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[Introduction] Insulating filmswith didectric congtant value of
lessthan 2.5 arerequired asinterlayer materidsfor Cu-damascene
interconnecting Sructuresto meat demands of the 65nm node
technology.

ASET isdso deveoping somekinds of organic low-k
didectricsfrom the viewpoint of PFC-free processtechnologies.

Asfor therecovering of an inter-layer-die ectric propertiesup
toanintrindcleve, ASET presented about the supercritical fluid
(SCF) trestment of CO, induding de-ionized water ringing usng
MIS cgpacitors, which is effective even after interconnect
formation. [1]

[Experiment] Inthiswork, SCF effectsare confirmed by comb-
shaped testing deviceswith 1 or 2 layers of Cu-damascene
interconnects using the organic low-k film. A diagram of usua
way to measure the current density between adjacent
interconnectsisshowninthefigure 1. To decressetheinitia
current density around 10 ’A/cn & IMV/cm, apart of samples
are washed by the CO,-SCF trestment.

[Results] Didributionsof current dendty are compared between
sampleswith and without an SCF treatment. Asshowninthe
figure 2, thereisasmdl but obvious difference which meansthe
effectiveness of SCF trestment on devicesthat resembles actud
interconnectsin ULS.

Toinvedigaethe effect on lifetime, samples of typica
charatterigicsaretested by a TDDB method a room temperature.
Theresult shown in thefigure 3 indicatesthe longer lifetime of
treated samplesthan the lifetime of non-trestment.

[Conclusion] Thereasonsof theseimprovementsarenot so dlear
a present, but de-ionized water moleculesthat are gpt to connect
to CO, molecules may remove charges [1]

Congdering thet in generd the organic film isnow eagerly
developed for the gpplication to ULS recently [2], the SCF
trestment may become useful asanew tregtment process for
ULS by an optimization because of theimprovement inl-V
characteridics
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Figure 1. Comb-shaped testing devices for the in-plane current
measurements.
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Figure 2. Cumulaivedigtribution of current densitiesfor samples
with and without the CO, SCF treatment (8M Pa, 60degree C,
15min).
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Figure 3. Comparison of typical TDDB resuts.



