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3rd International 
Photovoltaic Industry
Workshop on Thin Films

22 & 23 November 2007
JRC/IES, Ispra, Italy

Silicon Thin Film PV Technology @ Schott Solar

Hermann Maurus

Schott Solar GmbH
http://www.schott.com/solar
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Outline

Ø Introduction to SCHOTT AG and 
SCHOTT Solar GmbH

Ø Thin film Production at Schott Solar

Ø Future developments

Ø Market segments and product size

Ø Keyword is “cost”
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SCHOTT AG at a glance

• 2 Billion Euro Sales worldwide 
• 17.000 Employees in 37 Countries

Home Tech
Electronic

Packaging*Advanced Materials Flat Panel Display 

Solar

Fiber Optics

Pharmaceutical
Systems

Microlithography Optics for Devices

3

• Founded: 1884
• Owner: Carl-Zeiss-Stiftung
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Alzenau, Hauptsitz
R&D c-Si
Fertigung von
Wafern und Zellen

Putzbrunn
R&D Thin film
Produktion von Dünnschicht-
Modulen: OEM, BIPV

SCHOTT Solar, Inc.
Billerica (MA) USA
Vollintegrierte Fertigung von
Wafern, Zellen und Modulen

SCHOTT Solar Inc.
Roseville (CA) USA 
System Integration
Vertrieb von Modulen und
Systemen

SCHOTT Solar CR
Valasske Mezirici, CR
Produktion von Solarmodulen

SCHOTT Solar GmbH
Mitarbeiter: 900 (2006)SCHOTT AG

Jena
Produktion von Dünnschicht-
Modulen: Standard-Module

SCHOTT Solar GmbH
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3 MW pilot production line in Putzbrunn

- operation since 1992 
- 7/24
- equipment uptime 90%
- yield beyond 90%
- OEM, BIPV, Standard PV modules developed

Thin film production at SCHOTT Solar
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>30 MW production line in Jena

- SOP September 2007
- full production begin of 2008

Thin film production of SCHOTT Solar
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Pilot module
ASI F-32

Production module
ASI F-90

Module power 32W 86 to 100W

Module size 0,6m² 1,4m²

Improvements from Pilot to Production
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Pilot module
ASI F-32

Production module
ASI F-90

Module power 32W 86 to 100W

Module size 0,6m² 1,4m²

Improvements from Pilot to Production

Capacity 3 MW >30 MW
Footprint PECVD 1 2
Laser eff. speed 1 8
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Roadmap
Demonstrator-Module

Future development of efficiency is a “must”,
because it offers strongest cost decrease!

with 1.4m² (Gen5)
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Pilot module
ASI F-32

Production module
ASI F-90

Module power 32W 86W to 100W 350W to 500W ?

Module size 0,6m² 1,4m² 5,7m² ?

Future substrate size ?

Future Size ?
„ASI F-360“ ?

?
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Key features of thin-film Si technology

Ø …

Ø …

Ø …

Ø …

Ø …

Ø …

Ø Synergy from large area TFT-display PECVD
production equipment

- cluster, batch, in-line
- up to 5.7m² (Gen 8.5)
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ASI products: Standard Modules

Market: Roof Top PV
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ASI products: Standard Modules

Market: Roof Top PV
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ASI products: Standard modules

Market: On Grid-Industrial
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ASI products: Standard modules

Market: On Grid-Industrial
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ASI products: Standard Modules

Market: Field installations
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ASI products: Standard Modules

Market: Field installations
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Market: Off-Grid Consumer

ASI products: OEM
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Market: Off-Grid Consumer

ASI products: OEM
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ASI products: BIPV elements

Market: Facades
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ASI products: BIPV elements

Market: Facades
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5000m² BIPV roof, Stillwell Train Station, Brooklyn,  NYC

ASI products: BIPV elements
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5000m² BIPV roof, Stillwell Train Station, Brooklyn,  NYC

ASI products: BIPV elements
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Keyword is “cost”

Ø Some market segments profit from larger plate size,

but more important is

Ø Productivity has to be enhanced !

Ø Prize per Watt has to come down !!
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Keyword is “cost”

Quelle: LBBW Research 22 Aug 2007

-10% pa

-9% pa

-7,4% pa

-10% pa

Verkaufspreise

Nachfrage Markt [GW]

-14% pa

-14% pa
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Keyword is “cost”

Following questions have to be answered:

Ø Reduction on investment cost per W(capacity) ?

Ø Limits to efficiency, when going to very large dep s ize ?

Ø Adequate machines for all other production steps ?

Ø Availability and efficient usage of high quality TCO ?

Ø Stability of very large size products ?
…
…

Ø Cost per Watt of very large size products ?
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Thank you!


