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process involves creating interconnect schenes by
cutting trenches into a dielectric and then filling
those trenches with netal. Any excess netal is
pol i shed away. [0006] Danmmscene processes often use
copper as a bulk filling interconnect netal because of
its low resistance. However, copper suffers from high
di ffusivity when used with many common insul ating
materials, such as silicon oxide and oxygen cont ai ni ng
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2 [0009) Etch stop layers, which nmay be used in
conjunction with a damascene netallization process,

al so affect to device quality. An etch stop |ayer
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[00151 Fig. | is a flowhart of a nethod for
fabricating a damascene structure having an inproved
ti me dependent dielectric breakdown lifetine. $ [0016]
~Figs. 2-4 are cross-sectional views of the damascene
structure fabricated using the r nmethod of Fig. 1.

[00171 Fig. 5 is a graph of line-to-line |eakage
current versus electrical stress conparing structures
fabricated with and wi t hout using the nethod of Fig.
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_ ~[0021]‘ Referting to Fig. 1, a damascene mctall:zatlon process 100 may be used to enhance
MD reliability and stability by i mcreasmg the time dependent dielectric breakdown (TDDB)

| ' llfeume of a semiconductor device. In the present exmnple the process 100.may be a single or

: dual copper damascene mietallization process. As will be descnbed later in greater detail, the
- method 100 may be performed on a substrate to fonn a damascene structure.
' ‘[0022] In step 102, a series of interconnect structures and layers are deposited onto a

_ substrate. The mterconnect structures, which may .mc’Iudemterconnect lines, contacts, and/or



dual copper damascene netallization process. As w ||

be described later in greater detail, the nethod 100
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present exanple, the etch stop |ayers 204 include a
first glue layer 206 and a first netal. |ayer 208.
The first netal |ayer 208 may be forned of copper, for
exanpl e, and may further include a copper barrier
| ayer (not shown in detail). An IlviD |layer 210 may
then be deposited onto the etch stop |ayers 204. The
I MD | ayer 210 rmay conprise a material such as an
. extreme lowk (ELK) film For exanple, the ELK film
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the processing conditions of data sets 602, 604, and
606, respectively, except that ‘an inter- treatnent was
used when creating the damascene structures
represented by the data sets 702, 704, and 706. As
can be seen if Fig. 7, the data sets 702, 704, and 706
show a significant |nprovenent in the TDDB lifetimes
when conpared with the data sets 602, 604, and 606.
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