Recent Accomplishments

Geometry movement based on the level-set method has been benchmarked in SPEEDIE including 2D and 3D adaptive mesh, physical rates derived from surface reaction kinetics and 3D calibration methodology for LPCVD, PECVD, PVD, APCVD and self-aligned contacts.

ALAMODE has demonstrated full 1-2-3D capabilities including equation based error estimator in space and time, connection to oxidation module using level-set kinematics and finite deformation and a suite of parallel linear solvers through MPI.

a 1-2-3D geometry/field server prototype complied with the minimal SWR specification has been demonstrated with functionalities of conformal gridding, consistent field management, boundary movement and smoothing, and solution adaptivity.

Sprint-CAD: Industry-Networked TCAD

Impact

Provide first-time complete simulation capabilities for 1-2- 3D analyses of semiconductor manufacturing process, including thermal and etching/depostion steps.

Leverage computational power provided by HPC and thereby reduce time and costs for developing advanced technologies.

Provide realistic benchmarks to test HPC software.

Create an open architecture with layered access of physical definition and numerical techniques, and with connection to standardized geom./grid server API and HPC library modules. There is potential for spin-off to other PDE-based applications.

Expected Results (-’97)

Parallelization of ALAMODE and the geometry/field server functions through the static domain decomposition techniques.

3D conformal gridding tools to provide 3D elements that satisfy the maximum principle in various mass lumping schemes for the diffusivereactive systems.

Validation of the 1-2-3D geometry/field server using fully adaptive schemes for semi-discrete finite-element based TCAD tools.

Benchmark the overall SPRINT-CAD modules in terms of a deep submicron MOS technology. The thermal module will demonstrate 3D analysis of locally oxidized isolation and shallow junction diffusion steps. The deposition/etching module will demonstrate functionality fully supported by the 3D server.