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Motivation: Ca Test Basics:

Barriers to oxygen and moisture are critical packaging components for a wide The generic electrical Ca Test method uses the resistance of a Ca metal trace or

variety of industries. The requirements of each application vary significantly,  pad as a sensor element to detect water permeation. The premise of the test is that R —

with differing needs for cost, flexibility, transparency, and permeation rates. It as water permeates through the barrier on test, it will react with the conductive Ca el

is believed that for next generation technologies like OLEDs and organic PV metal to form resistive Ca(OH),. If the Ca test area and geometry is known, then by Edgeseal: j / / A
1

(OPV) modules, extremely low (107 to 1078 g/m?/day) water vapor  measuring the resistance of the Ca as a function of time, the amount of Ca

o ) s Several Commercial edgeseals
transmission rates (WVTR) may be required. To aid in the research and  consumed by water that has permeated through the barrier can be determined and, g

. o . - es © were tested for moisture ingress z
development of such barriers, a quantitative high-throughput technique that thus, the rate of permeation is obtained. and overall durability, documenting H
can measure many barriers in parallel under a series of conditions is i . ) . 5 o1
necessary. NREL's e-Ca Test is this technique! Assumption: tZe d(/lstance Imo:st;lre ’?7""9;’ fnfo 13
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Edgecard E-Ca Test Components: _ Simulation of Ca Degradation for No Spacer:
Connector Test Card: CaWitness Line  Edge Seal In this simulation, we examine the effect of a defect in the barrier near the

NREL’s e-Ca Test Assembly. Components are fabricated separately and Evaporated Ca traces are contacted by
assembled in a module design, so that the test can be scaled to many evaporated Ti/Au contacts in a 4-pt
simultaneous measurements, while retaining high quantitative sensitivity. configuration. Multiple lines allow several
measurements of the WVTR to be made and 50.8 mm
averaged. A "witness line" is integrated into

edge of the aperture. This time-lapse simulation is for the case of ~3 mm
separation between the barrier and the test card. This demonstrates the
difficulty of introducing redundancy and patterned Ca sensors in traditional
Ca test geometries, which place the sensor in contact with the barrier. In

Common Water Vapor Transport Testing Methods ) ) 5 , .
NREL'’s standard spacer designs, such simulations are boring, because

Standards . .
TestMethod | and Description :{;/l:if/day) i the test structure to examine failure of the each Ca sensor degrades uniformly. This is because of sufficient
References edge seal and to provide an estimate of separation between the barrier and the test card such that diffusion allows
+ ASTM Standard background noise. ?
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