An i nproved and new process for fabricating MOSFET's in shallow trench .

I solation (STlI), wth sub-quarter mc¢ron ground rules, includes a
passivating trench cap layer of silicon nitride. The silicon nitride
passivating trench cap is utilized in the formation of borderless or
"unframed" electrical contacts, w thout reducing the poly to poly-
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protects t h‘isuaﬂﬂinglrﬂhet rf%&ﬁnﬂt@éhdsf%id&l%&swwﬂhfr%&iﬂl ng
process steps. In addition, the nitride cap protects the STl oxide from
excessive r eaessricalradmm@trsd pﬂ.theutsredlhmng(pnwpelyf te€Tpoteans, in
addition to mnimzing transistor junction_|eakage. (FIGURE 1 | S SUGGESTED
FOR pUBL|CA$pgN}ng. Borderless contacts are formed, whereln contact _ _
openlngs are etched in an 1nterleve1 d1electr1c (ILD) layer
'over both an active reglon (P—N junction) and an inactive
i trench isolation negion.' During the contact.hole opening, a
selective etch process is utilized which etches the ILD
layer, while theuprctecting passivating silicon nitride
trench cap 1eYer remains intact protecting the P-N.junction
at the edge of trench tegion. Subsequent processing of
conductive tungsten metal plugs are_prevented'from_shofting.
._by'the pessivating trench cap.-'Thistmethod cf forming
borderless contacts with a pessivating trench cap in a
partially recessed trench isolation scheme improVes device
rellablllty since it prevents electrlcally short clrcultlng
of the P-N junction and iowers the overall diode leakage.
* Furthermore, the use of the silicon nitride trench cap
:protects the:underiying STI trench oxide during subsecuent
cleaning prccess steps. In addition, the nitride-cap protects
the STI onide ftqm-excessive recess formation and prevents |
the exposure of STI seams, in addition to minimizing
-ttansistor junction. leakage. |
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