KODAK Ultima Lifetime Calculation

The lifetime of storage mediais usually estimated by use of the Arrhenius equation. This egquation
expresses the lifetime at a given temperature in terms of a pre-exponential time constant and an activation
energy. The mathematical form of the Arrhenius equation is

t — Ax eE/kT
where t=lifetime,
A = pre-exponential time constant,
E = activation energy,
k = Boltzmanris constant, and
T = absolute émperature.

By using this equatin, one caruse lifetime data collected at oreeperature to estiate lifetime at
another. The benefit is that lifethe data an be collected at an accelerateshperatue where the liétime
is relativey short and used to @siate the ifetime at standard use cotidns where thdifetime ould be
very longand take arextraordinay long time tomeasure direcy. The diawback is tlat to meke this ype
of extrapolation, either the pexponential time conaht or the activatin enegy must be kown or
assuned.

There are a maber of reports on the lifetie of CD media fom which an activation energy can be
extracted. In tis reportwe will use these reported values to gsttethe ifetime of Kodak Wimamedia
from accelerated keeping data.

The specificatiodor KODAK Ultima media is thattiwithstanda minimum of three weeks incubation at
the accelerated condition of 80 C (176nHth 85% relative humidit without any loss of data. Waill use
this time at this émperature as the accelerated condifirmm which a lifetime under nomal use conditins
may be estinated. The table blw stows the esthated Ifetime for Kodak Ultima media at 30 C based on
the choice breported activatioenergy.

Source Media Activation Esimated lifeime
Energy (eV) (yeas)
Company CD-ROM 0.94 9
‘A (aluminum)
Company CD-R (silver) 1.65 443
‘B’
Kodak CD-R (gold) 2.10 5,083

Clearly, the estimated lifetimesstrongly depeneént on the choice of activain energy. We expect the
activaton enegy for KODAK Ultima media to lie emewhere bateen that ofZD-R (silver) and CD-R
(gold) since it is amposed of gld-fortified silver alby. Evenif we usethe D-R (silver) activaton
energy, lowever, the esthated Ifetime iswell beyond the warranted fie of 100years.

Kodak is a trdemark of Eastman Kodak Company.



