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73 total “energetic“ events (fires/explosions) over 3 year period

2013 SEMATECH INDUSTRY BENCHMARKING



Background

• 2013 Sematech Industry Benchmarking

– 70+ Energetics Related Incidents in Last 3 years

• 2013-2014 Development of BKM Document became 
Sematech Highest Ranked Project

– Member Companies & Supply Chain Involvement

• 2013.12 Comprehensive BKM Rev 1.0 Published by 
Sematech

• 2014 BKM Introduced to SEMI Standards Development 
(Doc 5761)

• 2019.4 SEMI S30 Approved by EHS Committee

– 5 Years & 6 Ballots



NEW SEMI Safety Guideline (SEMI S30) 

› 79 Task Force Members /49 Different Companies

o >50  New Definitions 

— Energetic byproduct

— Hazardously Exothermic

— Pyrophoric

— Water-Reactive

o 1st SEMI Standard to require an                      
“Integrated Hazard Analysis”

o Covers All Lifecycles of Process

o Chemical Receiving / Inspection / Transport

o Chemical Distribution Systems (Gas, Liquid / Vapor)

o Wafer Process  Equipment

o Abatement Systems

o Parts Cleaning / Decommissioning



Evaluation Reports Challenges
Section 7:  EVALUATION REPORTING

SEMI S2 → Applies to Wafer Processing Equipment

SEMI S30 → Applies to All Related Equipment

▪ Timing/Completion

▪ Cost issues



Fab Integration Challenges
Section 9:  RISK ASSESSMENTS

SEMI S30 → Collaboration…

▪ How does industry ensure this is completed?

▪ User coordination, when, how?

▪ Who is invited and what expertise?



Chemical Supplier’s Challenges
Section 10:  INFORMATION  FROM CHEMICAL SUPPLIERS

▪ Can this be provided when the industry needs it?

▪ R&D Chemical Classification→ Before Design?



Chemical Supplier’s Challenges
Section 10:  INFORMATION  FROM CHEMICAL SUPPLIERS

▪ User Timeline vs. Design Timeline?

▪ R&D Chemical Info Must Be Before Design ?

▪ Equipment suppliers (process and chemical delivery) have 
design requirements

▪ Address IP Concerns?



Management of Change Challenges
Section 6 - SAFETY PHILOSOPHY

MoC Requires End User to Communicate to All Suppliers

▪ Addressing IP concerns?

▪ Verification MoC is in place?

▪ Costs?



Fab Integration Challenges
Section 8:  GENERAL PROVISIONS

All equipment suppliers must have safety interlocks 
that meet S2 and S22:

▪ Integration Between Suppliers?

▪ Redesign Timeline & Costs?



Chemical Supplier’s Challenges
Section 11:  ENERGETIC MATERIALS CONTAINERS 

Feasibility Challenge:

▪ Addition of 2nd Valve on Containers?

▪ Allowance for Alternates that Don’t Exist?



Process Equipment Challenges
Section 19:  CONTROL OF HAZARDOUS ENERGY

Expansion of S18 Silane Requirements to All Energetic 
Materials:

▪ Costs→ Equipment & Ownership?

▪ Feasibility→ Redesign Requirements?



Process Equipment Challenges
Section 15:  CONTAINER DELIVERY EQUIPMENT 

New Requirements to Process Equipment (Above IFC/NFPA):

▪ Purpose / Trade-Offs?

▪ Exception Feasible?

▪ Integration Issues?



Process Equipment Challenges
Section 15:  CONTAINER DELIVERY EQUIPMENT 

SEMI S3 → Now Required All Equipment Suppliers

▪ SEMI S3 > Previously Out of Scope

▪ Redesign, Timeline, Costs? 

What about “Under-Temperature Hazard?



SUMMARY
Key Take Away’s?  Suggested Next Steps??

Questions??
Key Take Away’s ??  

Suggested Next Steps ??


