An inmproved nethod for the fabrication of an ohmc, |ow resistance contact
to heavily doped silicon is described u3|ng a CVD dep05|ted tungsten pl ug
provided with [err] barrier metall urgy. The method provides for surface

pl anari zation using a borophesphosilicate glass insulator deposited on the
silicon. After the glass is flowed to planarize its surface, contact holes,
are patterned in the glass and the exposed silicon substrate contacts are

i npl ant ed. TEMSrdad o1l tlvatln t he | F &ﬁﬂgg t her mal - anneal at
this point the [err] bary MeFIFLE a’|"P‘8§Tg'{$T‘E USSP ed |rst fol | oned by the
anneal . This provides support for the @ the upper corners of the
contact opening during the anneal and us prevents them from deform ng and
encroaching into the contact hole opening. By using the Ti/Ti N netallurgy
to support the glass, higher annealing tenperatures are pernitted,
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conplete fill At AT opénrn St en. itionally, a
second anneal § N9 St D11 §s HIPEL&SPR deposited tungsten plug provided

with Ti/TiN barrier metallurgy. The method provides for
surface planarization using a borophosphosilicate glass
insulator deposited on the silicon. After the glass is
flowed to planarize its surface,.contact holes;are
patterned in the glass and the exposed silicon substrate
contacts are implanted. Instead of activating the implant
with a rapid-thermal-anneal at this point the Ti/Ti¥N
barrier metallurgy is applied first followed by the -
anneél. This provides support for the glass at the upper
corners of the contact opening during the anneal and thus
prevents them from deforming and encroaching into the
contact hole opening.

By using the Ti/TiN metallurgy to support the glass,

higher annealing temperétures are permitted, providing
not only for adequate dopant activation but also fer a2
lower contact resistance and impréved bonding of the
metallurgy to the silicate glass. The preserved integrity
of the contact opening walls results in complete fiilinq
of the contact opening by the tungsten. Additionally, 2

second annealing step is unnecessary.
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