
Innovative Laser Systems

Compound 

Semiconductors

Synova Confidential



2Partnering for the Future Synova Confidential

Agenda

� Synova History

� Laser MicroJet Technology (LMJ®)

� Market  and Technology Overview

� Application Examples

� Solutions and Benefits



3Partnering for the Future Synova Confidential

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



6Partnering for the Future Synova Confidential

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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Compound Semiconductors (CS)
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CS Market - Overall
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Application – GaAs Scribe & Break 0.2mm

� Best quality with infrared fibre laser

� Narrow street with 30µm nozzle

� Laser parameters:

• Laser settings: 50kHz

• Laser power: 20W

• Speed: 100mm/s

• 4 passes

GaAs scribing

Side view of GaAs chip after 

scribe & break
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Application - GaAs Dicing (25 and 30 Micron Nozzle)

� Challenges with GaAs are the 

fragility of the material

� Our technology minimizes the 

impact of Thermal and 

Mechanical damages

� State of the art today is 25 

Micron Nozzles in 40 Micron 

Streets
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New Materials

� New Wafer Materials 

• Gallium Nitride (GaN)

• Silicon Carbide (SiC)

� Offers higher performance

• Better Switching speed

• Improved Power Efficiency
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SiC and GaN
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Gallium Nitride

� GaN on SiC wafers

� Triquint Activity: Richardson TX

� RFMD activity

• Uses Wafer Fab in Greensboro

• Assembly in Broomfield, CO

� Skyworks also has GaN HEMT products

RFMD Picures & Product Specs
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Synova Confidential

SiC
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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 Cost per Wafer
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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 

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

• Less Mechanical and Thermal stresses than the Mechanical saw or 

the Dry laser

� Synova can also reduce and even eliminate  the post cleaning 

operations

� Synova can be much faster for certain applications

• Hard Materials like Silicon Carbide 

• Thin Wafers


