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Application of Plasma Etching Technology in Wafer Dicing
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Abstract : Plasma etching process is a well-established front-end process in fabrication of semiconductor chips.
This process has been widely used in micromachining of Microelectronic Mechanical Systems (MEMS) and
etching via holes in three dimensional (3D) packaging process. However, the demand for wafer dicing technology
in the back-end of semiconductor processing has increased. As such, the application of plasma etching technology
in wafer dicing industry has been emphasized, and a lot of development resources were invested. In this paper,
the key issue and challenge of plasma dicing in wafer cutting industry will be discussed, and the current status of
plasma etching equipment and verification of preliminary process results will be presented.
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Method Blade dicing Laser dicing Plasma dicing
i
- Cb
Cuts thorough wafer Creates cracks using laser Etches away wafer
Procedure using abrasive blade heat to split wafer using chemical reaction
Depend on
Dicing Speed 10 ~ 50 mm/s 300 mmy/s wafer thickness
(Si> 20 um/min)
. Lower Lower Higher
Die strength ( Chipping or Crack) ( Crack or Laser damage) ( Stress free)
Global ADT (U.S.A) ACCRETECH(Japan) SPTS ( England)
Equipment HDMP(Japan) HANS LASER (China) Plasma-Therm ( U.S.A)
Manufacturers NEON (Japan) DISCO (Japan) Panasonic ( Japan)
*Dice lane for saw - ~80um
**Dice lane for plasma - <<20um
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< Conditions >
wafer size : 12inch gonm
20 wafer thickness : 50 pm
o~ machining speed ( Blade) : 100 mm/sec
é Si etch rate ( Plasma) : 10 um/min
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g Blade dicing Plasma dicing
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