Compact Model M ethodology
for Dual-Stress NitrideLiner Filmsin a
90nm SOI Technology

R. Q. Williams, D. Chidambarrao’, J. H. McCullen,
S. Narasimha’, T.G. Mitchell, D. Onsongo

|IBM Systems and Technology Group
Essex Junction, Ver mont
"Hopewell Junction, New York

Systems and Technology Group Microelecironics




| ntroduction

Significant baseline

loff (A/um)

perfor mance improvement 10-4
from nitrideliner filmswith L.

Intentional stress

Refor mulated etch stop/
contamination barrier

Dual-stress liner technologies
employ both tensile and
compressive films

Tensile liner

L ocal stressvariations are AW

possible dueto structures at the
same level astheliner films.

- Local inter connect/poly
Stressfilm interface

=Systems and Technology Group

SOI t;urieci oxid )

Idsat (uA/lum)

Yanget al, IEDM 2004

Compressive liner

W

Microelectronics



M odel methodology over view

= Complex 2D/3D stressfield modeled as 1D longitudinal and
transverse stresslevels

» 1D stresslevels calculated from layout infor mation
* Tight coupling between netlist extraction and the compact model

» 1D stresslevelsconverted into a relative scale factor on mobility

» Apply mobility scale factor to compact model calibrated to a
reference layout (baseline stressresponse)

= Built on top of BSIM SOI
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Stress model for mulation
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M odel-to-har dwar e comparison
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e Data
 Stress model
 Fixed stress model

* Model capturesthetrends
of localized layout variation
across different layout
styles

Normalized leff response

Dense Sparse Typical C Typical D

=Systems and Technology Group Microelectronics



