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process using NF; or CF, would be appropriate. Alternatively, a wet chemical process using a combination of

HNO; and HF for Si etching or a combination of NH,F, HF and water for SiO, etching would be appropriate.

Those of ordinary skill in the art will know and understand these processes as well as other processes that may be
30  used to advantage.

Figure 6 shows yet another embodiment of the present invention wherein the isotropic etch through the
opening 142 of the mask 140 proceeds entirely through the substrate 110 and into the insulating layer 112 to form
the opening 148C having facet edges 149C. In this embodiment, the depth 147C of the opening 148C is greater
than the thickness of the substrate 110 in the vicinity of the opening 148C. The tapered facet edges 149C extend

35  into the dielectric layer 112. Exemplary etch processes that may be used have been discussed above and are
known and understood by those of ordinary skill in the art.

Figure 7 illustrates further processing following the processing illustrated in Figure 4. Following the
isotropic etch that forms the opening 148A in the substrate 110, an anisotropic etch is performed through the
opening 142 in the mask 140 and through the opening 148A to form an opening 150 through the remaining portion

40  of the substrate 110 and entirely through the insulating layer 112 to the interconnect 114. Because this second etch
step is anisofropic, the opening 150 includes sidewalls 143 that are substantially perpendicular to the surface 141 of
-5-



3S form ng an opening (144) in the substrate (110) and in the dielectric
| ayer (112) to expose at |east a portion of the conductive interconnect
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provide electrical contact with the conductive interconnect (114). 10 8.
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fill the opening 150. The plating action will continue, to fill the opening 148A (or 148B or 148C, as the case may

be) as well as to form a conductive layer over the surface -141 of the substrate 110. Thereafter, as before, the
conductive material may be patterned and etched, using well-known techniques, to form the contact 152.
In preparation for forming the contact of the present invention, the substrate wafer may be thinned using
25  any of a variety of well known techniques. By thinning the substrate, the etch steps to form the contact opening
through the substrate may be accomplished more quickly. In general, the backside contact may be formed before
or after full top-end processing of the wafer or integrated circuit. Using the backside contact and methods of this
invention, the cross-section of the contact can be enlarged as compared to prior contacts. Further, the length of the
contact from the surface of the substrate to the interconnect of interest will generally be shorter as compared to
30  prior contacts. Consequently, the contact will present a lower resistance to the flow of electric current, generating
less heat that must be dissipated. Finally, packaging of an integrated circuit employing the backside contact of this
invention may be accomplished in a manner similar to the packaging of multi-die arrangements.
The particular embodiments disclosed above are illustrative only, as the invention may be modified and
practiced in different but equivalent manners apparent to those skilled in the art having the benefit of the teachings
35  herein. Furthermore, no limitations are intended to the details of construction or design herein shown, other than as
described in the claims below. It is therefore evident that the particular embodiments disclosed above may be
altered or modified and all such variations are considered within the scope and spirit of the invention. Accordingly,

the protection sought herein is as set forth in the claims below.
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Mb109%& () - s! a Q éﬁﬁ ((o}lductlve layer formed over at least a portion of the second surface (141) of the substrate (110);
15 and
a connector coupling the first and second conductive layers by way of an opening (144) through the

semiconductor substrate (110) and the dielectric layer (112).

3. The semiconductor device of claim 2, wherein the opening (144) through the semiconductor
20 substrate (110) and the dielectric layer (112) comprises sidewalls (143) that are substantially perpendicular to the
second surface (141) of the substrate (110).

4, The semiconductor device of claim 3, wherein the opening (144) through the semiconductor

substrate (110) further comprises tapered edges (149) proximate the second surface (141) of the substrate (110).

5. The semiconductor device of claim 4, wherein the sidewalls (143) extend through the dielectric

(112) layer and through at least a portion of the semiconductor substrate (110).

6. The semiconductor device of claim 2, further comprising a cladding interface between the

30 connector and the first conductive layer (114).

7. A method for forming a contact, comprising:
forming a dielectric layer (112) over a first surface of a semiconductor substrate (110);
forming a conductive interconnect (114) over the dielectric layer (112);
35 forming an opening (144) in the substrate (110) and in the dielectric layer (112) to expose at least a
portion of the conductive interconnect (114); and
filling the opening (144) with a conductive material (150) to provide electrical contact with the conductive

interconnect (114).

10 8. The method of claim 7, wherein forming an opening (144) through the substrate (110) and
through the dielectric layer (112) to expose at least a portion of the conductive interconnect (114), comprises:
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