
  

 

Technical Specification                                                                       BlackStar™ wafer dicing system 

 

 

 

 

BlackStar™ 

Wafer dicing system for the Semiconductor Industry 

 
System is protected by but not limited to the following patents: 

674677, 2155946, 0633867, 3027768, 20244441, 5609284 

 

Main Features 

Applications Materials 

¶ Silicon wafers 

¶ Semiconductor Material Wafers 

¶ Composite Substrates 

¶ LED Substrates 

¶ Solar Panels 

¶ Silicon 

¶ Low-K 

¶ Germanium 

¶ Gallium Arsenide 

¶ Metal Substrates 

 

 

INTRODUCTION  
 

BLACKSTAR™ is a Wafers Dicing System utilizing a basic Fantom  Wafer Laser Dicing 

TechnologyÊ (FWLDTÊ) invented and patented by Fonon Technology (See patent information 
above) modified to accommodate the requirements of a silicon wafer singulation process without affecting 
the existent dicing method, processes and procedures.  
 
Wafers have the highest value at the dicing stage and the primary focus of a BlackStarÊ is to increase 
the number of dies, yield per wafer, and to maximize throughput while minimizing the HAZ specifically for 
ñpower hungryò RF micro devices and low-K wafer substrates. 
System is applicable for dicing of assorted semiconductor materials such as silicon (Si), gallium arsenide 
(GaAs), germanium (Ge), indium phosphide (InP), silicon carbide (SiC), gallium nitride (GaN), gallium 
phosphide (GaP), other compound materials, as well as low-k and multi-layer composite materials. 
 
BlackStarÊ is an alternative to mechanical saws too damaging and costly for cutting of thin silicon, low-K, 
and complex material wafers. 
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Fonon DSS laser systems provide you with the lowest cost of ownership and the best return on your 
investment. 

Main Features. Technology Description 

×  OWLDT™ - Fantom Wafer Laser Dicing Technology™  

× NDA Required 

 

C3laser corporation i-SERIES Integrated Fiber or CO2 Laser designed for FWLDTÊ 

× NDA Required 

 

Significant Advantages of Fonon DSS Dicing and Separation Systems: 
× Minimal material loss means more parts per wafer. The capability of a 20-micron width allows wafer 

layout designers to reduce the width of the spacing between adjacent die on a wafer. The spacing is 

normally reserved to allow for the width of the saw used to cut the wafer. A reduction of the spacing width 

will result in an increase of the real estate available for die, which will result in a significant reduction of the 

cost per die. 

× Reduced Heat Affected Zone. Fonon DSS method eliminates excessive thermal distortion of a 

conventional laser dicing and complexity of water jet. It is performing ñcold laser cuttingò with multiplied 

energy per pulse leading to the increased throughput with significantly reduces heat damage to the 

structure. 

×  The elimination of wear items and consumables such as saw blades and scribes and the increased 

reliability associated with non-contact cutting versus a mechanical process, greatly decreases the cost of 

ownership of the equipment for the end-user. Enables high-yield dicing and scribing of new materials, 

complicated layer stacks, and thin wafers including wafers with low-k dielectric and wafers with brittle 

material layers such as wafer or silicon. 

× Higher yield for thin wafers. Dicing thin silicon with high mechanical integrity and no chips.  

× No micro-cracks, fragmentation or chipping even for silicon below 100µm thick.  

× Dicing wafers with thick polymer layers such as wafer scale packages and alpha barriers. 

× High precision allows for smaller street width. 

× Minimized Heat Affected Zone (HAZ).  

× Overall increase in speed and efficiency over the conventional mechanical and laser dicing solutions 

× In double laser configuration dicing wafers with glass on silicon  

General advantages of FWLDT™ Include:   
× High scribing speed - up to 200 mm/s  

×  20 times faster then a mechanical saw   

×  Extremely high accuracy  

×  Unlimited component size  

×  No edge treatment after processing  

×  Easily integrated into any conventional process  

×  Easy to change wafer-processing thickness 

×  Increased wafer strength 

×  Precise edge geometry  

× Cut edge is free of stress 

×  No micro-cracks, fragmentation or chipping  
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New & Unique Features 
× System is equipped with a new-patented technology based on FWLCT Ê and I-Series Fiber laser head 

especially designed for dicing semiconductor materials. 

× The laser emits a specific frequency and operates in a special mode that enhances the wafer separation 

process. 

× Laser auto focus mechanism (Optional). 

× Adjustable Loading and Unloading positions for in-line integration. 

× Remote Internet monitoring and diagnostics.  

× Cuts on film for "Stretch and Remove" technology. 

× Maintenance free optical path. 

× Customized Hold Down Fixtures 

× Touch screen interface. 

× No need for cooling system. 

× Provides multiple functions: Scribing, Dicing, Inspection, Measurement  

Process Capabilities  
× Maximum stroke 300-x 300 mm. 

× Capable of dicing wafers in frames up to 12ò. 

× Frame: Standard frame types (5ò, 6ò, 8ò or 12ò)  

× Holding tape: standard low tack, thermal, or UV.   (Tape-less option available for some substrates) 

× Generates no chips or wafer particles  

× Does not overheat the wafer surface; no long term edge micro fracturing 

× Ability to handle the miniature substrates and micro displays  

× Wafer Material thickness - 500-micron max. 

Advantages for Users 
× Low cost solution for precision wafer dicing. Priced the same as or less than precision mechanical scribers.  

× Reduced training level requirements for operators  

× Small Foot Print:  

× Modular design utilizes standard components for easier service.  

× Produces wafer 3 to 5 times mechanically stronger without additional edge processing 

×  ñPlug-n-playò characteristics give the system ease of installation and quick start-up times.  

× Price includes installation, startup and training. 

× The system includes: fully documented operation manual, site plan drawings, recommended spare parts list, 

cost sheet and setup tool kit.  

× Cost of Ownership: No optical alignment, no laser maintenance, no optics cleaning; no special requirements 

for facility quality. 

× Internet ready with remote monitoring and diagnostics.  

BlackStarÊ has advanced laser cutting features such as Position Synchronized Output for precise laser 
firing, hardcover sealed stage designs for long life and low maintenance of the laser cutting component, 
and sophisticated plotting and diagnostic utilities that enable the remote and rapid debugging of process 
and motion parameters.  
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Technology Comparisons with Competition 

Parameter Technology 

 
BlackStar™ 

FWLDT™ 

 
Laser Jet Dicing 

Technology 
 

 
Conventional Laser 

Dicing 
 

 
Conventional Saw 

Blade Dicing 
 

Speed* Up to 300 mm/sec* Variable but 5x lower Variable but 50x lower Variable but 6x lower 

Time for dicing of 1-300mm 
wafer** 

15 min 1 hours 12 hours 1.5 hours 

Street width* 25 - 40+/- 5 um 40-80 um 60-100 um 40-100 um 

HAZ* 10um 10 um 200 um 10um 

Temperature on the surface 100° C 100° C 350° C 80° C 

Passes required 1 1 Multiple Min 2 

Micro Cracks None None Substantial Substantial 

Chipping None None Limited Substantial 

Edge strength Excellent Excellent 
 Less then 
exceptional 

Exceptional 

Most Effective Wafer Thickness Any 200 um 80 um Any 

Residue None None Yes None 

Cleaning No Yes Yes Yes 

Cost of Ownership/Maintenance 25% 125% 75% 100% 

Typical overall MTBF (hours) 15000 4000 5000 8000 

Special Wafer Support No Yes Limited No 

Specific Flatness requirements No No Limited Yes 

Under wafer special support  No Yes Limited 
No 

 

Special Cutting tape No Yes Limited No 

Overall process compatibility 
with existent dicing technology 

100% 50% 75% 100% 

Foot print 1x1 meter 2x3 meters 1x2 meters 1x1 meter 

Overall system complexity 30% 100% 80% 50% 

System Cost 50% 100% 75% 50% 

*Substrate Dependent 

** Substrate size Dependent 

 

System Scribing Capabilities 

Parameter Value 
Scribing table size Selection Per customer requirements 

Nominal Wafer Thickness 50 microns, 500 microns max 

Cutting speed* 10-500 mm/s  

Straightness +/_ 5 mkm on 100mm 

Average Edge Roughness (Ra) < 0.5 um 

Real estate loss 25um +/-5   

HAZ Minimized to 10 micron 

Temperature on the surface 100° - 150° C 

# Of passes required 1 

Edge Micro Cracks None 

Chipping None 

Edge strength Excellent, 3 - 5 times stronger then conventional saw dicing 

Residue DI water vapor 

After process Cleaning Requirements Application specific 
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Mechanical and Facility Specifications 

Parameter Value 
Machine Length / Width / Height See envelope drawing below 

Weight 570 kg 

Operating Temperature +18 to +25o C 

Relative Humidity 40 - 80% non-condensing  

Electrical Requirements* 208V ï Y 3 Phase Y with Ground, 120 Volts 3 wire, 60 Hz, 20 A ï for 
the system. 
Laser has its own power supply  

International Line Transformers Line transformer for 50 - 60 Hz. Japan 
Line transformer for 50 Hz. Europe 

Line Stabilization Transformer (CVT) Depends on laser power output and local facility power specification. 

Clean Dry Air 18o +/- 1o C, 8 ATM @ 2 CFM, <20% humidity  

Nitrogen Nitrogen, 99% Industrial grade (If required by customer) 

Cooling System Not Requiredé. Air Cooled 

Battery Back Up 1.4 KVA APC® UPS (For computer Operations) 

PC based controller Built- In Industrial PC with Intel® latest generation processor.  

Software OMNICUTÊ software 

Vacuum Internal to System 

 
* - Depends on the laser installed 
** - If required 

Module Features: 

X Laser 
Laser ï c3 Laser Corporation Fiber Laser.  

¶ 19ò rack 4U type Model ï Application dependant 
¶ Laser Cooling - forced air 
¶ Wavelength 1070-1080 nm 
¶ Red aiming beam for easier positioning and alignment 
¶ MTBF 30.000 ï 50.000 hours. 
¶ Power efficiency ï 45 -50% 

 

X Vision System 

¶ Type: Pattern Recognition for automatic alignment of fiduciary marks, edge detection and separation 
marks  

¶ Two-level Magnification  (high/low magnification)  
¶ Optical zoom 0.5 to 2.0 
¶ Illumination Coaxial fiber-coupled light source. 
¶ Equipped with video camera for positioning control 
¶ Laser auto alignment. 

  

X Motion System  
MP- XY- ū- 4 axis Granite Table / direct drive servo platform with exceptional velocity control, low 
vibration, and high accuracy 

¶ XY-Theta travels 300 mm x 300 mm x 360 degrees. 
¶ Maximum stroke (X Y) 320 mm (14 in) travel stage with linear motor and limits 
¶ XY Payload 2.2 lb. XY accuracy +/- 3 um. 
¶ Maximum acceleration 1 m/s2  
¶ Linear accuracy +/- 1 micron per axis 
¶ Rotary accuracy +/- 2 arc-secs 
¶ Linear Straightness +/- 2 microns over full travel (per axis) 
¶ Direct drive linear motors includes Brushless linear motor with high performance air cooled forcer 
¶ Linear encoder for ALS25035 with amplified sine read-head provides feedback. 
¶ Maximum axis speed 300 mm/s  

Z-axis ï precision linear bearing with micro stepping ball screw drive.  
¶ Travel: 100 mm (4 in) travel stage with hardcover, side-seals and limits 
¶ Metric dimension mounting pattern and holes 
¶ 8 mm/rev precision-ground ball screw 

¶ Z accuracy +/- 1 um 
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¶ Accuracy +- 10µm  
¶ Repeatability +- 1 µm  

X Frame Design  

Steel Welded Frame, Granite base and bridge 

 
 

X Environmental  

¶ Operating Temperature: 18 to 25 C +/- 1C 
¶ Relative Humidity:  40 - 80% @ +/- 5% non-condensing. 
¶ Electrical Requirements 110V, 25 A 
¶ Average Power: 200 W 
¶ Clean Dry Air: 18 +/- 1 C, 8 ATM @ 2 CFM, <20% humidity. (Necessary if system includes pneumatic 

components) 
¶ Nitrogen 99.99% 18 +/- 1 C, 4 ATM @ 1 CFM, <20% humidity. 
¶ Clean Room Compatibility: Class 10000 Standard 

X Wafer Handling  

¶ Include vacuum chuck for round 200/300mm wafers with locater pin mechanism (manual loading) 

 X Touch Screen Interface 
¶ Side Mounted or Remote Terminal with Touch screen interface 

X  OmniCut™ BLACKSTAR™ Software.  

The system employs Windows XP Professional platform 
for reliability and stability giving the user interoperability 
with an extensive software library.  OmniCutÊ software is 
specifically designed to handle wafer cutting applications. 
FONON has worked extensively with manufactures and 
system operators to create a state-of-the-art PC based 
control software and GUI - Graphical User Interface.  
 
Vision System is equipped with video camera for pattern 
alignment, positioning control, laser beam auto alignment, 
fiduciary and separation marks recognition and edge 
detection. 

 
Home Homing routine for all axes (programmable) 
 
Wafer Library Built-in user definable wafer library. User can create additional library entry.  
 
Pause and Resume On and off path pause and resume feature. Machine can retrace, skip, resume, jog, 
or home after the pause.  
 
Displays OmniCutÊ can display the user programmable information including current position, program 
status information.  
 
System manipulator and Toolbox allows for system control and quick cut set up for tests and simple 
parts without any additional CAD CAM software. 
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X  BLACKSTAR™ Envelope Drawing 

 
 

BLACK STAR™ Options 
Components are priced separately, which permits users to customize their machineôs capabilities for 
their specific needs without incurring unnecessary costs. 

Auto Focus Laser Height Sensor  

¶ Small-spot, Definite-reflective type, 50 µm spot diameter 

¶ Maximum detection range of 150 mm 

¶ High-speed response and digital display 

¶ High-Power mode with 16-bit high accuracy 

¶ Reading on transparent and solid surfaces 
 

Mechanical  

¶ Customized holding fixtures  

 

Touch Screen Interface 

¶ Fixed stationary on the side of a system frame 

¶ Stand along for remote clean room operation 

 
  

Mechanical Design for general applications Heavy duty steel welded frame with granite 
table and granite bridge isolated with a 
passive vibration isolation system 

Shock mounts Rubber Shock Isolation mounts 
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BLACK STAR™ Applications 
 

Silicon Wafer Dicing 

¶ Small-spot, Definite-reflective type, 50 µm spot diameter 

 

 

 
 

Low-K Wafer Dicing 

¶ Small-spot size,  

¶ Street width 25 ï 30 microns 

 

 
 

Glass wafer dicing* 

¶ Dicing with Zero Width Technology 

 

 
 

LED Substrate Dicing 

¶ Composite Metal substrates 

¶ Molybdenum Substrates 

¶ Copper Tungsten Substrates 

¶ Gold Plated Metal Substrates 

 

 
 

Solar Panels Cutting 

¶ Outstanding  

 

 

 
 

De-flashing  
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* Require Fantom F250GL laser 
* Requires FWLCTÊ hardware with FantomÊ C3 Laser Corporation CO2 laser head. 
 

Laser Safety 

 
The equipment described herein is equipped with the safety devices stated. FONON does not warrant or 
hold forth that such devices comply with any State, Federal, or Local laws or requirements. It is up to the 
customer to determine the applicability of those laws and equip the machine accordingly. (See following 
excerpt.) 
 

Safety  

¶ The system and enclosed facility allow operation to the standards of the following 
organizations: 

¶ 1.21 American National Standard for Safe Use of Lasers, Sections 4.7-4.9. (8 CCR 1801(d)) 
Ventilation (General Industry) 

¶ 1.22 OSHA (Occupational Safety & Health Administration) Regulations 1.23 (Standards - 29 
CFR)  

¶ §5150. Ventilation and Personal Protective Equipment Requirements for Welding, Brazing 
and Cutting.  

¶ 1.24 NFPA25 sprinkler systemò 
 

Laser Radiation Safety System 

System comes with a fully integrated laser radiation safety system. The first phase of the safety system is 
an assortment of safety labels that alert users to potential safety issues. In addition, the machine is 
equipped with color-coded indicator light towers installed on each corner that alert users to certain system 
operational modes.   

 

Edge Isolation 

¶ Outstanding  

 

 

 
 

Wafers in Frames 

 
PCB Cutting 
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Illuminated Lens Color Mode Description 
Red Problem or malfunction 
Yellow Maintenance or special operation 
Green All systems functioning 
Blue Laser power on 

 

X About the company 

Fonon DSS is a division of Fonon Technology -  the world - renowned inventor and Manufacturer of equipment 
baser on Zero Width La ser Cutting TechnologyÊ (ZWCTÊ) for semiconductor and Flat Panel Display 
Industry and a leader of innovative and effective laser and industrial products in high -growth industries for 
advanced laser -based material processing equipment.  

Fonon DSS  products ar e less expensive, higher in quality, simpler in operation, and more efficient than 
other laser products on the market, making them attainable to millions of small and mid -sized companies, 
who were not previously able to acquire laser equipment because of h igh cost and complicated operation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FONON DISPLAY & SEMICONDUCTOR SYSTEMS 

400 Rinehart Road ● Lake Mary, FL  32746 ● USA 

Tel.:  (407) 829-2613 ● FAX:  (407) 804-1002 

www.fonon.com 
 

 

 
 

 

Safety Considerations During Operation 
1064 nm wavelength laser light emitted from this laser system is invisible and may be harmful to the 
human eye. Proper laser safety eyewear must be worn during operation. 
 
21 CFR 1040.10 Compliance 
This product is designed for OEM integration into other equipment. 
The product is a Class 4 laser as designated by the CDRH and it does NOT MEET the full 
requirements for a stand-alone laser system as defined by 21 CFR 1040.10 under the Radiation 
Control for Health and Safety Act of 1968. It is the responsibility of the equipment manufacturer to 
meet all of the regulatory requirements for the final system. 
As an added level of security, a redundantly switched safety interlock system helps prevent accidental 
exposure to excess laser radiation. Plus, the system is equipped with an electrical power manual 
reset, a key-locked laser power switch and a remote interlock connector. Finally, the system has 
audible and visible emission indicators with five (5) second emission delay settings. All these features, 
in combination, constitute the laser radiation safety system, which allows the  
BlackStarÊ to be used in a safe and secure manner. 
 
Requirements beyond those listed below will be quoted upon request. 
Contact FONONôs office or visit our website www.fonon.com if you need any assistance determining 
which capabilities best suit your needs.  
 

 
 

 

http://www.fonon.com/
http://www.fonon.com/

