The main objective of the project is the implementation
of a unique copper deposition process, which will allow
further scaling of interconnects.

The CopPeR-Project:

The CopPeR project will provide a novel copper deposi-
tion process based on the use of non-aqueous solvents to
overcome the limitations of currently applied interconnect
formation processes enabling device scaling beyond the
32 nm technology node.
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The project aims to develop a novel copper deposition
process based on the use of non-aqueous solvents in order
to overcome the limitations of currently applied intercon-
nect formation processes enabling device scaling beyond
the 32 nm technology node. This non-aqueous process
will open novel routes to implement direct-on-barrier
plating, focussing on tantalum and ruthenium as diffusion
barriers. The process developed and implemented within
the CopPeR project will significantly improve the quality
of the Cu metallization due to the fact that the conductiv-
ity limiting seed-Cu will be eliminated and thinner barrier
films can be applied, e.g. by ALD (atomic layer deposition);
so more volume is available in trenches for high quality,
low resistivity Cu.
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Motivation:

The semiconductor industry has arrived at a point where the
scaling laws are starting to drive more scientific then engi-
neering challenges. Specific issues are the increasing process
variability, the expected physical and reliability limitations of
devices and in interconnects as well as the need for new char-
acterisation methods and techniques.

Long term challenges to enhance interconnect performance
at and beyond the 32 nm node deal with substantially sophis-
ticated tasks:
> introducing novel interconnect schemes
Y introduction of new interconnect processes
and materials
> enhanced modelling and simulation techniques for sev-
eral applications

Objectives:

The CopPeR project targets the mid- and long-term chal-
lenges of introducing new interconnect materials and depo-
sition techniques for the 32 nm, 22 nm and 18 nm technology
nodes.

The main objective of the project is to overcome these chal-
lenges by the implementation of a unique copper deposition
process, which will allow further scaling of interconnects. The
research will be complemented with evaluation of the results
on production scale demonstrators.
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Overall Strategy:

Phase 1 - Materials and Design
> Definition of Requirements and specifications
2 Selection of electrolyte and wafer materials
2 Investigation of basic physical properties
> Design of the first 300mm cell

Phase 2 - Process Development
> Development of the seedless copper deposition
> macro- and micro-model simulations and
nano-characterisation methods
> Manufacturing of a 300mm prototype

Phase 3 - Implementation and testing
> Implementation of the copper deposition process
into a complete interconnect scheme
> mechanically and electrically testing on fully
integrated test structures

Technical Approach:

The work plan of CopPeR includes six work packages:
WP1:  Material Requirements and Specification

WP2:  Simulation Based System Quantification
and Scale-Up

WP3:  Copper Deposition from Non-Aqueous Solvents
WP4:  Proof-of-Concept

WP5:  Instrumentation and Metrology for
Nano-characterisation

WP6:  Project Management, Dissemination and
Standardisation
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