
© 2006

PowerD’06

New emerging materials & 
technologies for Power Devices: 

a 2003-2009 market analysis

January 2006

45 rue Sainte Geneviève, F-69006 Lyon, France
Tel : +33 472 83 01 80 - Fax : +33 472 83 01 83

Web: http://www.yole.fr

Nitronex

ABB



© 2006 • 2
2006 Copyrights © Yole Développement SARL. All rights reserved.

Content (1/2)

• Executive Summary p 4
• Synthesis p 8
• A vision of 2015 PD market… p 9
• Introduction p 11

– Definition and classification
– List of considered devices
– Main applications of power devices
– Power Devices Technical Challenges 

• Market data p 17
– Targeted applications by devices type
– 2003-2009 Power devices market forecast
– The global power devices market:

IPM will represent more than 50% by 2008
– Comparison with mainstream SC market:

in 2004, Power Devices is accounting for ~10%
– Focus on Discretes market:

2003->2005: Power MOSFETs are pushing in
– Focus on IPM:

Voltage regulators are leading the market
– Ranking of power devices manufacturers

2004 ranking based on sales
– Power Devices over total IC revenues
– Power devices manufacturers: some key data
– Fab geographical breakdown in Europe
– Fab geographical breakdown in NA & Mexico
– Fab geographical breakdown in Asia
– Fab location & wafers production for Power Devices
– Worldwide fab capacity per products type

Breakdown by regions
– Worldwide fab capacity per regions 

Breakdown by products type

• Power Devices: from a material point of view … p 33
– 2003-2009 wafers consumption (6” equ. wafers units)
– Wafers diameters
– SOI wafers for power devices p 36

• What kind of applications is targeting SOI ?
• What kind of components is targeting SOI ?
• The Membrane Power Device 
• IPM Deep Trench Isolation (DTI)
• Geographical breakdown for thick-SOI use for 2005 and 

beyond for power devices applications
• SOI competing technologies
• Who’s using thick SOI for power devices ?
• Thick-epi-SOI roadmap for power devices products
• Example of thick-SOI applications: PDP scan drivers
• 2003-2009 Market volume of 6” equ. SOI wafers used in power 

devices applications
• List of main SOI suppliers and related production capacity
• Conclusions for SOI for power devices

– Thin Wafers p 55
• Thin wafers issues
• Thin wafers used for Non-Punch-Through (NPT) IGBT structure
• Thin wafers process example: Fraunhofer Institute
• Thin wafers roadmap for IGBTs
• 2003-2009 thin wafers consumption for high power IGBTs (6”

equ. wafer units)
– Silicon Carbide p 61

• SiC Power electronics market segmentation
• SiC Power electronics 

Applications roadmap 2005-2009
• Positioning of the SiC components in power electronics : the 

switching



© 2006 • 3
2006 Copyrights © Yole Développement SARL. All rights reserved.

Content (2/2)

• SiC power devices: chips size and power density
• SiC Schottky diodes: The most mature SiC device
• SiC Schottky diodes Devices specs roadmap
• Schottky diodes: 2003-2009 SiC wafers consumption
• Others SiC devices under development SiC MOSFET: state-of-

the-art
• Others SiC devices under development

– SiC PiN diodes: state-of-the-art
– SiC JFET and BJT: state-of-the-art

• Next step for SiC: the automotive business Why SiC in cars ?
• SiC in automotive applications: Current technologies in use
• SiC in automotive applications: Hybrid Electrical Vehicle (HEV) 

requirements.
• SiC in automotive applications: HEV: Expected impacts of SiC 

introduction:
• SiC devices market forecast in automotive business
• List of SiC suppliers and related 2004 production capacity

• Power Devices: From a process point of view: New 
emerging technologies p 78

– Lithography & CD evolution p 79
• Lithography: general trends for power devices
• Lithography: design rules & CD for discrete power devices
• Power devices design rule: smart power devices
• Lithography equipment market for power devices
• Typical targets for a litho tools manufacturer

– Deep Etching for Deep Trench Isolation & Trench Gate      p 85
• Why deep trench is used in Power Devices?
• Isolation purpose for Power Devices
• Isolation by junction
• Deep Trench Isolation (DTI) for power devices

• DTI on Si
• DTI on SOI
• Trench gate technology
• Device process for deep trench
• Who’s using DTI on SOI &Si
• Who’s using trench gate
• Deep etch equipment forecast 2003-2009
• 2003-2009 Deep etch equipment forecast for Power Devices
• Synthesis for deep trench technologies

– Super Junction Structures p 108
• Super-junction structure: How that it work? 
• Super junction MOS: CoolMOS
• Trench SJ
• Buried Layer SJ
• SJ LDMOSFET
• Super junction MOS – current R&D projects

• Description of main discrete devices p 123
• Power Devices Overview
• Unipolar and bipolar power devices
• Power Switches Overview
• Si Power Devices Capabilities
• Power devices applications vs. characteristics
• Power MOSFET
• BJT (Bipolar Junction Transistors)
• IGBTs (Insulated gate Bipolar Transistor)
• Thyristors: SRC, TRIAC, GTO, MTO …
• Rectifiers



© 2006 • 4
2006 Copyrights © Yole Développement SARL. All rights reserved.

Executive summary
Power Devices is representing ~10%of the total IC business

• Market Overview
– PD 2005 market was $22.6B and is forecasted to reach $29.5B by 2008
– After a light slow-down in 2006, the market should benefit from a 2-

digits CAGR in 2007 and 2008
– In 2008, IPM will be more than 50% of PD market share over discretes 

components
– Discretes market is dominated by MOSFETs and BJTs where voltage 

regulators dominates the IPM market
– The related capital equipment market for PD manufacturing was in the 

range of $2.6B in 2004. It is characterized by a large use of retrofitted 
and second-hand equipments coming from the “old” mainstream IC 
fabs

– Production of PD is geographically well-balanced between US, Europe 
and Asia

Executive Summary
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Executive summary
New emerging materials & technologies

• Use of new materials
– SOI wafers

• Plasma display drivers is the major market for thick SOI
• Partial SOI wafers are in development for integrating vertical/lateral power 

devices (LAAS, Berkeley …)
• More than 350,000 x 6” SOI wafers expected 2009

– Thin wafers
• Mainly used for NPT IGBTs
• 85 µm thick wafers are used in production
• 65 µm thick wafers are in development

– Silicon Carbide: SiC
• High power density & high frequency capabilities
• Only Schottky diodes today in production
• 4” emerging will strongly help the market to grow
• Automotive and industry will be the next “killer apps” for SiC 

Executive Summary
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Executive summary
New emerging materials & technologies

• Use of new process technologies:
– Deep etch 

• Deep Trench Isolation (DTI)
– Used for electrical isolation (power MOS, IGBTs, IPMs)
– Reduce chip size (up to 80% in R&D, source Purdue University)
– Maximum aspect ratio: 40:1 (80 µm depth, as narrow as possible: 2 µm width in 2004 in 

R&D)

• Deep Trench Super Junction
– Used for high voltage/high speed applications
– Competing Infineon’s CoolMOS technology 
– SJ deep trenches: 20 to 80 µm depth
– Aspect ratio 30:1 (in R&D at Vishay/FhG)
– First industrial product: SJ DTMOS from Toshiba (April 2005) 
– DRIE  Bosch process in evaluation at Vishay

– Trench gate
• Used for < 200 V applications
• Aspect ratio: 1.5 to 3.3 (3.6 in development at FhG/Vishay)
• RIE is used

Executive Summary
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Executive summary
Emerging technologies roadmap for Power Devices 
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