





Companies that have been active in the RFID industry for
many years can compare these estimates against real-world
experience. This process has led to some refinements in the
accelerated aging tests; it has also confirmed that the tests
provide accurate estimates of long-term reliability.

At 3M, accelerated aging predictions can be compared to field
data from more than eight years of experience with installed
library RFID tags. This analysis indicates that the company’s
RFID tags will last significantly longer than eight years in a
library setting. (As a result, the company provides a warranty
on its tags, guaranteeing them to last as long as the items to
which they are attached.)

What Accelerating Aging Tests Reveal

Accelerated aging tests can reveal some of the common reasons
for RFID tag failure.

Image Locations

Antenna

Gold Bump

This microscopy photo shows an RFID tag that has not

been subjected to accelerated aging. It has been sliced to
demonstrate the connection between the IC, the conductive
adhesive, the antenna and the gold bump, which is the contact
point between the antenna and the IC. Note that conductive
adhesive covers the entire base of the IC. The gold bump is
about 80 microns wide, approximately the same width as a
human hair.

The following microscopy photos show details from three tags
from the same manufacturer; the two on the right have been
through an accelerated aging process.

Integrated Circuit (IC)

Note the size of the gap between the gold bump and the
larger antenna.

There is a modest gap on the middle sample, which

shows that it is beginning to degrade. (Small gray dots

of conductive adhesive are bridging the gap between the
bump and the antenna; this is a reminder of the value of the
conductive adhesive.)

The aged sample on the far right has a much larger gap; not
surprisingly, it also exhibited a reduced read-range when
compared to the sample that had not been subjected to the
accelerated aging process. This larger gap would introduce more
resistance in the circuit and thus change the antenna tuning. It
also affects the amount of power that is available to the chip.

The statistical results generated by accelerated aging tests

are also revealing. This chart compares test data for 10-tag
samples from four library RFID tag suppliers, including 3M.
Note that all tags are ISO compliant. This data was collected
by placing the tags for 15 weeks in a controlled chamber with
95 percent relative humidity and a temperature of 65° Celsius
(149° Fahrenheit); read-ranges were monitored periodically
over the length of the test.
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These results show the average read-ranges from the suppliers’
samples. The averages for suppliers A, B, and C dropped
significantly over the 105-day test period, with supplier A’s
tags failing catastrophically and supplier B’s tags dipping
below 2 inches. Also note that the tags from supplier A
exhibited a large degree of inconsistency. Test data available
upon request.



What to ask a tag supplier

To a large degree, tag performance can determine the overall
performance of a library RFID system. Tags can also be a
significant investment. For both reasons, librarians should
thoroughly research tag durability and reliability before
investing in an RFID system. As part of that research, librarians
should aggressively question tag suppliers.

Specifically, they should consider asking the
following questions:

* Have you tested your tags for long-term durability?
* What test methods do you use?
e Is the test longer than a week?

e Can I see the data?

RFID is a very reliable and durable technology. RFID tags can
be designed to function in extremely hostile environments,
including aircraft engines and copper smelting operations. Tags
for library RFID systems do not require such a high degree of
durability, but they do need to be designed and built to meet the
demands of the library environment.
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