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Edge Isolation groove cut with Laser-MicroJet®

Cutting of solar cell with Laser-MicroJet®
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Products - Full Turnkey Systems

Laser Dicing 
System (LDS)

Laser Cutting 
System (LCS)

Laser Stencil 
System (LSS)

Laser Grinding 
System (LGS)

All Synova machines are built on the Laser MicroJet® platform

Absolute precision: 3 to 5 µm
Processing areas: 200 x 200 mm up to 600 x 800 mm
Maximum axe speed: 1000 mm/s
Lasers: pulsed Nd:YAG (infrared, green, UV)
Water-jet diameter: 100 µm to 20 µm

Fully automated handling systems
Chiller
Alternative laser sources
Water treatment system

Options
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� Based on Disco dual parallel spindle DFD6361
Fully Automatic Dicing Saw

� Performs loading, alignment, cutting, cleaning, 
drying and unloading fully automatically

� Wafer diameter up to Ø300 mm

� Cutting speed 0.1 - 600 mm/s

New product – Hybrid Laser Saw
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New product – Hybrid Laser Saw
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Range of Applications

� Metal masks (stencils and OLED 
screens)

� Semiconductor wafer dicing and edge 
grinding (Si, GaAs, GaN, InP, Low-k, SiC) 

� Solar cells

� Hard materials (PCD, CBN, etc.)

� Inkjet printer heads

� Injection nozzles

� Hard disk drive heads

� Electronics (ferrite cores, ceramic 
substrates, LEDs, etc.)

� Medical devices (stents, blades, PZT)
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Workpiece

Water
chamber

Window

Nozzle

Water

Laser

Focusing lens

Laser MicroJet technology
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Nozzle

Intact 
jet 
length

Working distance

1000* DD

DD

DS DS=0.83*DD

Contraction:

Example:
25µm

27µm

DD=30 µm

Laser MicroJet technology

� Beam guided by total internal reflection to work piece

� Long working distance  (>200 mm)
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Laser MicroJet® Advantages

� No focusing requirements

� Long working distance (>200 mm)

� Produces perfectly parallel kerf walls

� Achieves high aspect ratios

� No HAZ as water cools cut edges between laser pulses

� Ablated material flushed clear of kerf

� No surface contamination or deposition (presence of water film)
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Advantages over dry laser

Water: 330 bar 
Nozzle diameter 50 mm 

Air: 15 bar 
Nozzle diameter 1000 mm

Melt front

Airflow

No redeposits or debris

Cutting products dissolved in water

High momentum of water jet � Efficient melt expulsion

Small force on the work piece
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Advantages over dry laser

High precision (1mm)

Larger working distance

Constant machining quality (no focal point)

Parallel laser beamDivergent laser beam

Laser-MicrojetConventional laser
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Laser Microjet®
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Cutting of monocrystalline cells
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SYSTEM Machine type LDS 300  

Nozzle diameter 50 µm MICROJET® 
PARAMETER MicroJet® diameter 45 µm 

 

 Water pressure 250 bar 

Laser type Q-switched YAG  
Wavelength 532 nm 

LASER PARAMETER 

Pulse frequency 50 kHz 

 
 Average power 150  W 

CUTTING PARAMETER Cutting speed 250  mm/s 
 Number of passes 2  

 

 Overall speed 125  mm/s 
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Dark field, top view Dark field, cross-section

Cutting of monocrystalline cells
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Cutting of polycrystalline cells

SYSTEM Machine type LCS 300  
    

Nozzle diameter 80 µm MICROJET® 
PARAMETER MicroJet® diameter 72 µm 

 

 Water pressure 125 bar 

Laser type Q-switched YAG  
Wavelength 532 nm 

LASER PARAMETER 

Pulse frequency 50 kHz 

 
 Average power 150  W 

CUTTING PARAMETER Cutting speed 300  mm/s 
 Number of passes 3  

 

 Overall speed  100  mm/s 
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Cutting of polycrystalline cells

Bright field, top view Dark field, top view
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Cutting of Ge cells
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SYSTEM Machine type LDS 200-A  
    

Nozzle diameter 50 µm MICROJET® 
PARAMETER MicroJet® diameter 45 µm 

 

 Water pressure 250 bar 

Laser type Q-switched YAG   
Wavelength 532 nm 

LASER PARAMETER 

Pulse frequency: 40 kHz 

 
 Average power 24 W 

CUTTING PARAMETER Cutting speed: 150 mm/s 
 Number of passes: 3  

 
 Overall speed: 50  mm/s 
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Cutting of Ge cells

Bright field, top view Dark field, cross-section
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Cutting of CIGS thin film cells

 

SYSTEM Machine type LCS 300  

Nozzle diameter 50 µm MICROJET® 
PARAMETER MicroJet® diameter 45 µm 
 Water pressure 300 bar 

 
    

Laser type Q-switched YAG  
Wavelength 532 nm 

LASER PARAMETER 
 

Pulse frequency 20 kHz 
 Average power 40  W 

     
CUTTING PARAMETER 
 

Cutting speed 150  mm/s 

 Number of passes 1  

 
 Overall speed 150  mm/s 
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Bright field, front side Bright field, back side

Cutting of CIGS thin film cells
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Cutting of crystallized thin tubes

Joint Venture by Wacker Chemie AG und SCHOTT Solar GmbH
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Cutting of crystallized thin tubes
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Oktagon 125 mm Dodekagon 125 mmOktagon 125 mm Dodekagon 125 mm

• EFG: „Edge-defined Film-fed Growth“
• Feedstock: Granular silicon
• Drawing of thin tubes directly out of Si melt
• Tube length ca. 6,5 m, thickness 270 µm
• Tube geometries: 

8-corners and 12-corners (125 mm)
9-corners (156 mm) in development 

Crystallisation of thin tubes
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125 mm

6,5 m6,5 m 0.3 mm

Crystal Growing
Laser Cutting

Crystallisation of thin tubes
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Production of thin tubes
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Fusion cutting process

• Successive laser cutting of wafers out of each face of the tube
• Wafer dimensions:         125x125 mm2 (5“)

156x156 mm2 (6“) under development
• Pulsed solid state laser (Nd:YAG)
• Nozzle distance control required, process gas blows melt out of kerf
• Significant edge damage due to laser process and cutting speed
• Edge damage limits wafer strength;  as-cut wafer strength ~ 40 MPa

®®®® Removal of damage by separate etching necessary

Dry laser cutting
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Laser MicroJet cutting
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Cutting results

®®®® No micro cracks along the 
whole wafer edges on 
both front and backsides

®®®® No droplets

®®®® No burr formation

®®®® High fracture strength

Laser MicroJet®

Technology

Conventional
Technology

(dry laser)
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Wafer fracture strength
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Die Fracture Strength
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Edge isolation
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Edge isolation

� reduction of ohmic shunts using LMJ process
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Edge isolation
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Standard EI

LMJ EI



Laser + Photonics
22 – 23 April  2008
Fellbach / Stuttgart

44

Edge isolation
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Laser edge isolation machine
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Laser Chemical Processing

Laser Chemical Processing principle:

replace water jet by chemical jet (e.g. phosphoric acid, KOH) for

� ablation
� etching
� doping
� seeding
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Conclusion
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For both cutting and EI applications, Laser MicroJet offers 
unique advantages over legacy technologies, such as

� Improved quality (no HAZ, less redeposition and surface contamination)
� Higher fracture strength
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