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Outline

• What is standardization?

• What is the benefit?

• How?
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What is standardization ?

• What it is not : Static ��� � block progress

• A standard is a „living“ dynamic document
– Regular reviews
– At the latest after 5 years
– Takes into account technical progress
– Enables improvement
– Enables elimination of mistakes
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What is standardization ?

• Examples for standards:
– A4 paper, USB computer accessories
– generic purchasing specification(s) for equipment o r materials
– A standardized characterization method
– A standardized equipment or PV cell assessment

• What kind of systematics can we find for 
standardization?

• Common factor: an element of the supply 
chain
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What is standardization ?

• PV Supply chain
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What is standardization ?

• PV Supply chain: standards at interfaces
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What is standardization ?

• PV Supply chain: standards along the 
complete value chain
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What is standardization ?

• Examples: Assessment
– Standard for measurement of material 

parameters
– Standard for assessement of uptime, 

productivity, safety of equipment
– Standard for assessement of certain product 

properties, such as efficiency, durability, 
reliability

– ....
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What is standardization ?

• Examples: enabling technology
– Standards for mechanical interfaces between 

equipment – transport containers
– Standards for electronic interfaces between

• Equipments 
• Equipment and Manufacturing Execution system
• Equipment and data warehouse

– Standards for production logistics interfaces
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Outline

• What is standardization?

• What is the benefit?

• How?
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Benefits

• DIN study: general advantages
– Multiple sources decrease cost and increase 

security of supply
– Standardization lowers the entry barrier for 

competition
– VW: standardized components: 40 – 60% cost 

reduction
– Airbus: factor of 15 reduction of cost for 

standardized components, A320: 18 million 
savings in reduction of storage costs
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Benefits

• SEMI examples
– 1973: Si wafer shortage 

• due to „inflation“ of Si wafer specifications
• First SEMI M1 standard quickly adopted by 80%
• higher productivity ��� � enough Si wafers

– 1990s: EHS standard S2
• Reduction of start up time for each tool: 2 weeks
• Total cost savings: 6 Million $ = 1% of total cost
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Benefits

• SEMI examples
– SEMI GEM SECS software standard 

• Interface between equipment and MES system
• Before: „Tower of Bable“
• After: plug and play

� reduction of IT cost for host site software by 

80%
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Benefits

• More „knowledge-management“ Benefits
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Outline

• What is standardization?

• What is the benefit?

• How?
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How

Standard Development Organisations
• SEMI: Semiconductor Equipment and Materials 

International
• Industry Association of Microelectonics and FPD sup pliers
• > 750 standards for 

– Wafers, chemical, gases, other materials
– Equipment assessment stds (uptime, EHS,...)

– Mechanical and software interface standards

• Worldwide standards (North America, Europe, Japan, Korea, 
Taiwan, China, Russia)

• Consensus process: votes by companies
• Cycle time: 12 – 18 months
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How

• IEC (International Electrotechnical Commission)
• National standardisation bodies contribute, not ind ividual 

companies (DKE, BSI, ANSI,...)
• > 8000 standards for all sorts of electrotechnical applications

– Photovoltaics
– Nanoelectronics

• Worldwide standards 

• Consensus process: votes by country
• Cycle time: 36 months



2008/4/1818

How
• Which SDO should do what?

� SEMI ��� � early parts of supply chain
� IEC ��� � later parts of supply chain
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How

• Standards and emerging technology?

• Example 1: Chip industry transition from 200mm to 
300mm wafers

• Example 2: Nanoelectronics
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How

200mm ��� � 300mm

– Consortium of 14 companies: I300I
– Development of a whole suit of anticipative standar ds
– Results: Best practice generic process for

• Si wafers specifications including wafer mark
• Wafer carriers and mechanical interfaces
• Software and performance standards

– Saved many million dollars per 300mm fab !
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How

200mm ��� � 300mm: Usage of standards
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How

200mm ��� � 300mm: Usage of standards
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How

300mm ��� � 450mm: 
standards work starts now, production in 2014
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How

Example 2: Nanotechnology
– ISO TC 229 started up in 2006
– IEC TC 113 started up in March 2007
– Several (joint) working groups on

• Terminology
• Characterization 
• Environment, Health, Safety
• Performance assessement (for nano-enable electronic feature)

– PV: cells based on TiO2 and Carbon Nano Tubes are on 
offer already now!
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How

Example 2: Nanotechnology
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Take Home Message

• Standards as a „best practice“ Supply Chain elements

• Based on voluntary cooperation between industry volunteers and 
other stakeholders

• SEMI: Materials, Equipment, Process
• IEC:    Product and Product performanc

• It is never too early for standardization

• Microelectronics: Guestimate 10- 30% savings 200mm� 300mm


