphere minimizes the influence of trace mois

The length of each side of the lid shall be equal to or greater than the length of each

The test specimen is applied to the upper face of the periphéral edge of the opening
e (bottom substrate) for ISO 15106-3, ISO 15106-5 and [SO15106-6 or the peripheral

thickness (L¢) and width (Lq) of the test specimen, is controlled by loading of spacers

perature of the transmission cell shall'be kept within 0,5 °C of the test temperature by
perature controller.

size of substrates and a specimen other than these shall be agreed upon by the interestg
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Figure 2 — Example of a test specimen structure
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5.4 The test specimen shall be representative of the material, free from cracks and air bubbles, and
have uniform thickness.

5.5 Three test specimens shall be tested unless otherwise specified or agreed between the interested
parties.

NOTE In some cases, testing more than three test specimens gives a more representative result.

6 Conditioning

9%

Condition the test specimens in vacuum or inert atmosphere. The period of conditioning shallhe as

stated in ti[:e relevant specification for the material.
I

NOTE some cases, heating the test specimen is effective for rapid conditioning.

7 Test method

One of fourl methods is used for measuring the amount of water vapour permeating through a specimen
according o ISO 15106-3, ISO 15106-5, ISO 15106-6 or ISO 15106-7.

Fragile specimens are difficult to measure according to ISO 15%06-5. Measurement according
to ISO 15106-7:2015, Annex A requires non-opaque substrates.” Measurement according| to
ISO 1510647:2015, Annex B requires non-conductive substrates.

8 Procedure
Measure the water vapour transmission rate using a method selected from ISO 15106-3, ISO 15106-5,
ISO 1510646, ISO 15106-7.
9 Calculation

The water[vapour transmission rate is,calculated using 2L¢(Ls + Lp) instead of the transmission grea
and corrosfon area defined in ISO 151063, ISO 15106-5, ISO 15106-6 or ISO 15106-7.
10 Test J:nditions

The test conditions shall preferably be chosen from those given in Table 1.

Table 1 — Choice of test conditions

Test conditions Temperature Relative humidity
°C %
1 25+0,5 90 + 3
2 40+0,5 90 +3
3 60 +0,5 90 +3
4 85+0,5 85+3

Test conditions other than these shall be agreed upon by the interested parties.

11 Test result

Calculate the test result as the arithmetic mean of the results obtained for each test specimen, rounding
to two significant figures.

4 © IS0 2019 - All rights reserved
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12 Precision

The precision of this test method is not known because interlaboratory data are not available at the
time of publication.

13 Test report

The test report shall include the following information:

a) areference to this document,i.e. ISO 21760-2:2019;

b) [the name of the apparatus and the part or the annex of the relevant part of ISO 15106}
c) |the test conditions;

d) |all details necessary for identification of the sample tested, including the adhesive type;
e) [the method of preparation of the test specimens;

f) |thelength (Ly and Lyp), thickness (L¢) and width (Lq) of the test speeimens;

g) |transmission area [2L¢(La + Lp)];

h) |the material of the lid and the base plate;

i) |the number of specimens tested;

j) |details of specimen conditioning;

k) |the testresult;

1) [the date of the test (or the period of the tést).

© IS0 2019 - All rights reserved 5
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