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Permeation barrier layers are not only used for food packaging but also needed to encapsulate TASKS OF THE INTERLAYER:
flexible electronic devices. Multilayer barriers are suggested by many groups for ultra-high .

barrier applications. Water vapor transmission rates of 10 g/(m2d) and below can be achieved S—!: S\ %} * interrupt growth of defects

using multilayers with at least 2 barrier layers and an interlayer (see figure). /%_g I e reduce mechanical stress compared to

thick single layers

ba{rier layer

The linear strain test is a good method to determine mechanical flexibility and durability

of permeation barrier layers and layer stacks covering different types of mechanical load interléyer %A ® improve tlexibility ot the system
during processing and application (see table below). This paper uses the linear strain test to
characterize the flexibility of multilayer barriers that consist of reactively sputtered barrier
layers and interlayers grown by magnetron PECVD.
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e crack onset strain of sputtered single barrier layers below Z10/510,C\H, / 51? ' e characterization of WVTR increase before reaching crack
1,5% — cracking at typical processing conditions possible " : o onset strain — calcium test needed

e PECVD plasma polymer layers: higher crack onset strain e role of small and larger defects in cracking and WVTR

. . "y . . increase under strain
o multilayer stacks increase critical strain compared to thick

single layers e characterization of different types of multilayers

such as the POLO® ultra barrier stack with 2 x 10 g/(m?d)

e water vapor transmission rate increase postponed to higher

strain in multilayer e behavior of ALD barrier layers

e behavior after relaxation:
multiple strain and relaxation tests

e low WVTR partially restored in multilayers after strain and
relaxation.

e role of large defects in crack onset: no preferred crack onset
on large defects observed

e relationship between bending and linear strain
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