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1. Project Description 2. Project Objectives

This project is conducted in collaboration with Skyworks Global Singapore, a
semiconductor manufacturer that produces GHGs such as CF4, C2F6, CHF3, NF3,
and SKF6 during its manufacturing processes. Skyworks currently use plasma

To reduce the carbon footprint of Skyworks' Singapore factories through the
development of a two-part decision-support solution in accordance with IPCC and
client sustainability requirements:

abatement scrubber systems to treat these gases before release. Third-party DRE

testing revealed opportunities for improvement, prompting this project to develop I.A Framework to Evaluate Competing Scrubber Vendors

decision-support tools that help Skyworks better manage scrubber performance and 2. A Preventive Maintenance Simulation model aimed at optimising scrubber
reliability. selection by maximising system uptime.

3. Methodology

Define Measure Analyse Develop Validate

IPCC guidelines review Vendor evaluation Failure distribution MCDA framework Pareto analysis
Problem scoping DRE test analysis Criteria weighting PM simulation Sensitivity testing
DRE benchmarking Data digitisation MTTF modelling Monte Carlo runs Recommendations

4. Multi-Criteria Decision Framework 5. PM Simulation Model
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A sensitivity analysis using
structured what-if scenarios
85.37% was conducted by modifying
criteria weights to examine its

influence on the overall
robustness of the evaluation
outcome.
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Destruction Rate Efficiency & Safety
Regulators impose strict compliance
standards for environmental

performance in line with the
increased focus on sustainability.
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Consideration 2:
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Reputation and success of the
vendor's product at similar sites
mitigates the risk of failure.

A faster delivery will lead
to environment benefits to
be enjoyed even sooner.
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Identify the configurations on the Pareto frontier to
determine the set of non-dominated, optimal solutions.

6. Results & Recommendations

Multi-Criteria Decision Framework PM Simulation Model
Based on our framework, which applied a weighted scoring system, Vendor X After testing various PM schedules and thresholds, we have come up with a set of
achieved a higher overall score than Vendor Y, indicating higher capability and Pareto optimal recommendations that either minimize emissions, costs or some

compliance in the initial evaluation. weighted combination of both.

Sensitivity analysis was conducted on 3 different scenarios, the results also Apart from our recommendations, the dashboard created also serves as a decision
showed that Vendor X consistently performs better as compared to Y, indicating making tool that allows Skyworks to evaluate the possible performance of new
that the decision is robust and not sensitive to changes in weightage in scrubber models and decide whether to proceed with such a decision.

different scenarios. Thus, Vendor X is recommended as the optimal selection.
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