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Partnering for the future

� Holland Private Equity (HPE) has invested 
20M CHF in October 2011 for a minority 
stake in Synova S.A.

� Solid multiyear foundation in place:

• To strenghten our Supply Chain and 
partner with Strategic Suppliers

• Increase our Global Infrastructure for 
Sales and Support

• Add Micro Machining Centers in South 
Korea, the USA and China 

• Invest in Strategic Developments to 
exceed our Customer’s actual 
requirements and future expectations

• Strengthen our core competencies
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History

� Synova S.A. has shipped over 100 Systems since 1997 

across the World

� Our Innovative Laser Systems and unique technology has 

been recognized by several awards

“Water jet guided laser 

performs miracles”

“Miles away from 

conventional laser”

“Going where no 

other laser can go”
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Global Infrastructure
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Laser Microjet Technology - a simple principle

� A Revolution in 
Micromachining

� For the first time ever, 
it is possible to 
combine the 
advantages of both 
water and laser cutting 
in one operation. 
Utilizing the difference 
in the refractive indices 
of air and water, the 
technology behind 
Laser MicroJet®
creates a laser beam 
that is completely 
reflected at the air-
water interface.

� The laser is, therefore, 
entirely contained 
within the water jet as a 
parallel beam, similar in 
principle to an optical 
fiber.
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Technology advantages
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Power Semiconductors?Market Overview

� Technology Overview and Drivers

� Market Research
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Power Semiconductor Classification

State depends on external 

circuit + signal from driving 

terminal 

Both electrons and holes

Better on-state performance 
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Major Drivers

� Traction

� Renewable energy

� Hybrid & Electric Vehicles

� High-power industrial drives

� Induction Heating and welding

� Consumer applications – Chinese Market

• Appliances

• Air Conditioning
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IGBT Evolution

11

From Mitsubishi

Need n-Field Stop Technology

With Thinner Wafers
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SiC and GaN for future applications
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Infineon – Wafer Thickness Roadmap
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Wafer Thinning

Drives the need for new laser-based 

edge removal and dicing

� Established process

• Thinning through Grinding. Well established for 
Flash Memory

� Drivers for Power Devices

• Improved Performance?better battery life

• Improved Heat Dissipation

� Challenges

• Additional handling with new post-grinding 
processes

• Thickness down to 120 microns 

• Die strength greatly reduced

• Substantial mechanical problems

• Breakage

• Microcracks

• Reduced Fractural Strength
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Thin Wafer Applications
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Taiko Wafer
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Taiko Ring Process Edge Grinding and Dicing

Synova uses LMJ to do circle cut and dicing
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Thin Silicon Wafer Dicing

200 mm/s 40 mm/s

LMJ advantage vs saw: Less chipping, higher fracture strength, higher speed
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Wafer Egde Grinding

Downsizing

Side view

Edge quality

50μμμμ
m

a single cutting circle 

removing a 50μμμμm wide kerf

device 

wafer
device 

wafer

Wafer fracture strength improving before back grinding 

���� yield improvement
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Edge Grinding for Disco Taiko Wafer

The supporting edge ring can be cut off by the LMJ

Before edge-grinding: After edge-grinding:
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Downsizing

� Very successful application for

• Wafer downsizing

• Power semiconductors (IGBT, GTO)

Downsizing

Side wall

Edge quality

LMJ advantage vs. mechanical grinding: much better edge quality, 

much less chipping & cracks; any shape possible (incl. flat or notch)
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Temporary Bonding Processes
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Advantages – Thin Silicon Wafers

SAW Laser LMJ

Cost of Ownership ���� ���� ����

Speed ���� ���� ����

Edge quality ���� ���� ����

Tool wear ���� ���� ����

HAZ ���� ���� ����

Flexibility ���� ���� ����

Kerf width ���� ~ ����
Wide range of 

materials (SiC, GaN) ���� ���� ����
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Benefits for Thin Wafers

� Mechanical Saws need to slow down dramatically for Thin Wafers. 

Tool costs also increase. They cannot do Wafers with Flat Notches.

� Dry Lasers need larger Kerfs because of the Heat Affected Zones

� It is possible to do Edge Cutting and Dicing on same machine

LMJ vs. Saw Silicon Dicing Rate
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Clean and No Thermal Damage Laser Cutting

Water jetWater film

Wafer

Enables to get clean post cut surface
Ensures Higher Break Strength

Conventional Laser Laser-Microjet

As cut – no need of protectionAs cut – need of protection
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Summary for thinner Wafers

� The Laser Microjet technology improves the quality of the cut:

• Less Mechanical and Thermal stresses than the Mecahnical saw or 

the Dry laser

� Synova is also cost effective:

• Saws need to slow down dramatically for thinner wafers and 

requires more consumable costs

• Dry lasers are equivalent in terms of speed but they have a lower 

yield and wider kerf due to thermal stresses

� Synova has done both Edge Cutting for raw wafers and Taiko type 

Wafers as well as dicing


