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Low-temperature BTBAS-based nitride spacers ; 1
showed device performance improvement over DCS- =
based nitride spacers. The process and devichsesa 05 -
discussed in this paper.

Lowering the thermal budget of processes used 0
in the FEOL to produce more abrupt junctions is one Top Center Bottom
method of engineering improved transistor perforoean Wafer Position in the Load
The source/drain spacer process is one processewher
lowering of the thermal budget is possible sinceous Figure 1. Comparison of within wafer and across load
novel low temperature materials are available. nitride film thickness uniformity.

Recently there have been several reports of
novel precursors where lower temperature deposition
silicon oxides and nitrides are possibfe.One precursor
is bis(tertiary-butylamino)silane (BTBAS), whichrcée
used for depositing LPCVD silicon nitride and silic
oxide films for source/drain spacer applications.

This paper will compare BTBAS-based oxide
and nitride film characteristics to those of typicRCVD
TEOS oxide and DCS-based nitride films. Both BTBAS
films produced good within wafer uniformity and ass
load uniformity (Figure 1). Particle performance fall
four films will be compared. While the both oxiflens
exhibited comparable room temperature film stresses
BTBAS-based nitride films showed higher flat filrress
values than DCS-based nitride film. Good step cayer
was exhibited by each of the oxide and nitride ilnWet
etch rate studies revealed that BTBAS oxide etches
slightly higher rate than TEOS oxide while nitridehes
slower rate than DCS-based nitride. These filmswsho
good step coverage and showed higher dry etch rates
compared to TEOS oxide and DCS-based nitride filds.
typical BTBAS nitride spacer profile is shown ingbre
2.

Figure 2. Typical cross section of a 90nm transistor
spacer profile with BTBAS nitride films .

BTBAS oxide liner and nitride spacers were )
compared to TEOS liners and DCS-based nitride space
for 90 and 130nm technology device performance e
differences. PMOS drive currents was found to beuab
10% higher than DCS-based silicon nitride spacer i .~ &—DCS spacer

materials at a given off-state leakage (FigureEByBAS- 'E; WO

based NMOS devices exhibited a 5% drive current 2 “b\“Q\

improvement. The insensitivity of device performario ; \*5‘:\.\\
2 e

the use of BTBAS oxide or TEOS oxide as the spacer BTBAS w\\f\;}xﬁ\
material suggests the performance enhancement may b | Spacel RN N
attributed mainly to the lower temperature depositdf !
the BTBAS nitride films and its characteristics. : . ; ;
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